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VCAA
A1.
Physics in the National Curriculum: a Discussion paper

Neil Champion has written a paper titled “Multi-layered national curriculum design principles” that was published in the May/June edition of ‘Australian physics’.  The article has been put on our website at www.vicphysics.org/edresearch.html .  If you wish to comment on the paper, please use the Forum section of the website.
VCE Physics Study Design

B1.
VCAA Examination Results Service.  “How did my students go on Q’n 5 of the June paper?”
VCAA has established a service to enable teachers to find out how their students went on individual questions of their exams.  The data the VCAA supplies for each question is your class mean, the school mean, the state mean, the maximum and the Marks for Question.  Note: the maximum score is double the Marks for the question as some papers are double marked.

This information will be useful in evaluating the relative strengths and weaknesses of your students and the effectiveness of specific learning activities.

To access this information you need to approach the VASS Coordinator in your school to get the information from VASS.  Once in VASS, select “School Administration”, then go to “School Statistics”, then choose “Extended Answer Questions” (this means any question that is not in a separate section of multiple choice questions a la Chemistry and Biology).  Now select “Physics” and the data will be displayed...

B2.
Responses, Critiques and solutions
For the last few years the AIP Education Committee has prepared a report on the Exam paper including a detailed question by question critique.  These are submitted to the AIP Victorian Branch Committee for forwarding to VCAA.  

Our website, www.vicphysics.org , has been adapted to allow you to express your thoughts on the Physics Exams.

Just go to the “Forum” section and select “Enter”.  If you have never used the Forum before, you will need to register and nominate a password.  An email will be very quickly sent to you confirming your registration.  If you have already registered and can remember your password, you can scroll down to the section “Comments on VCE Exams” and view comments by others and reply to them if you wish, or generate a new stream of comments by selecting “add a new topic”.

Comments made will be useful to the AIP Education Sub-Committee in writing its detailed question by question critique of each exam paper which is sent to VCAA.

Solutions for both exams are available on the website, www.vicphysics.org under “Teachers”

B3.
Distribution of Letter Grades and Grade Points in the Exams
The distribution of letter grades for the previous year are available at http://www.vcaa.vic.edu.au/ then select VCE Statistics.

Data on grade points from previous years is on our website in the conference proceedings from the 2012 Conference at www.vicphysics.org/conf2012.html 

C1.
Free access to “Physics Education”, one of the best physics teacher journals

The Institute of Physics (IOP) in UK will allow free electronic access to the latest edition of any of its journals, including “Physics Education”, for 30 days after the edition appears.  All you have to do is register.  They will also send you a friendly email when the next edition becomes available giving you its table of contents.

To register just go to http://journals.iop.org, select “User Options”, then when that page opens select “create an account”.  You will need to enter your personal details and supply a password, which you use to log in to the service.  A confirming email is sent once you have registered.

C2.
Postcode list of teachers, schools and Detailed Studies

Data on the Detailed Studies for all Units 1 – 4 that teachers did in 2005 and intended to do in 2006 has been extracted from the applications forms for the 2006 Physics Teachers Conference and transferred into Excel along with their school and its postcode.  This list has been augmented with school and postcode data from the 2007 and 2008 Physics Teachers Conferences to give 498 entries.

It is hoped that the file will assist teachers wishing to contact someone in a nearby school or someone doing the same detailed study.

The Excel file is located at http://www.vicphysics.org/index.php?id=43 
C3.
Conference Proceedings: STAV/AIP Physics Teachers Conferences
Notes from the some of the sessions of the Physics Teachers Conference are now on the website, www.vicphysics.org  under “Events”.  These include:

2004

· The keynote address by Dr Russell Tytler,

· Three of the presentations on Course Planning,

· Material from most of the workshops.

A list of Physics teachers by postcode is also available at this page.

2005

· The keynote address by Dick Gunstone,

· The Chief Assessor’s report by Bruce Walsh,

· Material from 13 of the workshops.

2006
· The keynote address by Dr Christina Hart,

· The Physics Oration by Prof David Jamieson,

· The Chief Assessor’s Report by Bruce Walsh,

· Material from 14 of the workshops.

2007

· The keynote address by Dr Graeme Pearman, PowerPoint and streaming audio,

· The Chief Assessor’s Report by Bruce Walsh, streaming video

· Material from 25 of the workshops including audio streaming for 7 sessions.

2008

· The keynote address by Maria James, PowerPoint and streaming audio,

· The Chief Assessor’s Report by Bruce Walsh, streaming audio

· Material from many of the workshops including audio streaming for 7 sessions.

2009

· The keynote address by Prof David Karoly, PowerPoint and streaming audio,

· The Chief Assessor’s Report by Bruce Walsh, streaming audio

· Material from many of the workshops including audio streaming for 5 sessions.

C4.
Material from the Beginning Physics Teachers In-Service

Each year the AIP Education Committee runs an in-service on Saturday morning in mid Term 1 with a follow up full day event during the Term 1 holidays.  Several course planning documents were prepared for the participants which may be of general use.  These can be found on our website at www.vicphysics.org/beginning.html 

C5.
How do you advise students doing Unit 2 without Unit 1 or Units 3 &4 without Units 1 & 2?

A teacher has contacted the AIP Education Committee wondering how other teachers would advise and assist a student coming into Unit 2 without having done Electricity in Unit 1.  If you have any suggestions, please share them on the ‘Forum’ section of our website, www.vicphysics.org in the category of ‘Teaching Issues’

A similar, less frequent, query is that of a student wishing to do Physics in Year 12 without having done it in Year 11.

D1.
Nuclear Energy website established by Physics Dept, University of Melbourne

The website, http://nuclearinfo.net , has been developed by a group of Physicists from the School of Physics at the University of Melbourne. 
“The aim is to provide authoritative information about Nuclear Power.  The group has no particular vested interest in Nuclear Power other than to ensure that people fully understand the risks and benefits of both employing or not employing Nuclear Power for energy generation.  The information has been obtained with quantitative analysis and has been subject to peer-review following the Scientific Method.  To this end Scientists and Professionals from different fields were invited to review the site. We have strived to make our conclusions as transparent as possible and have made sure that readers can obtain the source materials and can repeat the calculations that underlie our text. This site is under continuous revision and is updated as more information becomes available."
D2.
“Physics Review” a UK magazine for students available in Australia
“Physics Review” is a 36 page full colour booklet for senior UK students.  It is published four times a year.  It intentions are to 
· “be accessible and useful to senior students
· directly support syllabus material - assisting insight

· supplement the syllabus material - improving overall awareness

· extend the basic syllabus material - increasing motivation

· illustrate physics in action - providing context and breadth of knowledge

· provide deeper insights in some areas - allowing the pursuit of specialised topics

· develop reasoning skills, problem-solving abilities and examination technique”

Many of its articles are relevant to our course.  The current edition has articles on Plastics, The Rontgen laboratory, Superfluids, Websites on bridges, Excel tips, Sunspots, Comets, Exam questions on Ultrasound, Venus in transit and Maths aspects of dimensions and resistors in parallel.  Teacher notes are included with questions and answers on some articles.

Further details can be found at their website www.physrev.york.ac.uk   The series is available more cheaply from the South Australian branch of Royal Australian Chemical Institute (RACI) for $55 a set.  

D3.
Astrophysics resources at CSIRO

CSIRO’s Australia National Telescope Facility (ATNF) is also establishing a website for students to support the Astrophysics component of the NSW Physics syllabus.  Much of it is relevant to our course. The address is  http://outreach.atnf.csiro.au/ .
The pages each feature well expressed explanations, a set of mainly numerical questions with solutions available and links to simulations and other resources.

The ATNF is aware of our course and will in time produce a version of the website to match our course, but it is currently quite useful.

Also check No 26, 43 below.

D4.
Synchrotron CD-ROM

The AIP Education Committee is purchasing a number of copies of the award winning CD-ROM “Exploring matter with Synchrotron Light”produced the European Synchrotron Radiation Facility (ESRF).
It can be purchased form the AIP Education Committee for $60.  Interested teachers should contact Dan O’Keeffe at danok@bigpond.com.  

D5.
Producing colour with sticky tape and 2 Polaroid filters: A Conference follow up
There was some discussion among participants at one of the workshop sessions at the recent conference on how colours are produced when white light passes through overlapping sticky tape placed between two Polaroid filters.

Detailed answers can be found at www.polarization.com, (Note the “zed”, this is a site of amazing facts about polarised light), select “polarized art” to see some examples and then select “what is polage” for the text (diagrams not included) of a physics lecture on light starting with the basics.  An effective Flash animation can be found at www.mrs.org/microworld/polage.html .  A useful “how to” website is “http://hometown.aol.com/dawze3/myhomepage/personal.html”
For a short answer, sticky tape is birefringent, which means that it has two different refractive indices which depend on angle.  The material is also dispersive with a different refractive index for each colour.  These two facts mean that the colours in linearly polarised white light emerge from the tape as circularly polarised light with each colour at a different phase.  Because of this difference in phase, the second polaroid filter diminishes each colour by a different amount, so the colours now don’t combine to give white, but other hues, depending on the phase change.

D6.
“Nerdling” an amusing web magazine for nerds.

The web site http://nerdling.net features a downloadable regular journal on science stories told with flair and humour.

The current edition is on nuclear issues featuring stories such as: "Real, healthful radioactive water... nature's way to health"; Calculate your own daily radiation dose; Why your town is not 'nuclear free; E=mc2, or how those little atom dudes pack so much punch; Great uses for nuclear weapons: fight hurricanes; How to build your own nuclear reactor; Nuclear waste issues; Personal accounts of nuclear explosions; "My Greatest Thrill": the bombing of Nagasaki; Atomic era pop culture; The Nevada Testing Site: pigs in uniforms, dogs in cages, and a fun family destination; Nuclear testing in Australia; Canadian Mounties Vs Atomic Invaders; and lots of other stuff too.  Sit back, strap on your weird radiation-proof goggles and download the zine”
D7.
AIP Monthly Meetings

The AIP holds monthly meetings on topics on interest to physicists.  They are held at the Laby Theatre, School of Physics, University of Melbourne.  More details on the lectures listed below can be found at the Vic Branch website:  http://vic.aip.org.au/ 
Those attending the lectures are invited to dinner after the lecture with the speaker and the AIP Committee at a nearby restaurant in Carlton.  In order to assist with table reservation, could you please contact the secretary (see website) by the day before the meeting..  A $4 is required for parking on the University grounds.
D8.
Mythbusters: Science on TV

“Mythbusters” is a US (although it looks Canadian) program shown on SBS.  The program investigates myths, but in the process very effectively illustrates the scientific method.  Some myths they have investigated are:

· Can mobile phones cause explosions at petrol stations?,

· A brickie lowering a barrel of bricks by pulley, underestimated its mass and was hit three times by the barrel. True or false?

· Electrical appliance in the bath, is it dangerous?

· Can you throw yourself through a skyscraper window?

· Can you test positive to opiates from eating poppy seed buns?

· Is coating the body with gold paint fatal?

· Will a CDROM spinning at high speed shatter?

Their experiments show the use of controls, precision in measurement, safety, logical design and trouble shooting when the unexpected happens.

A useful homework exercise for students would be to watch an episode and write up a report of an investigation.  Each investigation usually lasts about 20 minutes so they could also be used in a classroom setting.

DVDs can be purchased from Discovery Channel.  Their website, http://dsc.discovery.com/fansites/mythbusters/mythbusters.html also has a video gallery.

D9.
New Applets for the Physics course

Rob Braidwood, formerly of Balwyn High School and now at Scotch College, has produced a number of physics applets, animation and images over the years.  He is now put them on a website, http://members.optusnet.com.au/~r.braidwood/ .   There are several there already and an indication that there are more to come.  The PE Effect is very useful.

D10.
“How do you explain how a transistor works?”

In recent weeks several teachers have contributed to the Physics Forum discussion on explaining the transistor.  A contribution from Chris Bowen refers to excellent applet on the transistor.  

It can be found at: http://www.ngsir.netfirms.com/englishhtm/Amplifier.htm “It is a simulation that shows the link between input to output signal, saturation and cut-off occurring, varying the Q point and its affects; you vary the voltage divider ratio, and input voltages. The transistor circuit is shown.”

D11.
More contributions on the Transistor 
Paul Cuthbert has provided two documents on the transistor amplifier: One is a clear, straightforward explanation of how the amplifier works and the other, which is more for teachers, features the two circuits viewing the amplifier from the DC point of view, and the other from the AC point of view.  

Dr Peter Wells from Monash University has also supplied a detailed 7 page description of the transistor amplifier.

These documents can be found at http://www.vicphysics.org/electrophotonics.html 
D12.
Web resources from the Harry Messel International Science School

The Harry Messel International Science School is held at the University of Sydney in July each year for selected secondary school students.  The theme this year was “Waves for the Future”.  The lectures are now available on stream.  There are 15 lectures in total on the following topics:

· Radio telemetry is the study of wildlife

· Catch, move and twist using optical tweezers: 1 and 2

· Radiation physics and the treatment of cancer

· Psychophysics of real and virtual auditory spaces

· Telecommunications: the here and now

· Telecommunications: the future

· Science of the aerosols we breathe

· Scrutably Personalised Ubiquitous Computing

· Seeing in the nanoworld

· Building in the nanoworld

· Wind, waves and beaches

· The ever-changing life of galaxies

· Quantum mechanics: the wild heart of the universe

· Monsters lurking in the centre of galaxies

The material can be found at http://www.physics.usyd.edu.au/foundation/index_iss.html .  The video of the talk and the Powerpoint slides are shown separately on the screen.
D13.
Physics of Kung Fu website for students

An Einstein year initiative by the Institute of Physics, www.kungfuscience.org , is a multimedia site designed to engage young people by highlighting the physics involved in activities they’re interested in.  The website follows a young physicist, Michelle Cain, as she learns how to break through three planks of wood.  She keeps a lab book of her thoughts and experiments.  The website also includes videos of the techniques, discusses the physics principles involved and shows Michelle calculating the energy required and working out whether she can break the wood, given her size and the speed of her arm.  The use of text and video means that it would be most useful in an individual setting.

D14.
Lunar Olympics: A NASA initiative!

NASA has set up a website exploring the possibility of Winter Olympics on the moon, skiing in 1/6th g!  The website address is 

http://science.nasa.gov/headlines/y2006/08feb_lunaralps.htm?list55464 and weekly news stories will be added.  There are also links to satellite tracking.
D15.
Results of Pirelli Relativity Challenge: The international multimedia competition

http://www.pirelliaward.com/prc_intro.html The awards were made last December and some of the winning projects are now in the internet.

The overall winner, Kiran Sachdev from Canada, (click on his name to see his description of his project, then click on the cartoon to open it) is a charming and engaging animation of the explanation of relativity.  It takes quite some time to download, but it is worth the wait.  

The animation by Alan Boyle and Clay Frost is quicker to download but is clearly not as instructive. The special prize for the Most Humorous Presentation is at a different website.  The address is www.thegreatrelativityshow.com , it appears there was not much competition.  Nevertheless it might have some value as an intro for the Detailed Study or more likely with a younger audience.  The animations seem slow to download.  

D16.
“Do we need Nuclear Power”  A Physics Forum

The website http://physicsweb.org/articles/world/14/6/2 of the UK Institute of Physics features an extensive discussion between a physicist and an economist on this question.  It should be OK for Year 11 students.
D17.
More Astrophysics Resources

Dr Robert Hollow, Education Officer at the CSIRO Telescope in Parkes sends out a regular newsletter.  To register go to their Outreach and Education website at: http://outreach.atnf.csiro.au
In the mean time relevant items from his current newsletter are:

a)
New material is now available on their website on twentieth century cosmology and the Big Bang, it provides a broad overview of historical astronomy, the Big Bang theory, stars and the Sun.  The new material is at: http://outreach.atnf.csiro.au/education/senior/cosmicengine/
b)
"Teacher Resources & Services" page.  It has a range of documents and activities that you can download for use or reference.  Contributions from teachers are sought so others can share and use your ideas and activities.  Some recent submissions including worksheets for classroom use will be posted online soon.  If you have something astronomy-related that may interest teachers of any level please contact Rob Hollow to discuss making it available online. To view the page, go to: http://outreach.atnf.csiro.au/education/teachers/resources/
c)
“SCOPE”  CSIRO Education in conjunction with Channel 10 has an engaging new weekly half-hour TV show about science and technology called "SCOPE".  It screens at 4 pm on Mondays and is hosted by Dr Rob Bell.  The accompanying website provides a schedule of upcoming episodes and video clips, resources, activities and profiles from the episodes that have already aired.  The 10 October episode was "Space" and there are many useful ideas and resources to explore.  More details are available at: http://www.csiro.au/scope/
D18.
Science Updates from the ABC

Science Updates is a weekly email alert about recent science coverage that is available online and upcoming TV and radio science programs from the Australian Broadcasting Corporation (ABC).  To subscribe to this weekly alert, visit http://www.abc.net.au/science/play/lists.htm
D19.
DVD: “Physics as a Life Skill”

The Education Committee has produced a DVD titled ‘Physics as a Life Skill”.  It was distributed to participants at the conference.  It contains highlights from a Physics Outreach event for secondary students that was held in Canberra in February 2005 as part of the AIP Physics Congress.  The DVD includes a short video on “Physics as a Life Skill” by Henri Szeps and a panel discussion with a panel of two Nobel Prize winners and two Australian physicists.  A description of the content, biographies of the panel members and teaching notes, a purchase details are at www.vicphysics.org/physicsdvd.html 

D20.
Investigating the Transistor: Kits for sale from the AIP

The kit is no longer available as the transistor is not on the course now.

The Education Committee has assembled a kit to investigate the transistor.  The circuit features a thermistor in the voltage divider and an LED in the collector line, so the operation of the circuit is easy to control and visually apparent.  The circuit is 
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Quick to assemble, no soldering needed,

· Working in five minutes,

· The thermistor’s response to touch and the visual impact of the LED reinforce the learning,

· Able to simply measure base and collector currents and voltages,

· 6 pages of prac notes on the AIP website, 

· 2 pages of extension activities, 4 pages of explanatory notes and 3 pages of information on applications and careers

A copy of the flyer, but with a colour image, distributed at the conference, and the set of notes mentioned above are available at www.vicphysics.org/electronicsphotonics.html and also at www.vicphysics.org/resourcespurchasehire.html 

The kits are packaged as a set of 10 kits for $45 and also as a set of 20 kits for $90.  GST and postage included.  The flyer has information on ordering the kits.

