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Rationale / Aims
1. Is any aspect of physics education not mentioned? Will it encourage students to consider physics?
2. Is the choice of words appropriate?
Group A

· All knowledge and skills but mentions global issues but this is not then specifically identified in the content of the course.  The nature of physics needs to be more that imbedded in the culture in which you teach. The need is to explicitly identify what the study of physics means to society.

· Human endeavour strand offers the opportunity to create a context based curriculum. The three contexts appear to be Climate change, alternative energy and space science. Should the context be specified and then we teach to one of these?

· A lot of time and energy put into identifying and defining verbs such as ‘describe’,  ‘investigate’ and ‘compare and contrast’ ; the hierarchy of higher order thinking.

· Science understanding language is just a list of facts that do not even have verbs to describe what is expected to be taught about the facts.

· The selection of space science as the only contexts but then it does not offer much opportunity as the areas are very prescriptive.

· The modelling unit does not seem to identify what modelling is and the limitations of constructing real life models from physics concepts

Group B
· Needs to emphasis practical work more, sounds alright, introductory statements fine.  Motherhood statements fine. Nothing controversial, but nothing inspiring, lacks passion, nothing to hook kids into the enjoyment of physics and where it can lead to.

· Where is heat?

Group C
· Nil about heat & heat transfer …things so fundamental to climate change. 

· Has done a good job of making the rationale contemporary. 

· The attempt to link it with current technologies is good but we need to include the impact of physics on humanity’s view of itself…refer para 1 VCAA study design.

· Don’t think it will encourage student to consider physics.  The rationale will have minimal influence on the students’ considerations.  The language is above their understanding level.

Group D
· No major aspect missing. Probably won’t be read by students though.

Group E
· We think in Unit 2 sound should be used to help students understand waves then go onto learn about optics. Doppler Effect and ultrasound require an understanding of sound.  Even though “Sound and Light” are studied in yr 9 we are concerned that students will only gain a ray or particle understanding at that level unless their teacher happens to be a physics specialist teacher.

· The inclusion of assumed knowledge  and or prerequisite knowledge for each unit would be very helpful. Students from yr 7-10 will have had a range of experiences and knowledge depending on their schools and their teacher’s area of specialisation, so a list of prerequisite knowledge would help teachers do pre-testing on their students prior to teaching the course.

· Rationale: It could be more “student friendly”. It is Ok for teachers.
· Aims: The use of “models” should be further emphasised. It is more fundamental not an add on. 

· A “Personal” understanding of how students understand the world around them would be a nice inclusion.

· Preference of current Vic study design dot point: “...to enable students to:

· Develop the language, methodology and major ideas of Physics”

· First dot point in draft is too generic (reads like any science could be substituted for physics).... should be more physics specific.
· Third dot point – should include “misuse” of physical terms eg. TV commentators saying cricket ball accelerates towards the boundary.
Group F

This will not encourage students. It doesn’t engage teachers. Not exciting. It is saying all the “buzz words”, but who cares. A Year 10 student reading this will know nothing about Physics except that it is a science. Need something that will grab the “middle” students. Need some examples that will grab the attention of students. Some of the aims are too generic, and need to be more physics aimed. What does “appreciate” mean? What does “Rationale” mean? Is it a rationale for the existence of the subject, or why someone should undertake this subject? Needs more definition. 

Group G

· While the motherhood statements express appropriate ideals, the extent to which students can “develop in-depth knowledge” and “appreciate the changing and expanding body of contemporary knowledge” given the content heavy nature of the course is questionable. 

· Note ‘third person’ nature of the document as a whole. Students are being told to “learn” – there are few “action words”, indicating moments when the students DO physics. Again, the content-heavy nature of the course makes it likely that practical work will go by the wayside under the pressure to cover the mandated material.

· Where is the renewable energy physics??

· This course looks like a course which is unlikely to be attractive to girls.

