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2009 STAV/AIP Physics Teachers Conference

Monday, 16th February, 2009
Monash University

The Program includes:

· Day and Evening sessions.  Participants can attend the day and/or evening sessions,
· Opening address by Prof David Karoly, University of Melbourne and member of IPCC on “An Update on the Science of Climate Change",
· The Physics Oration by Dr David McKinnon, Charles Sturt University, on “Students’ Misconceptions in Astronomy”,
· Report by Bruce Walsh, the Chief Assessor, on the June and November Exams, during the day program and again in the evening program,
· 50 workshops over five sessions with many related to ICT.
CONFERENCE PROGRAM
Day Program

8:00
Registration: South One Foyer (Bld 64)
8:50
Opening:South One (Bld 64)
9:00
Opening Address: South One LT (Bld 64)
10:05
Workshops: Session A 
11:05
Morning Tea/ Displays: Union (Bld 10)
11:50
Workshops: Session B

12:50
Lunch / Displays: Union (Bld 10)
1:50
Physics Oration: Union (Bld 10)
2:50
Workshops: Session C 

4:00
Tea/Coffee: Union (Bld 10)

Evening Program

4:30
Light Dinner Union (Bld 10)
5:00
Registration: Union (Bld 10)
5:30
Workshops: Session D
6:30
Workshops: Session E
7:30
Finish

Laptops at the Conference

In the past some participants have brought their laptops.  This year some presenters have requested that those coming to their sessions bring their laptops.

To store laptops during the day, laptop lockers with power are available in the lobby of the S9 - S12 lecture theatres.  Lockers need to be booked on the Application Form.  Keys can be picked up at Registration.
2009 STAV/AIP PHYSICS TEACHERS CONFERENCE

Descriptions of Workshop Sessions

(Commercial: Comm, Units 1 & 2: 1&2, Units 3 & 4: 3&4, General: G)
Session A
A1
Climate Change: Teacher Action beyond the Classroom (G)
AIP Education Committee

Following on from Prof David Karoly's Opening Address a discussion will be held to explore ways that science teachers as a group of knowledgeable and skilled communicators can affect community change. Check the AIP website at www.vicphysics.org/teachingclimate.html for the discussion paper.  Interested parties are welcome.

A2
Youtube Physics: Using online movie resources (G)
Christopher Jones, University High School

There is a large amount of online video resources that are suitable for VCE Physics on services such as YouTube. This session will look at some interesting video clips available on YouTube and TeacherTube and strategies for using them effectively in your teaching.

A3
The Physics of Model Rocketry (1&2)
Peter Razos, Trinity College

Energy conversion, forces. chemical reactions. Can you teach these topics with excitement and involvement of the entire class? You can do it through model rocketry. Participants will be encouraged to build and launch their own model rocket. We will also discuss strategies for the use of this resource in the science, chemistry and physics classrooms.  You can visit the online resources prior to the conference on www.dynamicscience.com.au/tester enter as a guest and go to curriculum material (flight)). All participants will come away with resources and strategies that can have immediate impact on their classroom teaching.

A4
Investigating structures & photonics with PASCO(C)

Doug Bail, Ciderhouse

Bridging the gap between toothpick constructions and computer simulation the new PASCO structures system allows students and teachers to investigate stress and strain within simple or quite complex structures such as trusses, bridges and cranes. The Wave Division Multiplexing Kit creates considerable scope for students to analyse and understand the concepts behind communications via fibre optics.

A5
Applications of Radiation in Medicine (G)
Prof Peter Johnston and Leah McDermott, RMIT, Tomas Kron, Peter MacCallum Cancer Centre
There are myriad uses of radiation in medicine. From simple X-rays to many diagnostic procedures using the absorption or transmission of radiation along straight lines through tissue at a range of angles – these allow reconstruction into 3D images of anatomy (X-ray CT), and metabolic function (SPECT and PET). Radiation also kills cancer. Hospitals use electron linacs and complex beam shaping to target tumours while sparing radiation dose to other tissues. The primary focus remains cure, but as survival improves there is a growing emphasis on the quality of life for survivors. Physics is at the core of all these advances. 