The kit is no longer available as the transistor is not on the course now.

D21.
Microwave Kits for Hire from the AIP for Synchrotron DS and Unit 1: Wave properties of Light.  No longer available
The AIP Education Committee is establishing an Equipment Loan Scheme with 4 sets of the Tain Microwave kit.

The kit can be used in the following areas:

· Unit 1 “Wave-like properties of Light” using microwaves to show the wave properties of reflection, refraction, polarisation, and interference.

· Unit 4 “Synchrotron and its applications” to demonstrate the principles of Bragg Diffraction, and for students to conduct an experiment using Bragg’s Law to determine the crystal spacing inside a “foam crystal”.

A copy of the flyer, but with a colour image, distributed at the conference, is available at www.vicphysics.org/resourcespurchasehire.html 

The cost is $50 for one week.  The flyer describes how the Loan Scheme will operate and how schools can book a kit.

D22.
UK Website to help new Physics Teachers

The UK Institute of Physics has established a website www.tap.iop.org to support new teachers of physics.  The site is called “Teaching Advanced Physics” and contains advice on how to prepare lessons, as well as lots of ideas for experiments and worksheets.  It is based on the structure of the UK curriculum, but it is relevant to Unit 1 Light waves, Radioactivity, Astronomy, Nuclear energy; Unit 2 Electricity, Movement, Astrophysics; Unit 3 Motion, Materials, Further electronics and Unit 4 Electric power, Light & matter, Photonics.  Each topic, e.g. Circular motion, is divided into a number of episodes, an episode represents a coherent section of teaching, one or two periods; each episode contains links to a number of activities.

D23.
Victorian Space Science Education Centre Newsletter

The Space Science Education Centre has set up a regular newsletter, called CAPCOM.  It can be downloaded from their website, http://www.vssec.vic.edu.au/ .  If you would like to add your name to their mailing list, please contact information@vssec.vic.edu.au
D24.
Teaching Medical Physics: A new resource

The UK website, www.teachingmedicalphysics.org.uk produced by the IOP, has an extensive range of downloadable resources including PowerPoints on the EM Spectrum, Radioactivity and Ultrasound, additional images, teaching notes with worksheets in Word or pdf, a textbook of 24 pages in either A5 or A4 size and in Word or pdf format, and also posters.  The material is written for the GCSE, so it is more basic than Unit 1, but it is very valuable introductory material.  The files are quite large, up to 23MB.

D25.
Support for the Synchrotron Detailed Study

The AIP (Vic Branch) Education Committee is supporting the Detailed Study “Synchrotron and its applications” in the following ways:

a)
Microwave Kits for Hire.  Schools can hire a microwave kit for a week for $50.  The kit can be used to demonstrate the principles of Bragg Diffraction and then used in a formal Bragg Diffraction experiment where students locate the angles of maxima and so determine the ‘crystal’ spacing.

b)
CDROM: “Exploring Matter with Synchrotron Light”.  This comprehensive CDROM can be purchased for $60.

c)
A “Foam Crystal” with three different crystal spacings for the Bragg Diffraction experiment with a school’s existing microwave apparatus.  It can be purchased for $10.

Kits can be booked and items ordered by faxing a school order form to (03) 9561 7602.  Other details can be found at our website www.vicphysics.org/Synchrotron.html 

D26. 
A ‘Blog’ on Nuclear Energy

The Institute of Physics (UK) has set up a “blog” site,  www.potentialenergy.iop.org, that aims to explore the pros and cons of nuclear energy.  It commissioned three talented writers to explore the issues on all sides of the debate about a new nuclear reactor in the UK.  Over a period of ten weeks new posts go up everyday as the writers gathered evidence and got to grips with the complex arguments.  “The difference between this project and other online ‘debates’ is that the three writers are doing a lot of the hard work.  They’ll be sifting through all the opposing arguments so that what you get to read are well-considered opinions, not prejudiced knee jerk reactions or spin.   So this is more than another discussion space.  The writers are acting as our guides through the morass of contradictory information.”

D27.
CSIRO pod casts on the web

You can now listen to CSIRO scientists talk about their research.  You can read details of the service at http://www.csiro.au/csiro/content/standard/ps2fr,,.html .  

To access CSIROpod go to http://www.csiro.au/csiro/channel/pchdm,,.html where there are links on how to receive a podcast and links to currently 16 topics including an interview with Dr Naomi McClure Griffiths who discusses her investigation of the structure of the Milky Way and her discovery of another spiral arm.

The files are short and will be useful background resources for students.

D28.
Royal Society archives online and free.

For the first time, the Royal Society is making the complete archive of its journals freely available online.  For a two month period ending 31st November 2006, the public will be able to access scientific papers going back to 1665, when Henry Oldenburg published Philosophical Transactions, the first-ever peer-reviewed journal in the English language.

Details of the release are at http://physicsweb.org/article/news/10/9/11  “The archive contains classic scientific papers from the likes of Isaac Newton, Edmond Halley, Michael Faraday, Albert Einstein, and Francis Crick.  At the same time, the journals provide a direct glimpse into the fascinating history of science; particularly Philosophical Transactions, which in earliest years published papers on a wide variety of subjects and blurred the distinction between science and everyday reportage.  In the first 1665 issue of Philosophical Transactions, Robert Boyle describes the experiments made into the nature of ‘cold’ in a paper titled “The Experimental History of Cold” (Phil Trans 1 8).  A letter from a Professor of the Mathematics in the University of Cambridge, made its way into publication in 1671, representing his earliest contribution to the history of knowledge, Isaac Newton describes the invention of a reflecting telescope in a letter containing his “New Theory about Light and Colors” (Phil Trans 6 3075).”
The web address of the Royal Society is http://www.pubs.royalsoc.ac.uk/index.cfm?page=1373 , click on “here” about half way down the page in the middle to open up the archive.  A search engine is available.  The documents are available in pdf format.
D29.
Highlights from Robert Hollow’s Astronomy Email Newsletter

Robert Hollow is the Education Officer at the Australian Telescope National Facility.  He has run sessions at the 2005 - 2009 Physics Teachers Conferences.  He sends out a regular email newsletter to teachers , some of the items are only relevant to NSW.  Teachers can get on Robert’s mailing list by contacting him at robert.hollow@csiro.au .

These are relevant items from recent newsletters:

1. "WILDFLOWERS IN THE SKY: ASTRONOMY FOR MID WEST SCHOOLS" ASISTM PROJECT

This ASISTM project is a partnership led with ATNF and a cluster of five schools in the Mid West region of Western Australia, near to the Mileura site for the planned xNTD and hopefully the SKA. 

Part of the project includes the development of a range of activities and resources that can be used in the classroom or for simple observational programs.  Many of these will be made available on the web for other schools to use. 

The ‘Classroom Resources’ section of the project’s webpage: http://outreach.atnf.csiro.au/education/wildflowers/ currently has links to a number of free skywatch software packages.  New material will be added frequently over coming months.

2. TECHNIQUES FOR DISCUSSING THE PLUTO ISSUE

A useful round table discussion paper has just been published in Astronomy Education Review.  It contains a range of interesting ways to use this as a valuable teaching and learning experience with your students from a panel of experienced astronomy educators and scientists.  The paper is freely available at: http://aer.noao.edu/cgi-bin/article.pl?id=207
3. THE COSMIC ENGINE (NSW Physics Course): Third and fourth sections now online.  The third section, dealing with properties and types of stars and the Hertzsprung-Russell diagram was released late in 2006.  The final section on Sun-Earth interactions has now been added.  Some extra questions will be added to the site over coming months but all other pages are now available online.

http://outreach.atnf.csiro.au/education/senior/cosmicengine/ 

4. COMET McNAUGHT  The brightest comet in 40 years, it was discovered August 2006 by astronomer Robert McNaught from Siding Spring Observatory in NSW. Here a few useful sites with more information about the comet:

http://www.mso.anu.edu.au/~rmn/C2006P1.htm photographs and information from Robert Mc Naught

http://www.spaceweather.com/comets/gallery_mcnaught_page11.htm has photographs of the Mc Naught Comet from around the world including Australia 

http://neo.jpl.nasa.gov/cgi-bin/db_shm?des=2006+P1 is a 3D orbit simulator from NASA that allows you to view Comet McNaught's orbit from any angle and distance.

http://www.solarviews.com/eng/edu/comets.htm is a teacher's guide on how to make a model comet nucleus in the classroom. Take care as this involves using dry ice.

5. WORK EXPERIENCE FOR STUDENTS AND TEACHERS  

http://outreach-staging.atnf.csiro.au/discovery/workexperience/
We host work experience students at our Parkes and Narrabri observatories. These are five-day living on-site programs for students in Years 10 or 11. Demand is high and we can only take limited numbers so if you have a keen student encourage them to apply early.  Teachers may also apply for our Teacher Experience program at the Parkes Observatory.  Again, places are limited. Information on both programs can be found via the link.

D30.
Physics on www.youtube.com
www.youtube.com is a website of short videos.  There are over 7,000 videos that have the word “Physics” as one of the tags.  Many of these are computer game related, some are classroom projects set by a physics teacher and most of these are light on for explanatory content, but some are amusing.  Several are proper demonstrations.  A number of videos of resonance in a flame tube are on the “Sound” page, http://www.vicphysics.org/Sound.html 

An hour’s search found the following fascinating videos:

· Hurricane Balls http://www.youtube.com/watch?v=lGOhwVIuOfo 
· Waves in a sphere of water floating in a spacecraft http://www.youtube.com/watch?v=3drcpE-0Inc 

· A ship of Al foil floating on nothing (SF6) http://www.youtube.com/watch?v=1PJTq2xQiQ0 
· Running on a non-newtonian fluid http://www.youtube.com/watch?v=f2XQ97XHjVw
· Students having fun with Newton’s Laws http://www.youtube.com/watch?v=cWOv7NyOnhY 
· Animation on Particle Wave duality http://www.youtube.com/watch?v=x_tNzeouHC4 
· The 1927 Solvay Conf with commentary http://www.youtube.com/watch?v=uKMRSTdhOOA , 
· plus many others.

If you know of any good “Youtube” videos please let us know.

D31.
Scientific Sudoku on Scientific American website

The Scientific American website, http://www.sciam.com/recreations_directory.cfm, has a number of interactive games as well as a letter version of Sudoku that has a scientific bent.  It is easier that the number version of Sudoku.

D32.
Nova: Science in the News: Thinking ahead – fusion energy for the 21st century?

The Australian Academy of Science’s website:  “Nova: Science in the news” at www.science.org.au/nova contains curriculum resources about current science news.  The latest topic is “Thinking ahead – fusion energy for the 21st century?”  Fusion is the oldest, and newest, form of energy.  What role will it play in our energy-hungry future?

D33. How Do Transistors Work? NO, HOW DO THEY REALLY WORK? A useful resource for teachers.

If you look up ‘transistor’ in Wikipedia, at the bottom of the page in the ‘external links’ section there is a link to a website titled ‘How do Transistors Work?”, http://amasci.com/amateur/transis.html which when opened reveals the subtitle: ‘No, How do they really work?’.  The extensive article argues that it is incorrect to say ‘the base current controls the collector current’ because the transistor is a voltage-controlled device.  The explanation is done in an engaging and conversational style, particularly on batteries and wires, but it does eventually refer to depletion layers and holes, so it would not be appropriate for students.
D34.
Online Young’s Double Slit Experiment in Real time at the Australian Synchrotron

The Australian Synchrotron and VeRSI (The Victorian eResearch Strategic Initiative, (www.versi.edu.au)) have set up an on-line Young’s Experiment with the visible light beamline at the Synchrotron.  You will be able to remotely control the experiment from your classroom.  You select either the Synchrotron beam or a laser beam of a different wavelength as your source and choose one of four slits with different slit separations and slit widths.  Your selections activate motors that move elements in and out of the two beams, so there can be a delay of up to 60 seconds before the new display is established.  The interference pattern is captured by a CCD camera and displayed on your screen along with an intensity distance graph showing the individual interference peaks within the overall diffraction pattern.  The actual Intensity vs distance values can also be downloaded for further analysis in Excel.

The project was launched at the Teaching Synchrotron Physics In-Service held on Thursday when the participants were able to see the apparatus in situ as part of their tour of the Synchrotron.

As with all synchrotron users, teachers will need to book beam time which is available in 30 minute blocks, and as with all public interest users, there will be no cost.

There are extensive teacher notes and student notes on the website.  You need to register and nominate a password to operate the system but you can observe at any time.  You are encouraged to register and try it out in your own time.  VERSI and the Australian Synchrotron are keen to support the machine’s educational potential and this is a first tentative, but impressive step, so they would appreciate your reactions and suggestions.

The address is http://vbl.synchrotron.vic.gov.au/BeamLineAccess/eVBL/ and the facility is called The Educational Virtual Beam Line, with ‘virtual’ meaning remote rather than ‘not real’!
D35.
Scientists in Schools Scheme

The Scientists in Schools pilot program, announced by Hon Julie Bishop MP, Minister for Education, Science and Training at the recent World Conference for Science and Technology Education in Perth, will promote science education in primary and secondary schools, help to engage and motivate students in their learning of science, and broaden awareness of the types and variety of exciting careers available in the sciences.

The program allows you and your students to work with one or more scientists in a style that suits you and the scientist involved.

The scientist can act as mentor, role model or inspiration for your students, providing you and them with access to new ideas and fresh perspectives in science. In turn, you and your students will help scientists see their work from a new angle and stay engaged with the public perception of their work.

The program is open to schools anywhere in Australia, and to all levels of schooling. The 'scientists' involved will come from a wide range of disciplines and will include research scientists, engineers and people involved in applied science (such as GPs, vets and park rangers).  For more details and online registration please visit: http://www.scientistsinschools.edu.au/index.htm
D36.
Physics for our Future: video broadcasts on the internet

Physics for our Future is a new Web site launched early June that presents exciting new physics to teachers and schools in Australia.  It lists a series of public talks given by prominent Australian physicists throughout Australia over the next twelve months.  Material from these public talks, will also be posted on this site and made available on CD as teaching resources for school teachers.  Future Physics is supported by the Australian Academy of Science, the Australian Research Council Centre of Excellence for Quantum Atom-Optics Research and the Australian Institute of Physics.

Check the website: http://futurephysics.info/Future%20Physics/Home.html 
Currently on the site is a talk by Prof Hans Buchor titled “Photons – quantum ideas that could influence your life”.  A Quick time video of his talk is available as well as a pdf file of his PowerPoint presentation.  The video takes several minutes to download, however the image is small, so it may preferable to run the video, listen to its audio, but watch the PowerPoint.

The next talk, which will be held in late August, is titled “The (not-so-secret) lives of galaxies’ with Prof Mike Dopita.

D37.
Latest NOVA: Science in the News Site: Quantum computers, why would you want one?
The NOVA: Science in the News Site, http://www.science.org.au/nova/ , contains resources on numerous developments in Science.  Each topic is has a key explanatory text with links to a glossary, activities, further reading and useful websites.  The information is usually pitched at Year 9, 10 level.  There are over 40 topics in the Physical science section from car safety to optical fibres, to the synchrotron.
D38.
“Why is it so?”  Sumner Miller videos now on the ABC website

The Lab, the ABC Science website, http://www.abc.net.au/science/features/whyisitso/#1 has “found some of the funniest, most entertaining segments from the “Why is it so?” series, and made them available for twenty first century enjoyment - over both dialup or broadband connections”.  Currently there are 12 episodes available each running for about 5 minutes.
D39.
Video of the Double Slit Experiment with Electrons

The Hitachi website, http://www.hqrd.hitachi.co.jp/em/doubleslit.cfm describes the experiment of electrons passing through a double slit, one at a time, yet still producing an interference pattern on a screen.  It includes a video (about 3.5MB, 68 sec long) of the screen with electrons slowly accumulating to build the pattern.  There is explanatory text on the bottom of the screen as well.

D40.
Astronomy material from WA

Astronomy education material has been developed for secondary teachers in Western Australia that may useful for Years 9 & 10.  The educational material is a three module (300 pages) set of detailed lesson plans titled "The Solar System", "Stars & Beyond" and "Projects".  It is a product of a federally funded ASISTM project organised by AstronomyWA and coordinated by Peter Wheeler, Manager of the Horizon Planetarium within Scitech in Perth.

The material is up-to-date, downloadable as PDF files and copyright free to encourage the teaching of astronomy within schools.  The AstronomyWA URL is http://www.astronomywa.net.au/ and from there, visitors should be able to access the material without difficulty.

D41.
Multimedia resources for Mechanics from University of New South Wales
‘Physclips” is a multilevel multimedia resource prepared by the School of Physics at the University of New South Wales, http://www.physclips.unsw.edu.au:80/ .  It is an introductory resources package for university students but should useful with VCE students.  There are several sections of relevance: Introduction, Constant acceleration, Projectiles, Circular motion, Newton’s Laws of Motion, Weight and Contact forces, Energy and Power, and Momentum.  Each section has a film, and linked animations and graphics which are all very well designed.  The derivation of equations uses differentiation or integration, but most of sections focus on conceptual understanding rather than the formulae.  The section on Newton’s 3rd law does unfortunately say “the action - reaction pair add to zero”, however the rest of the description is quite sound.  Angular velocity is also used in Circular motion section.

The animations and film clips used in Physclips are available for download so that teachers may use them in lessons.

D42.
Multimedia Resources for the Sciences from WGBH Education Foundation

Teachers' Domain ( http://www.teachersdomain.org/ ): A US based website of multimedia resources for the classroom and also for professional development.  It contains lesson plans from WGBH Educational Foundation, which integrate QuickTime movies, Flash Interactives, diagrams and photos, and background information in pdfs.  Many of the QuickTime movies can be downloaded and saved for classroom use.  Many of the resources have been developed by Nova, PBS and ZOOM (Children's program).  Free registration is required to access the resources.
The resources are in four categories: Earth and Space Science (288 resources), Engineering (204), Life Science (397) and Physical Science (395).  Each category has sub- and sub-sub-categories.  For example, Physical Science covers Energy, Fundamental Theory, Matter and Motion & Forces.  The ‘Fundamental Theory’ sub-category has four sub-sub-categories including string theory (11 resources) and the Special Theory of Relativity (13).  Each resource has a grade range descriptor, e.g. K – 8, 6 – 12, 9 – 12, etc. and an indication of the format, e.g. Flash, Quicktime, lesson plan etc.

Each resource is provided with a short description, an extended background essay and discussion questions.