A6
Renewable Energy and Ecologically Sustainable Design at Ecolinc (1&2) Repeated in B6

Suzanne Clark & Nicole Stanley, Ecolinc, Bacchus Marsh College
Ecolinc is a new DEECD Environmental Science Centre of Excellence (www.ecolinc.vic.edu.au) awarded the 2005 RAIA National Sustainable Architecture prize. In this session, take a virtual tour of Ecolinc’s sustainability trail, highlighting the award-winning ecologically sustainable design (ESD) features of the building. Explore current and past data available through the online Building Maintenance System (BMS) including electricity generation, energy, gas and water usage, and the CSIRO designed Weatherwall. For Unit 2 Physics AoS 3, use Ecolinc’s award winning ESD design features, BMS data and energy source equipment to initiate or conclude an investigation into alternate energy.
A7
Materials and their uses in Structures with CSIRO (3&4)

Simon Matheson and Sean Elliott, CSIROSEC

The activities in this workshop illustrate the central ideas of the Unit 3 Detailed Study ‘Materials and their uses in Structures’. The equipment used offers participants a depth of analysis unavailable in most school labs.  The specific activities include axial tested to obtain accurate load-extension data observing the elastic and plastic behaviour of difference materials, testing structures to identify and measure forces, and examining the effect of temperature on the toughness of materials. All equipment, including some data logging activities, is provided.

A8
A representational approach to teaching astronomy (G)

Dr Peter Hubber, Deakin University
This session describes recent, Australian Research Council (ARC) funded, research in the role of representation in learning of science. The research is designed around the notion that learning involves the recognition and development of students’ representational resources. In particular, it is argued that conceptual difficulties with the concepts related to Astronomy are fundamentally representational in nature. This paper describes a classroom sequence adopted by two teachers with their Year 8 classes. The sequence in Astronomy focuses on representations and their negotiation, and reports on the effectiveness of this perspective in guiding teaching, and in providing insight into student learning 

A9
Investigating the Characteristics of Photovoltaic Panels (1&2) Repeated in C9
Saverio Ciccone, Overnewton Anglican Community College and Stephen Marriott, Aquinas College
The use of photovoltaic (solar) panels in industry and the home is increasing as the awareness of climate change and fossil fuel depletion grows in society.  The detailed study 'Investigations: Sustainable energy sources' lends itself nicely to experimental work with such panels.  The group will undertake a short hands-on practical activity to generate and analyse quantitative data from a panel.  The data will be analysed to understand the implications for their use.  A short presentation will also take place regarding a new website that includes this session's content and other useful activities in the context of providing energy to a remote orphanage in Zambia.
A10
Motion studies using a hand held GPS (G)
Andrew McLean and Kelvin Barraclough, Gisborne Secondary College
How well does your car or student bike accelerate? Is its acceleration greater than an aircraft? Could it beat a tram or a train or ship in a race? Is the centripetal acceleration constant during a loop in an aircraft? Is the loop round? When you next study motion with graphs or data in Unit 2 or 3 physics, do it with real data from real situations. This is an exciting solution to getting data from any moving object where the GPS Satellites can be received. The session will share the results gained from a number of situations studied, and display how it was done. If you have access to a GPS you too could do it. 

A11
Physics and Speech: Great things to do with Sound (3&4) Repeated in C11
Russell Downie, PLC

This is a repeat of a session that has been presented on the last two conferences. Attendees will go away with real fun things they can do immediately with their students whenever sound is dealt with in syllabus, in general science or in Year 12 Physics.  The session will focus on what our body does when we make sounds as well as other demonstrations.

A12
Data collection: Taking up physics at VCE and grade 3 (C)

Gary Bass CP Software

Den of Enquiry” will be used to illustrate how deeper understanding can be encouraged by approaching familiar situations with abundant data and a need for clear thinking. For example, the concept of conservation of the area of a block of text, when the column length and width are changed is an innovative approach which could be described by A = LxW.  However, by collecting fuzzy data, student mis-conceptions are challenged when attempting to explain and describe the pattern of page layout software( webpages). Dynamic interaction using a variety of probes will also be demonstrated - Fathom dynamic data analysis software will be used.

A13
Model Solar Cars Provides Motivation and Learning about Motion, Power and Electronics (G) Repeated in B13

Paul Wellington, Monash University; Wendy Jobling, Deakin University; Janet di Pilla, Gisborne Secondary College; Ian Gardner, Mentor Box Hill High School
Deep student learning is dependant on students’ motivation and their ability to apply scientific principles to real applications. The Model Solar Car Challenge provides a highly motivating focus for students to understand concepts of motion, energy, friction, circuits, power generation and energy efficiency, all within a contemporary context of care for the environment and development of new transport concepts. The emphasis encourages hands on learning and students developing their own experiments to improve understanding and car performance. This paper will examine the depth of understanding of key concepts and report on research on learning and motivation carried out in past events.

A14
The Advantages of doing “Synchrotron and its applications” Detailed Study (3&4)
Kim Northmore, St Columba’s College

This session will outline the significant advantages to both students and teachers of this Detailed Study. An extensive list of resources will be supplied as well as SACs and teaching notes. A range of practical activities will also be explored.