The AIP Education Committee will search through this website and put links to the relevant resources on our website, but this will take some time, so search away now and let us know when you find something useful.
D43.
A Moon Clock Resource

This information is supplied by Dr Susan Feteris of Monash University.

An instrument to tell time by the Moon is available on the internet.  It helps to understand the relationship between phases and the positions of Moon and Sun, but it's for the northern hemisphere.  http://school.discoveryeducation.com/lessonplans/programs/lightofthemoon/.

The designer, Ted Latham has been asked to put a southern hemisphere version up.  In the mean time an adapted version is available on our website at www.vicphysics.org/teachers/Astronomy.html .  

There's a lesson plan on the discoveryeducation.com site, explaining how to use the clock.  It's aimed at 'Grades 6-8', but it has been used with first year uni students.

D44.
Using Dark Matter to teaching Circular Motion and Gravitation (movie and resources)

Last year this newsletter had an item on this curriculum material.  It is produced by the Perimeter Institute, http://www.perimeterinstitute.ca/en/Perimeter_Explorations/General/Perimeter_Explorations/ , which does a number of outreach activities.  One of which is the development of classroom material.  The address above is about a resource package on using dark matter to teach circular motion and universal gravitation.  The package contains a video which can be streamed or downloaded.  A teacher’s guide can also be downloaded.  A teacher’s kit with the DVD, notes, etc can also be ordered at no cost.  The 52 page teacher’s guide includes i) suggestions on classroom use of the package, ii) Dark Matter in a nutshell, iii) demonstrations, iv) five worksheets, v) video chapter summaries and vi) worksheet solutions.

The Perimeter Institute has provided the AIP Education Committee with several copies of the resource package.  If you are willing to provide feedback to the Perimeter Institute on the package then we can send you a copy.  If you are interested, please send your email and postage details to the AIP at susanmgrant@optushome.com.au with subject: “Perimeter Institute package”.

D45.
The Naked Scientists

“The Naked Scientists are a media-savvy group of physicians and researchers from Cambridge University who use radio, live lectures, and the Internet to strip science down to its bare essentials, and promote it to the general public.  Their award winning BBC weekly radio program, The Naked Scientists, reaches a potential audience of 6 million listeners across the east of England, and also has an international following on the web. http://www.thenakedscientists.com/”   



Stories on the website include: The Biggest Solar Storm in History, A Whole New World: The search for extra-solar planets, CT and Nuclear Medicine and Ultrasound and MRI.  Podcasts include ‘The Science of the Sun.

D46.
PULSE: PULsar Student Exploration online at Parkes

Extract from the newsletter from Robert Hollow at ATNF.  To receive his newsletter visit his Outreach and Education website at:http://outreach.atnf.csiro.au
The PULSE@Parkes project (PULsar Student Exploration online at Parkes) is an innovative project that provides high school students the opportunity to control the famous Parkes radio telescope remotely over the internet, under the guidance of a professional astronomer to observe pulsars.

Students can analyse their data to determine a number of properties of the pulsars, the post-supernova remnants of dead stars. Their results feed into a growing database used by professional astronomers. They may discover a new pulsar or help determine the distance to existing pulsars. Students can help monitor them, identify unusual ones or sudden glitches in their rotation. Through participating in this project the students will meet professional astronomers, learn how to control a state-of-the-art telescope, experience some real science and share their work with students from other schools.

The data they collect will also used by the astronomers for real research. Astronomers from the CSIRO Australia Telescope National Facility (ATNF) use the data to track the evolution of the pulsars over many years, to test Einstein's theory of gravity and hopefully find gravitational waves. 

Observing slots are still available for schools from June through to September.  Schools can participate in three ways:

1. Apply for and be selected for an observing slot. This will require you to bring your class to the ATNF Headquarters at Marsfield in Sydney for a two-hour observing slot.  Students will have pre and post-visit
material to work through as well. Schools are not charged for an observing slot.

2. Use the online learning materials and the data archive without taking part in an observing visit. You may be involved in the education research project associated with the scheme as well.

3. Use some of the materials freely available on the website.

Details about the project and how to apply to take part may be found at:

http://outreach.atnf.csiro.au/education/pulseatparkes/index.html
D47.
The Seven Wonders of Science and Technology

Participants at the 2007 conference of the International Commission on Physics Education (ICPE) were asked to vote for the “Seven Wonders of Science and Technology” from this list of 21:

Aeroplanes
Astronomical observatories
Data visualisation

Electrical generators
Heat engines
Hubble Space Telescope

Lasers
Medical and industrial imaging
Microscopes

Nanotechnology
Particle accelerators
Optical fibre technology

Remote scanning devices
Satellite communications
Space travel

Spectroscopes
Superconductors
Telescopes

Transistor
Wireless communication
World Wide Web

Check their April 2008 newsletter http://web.phys.ksu.edu/icpe/Newsletters/news.htm for the result.  Is there a middle school activity in this?

D48.
“ScienceAlert” An Australian Science news website

“ScienceAlert is a website, http://www.sciencealert.com.au/ , devoted exclusively to delivering Australian & New Zealand science, technology, and innovation news to science, industry, the media, government and the broader community.  ScienceAlert news is selected from the websites of the top Australian and New Zealand universities and research organisations.  Each news release is evaluated for quality and relevance before being posted.  Most stories are presented in their original form, though minor edits to the title and text may be made to increase readability. All content is categorised, cross-referenced and archived to encourage information discovery.”  Readers can subscribe to a variety of RSS feeds or email to be notified of the latest updates.

The site is s useful source of media articles.  Public comment on the stories is encouraged and these can be valuable for considering different opinions.

D49.
“Alternative Energy” resource that also aids Africa: “Letting Chibobo Shine”
Aquinas College in Ringwood and Overnewton College in Keilor have been involved for several years in a joint project to sponsor an African village.  The project requires teachers and students to develop useful solutions which address the real challenges of providing sustainable energy.  It uses the context of a developing country (Zambia) as the basis for engaging students in real world problem solving tasks.  

They have recently received ASISTM funding to enhance the project.  Details of the project and the activities developed so far are at http://www.lettingchiboboshine.org.au/.  The physics teachers involved are Saverio Ciccone at Overnewton and Stephen Marriott at Aquinas College.
D50.
Student Misconceptions in Physics: Some Useful Resources

· Minds*On Physics: “A constructivist, active-learning curriculum for high school physics” produced by the University of Massachusetts at Amherst  http://srri.umass.edu/mop   Select ‘Sample MOP Activities’ to access about 28 activities on Motion.  Each is about 4 pages long and they are in pdf format.
· A list of students’ misconceptions in Science: http://www.amasci.com/miscon/opphys.html  ( 26 on Astronomy, 18 on the atmosphere, 20 on colour and vision, 10 on electricity and 12 other topics)
· Electricity misconceptions with explanations http://amasci.com/miscon/elect.html 
D51.
Fermi Questions

“In a Fermi question, the goal is to get an answer to an order of magnitude (typically a power of ten) by making reasonable assumptions about the situation, not necessarily relying upon definite knowledge for an "exact" answer. 

A Fermi question is posed with limited information given. 

· How many water balloons would it take to fill the school gymnasium? 

· How many piano tuners are there in Melbourne? 

· What is the mass in kilograms of all the students in your school? 

A Fermi question requires that students ask many more questions. 

· How big is a water balloon? 

· What are the approximate dimensions of the gym? 

· What measurement must be estimated using the dimensions of the gym? 

A Fermi question demands communication. 

A Fermi question utilises estimation. 

A Fermi question emphasises process rather than "the" answer.”

Some useful websites with sample questions, solutions ad strategies are :

http://mathforum.org/workshops/sum96/interdisc/sheila1.html 

http://www.physics.uwo.ca/science_olympics/events/puzzles/fermi_questions.html , http://www.ralentz.com/old/misc/fermis.html , http://intranet.dalton.org/departments/Science/Physics/pages/fermiq.htm , http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/mathscontinuum/fermiquestionsprimary.pdf 
D52.
The Melbourne Solar System Trail
“Step aboard Starship St Kilda!

Now you can navigate the Solar System from our glorious Sun to the outer planets simply by following the bike and walking trail on the foreshore of the City of Port Phillip.  In 2008 artists and scientists constructed a model of our Solar System to a scale of one to one billion between St Kilda and Port Melbourne.  So instead of walking 5.9 billion kilometres from the Sun to Pluto, you walk 5.9 kilometres. 

 

Start at the Sun

The Sun sculpture is near the white lighthouse in Marina Reserve at the south end of St Beach.  From the Sun follow the foreshore trail north to visit the nine planets, accurately scaled to size and distance.  You can walk to the first five planets i.e as far as Jupiter within twenty minutes.  The furthest planet of Pluto at Sandridge Beach can be reached within ninety minutes. 

 

Why a Solar System?

The City of Port Phillip’s foreshore has always been a superb location to view the Sun setting on the western horizon.  The bay’s crescent shape is perfect for a model where the ‘Sun’ can be viewed from every one of the nine ‘planet’ locations.  In December 2005 a temporary model of the Solar System was placed on the St Kilda foreshore.  The response was overwhelming.  The public flocked from all over Melbourne and there was great enthusiasm for a permanent display. 

A vision developed for a project combining educational, environmental and artistic themes. The City of Port Phillip, Lonely Planet Foundation, Dr Chris Lansell of Monash University, artist Cameron Robbins and Scienceworks collaborated to realise that vision in 2008.

Education and Science 

The Melbourne Solar System is the largest educational resource in scale in Australia, a way to communicate scientific knowledge about the Solar System and the Universe for the general public and for schools.  
Our Environment

Seeing the Earth in its true dimensions highlights its immense isolation and vulnerability.  We have no alternative choice in the vastness of space but to care for the rare and precious environment of our only home.”

The launch is set to be on the Sunday, 21st of September.  Check the media for exact time and place.  The Astronomy Society of Victoria will have several Astronomers present and they will be setting up telescopes and giving talks at the launch.
D53.
Nova: Science in the News: “The quest to make hydrogen the fuel of the future”

The Australian Academy of Science’s website:  “Nova: Science in the news” at www.science.org.au/nova contains curriculum resources about current science news.  The latest topic is “The quest to make hydrogen the fuel of the future”.  Australia and many other countries around the world are preparing for hydrogen to take over from fossil fuels and move to what’s being called the ‘hydrogen economy’.  But there are some big hurdles to overcome before it can happen. 

The NOVA site contains resources on numerous developments in Science.  Each topic is has a key explanatory text with links to a glossary, activities, further reading and useful websites.  The information is usually pitched at Years 9, 10 level.  There are over 40 topics in the Physical science section from car safety to optical fibres, to the synchrotron.
D54.
Large Hadron Collider website http://lhc.web.cern.ch/lhc/ 

The home page of the LHC website has a link to ‘General Information and Outreach’.  This link reveals a host of resources including:

· A 3D interactive view of the tunnel,

· Videos on the theme ‘Beyond Einstein’ and links to other videos,

· Animation of the ring,

· Webcam,

· LHC in 60 seconds,

· Guided Tour of the LHC and

· Much more.

Also see item under “Physics News from the Web” below.

D55.
How fast could have Usain Bolt run?

A scientific article “Velocity Dispersion in a Cluster of Stars: How fast could have Usain Bolt run?” has been written and has been submitted to the American Journal of Physics.  It can be accessed at  http://arxiv.org/PS_cache/arxiv/pdf/0809/0809.0209v2.pdf .  It contains graphs, photos and tables of data and should be understood by most Year 11 and 12 students.

The link http://speedendurance.com/2008/08/22/usain-bolt-100m-10-meter-splits-and-speed-endurance/ has the 10 metre split times of seven 100 m runners from Ben Johnson to Bolt, which should allow easy comparison.
Other Sports Science resources include:

a)
Quintic Case Studies http://www.quintic.com/quinac/education.htm which has material for the topics of a sprint start (Impulse), weight lifting (Power) and bouncing ball (Coefficient of restitution).  Each topic has a description of the physics, the experimental setup, typical data and graphs as well as downloadable files on the written up case study, the actual data in an excel spreadsheet as well as the avi files.
b)
Sport Horizon http://www.sporthorizon.com/sports_page.htm has stick figure video of various sports, the videos can be rotated in 3D and slowed down, but no data is available.

D56.
Atmospheric Optics: Website on rainbows, haloes, glories, coronas and much more

The website, http://www.atoptics.co.uk:80/ , is a very professional website on atmospheric optics.  For example under ‘Rainbows’ there are 16 different headings including supernumeraries, Alexander’s dark band as well as a gallery of extraordinary photos.  Other areas include Shadows, Ice Haloes and a gallery of general photos (OpticsPod).
D57.
What is that old equipment in the back cupboard used for? “Instruments for Natural Philosophy”

If you have an old piece of physics equipment in the back of your cupboard and have wondered what it could be used for, then this website might provide the answer.  Prof Greenslade of Kenyon College, Ohio USA has been researching old equipment for a few decades and set up the website which displays pictures of about 1850 pieces of apparatus, along with text and references.

http://physics.kenyon.edu/EarlyApparatus/index.html 
The site is great fun to browse through.  The early electric motor designs are instructive, reflecting the developing understanding of electromagnetism and the electrostatic apparatus look very familiar to the unusual insulated metal objects down the back.  Thanks to Karlie McGrath from Mordialloc College for passing on the website.

D58.
Institute of Physics (IOP) “Physics Education”: Free downloads of selected articles.

The IOP journal “Physics Education” offers free downloads of a few selected articles.  These can be found at 

http://www.iop.org/EJ/journal/0031-9120 .

If you select “Latest issue (complete)” it shows the table of contents for the current edition.  6 of the articles of this edition are marked “Free” and can be downloaded.  There are six editions each year, so checking the website at the beginning at end of each term should pick up most editions.

If you select “Featured articles” it reveals three high interest articles from previous editions.  One is an excellent article giving the correct explanation for lift and describing Bernoulli misconceptions, another is on teaching the Greenhouse Effect.  An article on the physics of the microwave oven can be found at http://www.iop.org/EJ/article/0031-9120/39/1/006/pe4_1_006.pdf?request-id=3d1040fe-9b53-4a68-8029-29f9a2cb11cc.  

If these articles are of interest, it may be wise to download then now, as the IOP may replace them with others some time in the near future.
D59.
Using GPS to generate position time graphs

Andrew McLean from Gisborne Secondary College has been using GPS data to produce position time graphs.  The difficulty is exporting the GPS data into Excel.  This is not a simple process and it varies from model to model.  Andrew would like to hear from anyone who is also working in this area.  His email address is mclean.andrew.j@edumail.vic.gov.au .  He will also be presenting a session on this topic at next year’s conference.

D60.
WGBH Teachers’ Domain

WGBH is a public service media organisation based in Boston, New England, USA.  It produces material for TV, radio, the Web, and out in the community.  Its motto is “Produced in Boston, shared with the World”.  Its ‘Teachers’ Domain’ contains more than 1000 classroom ready multimedia resources for K - 12 teachers.  Free registration is required, but up to 7 free downloads are available without registration.

The address for Science section is: http://www.teachersdomain.org/collection/k12/sci/ 
Under Science there are sections for Earth and Space Science, Engineering, Life Science and Physical Science. Each of these has 3 to 6 sub-categories.  Sub-categories linked to Physics are: 

Physical Science
	Sub-category
	Physics related Topics 

with the number of relevant resources in brackets

	Energy
	Energy Sources (40)

Heat (6)

Light (36)

Nuclei and Radiation (13)

Radio Waves (17)

Sound Waves (30)

Work and Simple Machines (3)

	Fundamental Theory
	Cosmology and Gravity (25)

Quantum Mechanics (12)

String Theory (11)

Special Theory of Relativity (13)

	Matter
	The Atom (11)

The Atomic Basis of properties of matter (71)

Atomic Nucleus (33)

Cosmology (28)

Properties of matter (40)

	Motion and Forces
	Electricity and Magnetism (20)

Forces between Objects (20)

Gravity (36)

Objects in Motion (36)

Pushes and Pulls (16)

Tension and Compression (24)

Velocity and Acceleration (20)


Engineering has the topic of ‘Materials and Tools’ with 10 resources.
The multimedia resources are mainly QuickTime video, or Flash or HTML interactives.

Each resource has a Background Essay describing the content, Discussion Questions and an indication of level.  The activities are designated as covering a wide age range, e.g 3 - 8, 3 - 12, 6 - 12, etc, so the information provided needs to be read to identify whether it suits your purpose.  The number in brackets above is the number that include Year 12 in the range.

Each section also has a small set of very detailed lesson plans that incorporate some of the resources.
D61.
Astounding Astrophotographs

The two people who designed our website, Neil Creek and Phil Hart, who is also the son of Dr Christina Hart, are both successful astrophotographers.  An amazing set of 10 photos by Phil are on display at the website: http://digital-photography-school.com/blog/10-astounding-astrophotos-by-phil-hart/.  Neil also had an impressive photograph published in Discover magazine  http://neil.creek.name/blog/2008/10/22/ive-been-published-in-discover-magazine/ 
D62.
Galaxy Zoo, where you can help astronomers explore the Universe

The Galaxy Zoo (https://www.galaxyzoo.org/ ) files contain almost a quarter of a million galaxies which have been imaged with a camera attached to a robotic telescope (the Sloan Digital Sky Survey).  In order to understand how these galaxies — and our own — formed, we need your help to classify them according to their shapes — a task at which your brain is better than even the fastest computer. 

More than 150,000 people have taken part in Galaxy Zoo so far, producing a wealth of valuable data and sending telescopes on Earth and in space chasing after their discoveries.  “Zoo 2” focuses on the nearest, brightest and most beautiful galaxies, so to begin exploring the Universe, click the ‘How To Take Part’ link or read ‘The Story So Far’ to find out what Galaxy Zoo has achieved to date.   See story below.

D63.
Colin Hopkins’ CDROM material

Many teachers will have attended a Colin Hopkins’ session at a Physics Teachers’ Conference, his session has been a regular and popular feature of the conference.  As part of the session Colin distributes a CDROM material that he has compiled and also personally prepared.  He also continues to add to the CDROM.  He has kindly made this material available to be put on this website.  Documents will be progressively added during April 2009.  They will be grouped under the headings ‘Teaching resources’, ‘Videos, ‘Images’ and Revision’.  Currently several of the videos he uses have been added.  These can be found at www.vicphysics.org/hopkins.html 

In addition to teaching at Trafalgar High School, Colin has for many years supported beginning physics teachers as well as teachers in isolated schools.  He sends out an occasional email newsletter with his latest resource as an attachment.  Colin’s email address is hopkins.colin.j@edumail.vic.gov.au .
D64.
Age News Story on Fluorine 18 as a tracer in PET Scans

The Age on Saturday, 25th April, featured a story on page 11 on the use of Fluorine 18 as a radioactive tracer in the identification of the parts of the brain affected in epilepsy.  http://www.theage.com.au/national/epilepsy-research-zeroes-in-20090424-ai4v.html 
A background Word document has been prepared about the radioactive isotope, Fluorine 18 and put on the AIP website.  The document describes its production, decay mode, half life and its use as a radioactive tracer in nuclear medicine.  There are links to the Age article as well as the ANSTO press release and wikipedia sites on the radio-pharmaceuticals.  The document can be found at www.vicphysics.org/nuclear.html 
D65.
The Daily Show with Jon Stewart visits CERN

The ‘Daily Show with Jon Stewart’ is a US current affairs TV program with a decided satirical bent.  In a recent edition, one of his regular presenters, John Oliver, visited the Large Hadron Collider at CERN.  His 6 minute report, http://www.thedailyshow.com/video/index.jhtml?videoId=225921&title=Large-Hadron-Collider , is very amusing and informative.  It is worth showing to students.

Other short videos from The Daily Show of some interest are :

a)
Interview with Tom Zoellner, author of the book ‘Uranium’ (7 min)  http://www.thedailyshow.com/video/index.jhtml?videoId=222788&title=Tom-Zoellner 

b)
Interview with Walter Isaacson, author of ‘Einstein’ (6 min) http://www.thedailyshow.com/video/index.jhtml?videoId=85076&title=Walter-Isaacson 

c)
Weather forecast for the Sun (4 min) http://www.thedailyshow.com/video/index.jhtml?videoId=112196&title=Sun-Forecast 
d)
Solar Flares (2 min) http://www.thedailyshow.com/video/index.jhtml?videoId=111934&title=A-Flare-To-Remember 

d)
NASA scientist interviewed about Mars mission  (7 min) http://www.thedailyshow.com/video/index.jhtml?videoId=112438&title=Catherine-Weitz 
Other internet videos of interest are:

e)
Large Hadron Rag (5 mins) http://www.youtube.com/watch?v=j50ZssEojtM  the lyrics can be found at https://www.msu.edu/~mcalpin9/lhc_rap/largehadron.html which also has the video in downloadable form and with better audio.

f)
Dolphins blowing and playing with ‘bubble rings’: (1 min) with music http://www.youtube.com/watch?v=TMCf7SNUb-Q&NR=1 , (2 min) with crowd noises, http://www.youtube.com/watch?v=nqv7vnzqlvA . Humans: (20 sec) large bubble ring http://www.youtube.com/watch?v=krzTgnMIg3Q&NR=1
g)
‘Zero gravity’ water sphere experiment (3 min)  http://www.youtube.com/watch?v=T4JrhW2aO6I also numerous videos with alka seltzer tablet added to the water sphere.
D66.
Physics Success Stories: Posters from the American Institute of Physics

The American AIP has produced a set of 6 double sided, coloured A4 posters that can be downloaded.  The 6 topics are Environment, Lasers, Medical Imaging, Astrophysics, Global Positioning System and Computers.  They are located at http://www.aip.org/success/ 
D67.
Nova: Science in the News “Hunting for dark energy with the WiggleZ”

The Australian Academy of Science’s new Nova: Science in the News topic is ‘Hunting for dark energy with the WiggleZ’.  Like other ‘Nova’ news stories this is supported by sections on Key text, Glossary, Activities, Further reading and Useful sites. 

The Activities page has links to i) a NASA site with 5 activities, ii) a short video on the expanding universe, iii) a 76 page Teacher’s Guide from the Harvard-Smithsonian Centre for astrophysics, iv) activities from the Sloan Digital Sky Survey, v) an interactive tutorial on the Doppler shift and vi) an activity of the speed of galaxies from the Smithsonian Astrophysical Observatory.
D68.
Prof Rachel Webster talks on 400 Years of Astronomical Telescopes : audio file

Astrophysicist Prof Rachel Webster discusses the evolution of the astronomical telescope on the University of Melbourne’s ‘Up Close’ audio series.  The talk celebrates the International Year of Astronomy 2009. http://upclose.unimelb.edu.au/episode/199  .  This is a 29 min file which can be downloaded.

Astrophysicist Prof Rachel Webster discusses the evolution of the astronomical telescope - from Galileo's version in 1609 to the Hubble space telescope, and then onto the upcoming James Webb space telescope which will be parked so far from earth that it can't be repaired.  Every improvement to the telescope has extended our understanding of the universe around us.
D69.
Resources for 40th Anniversary of the first Moon landing

To celebrate the 40th anniversary of the Moon landing, the US Embassy in Canberra has compiled a list of websites.  The list includes information about various aspects of NASA’s Apollo program, Australia’s involvement and links to material from Discovery Channel (including Mythbusters), PBS and National Geographic Channel.  http://canberra.usembassy.gov/irc/moon.html .  This information came from CAPCOM, the newsletter of the Victorian Space Science Education Centre.  If you wish to be on their mailing list please send an email to ‘information@vssec.vic.edu.au’. 
D70.
Photonics Simulator for Year 10 Science

The Centre for Ultrahigh-bandwidth Devices for Optical Systems (CUDOS) at Macquarie University has produced an educational simulation of a photonics communications system.  http://web.science.mq.edu.au/groups/cudos/education/Simulator.html 
The package does not link well to Unit 4 Photonics, but it would be a useful activity in a Year 10 physics or electronics unit.  The package includes two short video animations, one on ‘Getting started’, which effectively shows how to construct systems, in a drag and drop style, to solve various challenges and another video shows in simple terms how a photonics router works.  There are 15 challenges from quite straightforward to very difficult.  Available components in the simulation include laser sources, buffers, couplers, amplifiers, switches, filters and beam ‘collision detectors’.  To solve each challenge the required types of components are displayed and you can use as many as you need.

At this stage there is not a teacher’s guide or a set of correct solutions.  Students also cannot save or print their solution to a challenge.

The developers are seeking feedback.

D71.
Richard Feynman Lectures now available on the web

In 1964 just before he was awarded the Nobel Prize for Physics, Richard Feynman gave a series of lectures at Cornell University, called the Messenger Series.  These were recorded by the BBC.  Bill Gates of Microsoft has just bought the rights to the seven lectures.  You can now watch them for free, but first you need to download and install TUVA software from Microsoft, which is an enhanced video player (which should take only a minute or two).  This is the address of the software http://research.microsoft.com/apps/tools/tuva/index.html#  . The original source of this information was http://physicsworld.com/blog/2009/07/watch_feynman_lectures_for_fre.html
The lectures each run for about an hour.

1.
Law of Gravitation: An Example of a Physical Law

2.
The Relation of Mathematics and Physics

3.
The Great Conservation Principles

4.
Symmetry in Physical Law

5.
The Distinction of Past and Future

6.
Probability and Uncertainty - the Quantum Mechanical View of the Nature

7.
Seeking New Laws

The display for the first video contains a timeline divided into chapters with titles so that you can jump to a relevant section, e.g. ‘Weighing the earth’.  Each chapter also has many extras, which might a link to a scientist’s biography, or an animation on circular motion, etc.  His text also appear below the video and the whole text can also be displayed.  Some of the illustrations are in ‘inches’, etc.

The website says that other lectures will have their additional material of extras and commentary later in 2010, but as of October 2010, they are not yet available.  The first lecture also has a relatively amusing introduction by the University Provost.  Feynman seems a touch nervous at the beginning of the first lecture.

D72.
Entries in the AIP Physics Video Clip Contest

Two entries were received in the 2009 Video Clip Contest, both from Barry Homewood from Braemar College.  They are titled “The Invariant Spacetime Interval” and “Demonstrating the Light Clock”. ‘mov’ versions of the videos can be accessed at www.vicphysics.org/Videocontest.html .

Entries close on the last day of Term 3.

A double sided flyer promoting both the Photo contest for students and the Video contest for both students and teachers was mailed to schools last week.  Copies are available at the respective events on the website.

D73.
Shining a light on the usefulness of physics

“Optics and photonics: Physics enhancing our lives” is a 20 page booklet, prepared by the Institute of Physics (IOP) in the UK.  The document includes six chapters, each of which explores how fundamental research in physics is delivering practical technologies for everything from optical communications to medical scanning to semiconductor fabrication.
The chapter called “Photonic waterfalls”, for example, explains why the “quantum cascade laser has a bright commercial future”. “The perfect image” chapter outlines how adaptive optics developed by astronomers are being used in a wide range of applications including security scanning and microscopy.

Other topics covered in the report include the use of plasmonics to beat the diffraction limit and how electromagnetically induced transparency could revolutionise optical communications.

It can be downloaded at http://www.iop.org/activity/policy/Publications/file_36784.pdf  The file is 4.8MB.

Other documents produced by the IOP are:

“Physics for an advanced world: A look at the vital contribution that physics research has made to a number of major technological developments”. The 44 page booklet has articles on the following: Cancer diagnosis and treatment, DNA and physics, The Global Positioning System, Holography, Lasers, Liquid-crystal displays, Magnetic resonance imaging, Optical fibres, The ozone layer, The World Wide Web.  Each article starts with an explanation of the technology, followed by a sections on the science, applications, current developments and impacts, it also includes a discovery timeline and weblinks.
http://www.iop.org/activity/policy/Publications/file_36788.pdf  .  The file is 4.1MB.
D74. Window to the Universe: The Square Kilometre Array. A Teaching Resource
‘Windows to the Universe’ is a new teaching resource designed for students in Years 9-10 across Australia. Comprising 21 lessons arranged in three sections, it first introduces students to waves, then tackles the key concepts and components in the Universe and lastly covers astronomical techniques and technology. 
The resource uses a wide range of activities and styles to engage students.  Lesson topics can be used and adapted individually but also form an integrated unit that engages and challenges students by exposing them to an exciting area of science in Australia.
This teacher resource was developed as part of the Questacon-Scitech SKA Education project; funded by the Department of Industry, Innovation, Science and Research with support from an experienced team of science teachers from the Science Teachers' Association of NSW and coordinated by an experienced astronomy educator/teacher from CSIRO Australia Telescope National Facility.
To register to receive a free printed copy of this resource please go to:

http://www.scitech.org.au/index.php?option=com_facileforms&Itemid=343
D75.
DVD: Engineering Connections

This is the DVD of the TV program by Richard Hammond (Top Gear) in his quest to find the ‘Engineering Connections’ behind the world's most advanced structures: the Airbus, the largest Airliner ever to exist; the Taipei Tower; one of the tallest buildings on Earth; the Troll A Platform and the strongest telescope ever made, the WM Keck Observatory.  The DVD sells for $29.95 from the ABC Shop and the SBS Shop.  Excerpts can be seen at http://natgeotv.com.au/Programmes/engineering-connections .  The DVD contains about 200 mins of video.
D76.
Bite-size videos about science

Web life: Planet SciCast  http://physicsworld.com/cws/article/print/39963
This is the text from the above link.

So what is the site about? 
Planet SciCast is an online repository for short films about science — a bit like a science-specific, moderated version of YouTube.  As of July 2009, the site hosts over 150 films on topics ranging from CERN’s Large Hadron Collider to fun things to do with treacle.  New content appears on the site every few weeks, and some films include links to information about related experiments, demos and activities.  The site also runs an annual competition aimed at getting more people involved in making science films, with prizes in categories like “best original score” and “best presenter”. 

Can you describe a typical film? 
The majority of the bite-sized movies — the maximum length is two and a half minutes — come from children and young students.  Accordingly, most feature experiments that are easy to do in a classroom with common lab equipment or a few inexpensive household items.  Some, like a demonstration of alkali-metal reactivity, are old stand-bys of chemistry and physics lessons.  Others show an amazing degree of creativity in both their choice of topic and their presentation: a film about lasers, for example, opens with its teenage cast re-enacting a scene from the James Bond film ‘Goldfinger’ before moving on to explanatory diagrams and animations. 
Does this mean it is just for children? 
Not at all.  The site encourages contributions from parents, teachers, science communicators and researchers.  Indeed, anyone with a video camera and an interest in science education is welcome to send in material, although the prize competition is only open to amateur film-makers from the UK and Ireland.  Despite this limitation, competition for the 2009 best film prize in the “adults” category was fierce.  The winning entry came from Andrew Hanson, a senior research scientist at the UK’s National Physical Laboratory, whose animated romp through relativity beat a tutorial on levitation, a 1950s-themed explanation of baking powder, and a film on oil and water called, er, The Immiscible Love Story. 
Can you give me some highlights? 
One thing that the site proves is that sometimes even extremely simple ideas can make great films.  A perfect example of this is The Bernoulli Waltz, which pairs table-tennis balls suspended on a column of air with Johann Strauss’ “Blue Danube” waltz in a wordless tribute to the opening sequence of the film 2001: A Space Odyssey.  Other films rely on clever word play — particularly The Geiger Müller Groove (showcasing a catchy rap about alpha, beta and gamma radiation), which won “best physics film” in 2009.  Be sure to check out The Formation of Crude Oil, which illustrates the required elements — dead sea creatures, lack of oxygen, pressure and heat — in a way that is simultaneously informative, amusing and rather disturbing to lovers of stuffed toys. 

D77.
Slow Motion Animation, ‘Slowmation’, for Lower Secondary and Upper Primary
“Slowmation” (abbreviated from ‘Slow Motion Animation’) is a new yet simplified form of stop-motion animation that can engage students in using the technology to create their own animations of science concepts.  These learner-generated digital animations can be enhanced with narration, labels and real-life photos.  The website, http://www.slowmation.com.au/ , has details on how to use ‘Slowmation’ in your classroom as well as examples of animations from upper primary science that have already created.  This is an initiative of the Faculty of Education at the University of Wollongong.

D78.
NOVA: Science in the News Site: Rocking on with hot rocks: geothermal energy

The NOVA: Science in the News Site, http://www.science.org.au/nova/ , contains resources on numerous developments in Science.  Each topic is has a key explanatory text with links to a glossary, activities, further reading and useful websites.  The information is usually pitched at Year 9, 10 level.  There are over 40 topics in the Physical science section from car safety to optical fibres, to the synchrotron.
D79.
NOVA: Science in the News Site: Excuse me! The problem with methane gas
‘When you ask people about greenhouse gases, chances are they’ll focus on carbon dioxide.  But there’s another more potent gas contributing to global warming.  Meet methane, the forgotten greenhouse gas’. The Australian Academy of Science’s website, http://www.science.org.au/nova/ , has the latest information.

D80.
Alice & Bob in Wonderland (from the Perimeter Institute)

Sixty-second chalk cartoons pose some really big science questions that help spark discussion, imagination and inquiry.  Questions include: Why doesn’t the moon fall down?, Is that star really there?, Can we travel through time?,  How does a flashlight work?, Where does energy come from?, How can atoms exist?, Why is it dark at night?, What keeps us stuck to the earth?, What can’t we walk through walls?

http://www.perimeterinstitute.ca/en/Outreach/Alice_and_Bob_in_Wonderland/Alice_and_Bob_in_Wonderland/ 
D81.
Quantum to Cosmos Festival Video on Demand (from the Perimeter Institute)

Full length talks and panel discussions from the recent Festival at the Perimeter Institute in Toronto.

http://www.q2cfestival.com/schedule 
31 Videos are available including:

Quantum to Cosmos : 9 physicists discuss what lies ahead in physics, from the Quantum to the Cosmos.

Quantifying Goethe : Performers: Penderecki String Quartet, Roman Borys, cello, Dancetheatre David Earl Quantifying Goethe presents an evening of music examining the influence of Wolfgang von Goethe on literature, music, and science. The program features the world premiere of award-winning composer Kotoka Suzuki s Quantum Quartet for the Penderecki String Quartet, plus interactive video, dancers, and a quantum computer.

Everyday Uses for Quantum Processors: Quantum computers hold the promise to revolutionize the way we secure information, compute and understand the quantum world. Although general-purpose quantum computers appear to be a long way off, we do have good test-beds of small quantum processors. One of the most versatile quantum test-beds is nuclear magnetic resonance (NMR): a version of which is familiar to many in the guise of the medical imaging modality, MRI. In fact NMR has broad importance to society: it is used in drug discovery, in oil exploration and to monitor the processing of cheese and chocolate. We will introduce NMR, show how it helps us understand quantum computing and we will look at how concepts based on quantum computing can improve NMR applications.
9 Billion People + 1 Planet = ? This discussion explores the promise and perils of the next 50 years. Can humanity, heading toward a population of approximately 9 billion, advance economically without overheating the planet? Can food and water supplies be sustained without erasing what's left of wild nature?

The Physics of Innovation: Where does technology come from? Physics! Exploring basic mysteries such as "What is light?", "How can atoms exist?", and "What is space and time?" led to computers, wireless communication, mp3 players, lasers, medical imaging - indeed, virtually every "high tech" device on the planet. Join us in a celebration of the immense power of theoretical physics to transform our world for the betterment of humanity, and learn how current theoretical explorations may hold potential for even more fantastic innovations in the future.

Quantum Physics in Sixty Minutes:  Along with neuroscience and rocket science, it has a reputation of being abstract, inpenetrable and horrendously complicated. Even Einstein himself struggled to get his head around it. But, there’s hope! Using references from movies, books and art, this presentation will guide you through the quantum world and give an overview of science’s best theory of the subatomic world to date. Prepare yourself for a mind-bending journey.

The Origin of the Universe and the Arrow of Time One of the most obvious facts about the universe is that the past is different from the future. We can turn an egg into an omelet, but can't turn an omelet into an egg. Physicists have codified this difference into the Second Law of Thermodynamics: the entropy of a closed system always increases with time. But why? The ultimate explanation is to be found in cosmology: special conditions in the early universe are responsible for the arrow of time. This talk will be about the nature of time, the origin of entropy, and how what happened before the Big Bang may be responsible for the arrow of time we observe today.
D82.
‘Clim’ City A simulation game on climate change

‘Clim’ City is like ‘Sim City’ is which players are in charge of a virtual city.  They decide how it develops.  The winner must reduce greenhouse emissions by 75%, etc, within 50 years.

The game is a French initiative and the English version game and guide (800 kB) are now available, but the background and context material for the game is still in French.  If your school offers French, this is an opportunity for joint lessons.