Session B

B1
400 Years of Discovery with the Telescope (1&2)

Robert Hollow, ATNF

Few inventions have had such an impact on how we view our place in the Universe as the telescope. 2009 is the International Year of Astronomy with the theme "The Universe: Yours to Discover", commemorating the 400th anniversary of Galileo's telescopic observations of the sky. This workshop takes participants through 400 years of the telescope, focusing on the early history of the telescope and the discoveries made. The emphasis is on how improvements in telescope technology lead to new astronomical discoveries and how these then impact on the development of models. Numerous examples relevant to the key knowledge and skills requirements of the 'Astronomy' Study Design are presented

B2
Practical Activities for “Synchrotron and its applications" (3&4) Repeated in D2

Helen Lye, ACER and Dan O’Keeffe, AIP Ed Comm

This session will be about the material prepared by the AIP Education Committee’s DIIRD funded “Synchrotron Project”  It includes teaching plans linking this Detailed Study to the core Areas of Study, simple practical activities as well as an experiment on Bragg diffraction with microwaves and demonstration of using Excel to generate diffraction graphs for student analysis.  Much of the session will be devoted to practical activities.

B3
Alternative Energy with Professor Gizmo: Tony and Carol Brimson (G)

Bruce Schmidt DEECD Grampians Region, Roy Rhoderick Ballarat High School, Tony and Carol Brimson (Professor Gizmo)

Participants will experience the Professor Gizmo bike-powered generator and hand-powered generator kits to build a working model that explores the processes of a power station. The equipment and kits were originally developed as an ASISTM Project in partnership with the University of Ballarat and have proven to be ideal for investigations in Unit 2 Alternative Energy and Unit 4 Electric Power. Once built, the hand-powered generators become the power source for charging up model Electric Powered Vehicles which are then raced to compare and evaluate the efficiency of the students’ constructed generator.

B4
Cool Melbourne and Our Cool School (G)

Jason Kimberley, Cool Melbourne

Our Cool School is your gateway to all the things that are important about the environment and sustainability in Melbourne.  On each of the topics under the Important Stuff we have provided detailed information that is fun, entertaining and interesting. We have also adjusted this information to suit the particular grade level you are interested in. All the blocks of information have been read and edited by educators to ensure that they are appropriate and full of information that will be of interest to you and your students. Under each topic you will also see that we have provided a range of activities that can be downloaded and used in the classroom. For the older students you will find problem-based learning activities that seek to broaden and deepen your students understanding of the world and of the challenges of sustainability. For the younger students sustainability is explored through literacy, numeracy, social awareness, creativity and imagination.

B5
Online Physics (G)

Peter Razos, Trinity Grammar School

Animations, video, demonstrations, teaching ideas, self assessed mulitple choice testing and lesson plans. All for free and online. Participants will be given access to this online resource and will be shown how to create their own online tests and use the vast array of resources on the site. Check out the site prior to the conference at www.dynamicscience.com.au/tester enter as a guest and go to curriculum material.

B6
Renewable Energy and Ecologically Sustainable Design at Ecolinc (1&2) Repeat of A6

Suzanne Clark & Nicole Stanley, Ecolinc, Bacchus Marsh College
B7
Hands on Photonics for VCE Physics (3&4)

Simon Matheson, CSIROSEC

CSIRO offer an exciting hands-on program examining the physics of this rapidly growing and exciting field of communications. With experiments ranging from a simple exploration of Total Internal Reflection to advanced concepts in telecommunications, students will be able to learn how new advances are enabling us all to keep in touch faster and more efficiently.

B8
The third law: minor subplot or central to the action in Newton’s script? (G) Repeated in E1
Dr Christina Hart, AIP Education Committee

In many presentations, Newton’s 3rd law appears as an afterthought, as though the first two laws are what really matter and the 3rd law is only relevant to situations involving collisions or explosions. In reality, the 3rd law defines what counts as a force in the Newtonian model, and introducing it alongside the 1st and 2nd laws can help to address some common difficulties that arise when students and teachers first encounter Newton’s laws.  This workshop will consider how to incorporate the definition of force implied by the 3rd law into teaching about force and motion at year 11 and in earlier years.  This will highlight the reason behind one small but significant change in unit 2 of the new study design for VCE Physics. 

B9
Web 2.0 technologies for Physics (G)
Christopher Jones, University High School

Web 2.0 incorporates a large range of online technologies. Starting with blogs and wikis, this session will tour a number of useful sites and \'mash-ups\' that are suitable for using in VCE Physics. 