The website http://physicsworld.com/cws/article/indepth/40546 explains how the game works, who is behind the site, what it is like to play, tips, who it is aimed at and how realistic it is.
The game itself is at http://climcity.cap-sciences.net/ 

D83.
Shining a light on the usefulness of physics

“Optics and photonics: Physics enhancing our lives” is a 20 page booklet, prepared by the Institute of Physics (IOP) in the UK.  The document includes six chapters, each of which explores how fundamental research in physics is delivering practical technologies for everything from optical communications to medical scanning to semiconductor fabrication.
The chapter called “Photonic waterfalls”, for example, explains why the “quantum cascade laser has a bright commercial future”. “The perfect image” chapter outlines how adaptive optics developed by astronomers are being used in a wide range of applications including security scanning and microscopy.

Other topics covered in the report include the use of plasmonics to beat the diffraction limit and how electromagnetically induced transparency could revolutionise optical communications.

It can be downloaded at http://www.iop.org/activity/policy/Publications/file_36784.pdf  The file is 4.8MB.

Other documents produced by the IOP are:

“Physics for an advanced world: A look at the vital contribution that physics research has made to a number of major technological developments”. The 44 page booklet has articles on the following: Cancer diagnosis and treatment, DNA and physics, The Global Positioning System, Holography, Lasers, Liquid-crystal displays, Magnetic resonance imaging, Optical fibres, The ozone layer, The World Wide Web.  Each article starts with an explanation of the technology, followed by a sections on the science, applications, current developments and impacts, it also includes a discovery timeline and weblinks.
http://www.iop.org/activity/policy/Publications/file_36788.pdf  .  The file is 4.1MB.
D84.
Latest Nova: Rebuilding humans using bionics. Nova: Science in the News 

Bionic bodies have been depicted in science fiction for decades. Now, researchers are making bionics the new frontier of medical science, by creating hi-tech devices to help people walk, see and hear again.

The Australian Academy of Science’s new Nova: Science in the news topic, ‘Rebuilding humans using bionics’, has the latest information.  Scientists are striving to develop better controlled, lighter, smaller, more life-like and affordable bionic options. Some of the body parts being developed include bionic limbs that move via electrical signals from the body’s muscles, bionic eyes, brain implants and bionic spines.

http://www.science.org.au:80/nova/120/120key.html 

D85.
‘Geothermal Energy from Uranium Deposits’ and other physics podcasts from University of Melbourne

Geothermal Energy from Uranium Deposits’ is a 33 min podcast.  It seems well suited to Year 11 students. You can download the file, listen on line, or read the transcript at http://upclose.unimelb.edu.au/episode/203 
Other Physics related podcasts include:

· Nuclear Power: Cure or Curse (Prof Sevior, 19 min). http://upclose.unimelb.edu.au/episode/35 
· 400 years of Telescopes (Prof Rachel Webster, 29 min) http://upclose.unimelb.edu.au/episode/199 

· A Quantum Leap in Computing (Prof David Jamieson, 23 min) http://upclose.unimelb.edu.au/episode/7
· Moving and seeing again: The promise of neural interface technologies (Bionic Eye, 28 min) http://upclose.unimelb.edu.au/episode/251 

· 21st century Cosmology (Prof Rachel Webster, 22 min) http://upclose.unimelb.edu.au/episode/147 

· Calming nanotechnology fears (Dr Amanda Barnard, 20 mins) http://upclose.unimelb.edu.au/episode/170
· The leap from frogs to plastic solar cells (Prof Andrew Holmes, 20mins) http://upclose.unimelb.edu.au/episode/16
D86. 
Laser Technology: Video interviews on how lasers are shaping different areas of science and technology

Five video interviews with leading physicists on i) the next 50 years, ii) Medical lasers, iii) Laser manufacturing, iv) Optical communications and v) Space based lasers.  Each is about 5 minutes

 http://physicsworld.com/cws/m/1723/92939/channel/multimedia
D87.
Movies of the motion of Australian animals

The Department of Organismic and Evolutionary Biology (That is not a typo!) at Harvard University has a webpage of slow motion video of animal motion that could be used for analysis.  The addess is http://www.oeb.harvard.edu/cfs/media.html .  The website includes:

· Slow motion video of a cockatiel flying in a wind tunnel.  The cockatiel was flying at approximately 12 meters per second and was filmed at 500 frames per second with a high speed digital video camera.  The video is slowed down to 6% of actual speed so you can watch the cockatiel's wingbeats in extreme slow motion.
· An emu chick running on a treadmill.  Like the cockatiel video, this was taken using a high-speed digital video camera and then slowed down for analysis.  The white markers attached to the emu's left limb at the joints facilitate kinematic analysis.

· A Tamar wallaby hopping on a treadmill.  This sequence was captured at 250 frames per second and is played back at a reduced rate to allow slow motion viewing and analysis. The white markers are also attached to the wallaby's left limb.

D88.
‘Physics for an Advanced World’: A resource to promote physics

‘Physics for an Advanced World’ is a 44 page colour booklet, prepared by the Institute of Physics in the UK.  It looks at the vital contribution physics research has made to a number of major technological developments.

It has 10 case studies: Cancer diagnosis and treatment, DNA, GPS, Holography, Lasers, Liquid Crystal Displays, MRI, Optical fibres, Ozone layer and the World Wide Web.  Each case study has sections on: the science, applications, a timeline, current developments, impacts, key facts and figures, and links.

It can be downloaded from http://www.iop.org/activity/policy/Publications/file_36788.pdf .  It is a 4.4 MB file.
D89.
Women in Astronomy

http://www.astrosociety.org/education/resources/womenast_bib.html
The website, by the Astronomical Society of the Pacific, is described as follows: “This guide is not meant to be a comprehensive or scholarly introduction to the complex topic of the role of women in astronomy, but simply a resource for those educators and students who wish to explore the challenges and triumphs of women of the past and present.  It's also an opportunity to get to know some of the key women who have overcome prejudice and exclusion to make significant contributions to our field”.
33 women astronomers are listed, each with a text and website resources list, as well as general resources on women in astronomy.

D90.
Paper planes

This website, http://paperplane.org/about.html is put together by the holder of the world record for the longest time in the air.  The website includes sections on plans, paper aerodynamics and educational material.  Another future nugget!
D91.
Some More Fermi Questions

“In a Fermi question, the goal is to get an answer to an order of magnitude (typically a power of ten) by making reasonable assumptions about the situation, not necessarily relying upon definite knowledge for an "exact" answer. 

A Fermi question is posed with limited information given. 

· How many water balloons would it take to fill the school gymnasium? 

· How many piano tuners are there in Melbourne? 

· What is the mass in kilograms of all the students in your school? 

A Fermi question requires that students ask many more questions. 

· How big is a water balloon? 

· What are the approximate dimensions of the gym? 

· What measurement must be estimated using the dimensions of the gym? 

A Fermi question demands communication. 

A Fermi question utilises estimation. 

A Fermi question emphasises process rather than "the" answer.”

Some useful websites with sample questions, solutions and strategies are :

http://mathforum.org/workshops/sum96/interdisc/sheila1.html 

http://www.physics.uwo.ca/science_olympics/events/puzzles/fermi_questions.html , http://www.ralentz.com/old/misc/fermis.html , http://intranet.dalton.org/departments/Science/Physics/pages/fermiq.htm , http://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/mathscontinuum/fermiquestionsprimary.pdf 
The site, http://www.physics.umd.edu/perg/fermi/fermi.htm , has a set of Fermi problems from the University of Maryland listed under the following categories: General (31 problems), Mechanics (13) Waves (3), Heat (4) Electricity and magnetism (9), Modern physics (2).

D92.
Physics Crosswords

Some teachers see little merit in using crosswords, while others find them a useful revision tool.  The site, http://www.stmary.ws/highschool/physics/home/crossword_puzzles/default.htm has a set of over 20 crossword puzzles, mainly in Year 11 Mechanics and Electricity. They were developed by a school in New York (USA).  The grid and clues can be displayed for printing or the puzzles can be done on the screen (check ‘help’ for how to do this).  The puzzles were created with ‘EclipseCrossword’, Windows crossword maker.

D93.
Youtube videos on Ionising Radiation

The Swedish company, KSU, has produced a set of seven short (1 - 2 min) videos that are available on Youtube.  The narration is in a bland, in a ‘Schwarzenegger -like voice’ and the animation is basic.  Also, unfortunately the movement of alpha and beta particles is represented as a wave.  It still may be a useful revision resource for students.

The titles are:
1. What is ionising radiation?

2. Our radiation environment

3. How is ionising radiation measured?

4. Harmful effects of radiation

5. Quantities and units: 

6. Decay.

7. Radiation protection

This is the address of the first one.  Links to the others will be on the right of screen. http://www.youtube.com/watch?v=K_zc1WKT0CA&feature=PlayList&p=2F32241381ECC3E7&index=0 
D94.
Physics Lyrics to Popular Songs - Check the website

http://www.haverford.edu/physics-astro/songs/
This website is a compendium of websites featuring physics songs including some original material by Tom Lehrer.  There is a search tool that allows you to specify a physics topic, the student level, equations Y or N?, etc.  There are hundreds of songs, definitely worth a look.  For example, the first two verses of “I Walk the Incline” by Ian Hartman.

1.
I keep a close watch on my x and y.
My axes are important all the time.
Without friction I surely would decline.
I walk the line on the incline.
2.
It’s not easy to stay on this slope -- 
Sometimes I need the assistance of a rope.
But knowing my formulas gives me hope.
I walk the line on the incline.
D95.
Historical articles from ‘Nature’

Since 1869, Nature has published some of the world's most important physics and astrophysics research, including the discovery of the neutron, the first laser, the discovery of superfluidity, the explanation of quasars, the invention of holography, and much more...
These papers are well worth revisiting, as much for their elegance and brevity as for their seminal content. 
http://www.nature.com/physics/looking-back/index.html 
Some papers include:
1896: Discovery of ‘Kathode rays’ by Jean-Baptiste Perrin

1896: Discovery of X-rays by Wilhelm Rontgen

1910: The physics of golf by J J Thomson

1913: Isotopes and protons by Frederick Soddy

1921: A brief outline of the development of the theory of relativity by Albert Einstein

1923: Waves of matter by Louis de Broglie

1932: Discovery of the neutron by James Chadwick

1939: Nuclear fission discovered by Lise Meitner and Otto Frisch 
D96.
Galaxiki: A fictional galaxy that anyone can edit

http://www.galaxiki.org/ is a wiki based galaxy in which you can edit stars, planets and moons, invent alien life forms and create a new online world.  Galaxiki is an award winning wiki based science fiction galaxy created, maintained and owned by its community.  Membership is free, you can start naming and editing stars, planets and moons, or get your own personal solar system.

As a visitor you can explore the galaxy or read science fiction and fantasy stories written by the community. As a site member you may name and edit solar systems and write your own science fiction or fantasy stories, post news and stories (anything related to science, space, science fiction and fantasy is allowed.

D97.
Bionic Eye

Artificial sight is being actively researched around the world.  It is a medical application of physics combining electronics, image formation and colour.  The following websites have material that should interest students and teachers:

http://www.bionicear.org/research/Bionic_eye.html  The bionic eye project by the Bionic Ear Institute in Melbourne.

http://www.bioniceye.org.au/index.html  The Bionic Eye Foundation based in Sydney

http://artificialretina.energy.gov/  The Artificial Retina Project based in the USA.

http://www.imidevices.com/en/imi-home.html  Intelligent Medical Implants in Germany

http://www.retina-implant.de/en/about/default.aspx  Retina Implants also in Germany.

D98.
Nuclear Information Project

http://www.fas.org/programs/ssp/nukes/index.html 
The Federation of American Scientists (see below) provides information for the public on several scientific issues of political significance.  Their Nuclear Information Project, 'covers nuclear weapons and arms control and the nuclear fuel cycle'.  

The information is available in three sections: Nuclear Weapons, Nuclear Fuel Cycle and Nuclear Calculators, each with three topics, e.g. 'Status of World Nuclear Forces', 'Uranium Enrichment Methods' and 'Weapons Fallout Calculator'.  In the last example, you choose a city, e.g. Sydney, select a wind speed and direction, and yield from 1 kt to 50 Mt.  The graphic shows contours of radiation doses of 300, 25, and 1 REM at 96 hours after detonation.
About FAS

The Federation of American Scientists, an independent, nonpartisan think tank and membership organisation, is dedicated to providing rigorous, objective, evidence-based analysis and practical policy recommendations on national and international security issues connected to applied science and technology.  Moreover, FAS is committed to educating policymakers, the public, the news media, and the next generation of scientists, engineers, and global leaders about the urgent need for creating a more secure and better science-educated world.

Founded in 1945 by many of the scientists who built the first atomic bombs, FAS is devoted to the belief that scientists, engineers, and other technically trained people have the ethical obligation to ensure that the technological fruits of their intellect and labour are applied to the benefit of humankind.  The founding mission was to prevent nuclear war. While nuclear security remains a major objective of FAS today, the organisation has expanded its critical work at the intersection of applied science and security to include the issues of bio-security, building technologies, conventional arms sales monitoring, energy security, government secrecy, international science partnerships, learning technologies, and terrorism analysis.  Their Learning Technologies section is of interest, and the game based learning tool 'Discover Babylon' should be passed on to history teachers.

D99
Internet Resources for Physics and Astronomy Education: www.compadre.org

The ComPADRE Digital Library, http://www.compadre.org/,  is a network of free online resource collections supporting students, and secondary and tertiary teachers in Physics and Astronomy Education.  Each of the collections contain materials designed for a specific community, e.g. students,. teachers, teacher educators and lecturers.  The collections include:

· Physics Front: Resources for teaching physics from K to 12.  Material can searched by Year level, topic and type of activity: lesson plan, learning activities, pracs and assessment.

· Physics to Go: An online biweekly mini-magazine for students of physics stories and images drawn from more than 800 websites.  Each issue has a particular theme, e.g. 'Martial arts' or 'Colours of stress' with related stories under each of the headings: 'Physics in your World', 'From Physics Research', 'Physics at Home' and 'Worth a Look'.  Under each heading there is an introductory paragraph with a link to related material.  There are currently over 100 issues available.  These could be used as a homework task or a focused enrichment activity.  There is no teacher support material for the issues.
· PSRC: The Physical Science Resource Center. The premier US resource for physics teachers of students from primary to undergraduate years.
· The Physics Classroom: This website for students contains tutorials, animations and movies, Shockwave files and collections of multiple choice questions designed to challenge misconceptions.  However students need to enter a nominal password to access the questions.  Teachers can also use it as an assessment tool.  There is also a Review Session for numerous physics topics, with test questions in a range of formats from multiple choice to problem solving and short written response questions.
D100.
Girls in Science internet resource: 'Under the Microscope'

'Under the Microscope' is the online component, http://www.underthemicroscope.com/index.php, of the US initiative, Women Writing Science project at The Feminist Press.  Under the Microscope collects stories from women involved with science, technology, engineering, and maths with the goal of publishing a survival guide for young women in science.  'Under the Microscope' also publishes news, tips, interviews and profiles.  'Under the Microscope' is funded by the National Science Foundation and was developed by IBM.
D101.
One of the greatest public lectures in the history of science.

"It has to be one of the greatest public lectures in the history of science.  Indeed, the presidential address by Arthur Stanley Eddington to the 1920 meeting of the British Association in Cardiff is still worth reading for the simplicity and clarity of the arguments alone (See below).  But it is his extraordinary vision that stands out nearly a century later.  Until Eddington's lecture, it was widely accepted that the Sun was powered by gravitational contraction, converting gravitational potential energy into radiation.  Some 60 years earlier, Lord Kelvin had argued that this mechanism means that the Sun can be no more than 20–30 million years old.  But using simple arguments based on a wide range of observations, Eddington showed that the Sun must be much older than Kelvin's estimate and that stars must draw on some other source of energy".  He goes on to propose the formation of helium from hydrogen as the source of energy. 

Quote from http://physicsworld.com/cws/m/1871/92939/article/indepth/43875
The lecture can be found at the following websites:

http://cosmos.colorado.edu/stem/courses/common/documents/eddington.html  The lecture has been annotated by Richard McCray of Colorado University for his students.

http://articles.adsabs.harvard.edu/cgi-bin/nph-iarticle_query?1920Obs....43..341E&data_type=PDF_HIGH&type=PRINTER&filetype=.pdf  This is a pdf file of a photocopy of the pages of 'The Observatory', a journal in which the lecture was published in 1920.

D102.
Richard Feynman:  BBC Interviews online 

Program: Richard Feynman: Fun to Imagine  Using physics to explain how the world works
In 1983 Richard Feynman recorded a series of 6 interviews.  The series focuses on the joy of imagining.  The interviews are very accessible and quite inspirational.

Richard Feynman (1918-88) was one of the most remarkable and gifted theoretical physicists of any generation.  He was also known as the 'Great Explainer' because of his passion for helping non-scientists to imagine something of the beauty and order of the universe as he saw it.  In this series, Feynman looks at the mysterious forces that make ordinary things happen and, in doing so, answers questions about why rubber bands are stretchy, why tennis balls can't bounce for ever and what you're really seeing when you look in the mirror. 

The titles of the videos, each about 12 minutes long, are:

1. 
Jigging Atoms: I get a kick out of thinking about these things

2.
Stretching, Pulling and Pushing: Why rubber bands stretch and why magnets are magnetic.

3.
How to enjoy a trip to the dentist: The mystery of magnetic and electrical forces.

4.
How mirrors turn you inside out: Richard Feynman discusses the 'psychology' of mirrors.

5.
Big Numbers: Richard Feynman talks about the role of imagination in astronomy.

6.
Ways of Thinking: Feynman ponders the process of thinking.

The video can be seen at http://www.bbc.co.uk/archive/feynman/ 
Other Feynman resources on the internet include seven lectures at Cornell University in 1964.  These were also recorded by the BBC, but subsequently purchased by Bill Gates and made freely available at http://research.microsoft.com/apps/tools/tuva/index.html#  .  Details about the lectures and support material can be found in entry D71 of the file of past news items from these newsletters, which can be downloaded from http://www.vicphysics.org/AIPnews.html 
D103.
Honeywell Nobel Interactive Video: Physics Lectures on the Internet

The Honeywell company organises a series of public lectures around the world by Nobel Laureates and makes the videos available on the internet, http://www.honeywellscience.com/lecture-series.  The physics related ones are:

· Electricity in Biology by Rodney McKinnon (Chem 2003):  He starts with a history of static electricity then moves on to electricity in nerves.  He traces how scientists progressed from understanding electricity in physics to understanding this “animal electricity”, and in the process he reveals the strange and unexpected manner in which scientific ideas evolve.  Select the Year: 2007

· The Science and Politics of Climate Change by Mario Molina (Chem 1995)  He discusses climate change, and explores how global emissions of carbon dioxide and other man-made greenhouse gases can be significantly reduced through an international agreement —and at a lower cost than that amounting from damages caused by climate change.  Select the Year: 2008.