B10
The CERES Energy Trailer(G)
Bruce McKenzie, CERES

This session will revolve around the CERES Energy Trailer. It will involve an introduction on solar electricity, solar hot water and wind energy as well as discussion on energy conservation.  This trailer has a number of interactive models including a working solar and wind display able to produce 240 volts for normal household appliances. This section is particularly interactive and will be held outside. 

B11
Video analysis of motion (1&2) Repeated in E4
Gary Bass CP Software

Improved understanding can be gained by the use of visual reinforcement to basic physics concepts. The use of video analysis requires little additional preparation other than a preparedness to accept fuzzy data. No longer will it be possible to get perfectly smooth ‘textbook’ graphs. Real graphs demand real understanding.
B12
StudyON for VCE Physics – Want to improve your students’ exam results? (C) Repeated in C12
John Grivas, Jacaranda, Dr Fred Armitage

StudyON is the next generation study, revision and exam practice tool from Jacaranda that recognises the online world students live in.   In this workshop John Grivas and Fred Armitage will introduce you to StudyON for VCE Physics Units 3&4.  Incorporating a myriad of learning tools - videos, animations, actual past VCAA exam questions, a results tracker, podpacks and interactive study activities - StudyON opens the door to a stimulating and flexible learning environment that encourages all students to study how they want, when they want.  

B13
Model Solar Cars Provides Motivation and Learning about Motion, Power and Electronics (G) Repeat of A13

B14
Innovative classroom strategies and homework activities from PLON (G)
Naino Groen, member of Dutch Physics Curriculum team, PLON

Naino Groen was a member of the Dutch team that produced the innovative Physics curriculum, PLON, which had an impact on the development of the initial Physics Study Design.  He will on PLON's classroom strategies and their effective homework activities.

B15
The virtual lab - using learning objects in VCE Physics (G)
Justin Vincent, Melbourne High School

In recent years, the number & quality of online learning objects as grown enormously. Physics is especially well suited to the use of such resources. This session will show how online simulations are used to improve students understanding at all year levels and as the basis of VCE assessment tasks.  Participants will receive a copy of the resources from flashscience.com.

Session C

C1
Chief Assessor’s Report on how students’ performed on the Unit 3 & 4 Exams in 2007 (3&4) 
Repeated in D1
Bruce Walsh, Xavier College

The purpose of this session is to assist teachers in preparing their students for the Unit 3 and Unit 4 Physics exams.  The Chief Assessor will report on the performance of the last year’s Year 12 students.  Comments on the quality of specific questions, positive or negative, should be directed to VCAA.

C2
Course Changes for 2009 (G) Repeated in E2
Dan O’Keeffe, AIP Education Committee

The Revised Physics Study Design 2009 - 2012 starts this year.  This session is for those who did not attend one of the Implementation Workshops held in Term 2 2008.

C3
Teaching the Science of Climate Change (G) Repeated in D3
Keith Burrows, AIP Education Committee

Confusion over climate change issues continues, and has not been helped by TV programs such as ‘Swindle’ on the ABC.  Much of the discussion seems to revolve around the very unsatisfactory question ‘which set of scientists can we believe?’.  But what is the real science behind climate change?  For example why does human produced CO2 matter, given that it is such a small proportion of the atmosphere.  This session aims to provide teachers with some of the background to some of these questions and hopefully to share idea on how to tackle this in the classroom.

C4
Enhancing Physics Teaching with Technology (C)

Phil Jones, The Logical Interface

In this workshop I examine technologies for teaching physics, including 1. The Computer Wave Lab with computer based CRO and signal generator 2. Video analysis and TLI Motion software - ideal for analysing motion in one and    two dimensions to produce position vs time graphs etc. 3. Interactive Physics  a superb tool for creating simulations in physics 4. Using data loggers effectively including basic and more advanced experiments such as force on current carrying wire, electromagnetic induction, apparent mass and electronic ticker timer 5. Simulation software for demonstrating experiments that are impractical in the science lab 6. Incorporating portable Interactive Whiteboards into science teaching.

C5
Physics is a branch of philosophy: Students love the big questions. (G)

Martin Mahy, De La Salle College

The study design only makes brief mentions of the philosophy behind physics, e.g. “describe and explain movement…in terms of Aristotelian, Galilean and Newtonian theories”. Physics began as “Natural Philosophy”, but the exploration of the “Big Questions” has been asphyxiated by a heavy blanket of facts, formulas and technology. It is as if definition as a science has alienated physics from the world of philosophy as philosophy drifts away on the ship called “ HMS Humanities”.  My experience is that students enjoy grappling with and discussing the ideas behind the laws of physics. Conversely, as a novice philosophy teacher, I have discovered that VCE Philosophy gives a lot of weight to modern science and its theories, via philosophers like Popper, Kuhn and Armstrong.  So if the humanities people are glad to tip their hats to science, why shouldn’t physics teachers tip theirs in return?

C6
Creating Animations using Flash for Physics - You can make one if you want (G)

Jonathan de Booy, Craigieburn Secondary College

This session will introduce some of the simpler applications for creating useful flash animations.  Beginning with basic movement and drawing techniques, tending towards user input animations.  People wishing to attend should download the free 15 day trial of SWiSHmax2 from www.swishzone.com prior and bring their laptops to the session as it is hands on.

C7
Electricity Generation in Australia - making decisions for our future (G)

Maureen Trotter, Monbulk Secondary College

Increasingly our students need able to understand and use scientific evidence to discuss and debate the social, economic and environmental effects of science related issues. In this unit, students learn about electricity generation and explore ways in which the use of renewable energy can provide solutions to global warming and climate change. Small groups prepare submissions to a class forum about energy options for power generation in Australia. They use a rubric to evaluate the evidence and attempt to come to a consensus. Participants will be supplied with a unit outline and examples of the activities and materials used.  

C8
Astronomy without a Telescope (1&2) Repeated in E3
Paul Fitzgerald, Ivanhoe Girls’ Grammar School

Participants in this workshop will encounter a number of observational activities that can be undertaken without the use of a telescope or pair of binoculars. The activities can be used to work out an observers latitude, the size of the Earth, the length of the sidereal day and much more. 

C9
Investigating the Characteristics of Photovoltaic Panels (1&2) Repeat of A9
Saverio Ciccone, Overnewton Anglican Community College and Stephen Marriott, Aquinas College
C10
The 'Connected Classroom' (G) Repeated in D4
Gary Bass CP Software

If you had the technology, what would you do with it? The session will explore that educational possibilities of Youtube, Web2 , blogs, wiki and podcasting.
C11
Physics and Speech: Great things to do with Sound (3&4) Repeat of A11
Russell Downie, PLC

C12
StudyON for VCE Physics – Want to improve your students’ exam results? (C) Repeat of B12

C13
Using Games Technology to Teach Scientific Principles: The Space Mission Design Program (VSSEC) (G)

Naomi Mathers VSSEC
Science has broadened from an individual pursuit to team-based work and collaboration, but to embrace this approach a different skills are needed. This collaborative approach is used in the Concurrent Design Facility (CDF) at the European Space Agency (ESA) where experts from different disciplines collaborate to design a space mission or a space craft. The Victorian Space Science Education Centre (VSSEC) has worked with ESA and the Centre for Games Technology at La Trobe University to develop a program that simulates the CDF and allows students to design their own space mission.  This collaboration develops skills such as working in teams, communicating ideas, conflict resolution, problem solving, and data analysis and interpretation, as well as an understanding of the type of activities conducted in the space environment and the real world limitations of budget, power, and launch vehicle volume. This workshop will introduce teachers to the VSSEC Space Mission Design Program and allow them to use the CDF software to design their own space mission.
C14
VCE Physics by Discovery (G)
Jane Coyle – Marian College, Sunshine

In this session I will show how a constructivist, student-centred approach is possible in teaching senior physics. I will outline and demonstrate the way I have been teaching physics for the last ten years; spending  class time on practical activities and experiments. I have attempted to removed all 'chalk and talk' from my delivery. I will give out detailed course outlines of my approach and ask participants to play with some of the simple activities I do with my students that enables them to discover the physics concepts for themselves. A CD with all of the material I use will be given to each participant. Please bring your laptop to this session.

Evening Program

Session D

D1
Chief Assessor’s Report on the Unit 3 & 4 Exams in 2007 (3&4) Repeat of C1

Bruce Walsh, Xavier College

D2
Practical Activities for “Synchrotron and its applications" (3&4) Repeat of B2

Helen Lye, ACER and Dan O’Keeffe, AIP Education Committee
D3
Teaching the Science of Climate Change (G) Repeat of C3

Keith Burrows, AIP Education Committee

D4
The 'Connected Classroom' (G) Repeat of C10

Gary Bass CP Software

Session E
E1
The third law: minor subplot or central to the action in Newton’s script? (G) Repeat of B8

Dr Christina Hart, AIP Education Committee

E2
Course Changes for 2009 (G) Repeat of C2

Dan O’Keeffe, AIP Education Committee

E3
Astronomy without a Telescope (1&2) Repeat of C8

Paul Fitzgerald, Ivanhoe Girls’ Grammar School

E4
Video analysis of motion (1&2) Repeat of B11

Gary Bass CP Software