· The History and Fate of the Universe by George Smoot (Physics 2006) He discusses the Universe's transition from its dark beginnings to its modern galaxies.  He then summarises the results recorded by the Cosmic Background Explorer (COBE) Satellite, which detected the echoes of the Big Bang, and questions why there are 100 billion galaxies. Select the Year 2008.

· Quantum Physics: from Basic Concepts to Applications by Claude Cohen-Tannoudji (Physics 1997)  He describes quantum mechanics as an essential means of understanding the microscopic world.  He charts the amazing advances made in the last four decades which have enabled us to control and manipulate quantum systems.  Select the Year 2008. Note: His English is not that clear.

· Light and Matter by Claude Cohen-Tannoudji (Physics 1997)  He discusses new mechanisms for generating light, and the discovery of new light sources with remarkable properties.  He reviews important applications that have emerged from these discoveries, including atomic clocks, matter waves and atom laser.  Select the Year 2009.  Note: His English is not that clear.

· The Future of Physics by David Gross (Physics 2004)  He discusses 25 questions that define the frontiers of physics and that might guide physics over the next 25 years. These questions address physics in the broadest sense from cosmology, to elementary particle physics, to the physics of quantum matter, to biophysics and the understanding of the mind. Select the Year 2009

Each of the videos is divided into chapters of several minutes with a short statement on what each chapter is about.

D104.
Scale of the Universe Animation: A 'must show' to students
This animation, http://primaxstudio.com/stuff/scale_of_universe.swf , by Primax Studio uses a slide control to zoom in and out from a distance of a Planck length (10-35 m) out to the size of whole universe (1027 m).  Along the way there are diagrams of the numerous objects to give you a sense of the scale, e.g. quarks, carbon atom, DNA strand, ant, bus, Venus, Kuiper belt, Crab Nebula, our galactic supercluster, observable universe.  There is much to engage the user, and it uses metres!.  The animation is not another 'Power of Ten', rather, it shows the relative size of objects, so a human and a car appear together as do the Milky Way and the Andromeda galaxy.
D105.
More Physics on YouTube

a)
Hubble Rap
http://physicsworld.com/blog/2011/01/hubble_rap.html
The “science rapper” Zach Powers has made a three minute video of his interpretation of how the great astronomer would rap about his discovery of the expanding universe.

b)
I am radioactive! or my technetium scintigraphy (9:53 min)

http://www.youtube.com/watch?v=Mj0HDN82Pfo&feature=player_embedded
A young woman monitors her radioactivity before, during and after a Technetium examination of her thyroid.  She has an autoimmune disease that attacks the thyroid.  She uses a Geiger counter reading in microsieverts per hour to measure the count.  She speaks briefly with the doctor in German, but mainly in very good English to the camera and in the narration.  She shows the gamma ray scan of her thyroid and also observes the count over the following hours.  She also tests the radioactivity of her urine, as well as the sediment from its distillation.  You can also check her flickr for more results.  She also answers the many questions from viewers of the video, including the difference between Tc-99m and Tc-99 and how the Tc targets a particular organ.

She has also made other videos using her geiger counter including i) a tour to a uranium mine to collect some samples and ii) a visit to a nuclear medicine operating room where she measures the radiation before and during the application of an Iridium 192 dose to control prostate cancer in a patient, she also measures the radiation either side of the viewing window.  These are on our website in the sections for the various Areas of Study in Units 1 & 2, i.e www.vicphysics.org/nuclear.html , www.vicphysics.org/medical.html and www.vicphysics.org/nuclearenergy.html .

She has made a number of science videos and has her own channel on Youtube, which can be accessed by clicking on her username.  Her interests are: computers, internet, medicine, natural sciences, nuclear physics and radioactivity.

c)
Institute of Physics (UK)

The IOP has its own Youtube Channel, http://www.youtube.com/user/InstituteofPhysics#p/p , but their focus is not wholly educational, some are just good videos, e.g. the gliding snake (worth a look), some are high tech, some career oriented, others for teachers and a few for students.

d)
Bill Nye the Science Guy
Bill Nye also has his own channel on Youtube.  The videos are short, engaging in an American sort of way and could be useful with Years 7 and 8 students.  The videos cover a diverse range of science topics.  http://www.youtube.com/user/TheRealBillNye
D106.
Resource on Graphene: An Institute of Physics publication

Graphene: A new form of carbon with scientific impact and technological promise

The booklet highlights the extraordinary properties of graphene and its potential applications, for which the University of Manchester's Andre Geim and Konstantin Novoselov were awarded the 2010 Nobel Prize for Physics.  The booklet illustrates the unique characteristics of graphene and how they may be exploited for use in a range of practical applications, in particular, for use in electronic devices.  The booklet has pages on 'what is graphene and how it was discovered', its unique electronic properties, possible uses as a strong and stretchy material, and in bio-devices, how it is made and how it is currently used.

A PDF (7MB) of the 8 page booklet can be downloaded from the Institute's website at http://www.iop.org/publications/iop/2011/page_48026.html
D107.
New Astronomy Resources: Pulsars from Parkes and Discover the SKA

a)
Online module on Pulsars from Parkes

In this module, students learn some basic information about pulsars and radio astronomy.  The aim of the module is to measure the distance to a pulsar using recent PULSE@Parkes observations.  http://pulseatparkes.atnf.csiro.au/distance/
b)
Discover the SKA

The Square Kilometre Array (SKA) will be one of the largest and most ambitious international science projects ever devised. It will help us answer fundamental questions about the evolution of the Universe.  The SKA itself will be over fifty times more sensitive than the world’s largest existing radio telescopes. It will be able to see back to the birth of the Universe and the emergence of the first stars and galaxies.  Australia and NZ are bidding to host the SKA.

The website, http://www.ska.edu.au/ , has details about the bid as well as educational materials including a teaching resources for Years 9 - 10, 'Window to the Universe' a 139 page pdf file accompanied by a 44 page pdf document 'Engaging the World' which provides examples of how the SKA and other science and technology are communicated in Australia and New Zealand.  The former can be ordered in hard copy.

The above items and the items 8d, 8e, 9c and 9d below were selected from the CSIRO Astronomy and Space Science (CASS) newsletter from Robert Hollow, Education Officer.  To receive the full newsletter and to get on his mailing list, contact Robert at robert.hollow@csiro.au .  Robert has been a regular presenter at the Physics Teachers Conference and will be here again this year.

D108.
Orders of Magnitude - Listings in Wikipedia

Wikipedia has fascinating pages with examples across the orders of magnitude from the smallest to the largest for several physical quantities. e.g. 

· Speed: 
10-9: 
1.3 x 10-9 m/s is the average rate of recession of the moon from the earth.

· Energy:
109 J: 
2.3 x 109 J is the approximate average amount of energy expended by a human heart muscle over an 80-year lifetime.

The lists would make a useful classroom poster.

Speed: http://en.wikipedia.org/wiki/Orders_of_magnitude_%28speed%29  Over 70 entries in the table from 10-11 m/s to c

Energy: http://en.wikipedia.org/wiki/Orders_of_magnitude_%28energy%29  Over 140 entries from 10-31 J to 1069 J.

Similar tables for length, area, volume, density, frequency, temperature, pressure, time, mass, charge, power, magnetic field, voltage, radiation, specific energy density and specific heat capacity as well as computing and currency can be found by selecting the quantity at  http://en.wikipedia.org/wiki/Category:Orders_of_magnitude
D109.
Web Resources for Astronomy & Particle Physics and Quantum Physics

The Science and Technologies Facilities Council in the UK maintains a website on many aspects of particle physics, including a section for teachers. The section that is useful to us is the resources section, http://www.particlephysics.ac.uk/teach/useful-links.html, which has a large set of leaflets, booklets and posters that can be download.  The topics covered include planetary science, space hardware, syncrotron, LHC and particle physics.

Other resources include: 

· A set of particle physics summary sheets: A3 and A4 sheets which provide a concise summary of important points about quarks and leptons, forces, particle accelerators, particle detectors, and particle physics and the big bang.
· A set of posters on the standard model of particle physics
Schrodinger's Quantum Kittens: A BBC Radio 4 program

A 30 min radio program:  http://www.bbc.co.uk/programmes/b00wr9qb
Robin Ince examines Schrodinger's Cat, the paradox at the heart of quantum physics, and discovers its influence on science and popular culture. Fifty years after the death of Nobel laureate Erwin Schrodinger, the quantum mysteries of his cat-in-a-box paradox still continue to drive physicists in research today. Can a living thing be both alive and dead at the same time?

Schrodinger's experiment was an almost playful creation, but one that stabbed at the heart of the 1930s physics establishment.  By the 1950s, US physicist Hugh Everett concluded that, indeed, both a dead cat and an alive cat can exist, but in separate universes.  His 'Many Worlds' theory inspired authors, from Philip K Dick to Philip Pullman.

Robin follows in the Austrian physicist's footsteps to Oxford University, where Schrodinger was once a fellow, and unearths some original archive at Magdalen College.  Physicist Sir Roger Penrose speaks about its impact on quantum theory to this day.  Why has Schrodinger's Cat gained such currency not just in science but popular culture?  Writer Alan Moore tells how it created a new wave of 1960s sci-fi literature.

So why has Schrodinger's Cat caught the imagination of non-scientists?  How is it misinterpreted and used to explain mankind's many unknowns?  What is its place at the cutting edge of quantum physics? Robin meets today's physicists and thinkers who still tangle with the idea.  And we find, no doubt, that Schrodinger's Cat (in all probability) is very much alive today.

Also available from Radio 4, is a series of 45 minute programs by Melvyn Bragg titled 'In Our Time'.

http://www.bbc.co.uk/programmes/b00jz5t3
The titles include: i) The Vacuum of Space, ii) The Measurement Problem in Physics, iii) The Physics of Reality and iv) Time.

D110.
Japanese Tsunami and FukuShima Reactor: Web Resources

Authoritative and detailed reports on the impact on the Tsunami on the Fukushima nuclear reactor are difficult to find in the daily papers.

These are some links that provide information of some depth that could be used with students.  

a)
Brave New Climate http://bravenewclimate.com/2011/03/13/fukushima-simple-explanation/ has a detailed and well written summary of the event.  There is also a length discussion thread.

b)
The Wikipedia site, http://en.wikipedia.org/wiki/Fukushima_I_Nuclear_Power_Plant , is both extremely detailed and is updated regularly.

c)
A blog run by a Professor of Physics, Prof Apetrov, at Wayne State University in the US.  http://apetrov.wordpress.com/2011/03/12/what-is-happening-at-japans-fukushima-daiichi-power-plant/
d)
Selection of news stories by Physics Today: http://blogs.physicstoday.org/newspicks/2011/03/concern-rises-over-fukushima-i.html
e)
The International Atomic Energy Agency (IAEA) runs a Nuclear Events website of  http://www-news.iaea.org/news/default.asp which reports nuclear incidents and accidents with a detailed description including dosages and a rating of 1 - 7.  Just as hurricanes are rated for severity, and earthquakes have their Richter scale, so the International Atomic Energy Agency (IAEA) communicates the safety significance of nuclear events with a consistent numerical protocol.

More than 60 countries have agreed to report nuclear events to the IAEA, most within 48 hours.  Here is what the designations mean: A scale 1 event is referred to as an anomaly; a rating of 2 is an incident (where, for example, the regulatory limit for a radiation worker has been exceeded); 3 is a serious incident; 4 corresponds to an accident with mainly local consequences; 5 an accident with wider consequences; 6 a serious accident; and 7, the highest rating, is for major accidents.  On this scale, the Chernobyl accident (1986) is a 7, while the Three Mile Island accident (1979) receives a 5 rating.  Fukushima is currently a 4.

FukuShima: An update  Here are a few more.
a)
BBC graphics The website , http://www.bbc.co.uk/news/world-asia-pacific-12726591 , features a graphic of 10 animated slides showing the sequence of events at Fukushima, each slide has a explanatory text.  Further down the page there are links to Q & A on Radiation health risks and 'New ways to look at radiation'

b)
A surprising article by George Monbiot in the Guardian.

http://www.guardian.co.uk/commentisfree/2011/mar/21/pro-nuclear-japan-fukushima?CMP=EMCGT_220311&
c)
A radiation dose chart:  http://xkcd.com/radiation/
Mapping Background Radiation on Google Maps and more on Fukushima

· Background Radiation Google Map: http://glo.li/gNmNgi .  A group of physics teachers in Scotland have set up a website for teachers to enter the background radiation reading in counts per minute, in their locality using the equipment in their schools.  It was quickly realised that the accuracy of such measurements will depend on the brand and size of the GM tube, the voltage at which it operates, etc.  So the website was modified to ask contributors to give details of the equipment used and how it was used.  However given that schools have comparable equipment, the exercise still has merit.  So if you wish to make a contribution from the Southern hemisphere, please taking a reading and add it to the website.  You will need a Google account to sign in, but it is easy to obtain.

· Interview with Alexander Yuvchenko, the chief mechanical engineer of Reactor 4 at the Chernobyl Nuclear Power Plant at the time of the accident.  Yuvchenko was in the Reactor 4 control room at the time of the accident.  The interview was originally published in New Scientist.   http://www.chernobylee.com/blog/2009/03/alexander-yuvchenko-interview.php
· How 'The Internet of Things' helps us understand radiation levels (see link below).  This is on the website of 'ReadWriteCloud'.  The article is mainly about data visualisation, but down the page there is a map of Japan showing the radiation levels in microsieverts per hour in various locations.  Click on 'Failed Robot' for more information and a more detailed graphic. http://www.readwriteweb.com/cloud/2011/04/ow-the-internet-of-things-help.php?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+readwriteweb+%28ReadWriteWeb%29
D111.
Video analysis software

Mike Pekin from Northcote High School gave a session at the conference on using Tracker software.  Tracker  is a free video analysis and modeling tool.  It is designed to be used in physics education and can be downloaded from:  http://www.cabrillo.edu/~dbrown/tracker/.  The website also has help files, sample experiments and videos and presentations from AAPT conferences.

Another example of video analysis software is Kinovea, http://www.kinovea.org/en/ , which is also free.  It is mostly used by sports coaches and athletes to study a performance, but useful in a school context.  You can output the annotated results as an mp4 video file, and the data to a text file for further work in Excel.
A google search on 'video analysis software' also reveals a number of commercial packages for sports coaches that have a range of demonstration videos and also offer a free trial offer.

D112.
Neuroscience: Implications for education and lifelong learning.  A Royal Society publication.

The Royal Society's Brain Waves project is investigating developments in neuroscience and their implications for society and public policy.  This 2nd report focuses on education.  The report authors, including neuroscientists, cognitive psychologists and education specialists, agree that if applied properly, the impacts of neuroscience could be highly beneficial in schools and beyond.  The report argues that our growing understanding of how we learn should play a much greater role in education policy and should also feature in teacher training.  The report also discusses the challenges and limitations of applying neuroscience in the classroom and in learning environments throughout life.

The report can be downloaded from http://royalsociety.org/brainwaves-education/ .  The report is available in three forms: Full Report (36 pages) , Full Report with appendices and a printer friendly version (14 pages)

D113.
Demonstration Videos for Physics Teachers

The National STEM Centre in the UK, that is (STEM: Science, Technology, Engineering and Mathematics) supports education in a variety of ways.  One is videos for teachers showing how to make the most out of specific demonstrations, currently there are 8 videos available at http://www.nationalstemcentre.org.uk/elibrary/collection/491/physics-demonstration-films .

However once you in the site, check for physics related material in other categories. 

D114.
Misconceptions: Resources

The preconceptions (that is, misconceptions or alternative conceptions) with which students enter a science classroom are not only difficult to identify, but also difficult to correct.  A webpage, www.vicphysics.org/misconceptions.html, has been set up on our website that brings together resources from around the world.  The resources, numbering over 20, not only include lists of misconceptions and their explanations, but also methods to identify them and strategies to overcome them.

The resources have been grouped in the following categories: i) General, that cover several areas of physics, ii) Forces and motion, iii) Electricity and magnetism and iv) Astronomy.

Some examples include:

a)
Veritasium Videos is a science video blog by Dr Derek Muller from the University of Sydney. The goal is to make scientific ideas clear, accessible, and interesting.  The videos, 24 in number, are short, 2 - 4 minutes, on a range of physics topics, but mainly on motion and are very engaging.  They are interview based and focus on people's misconceptions.  A highly recommended video is 'The Khan Academy of the effectiveness of science videos' which explains his methodology and pedagogy.

b)
Helping Students Learn Better: A10 page pdf document on 'Preconceptions and Misconceptions: A Guide to Enhancing Conceptual Understanding'. It is specifically on high school physics. It has a seven stage strategy for 'Successful Implementation of a Conceptual Approach' s well as several preconceptions or misconceptions for specific aspects for each of the following topics: motion, light, relativity, electromagnetism, modern physics and atomic physics.

c)
Force Concept Inventory: The Force Concept Inventory (FCI) is designed to assess student understanding of Forces.  It consists of 30 multiple choice questions on kinematics, Newton's First, Second, and Third Laws, and types of forces (such as gravitation, friction). Each question has distracters that reflect common misconceptions.  The FCI is a respected tool and professionally guarded.  It is only available by a password which must be obtained by email from a school email address.

d)
Deakin University Activities:  Deakin University has prepared a set of activities across the range of science for Years 5 - 10 and are designed to address students' misconceptions.

D115.
Girls and Physics

A webpage has been set up on our AIP website on Girls and Physics, www.vicphysics.org/girlsandphysics.html .  The content is organised in the following categories: i) Resources, ii) Research, iii) Reports, iv) Commentary, v) News stories and vi) Images and Videos.  There are over 30 links or documents.  The page can also be found from the home page by hovering over "issues".

Worthy of particular mention are the strategies, resources and reports from the Institute of Physics (IOP) in the UK.  If you know of any other useful material, please send it to the AIP at danok@bigpond.com 

D116.
Physics Success Stories: Free Posters

The American Institute of Physics has produced a set of posters to promote physics, initially to US members of Congress.  They highlight the link between basic and applied research and development, and their economic benefits to society.  There are six two page full colour posters that can be downloaded from http://www.aip.org/success/ .  The topics are:

· Physics Clears the Air - the Environment

· Physics Stimulates Industry - Lasers

· Astrophysics Launches Technology - Astrophysics

· Physics Shows the Way - Global Positioning System

· Physics Saves Lives - Medical Imaging

· Physics Creates an Industry - Computers

The posters are designed to be printed as A4.  The first or front page contains text and images, while the second or back page gives examples of applications and a timeline of the developments in the topic.  There is occasional acronymic reference to various US government initiatives (e.g. NASA, NSF, DOE, etc) that fund science initiatives as a reminder to the US politicians of what has been achieved with previous funding.

D117.
GeoGebra: A free software package

GeoGebra, http://www.geogebra.org/cms/ , is a 'free and multi-platform dynamic mathematics software for all levels of education that joins geometry, algebra, tables, graphing, statistics and calculus in one easy-to-use package. It has received several educational software awards in Europe and the USA.  Features include: i) Graphics, algebra and tables are connected and fully dynamic, ii) Easy-to-use interface, yet many powerful features , iii) Authoring tool to create interactive learning materials as web pages iv) Free and open source software'.

Some physics work includes: (dynamic ray diagrams http://www.geogebra.org/en/wiki/index.php/Optics , interactive exponential decay http://www.geogebra.org/en/wiki/index.php/Nuclear_Physics ), but a general search on physics revealed many more and probably better applications, although some are in another language.  However the multinational aspect of the resource has its advantages.

D118.
Astronomy Resources including "How I killed Pluto and why it had it coming"

The Astronomical Society of the Pacific website, http://www.astrosociety.org/education/podcast/index.html has over 30 podcasts available on accessible topics, like the one above.

Their online magazine 'The Universe in the Classroom' has an extensive article on the Drake Equation along with classroom activities: http://www.astrosociety.org/education/publications/tnl/77/77.html 

The website also has a 5 page article of interest titled 'An Astronomer looks at Astrology' http://www.astrosociety.org/astrology.pdf
Thanks to Gary Bass for passing on these resources.

D119.
Big History Project:  http://www.bighistoryproject.com/
Big History: An Introduction to Everything 

"Everything has a history: each person, plant, animal and object, our planet, and the entire universe.  Each history offers valuable insights.  Together, they reveal even more.  Big history weaves evidence and insights from many scientific and historical disciplines into a single, accessible origin story – one that explores who we are, how we got here, how we are connected to everything around us, and where we may be heading.  The Big History Project is dedicated to fostering a greater love and capacity for learning among high school students.  Started by Bill Gates and David Christian ...(the) goal is to get big history taught to as many students around the world as possible. "

This site offers a high-level timeline of universe’s entire history.  13.7 billion years is an enormous scale of time, so also included is a timeline that shows these events over the span of a single year 

The site describes the themes of the curriculum, Course units, the links to US and Australian curricula and resources with obvious strong links to science.

The organisers invite high schools in the US and Australia to apply for the 2012-13 pilot phase of the Big History Project.  This large pilot will include as many as 50 schools that commit to teaching Big History. Participating schools have the opportunity to pioneer the curriculum and will play key roles in evaluating and improving the course.   Application forms are available on the website.

They are seeking a diverse set of schools, strong veteran teachers, and supportive administrations.  Schools should have the ability to incorporate Big History into the history/social science sequence as a substitute for a required class or as a featured inter-disciplinary elective. 

D120.
Sound Resource: Hearing loss demonstrator http://www.phon.ucl.ac.uk/resource/hearloss/
"HearLoss" is an interactive Windows PC program for demonstrating to normally hearing people the effects of hearing loss.  With "HearLoss" you can replay speech, music and noise under a variety of loudness, filtering and masking conditions typical of hearing impairments. ... you can interactively change the settings and demonstrate their consequences.

The "HearLoss" program plays back pre-recorded audio samples of some speech, some music and some typical background noise, either singly or in combination.  As it replays, three sliders control a simulation of the effects of three common consequences of hearing loss: loss in amplitude sensitivity, reduction in frequency range, and loss in spectral detail.  Changes in the amplitude sensitivity slider changes the loudness of the sound, changes to the frequency range slider changes the upper frequency limit of the sound, while changes to the spectral detail slider changes the amount of fine structure present in the spectrum.

D121.
Perimeter Institute: Resources for Science and Physics Teaching

a)
Alice and Bob in Wonderland: Nine animated adventures for the Middle School on the following topics: i) Why doesn't the Moon fall down?, ii) Is that star really there?, iii) Can we travel through time?, iv) How does a flashlight work?, v) Where does energy come from?, vi) How can atoms exist?, vii) Why is it dark at night?, viii) What keeps us stuck to the earth?, ix) Why can't we walk through walls? https://www.perimeterinstitute.ca/en/Outreach/Alice_and_Bob_in_Wonderland/Alice_and_Bob_in_Wonderland/
b)
The Physics of Invention: Where does technology come from? Explore, Understand, Build.

"Virtually of the technology we enjoy today is powered by the four key scientific concepts of quantum mechanics, electromagnetism, special relativity and general relativity.  The power of ideas and the physics of innovation connects science, technology and society.  Enjoy an inspirational video of a live presentation by Dr Richard Epp."

https://www.perimeterinstitute.ca/en/Outreach/Physica_Phantastica/The_Physics_of_Innovation/
D122.
Up Close: Physics Podcasts from the University of Melbourne

On Friday 20th May a podcast interview with Prof Roger Rassool titled 'Radiation for the rest of us: Explaining the alpha, beta and gamma of radioactivity" will be uploaded to the site http://upclose.unimelb.edu.au .  A week later a podcast with Assoc Prof Timan Ruff on 'Waiter, there's cesium in my soup: Radioactive contamination and its health implications" will be uploaded.

The podcasts can be listened to online, downloaded or the transcript read.

Previous physics podcast interviews include:

· What seems to be the antimatter?: Where experimental particle physics meets cloud computing (Episode 131)

· Nuclear Power: Cure or Curse (Ep 3)

· 21st Century Cosmology (Ep 45) with Prof Rachel Webster

· 400 Years of Astronomical Telescopes (Ep 67) with Prof Rachel Webster

· A Quantum Leap in Computing (Ep 7) with Prof David Jamieson

· The secret life of shampoo: Bubbles and droplets through the eyes of engineers (Ep 115)

· Getting it on the grid: Integrating renewable energy into our power supplies (Ep 107)

· Geothermal Energy from Uranium Deposits (Ep 69)

D123.
CSIRO publication: Climate Change: Science and Solutions for Australia
CSIRO launched Climate Change: Science and Solutions for Australia to help inform business, government, and the community about the many issues that need to be addressed in response to climate change.  The publication draws on the latest peer-reviewed literature and can be found at: http://www.csiro.au/resources/Climate-Change-Book.html.

D124.
The Language of Measurement: A resource for investigations

"The Language of Measurement" is a publication by the Nuffield Foundation and the Association for Science Education (ASE) UK.  The booklet describes the terminology used in school science investigations.  It is designed to help teachers become confident about the special terminology associated with practical investigations, when it should be used, and what specific terms mean..  The aim of the booklet is to enable teachers, publishers, awarding bodies and others to achieve a common understanding of important terms that arise from practical work in secondary science, consistent with the terminology used by professional scientists. 

The booklet is in three parts:

· an introduction giving a rationale for the approach taken

· a glossary of key terms

· investigations illustrating the use of the terms in context

The investigations include examples from school biology, chemistry and physics.  'The Language of Measurement' is also applicable to evaluating aspects of scientific claims made in the public domain.

It is available ₤6.50 to members of the ASE and for ₤10 to non-members.  Individual ASE membership is ₤80.

Further details at http://old.ase.org.uk/htm/book_store/detail.php?SIID=298
D125.
VCE Physics Podcasts: A Teacher Initiative 

Justin Vincent from Warrnambool College, a regular presenter at the Physics Teachers Conference, has set up website, www.vcephysics.com of podcasts and other resources for physics students. 

The main focus is video / animated podcasts explaining concepts of VCE Physics. At the moment these are just for Units 3 & 4, (Units 1 & 2 wil be added next year). These podcasts are also available for free subscription through the iTunes store.  PDF notes are also be available for download.

Students are currently able to discuss aspects of the podcasts.  In the future, there will also be a forum available.

If you wish to contribute to Justin's website, please contact him at vincent.justin.t@edumail.vic.gov.au
If you have set up similar or complementary initiatives, please let the AIP Education Committee publicise your efforts.

D126.
BBC Radio Reith Lectures now on line

The BBC Reith Lectures are like the ABC's Boyer lectures. The Reith lectures have been going since 1948 and there have been a number of prominent physicists who have presented. They include:

· Robert Oppenheimer examines the impact of quantum and atomic theory on the way societies view themselves and others in six Reith lectures (1953).

· Bernard Lovell, Professor of Radio Astronomy at Manchester University, examines the history of and current inquiry into our solar system and the origin of the universe (1958)

· Martin Rees, President of the Royal Society, Master of Trinity College and Astronomer Royal, delivers four lectures exploring the challenges facing science in the 21st century (2010)

Others of general interest include: Bertrand Russell, Arnold Toynbee and Peter Medawar.

Transcripts and audio downloads are available. They can be found at : http://www.bbc.co.uk/radio4/features/the-reith-lectures/archive/
Another BBC Radio material that might be of interest is Melvyn Bragg's discussions on the history of ideas across a range of topics, http://www.bbc.co.uk/podcasts/series/iot/all . Physics related ones are: 

The Neutrino, The Age of the Universe, Random and Pseudorandom, Thomas Edison, Women and Enlightenment Science and Imaginary Numbers.  The programs run for 45 minutes

D127.
How many balloons would lift a house?

The answer to this question and many other engaging questions can be found in The Journal of Special Physics, which is a journal by undergraduate students in the Department of Physics and Astronomy at the University of Leicester.  The articles are about two pages in length and many are accessible to teachers and interested students.  Go to https://physics.le.ac.uk/journals/index.php/pst/index and select Archives.  There is also a search facility.

The above article was triggered by the animation film Up!. Other articles include:

· Determining the smallest migratory bird ... able to carry a coconut. Monty Python and the Holy Grail (Vol 9 No 1)
· Using a laser to heat a 'Cup a Noodles' Big Bang Theory (Vol 9 No 1)
· How radioactive is a banana? (Vol 9 No 1)
· Playing football (soccer) on Mars (Vol 9, No 1)
· Gravitational influence on the pole vault (Vol 9 No 1)
· Spider silk, can it support a man? Spiderman (Vol 9 No 1)
· Sunshades for the Earth (Vol 8 No 1)
D128.
New NOVA Feature: Piezoelectric Sensors and Self Monitoring Planes

Nova: Science in the News is an initiative of the Australian Academy of Science, http://www.science.org.au/nova/125/125key.html .  It has numerous features on topical science, each with extensive support material.  This text article looks at the use of piezoelectric sensors in non-destructive testing by the DSTO.  The support material includes: Activities with links to several websites of construction tasks, Links to further reading, Useful websites and a Glossary.  

The Nova topic list for the Physical Sciences has sections on Astronomy, Energy, Road safety, Materials, etc.

D129.
'A robot that flies like a bird' video - TED: Riveting Talks by Remarkable People

TED is a nonprofit devoted to 'Ideas Worth Spreading'.  It started out in 1984 as a conference bringing together people from three worlds: Technology, Entertainment, Design.

This link from TED, http://www.ted.com/talks/lang/eng/a_robot_that_flies_like_a_bird.html , is a video of a short talk about such a robot.  The highlight is footage of the robot with a wingspan of an albatross flying above the heads of the audience - a beautiful, graceful video to excite your students.

Closer searching of TED reveals many other short videos by inspirational speakers, the presentations are designed to be accessible to the general public.  There are 260 videos on Science.  A search for Physics gave 156 talks by people such as Richard Feynman, Murray Gell-Mann, Brian Cox, Freeman Dyson, George Smoot, Lee Smolin and Martin Rees.

A Word document containing details of interesting TED videos can be found at www.vicphysics.org/aipnews.html, then you can search the TED site.  This file will be updated as more titles are identified.

D130.
Innovative Physics CD: Update on transfer to the AIP website

In 2003 VCAA produced a CD of Physics resource material in partnership with the Department of Innovation, Industry and Regional Development (DIIRD).  The CD contained information for five Detailed Studies: Aerospace (now called 'Flight'), Astrophysics, Structures and Materials (now called 'Materials and their use in structures'), Medical Physics and Photonics.  The information included: 

· Class material: contexts related to innovative and emerging industries, practical activities and assessments, 

· Careers: personal profiles and career information and 

· Resources: numerous web-links.

The CD was distributed to schools, but with time such things are easily misplaced.  So, the contents are being added to the AIP website, www.vicphysics.org.au.  This is being done by Karlie McGrath and Dan O'Keeffe.  

The attack of the website at the end of Term 2 interrupted the transfer, but it is now progressing.

The content for Astrophysics has been uploaded and can be accessed at www.vicphysics.org/innovativeastrophysics.html.  Some material for 'Medical Physics' has been uploaded with the rest to follow in the coming weeks, it can be accessed at http://www.vicphysics.org/innovativemedicalphysics.html .

The content for Unit 3 'Materials and their use in structures' was uploaded last term and can be accessed at www.vicphysics.org/innovativematerials.html.  

The resources can also be accessed from the home page by selecting 'Teachers', then 'VCE Resources', then choosing the specific unit.

D131.
Nobel Prize in Physics to Prof Brian Schmidt, ANU - Resources

The Nobel Prize for Physics in 2011 has been awarded jointly to Saul Perlmutter, Brian P. Schmidt, Adam G. Riess for "the discovery of the accelerating expansion of the Universe through observations of distant supernovae".

The following information is available from the Nobel Prize website:

The scientific background (19 pages, 1 Mb): http://www.nobelprize.org/nobel_prizes/physics/laureates/2011/sciback_fy_en_11.pdf
Information for the public (7 pages, 4.9 Mb): http://www.nobelprize.org/nobel_prizes/physics/laureates/2011/info_publ_phy_11_en.pdf
Interview with Brian Schmidt:

http://www.nobelprize.org/nobel_prizes/physics/laureates/2011/schmidt-interview.html
Prof Schmidt's home page, http://msowww.anu.edu.au/~brian/ , also has a document 'The accelerating Universe - an explanation for the interested non-scientist'.

The IOP Journal, PhysicsWorld, has two relevant articles:

· Dark Energy: the decade ahead, An article from 2007 by Saul Perlmutter, Nobel Prize recipient: http://physicsworld.com/cws/article/indepth/31910
· Dark Energy, An article by science historian, Robert Crease from 2007 in which he says " The competition between the two teams of scientists that discovered that the expansion of the universe is accelerating reveals how hard it can be to assign scientific credit – particularly when a Nobel prize may one day be at stake " http://physicsworld.com/cws/article/indepth/31908
Each year in the weeks after the announcement, the AIP Vic Branch holds a public lecture on the Nobel Prize in Physics.  The next newsletter will have details of this year's talk.

Note also that the Nobel Prize for Chemistry has a strong physics component.  It was given to David Shechtman for his discovery of quasicrystals.  For details: http://physicsworld.com/cws/article/news/47404
D132.
Rutherford's big discovery – 100 years later (a 10 min video)

http://physicsworld.com/cws/article/multimedia/47068  Note: the video is only available for a short while.

In 1911 the New-Zealand-born physicist Ernest Rutherford published a paper that was to revolutionise science.  The pioneering work was carried out at the University of Manchester where Rutherford held the Chair of Physics for 12 years.  To mark the centenary of these landmark experiments, the university hosted a special week-long conference in August 2011.  The event was organised by the UK's Institute of Physics.

In this short film, journalist James Dacey reports from the conference where he caught up with two of the keynote speakers. First, Dacey meets the University of York physicist, David Jenkins, who describes how Rutherford's experiments overthrew the prevailing picture that atoms were solid building blocks of nature.  In this discussion, Jenkins talks about how Rutherford's work has led to some important practical applications, including big advances in the field of medicine. "Understanding the nucleus and radioactivity has led to many diagnostic techniques for medicine like positron emission tomography, or the radiotherapy cancer treatments that people receive."

For a different take on Rutherford's discovery, Dacey also met physicist John Schiffer of Argonne National Laboratory. Schiffer explains how, after visiting Rutherford's laboratory, Niels Bohr was able to develop a coherent theory of quantum mechanics based on the idea of a nuclear atom.  Dacey also encourages Schiffer to take his imagination beyond fundamental physics by asking what might have happened if Rutherford had not made his discovery in 1911.  In a fascinating response, Schiffer speculates that other scientists would have been unlikely to make the discovery before the onset of the First World War.  Continuing this line of thought, Schiffer believes that the discovery of fission may then have been delayed until after the Second World War. "Would the first use of nuclear weapons have been in a third world war?

D133.
Respect the Science: A new Initiative by Australian Scientists

'Science and Technology Australia', the new name for the Federation of Australian Science and Technological Societies (FASTS) has set up a website 'Respect the Science' to get on the front foot in the public discussion of matters such as climate change.

One feature that will be useful in schools is a series of short videos, each about 2 min, explaining the scientific process.  The titles of the five videos are: Intro, Ideas, Testing, Peer Review and Certain.  The website is http://respectthescience.org.au/ and select 'Video'.  There are no support materials, but the videos are clear and direct.

D134.
Faster than light Neutrinos: 

More links See also Physics newsletter 2011, Term 4 No 1

Some interpretations and comments:

· A short BBC Radio interview with Brian Cox http://www.bbc.co.uk/news/science-environment-15034852
· An explanation from Popular Science http://www.popsci.com.au/science/faster-than-light-neutrinos-might-be-explained-by-gps-failing-to-account-for-special-relativity
· The Guardian newspaper has a detailed article as well as links to articles by Brian Cox and others and also a Q&A section http://www.guardian.co.uk/science/2011/sep/22/faster-than-light-particles-neutrinos
D135.
Newton's first paper on a new theory of light and colour - online at the Royal Society archive
Newton’s first published scientific paper and James Clerk Maxwell’s paper describing his electromagnetic theory of light are among the Royal Society’s historical journal archive, which is now permanently free to access online.  More than 60,000 papers are available in a searchable database where all papers published more than 70 years ago (all 8000 of them) are free to view online or download.   Check http://physicsworld.com/blog/2011/10/newtons_first_paper_among_newl_1.html for more details.
 
The distinctive feature of Newton's paper is that not only is it written in the first person, but his language conveys his curiosity, enthusiasm and method.  The original has the old style of printing, that is, 's' as an 'f'.  Below is an extract, the full transcripted version will be on our website in the Light section by the end of the year .  The article may be of use in the classroom.
 
Sir,
 
To perform my late promise to you, I shall without further ceremony acquaint you that in the beginning of the year 1666 (at which time I applied myself to the grinding of glasses of other figures than spherical), I procured me a triangular glass prism to try therewith the celebrated phenomena of colours.  And in order thereto having darkened my chamber, and made a small hole in my window-shuts, to let in a convenient quantity of the Sun's light, I placed my prism at his entrance, that it might be thereby refracted to the opposite wall.  It was at first a very pleasing divertisement to view the vivid and intense colours produced thereby; but after a while applying my self to consider them more circumspectly.  I became surprised to see them in an oblong form; which according to the received laws of Refraction I expected should have been circular.
 
They were terminated at the sides with streight lines, but at the ends, the decay of light was so gradual, that it was difficult to determine justly, what was their figure; yet they seemed semicircular.
 
Comparing the length of this coloured spectrum with its breadth, I found it about five times greater; a disproportion so extravagant, that it excited me to a more then ordinary curiosity of examining from whence it might proceed.  I could scarce think, that the various thickness of the glass, or the termination with shadow or darkness, could have any influence on light to produce such an effect; yet I thought it not amiss, first to examine those circumstances, and so tried, what would happen by transmitting light through parts of the glass of divers thicknesses, or through holes in the window of divers bignesses, or by setting the prism without so, that the light might pass through it, and be refracted before it was terminated by the hole: But I found none of those circumstances material.  The fashion of the colours was in all these cases the same.  ...
 
E1.
VCE Physics Days at Luna Park

The Physics Days are offered on Tuesday, Wednesday and Thursday of the first week in March.  Luna Park reserves the right not to proceed with a day if the bookings are insufficient.  Similarly, if the bookings are strong for these three days, a fourth day will be offered. Check www.vicphysics.org/lunapark.html for details. 

E2.
AIP Physics Photo Contest: $1000 in Prize money

The AIP Education Committee has established a Physics Photo Contest open to students in Victorian schools. 
Prizes: $1000 will be available for each category. 
To enter: The photo must be submitted by email attachment.  The photo must be accompanied by a statement of 250 words or less describing the physics in the photo and must be written by the entrant.
For details about the Contest Rules and Entry Agreement go to www.vicphysics.org/Photocontest.html .  

Photos will be accepted until the first day of Term 4, each year.
The rules and conditions of this contest are based on those of the photo contest of the American Association of Physics Teachers.  Previous winners of their photo contest are displayed at http://www.aapt.org/Contests/photocontest.cfm .
E3.
AIP Physics Video Clip Contest

The AIP Education committee has established a Physics Video Clip Contest.  It is open to students and teachers.  The video clips should demonstrate physics in action.
Videos must be in MP4 or Quicktime format, or a format suitable for video streaming.  The video may not be longer than three minutes in length.  Please note: Unsafe practices will not be accepted.  An explanation of the Physics in the video should be either on the audio or in a supporting 250 word statement.

Entries will be placed on the AIP website as they are received.  They will be available as streamed video.

Videos will be evaluated on their suitability for instructional use.  

Prize pool: $1000 for each category
Photos will be accepted until the first day of Term 4.  More details about the Contest Rules and Entry Agreement can be found at www.vicphysics.org/videocontest.html .  
E4. Work Experience Opportunities at Parkes and Narrabri
Another extract from the newsletter from Robert Hollow at ATNF.  To receive his newsletter visit his Outreach and Education website at:http://outreach.atnf.csiro.au
ATNF provides work experience opportunities for high school students at their Parkes and Narrabri observatories.  Thye also offer a Teacher Experience at Parkes.  These programs are residential, with participants staying onsite at the respective observatory. More details are available
at: http://outreach.atnf.csiro.au/discovery/workexperience/ Places are limited so if you have a student who may be interested please encourage them to apply as soon as possible.

E5.
Gemini School Astronomy Contest

Australian high schools have the chance to win an hour of observation time on the 8 metre Gemini South telescope in Chile, one on the world’s largest optical telescopes.  Pick an object in the Southern sky and write a convincing explanation of why it would be interesting to photograph digitally.

More information: http://ausgo.aao.gov.au/IYAcontest/ or Christopher Onken at IYAcontest@mso.anu.edu.au or (02) 6125 8039.

E6
Scinema student film competition

SCINEMA is holding a student film competition for Australian students of all ages.  We challenge you to make a short film, under 5 minutes.  Films will be judged according to age groups (Primary School, Secondary School, Tertiary Institutions) and further prizes will be awarded for humour, technical merit, and the ability to explain complex concepts.  Winners in our junior and senior sections receive a trip to some of Australia’s key astronomy facilities, including The Dish in Parkes, Siding Spring, and the Anglo-Australian Observatory in Coonabarabran.

More information: http://www.csiro.au/scinema/ 

E7.
Online Social Networks to assist Physics students

Online social networks are being increasingly used for educational purposes.  Teachers in Victoria are experimenting with their potential.  One such teacher was Adrian Camm from Mooroopna Secondary College who has set up a network for students and teachers using ‘Ning’.  Adrian is now with Quantum Victoria.

Adrian describes it as follows:

“it will link all students across Victoria to experienced educators.  It will provide students with tremendous learning opportunities anytime, anywhere.  Students (and educators if they wish to be a part) will have access to a password-protected learning environment, where they can ask for help with questions, chat about careers in physics, have explained to them concepts in great detail etc.  The best part is its free!”

 

“Students will also get access to upcoming Elluminate Live! focus sessions. Elluminate Live! is a multi-purpose virtual classroom where we will discuss various Physics topics in-depth and work through exam style questions.  These sessions will be run at night, during the week, throughout the year.”

“The web address is http://vce-physics.wikispaces.com/ and teachers can fill out the "VLC Invite" located on the left-hand side of the page and also ask their students to do the same.  Follow all instructions and then within 24 hours you will have access to http://vcephysics.ning.com/ “

 

“Why should you and your students be a part of the VLC?
By using a 21st century context students will see relevance.  Remove geographic boundaries. Bring the world into the classroom..  Take students out into the world.  Create opportunities for students to interact with each other, with teachers and with knowledgeable adults in authentic learning experiences.”

“The VLC should not be seen as additive, but rather as transformative.  The transformative aspect for students is the transparency of thought.  As students participate in discussions and ask questions they have to sift through their own thinking and that of fellow community members; it’s the meta-cognitive part that makes this transformative.  Students can see each other’s thoughts, challenge and discuss them, learn from them, ask further questions to get clarification about what they thought they knew, and that is the point where deep learning starts.”

 

“Enjoy!  Please promote this to your students and also feel free to promote this VLC to as many Physics educators as possible.” Adrian Camm, camm.adrian.b@edumail.vic.gov.au 

If any other teachers are investigating online social networks, please get in touch with the AIP at danok@bigpond.com 
E8.
The Australian Youth Aerospace Forum (AYAF) Queensland
The AYAF is a five-day interactive forum open to 100 Year 12 and Year 11 students from all over Australia who are interested in a career in the Australian Aerospace Industry.  It is a continuation of the Queensland Youth Aerospace Forum (QYAF) which has been enjoyed by hundreds of students over the past ten years.  The forum will highlight aerospace engineering or avionics options for university and higher education and the employment possibilities in the industry after graduation.

AYAF is run by a team of young aerospace and avionics enthusiasts, many of whom are students studying related courses at university.  AYAF will provide an invaluable opportunity for you to share their experiences of the industry and get advice on university life.  Attendees will also visit two of Australia’s top aerospace engineering and avionics universities; the University of Queensland and the Queensland University of Technology.  Attendees will hear from lecturers, industry specialists and current engineering, aerospace avionics and science students about pathways into the aerospace industry, including new technologies and research projects.  A hands-on approach to experiencing the excitement of aerospace is fostered through group projects.
The forum runs from in early July with accommodation on campus at the University of Queensland, Brisbane for only $150.  This is the only cost other than travel.
Some interest in flight and aerospace is expected, so Year 12 students who did ‘Flight’ last year may wish to consider applying.
F1.
Survey of Class Time on Physics from the Physics Teachers Conference

At the conference participants were surveyed on the following questions:

· How many minutes of class time do you have per week for: a) Year 11 Physics, b)Year 12 Physics.
· School:  (Government / Private) If private, (Religious / Non-denominational)? If a religious school, please specify the religion.
· Locality: (Metropolitan / Country).  Direction: (N / S / E / W).  Gender: (Co-ed / Female / Male).
A more detailed report, with graphs, of the results is on the website in the conference section, here are the main points.

Only 82 schools (43 government schools and 30 private schools) supplied data.

· The average class time for Year 11 was 224 minutes with a standard deviation of 21.  The maximum time was 250 minutes and the minimum was 180 minutes.

· The average class time for Year 12 was 232 minutes with a standard deviation of 19.  The maximum time was 275 minutes and the minimum was 184 minutes.

Comparison across sectors

	Minutes of class time
	Government

(42 schools for Yr 11, 41 for Yr 12)
	Catholic

(18 schools for Yr 11, 17 for Yr 12)
	Independent(Non-Catholic)

(21 schools for Yr 11, 20 for Yr 12)

	Year 11
	226 min
	220 min
	222 min

	Year 12
	233 min
	223 min
	237 min


Differences in Class time between Years 11 and 12

80% of schools had the same amount of class time for Years 11 and 12, with an average of 229 min and a SD of 19, while the other 20% of schools had an average of 39 more minutes in Year 12, with an average of 205 minutes in Year 11 and 244 minutes in Year 12.  This 20% of schools also had a similar gov’t / private breakdown to the full sample.

There was no significant difference in class time between metropolitan and country schools for both Year 11 and 12.

Metropolitan Schools

	Minutes of class time
	Schools in the West, North west and North

(11 schools for Yr 11, 11 for Yr 12)
	Schools in the East, South east and South

 (40 schools for Yr 11, 38 for Yr 12)

	Year 11
	228 min
	220 min

	Year 12
	242 min
	230 min


The difference is about ½ a standard deviation.

School Type

	Minutes of class time
	Co-Educational Schools

(61 schools for Yr 11, 57 for Yr 12)
	Girls Schools

(11 schools for Yr 11, 11 for Yr 12)
	Boys Schools

(9 schools for Yr 11, 8 for Yr 12)

	Year 11
	226 min
	211 min
	229 min

	Year 12
	234 min
	215 min
	236 min


The average class time for the girls schools is about ¾ of a standard deviation from the average of the other two school types.

F2.
Victorian Physics teachers are well qualified
It may have come as a surprise to you to see the story in The Age on Weds 20th April that read “more than 40% of senior physics teachers do not have a tertiary physics major”.

Repeated surveys of participants at the Physics Teachers Conferences have shown that over 85% of physics teachers have at least two years of tertiary physics.

The story is explained by that fact that the newspaper report was based on national survey, not one of Victorian teachers.  An article on these matters is being prepared for LabTalk.

F3.
Retired Physics Teachers: Casual employment

Some teachers once they retire are prepared to take on the occasional short term position as a long service leave replacement or to replace a teacher who is ill.  However schools often have difficulty finding such retired teachers.

Several times in recent years conference participants have been surveyed on their qualifications, subject taught, admin responsibilities, years until retirement and also whether they would be likely to take on LSL replacement when they retire.  Those who said “yes” to this last question and who may have or are about to retire have been contacted in the last week.

The intention is to compile a database of retired physics teachers that the AIP could use to assist schools seeking replacement physics teachers.  The letter and form that was sent is on our website at www.vicphysics.org/Retiredteachers.html .  If any of your colleagues recently retired could you please pass on this information.   We would like to encourage retired teachers to come to the physics teachers conference to maintain their social links with colleagues, as well as enable them to keep up to date on course matters, if they decide to take on replacement work.

F4.
Physics Teacher Survey

As part of the recent Physics Teachers Conference participants were surveyed on their qualifications, subjects taught, administrative responsibilities, when they intend to retire and once they retire whether they might be interested in taking the occasional short term position to replace teachers seeking long service leave.  

The forms have been analysed.  The results are as follows:

Qualifications: 16% had 2nd Year Physics, 45 % had 3rd Year Physics, 10% had higher qualifications in Physics and 23% had Engineering qualifications.

Teaching experience: The mean was 17.3 years with a standard deviation of 10.7.

Number of physics classes: The mean was 1.6 with a standard deviation of 0.7 and values (0, 3), (1, 66), (2, 71), (3, 4), (4, 3).

Other teaching subjects: 67% also teach Years 7 – 10 Science.

Retirement: 26% will have retired within 5 years and another 28% within 10 years.

Only 155 survey sheets were handed in.  Many of the results are similar to previous surveys done in 2002 and on earlier occasions.  It is possible that the same diligent ones completed the survey on each occasion.

If you were unable to complete the survey during the conference or if you were unable to attend the conference, could you please complete the survey and send it to the AIP(Vic Branch) Education Committee, PO Box 304, Glen Waverley, 3150 or fax to (03) 9561 7602.

The survey enables the committee to obtain a profile of the physics teaching profession.  The information is of great benefit to the Australian Institute of Physics in its lobbying of government, the universities and industry on behalf of teachers.

F5.
Does going to the Luna Park Physics Days impact on Physics enrolments?

The publicity for this year’s Physics Days at Luna Park was not well handled.   Nevertheless 57 schools that came in 2005 have booked for 2006.  Comparing their bookings for this year with their attendance last year shows that for these schools their total attendance is 24% greater than that of last year.

For many schools, attendance at this excursion is not fully or partly covered by schools fees, so that students have to pay, but the increase in attendance is promising.  Anecdotal comments from the teachers will be in the next Email News.

F6.
Popularity of Detailed Studies

The application form for the conference included questions on choice of Detailed Studies in 2005 and for 2006.  

In Unit 1, the three Detailed Studies were comparable with Astronomy (27%), Medical Physics (34%), Energy from the Nucleus (39%) although about 1/3 of the teachers doing each Study swapped from 2005 to 2006, with the overall percentages changing only slightly.

For Unit 2 the results were similar with Astrophysics getting 27%, Aerospace 35% and Alternative Energies 38%.  For this unit about ¼ of the teachers swapped studies from 2005 to 2006 with the overall percentages changing only slightly.

For Unit 3 the new Areas of Study are initially low by increasing.  13% of teachers did Einstein’s relativity in 2005 and this has increased to 17% this year.. Further electronics was at 11.5 % last year and has increased to only 13%.  This means that “Investigating materials” was and is done by most teachers but with some decline, 76% last year and 68% intending to do it this year.

In Unit 4 the situation is similar, with 76% of teachers doing “Sound” last year and 67% intending to do it this year.  The Synchrotron is the more popular of the new areas with 13% doing it last year and 20% intending to teach it this year.  11% of teachers did Photonics last year, this has increased to 13% for this year.

The registration form for the Physics Teachers Conference invited applicants to indicate which Detailed Studies for 2008. It is intended to update the list on our website at http://www.vicphysics.org/teachers/index.html 

70% of applicants supplied information.  These are the results:

Unit 1: Medical Physics: 38.4%, Astronomy: 21.8%, Energy from the Nucleus: 39.7%

Unit 2: Aerospace: 39.8%, Astrophysics: 29.4%, Alt. Energy Sources: 30.8%

Unit 3: Einstein’s relativity: 18.9%, Investigating Materials: 62.6%, Further Electronics: 18.5%

Unit 4: Synchrotron & applications: 22.0%, Photonics: 14.1%, Sound: 63.9%

F7.
Climate Change: AIP Ed Comm Initiative

The AIP Education Committee considers that teachers have a role to play in assisting the community to gain an understanding of the science underlying climate change.  To explore the nature of that role, the Committee has prepared a discussion paper, which is http://www.vicphysics.org/teachingclimate.html on our new website.  We welcome your comments on the document which can be posted in the Forum section of the website.

The above address also contains links to papers and resources from scientific bodies such as the IPCC, The Australian Academy of Science, the American Association for the Advancement of Science and the Royal Society.  Some of the links contain PowerPoints and streaming video.  There is also a section on Teaching Resources.  We hope to add to this list over time.

F8.
Need an RSS Feed?

A new feature of our website, www.vicphysics.org is ‘RSS feeds’.  RSS stands for ‘Really Simple Syndication’ and it is a means by which users can be advised of changes or updates to a website.

To receive a notice of an update, you need to register, which you can do by selecting ‘RSS Feeds’ at the top right of the website screen.

When you select ‘RSS Feeds’ you are given several choices:

· Receive updates for all changes to the website except the forum,

· Receive updates from all new forum posts,

· Receive updates from the News section,

· Receive updates from the Careers, Teachers and Events sections or

· Receive updates on new files added to the website.

A yellow box displays ‘subscribe by email’, if click the ‘subscribe’ button beside it, an ‘Email Subscription Request’ form from Feedburner appears.  In this you need to do a text recognition task for security, then enter your email address and finally another text recognition task.  An email will be sent to your address containing a weblink that needs to be clicked on to confirm your registration.

Alternatively if you wish to receive upgrades through your Google home page, you can click on the orange ‘readers’ box at the right of the screen.

F9.
Need to form a Moderation Group?

VCAA requires that schools with less than five students need to form a moderation group with another school.  Because VCE Physics has Detailed Studies, it is preferable that the two schools do the same Detailed Studies.

If you are a teacher with small class seeking a partner, please contact the AIP by email at danok@bigpond.com with “Physics Moderation group” as the subject, giving your contact details and your chosen Detailed Studies.  Your request will be included in the next email newsletter.

F10.
How many Year 11 Physics students go on to do Physics in Year 12?

The VCAA website gives enrolment data of male and female students for each unit.  The retention rate from Unit 2 to Unit 3 is an effective answer to this question.

For most of this century the retention rate for boys has been about 73% for males and 66% for females.  In 2009 and 2010 the rates steadily increased to 75.5% and 70% respectively.  This is a positive sign, but there is no obvious reason for the difference between the genders.  By comparison, the retention rates for Chemistry are comparable, both about 70%.  While for Biology, the retention rates have been falling from an overall rate of about 91% down to currently at 84% with the rates for males and females approaching comparability.

All three subjects show an improvement for 2010.

How does your school compare?  Are your retention rates significantly better? If so, please let us know what you are doing.  You can make a comment on the Forum on our website www.vicphysics.org under a thread in the category 'Teaching Issues'.