Group H
Response: Same old jargon.  Reasonably well worded covering all the basic concepts.

Group J

· No sound, structures, torque, thermodynamics

· Curriculum doesn’t encourage or discourage students to do physics. The teacher does and the University course prerequisites do.

· We need more verbs to more accurately describe what is intended to be taught.

Group L

· Structures and Materials missing

· Seems to have lost a lot of hands on practical stuff

· Students get encouraged to study physics by their yr 10 science teachers, info evenings, past students, and the “sell” by the teacher – not by reading the rationale/aims

· Rationale /aims read by teacher only and interpreted for students.

· Activities based curriculum encourages participation

· Unit 1 traditionally touchy – feely rather than equations based. New course backwards – less prac work – adjunct rather than part and parcel. 

· We come from a context background in Victoria ie inquiry, ask questions then discuss – this curriculum seems to have a reverse focus – read text, do prac to verify

· Interested to know the proportion of students in each state studying senior Physics.  If Victoria higher than most then maybe we should change the rest of the states to the Vic model

· Further study on success of senior Physics in different states – Are the Universities happy with the Physics education that the students are getting from the VCE?

· Don’t throw out the successful stuff.

Group M

· Aspects not mentioned – Sound, structures and materials (which are hands on, real world topics),   also heat is not there but is “assumed knowledge” for dotpoints re: greenhouse effect

· There is no obvious pathway for engineering – will not encourage students to consider Physics.

· Wording: definition of “(extended) investigation” not clear, definition of “energy” re environmental energy systems is not an appropriate use of the word to Physics.

Group N

Content not mentioned: Sound and wave motion, Heat, Materials and structures

Will it make students study physics? Not unless made prerequisite for tertiary courses

Too much content to allow the course to be enticing to students

Needs an inspiring and overarching rationale 

Group O

Q’n 1
not very important - choice of physics as a VCE subject not determined by this guff.
Group Q

· Should include the interplay between theoretical physics and experimental physics: that a theory must be testable and must stand or fall on the basis of the experimental evidence: and therefore how do modern physicists regard the testability of some of those theories which stretch the limits of testing; eg those which seek to explain the evolution of the universe from the big bang. 

· How is ‘Human Endeavour’ going to be assessed?  Shouldn’t the assessment module (assumed to be a separate document) be developed at the same time, so that curriculum content and assessment are consistent and can feedback to each other.

Group R

· Science Understanding should include communication.

· Do students ever look at the rationale when choosing to undertake physics?

· How serious are we about the units being inquiry based learning? This takes time and with an overloaded content, it’s not going to be possible.

· Neutrino problem – recent development – requiring the standard model to be reevaluated should be included.

· Development of complex concepts could be aided by introduction of “simpler” ideas earlier, eg sound as an introduction to waves rather than electromagnetic radiation.

Group T

The rationale doesn’t seem to align with the content in the document.

Group U

· This would not excite my year tens

· Rehash of other parts of document

· Unappealing because it is a bit theoretical

· Road science might be more interesting to kids

· You would like to see something that would draw the kids in from the point of view of the world around us

· Looking for something out of this document to give to year 10 to encourage them to study physics

· Perhaps the enquiry skills are what you would show the year 10 to engage them

Group V

Not much on ‘Sound’ and ‘structures and materials’

Climate change – where is heat and heat transfer?

Very vague on some points – ‘energy losses in the transport of electricity’

Group Y

Narrow.  At least 20 years or more ago.  21C not on the horizon

Organisation
3. Do the three strands adequately cover what students should experience from a physics education?  Can they be easily interwoven in the classroom?
4. Are the ‘general capabilities’ manifest in the draft?
Group B

· Unit 1 is too much; students will leave after this unit, semiconductors too hard for year 11

· Where is the hook to get the students into Unit 1 and stay through to Unit 4.

· It is very dry and concentrates on recall more than calculating, design, explain.

· What equations do we need?

· What actually is examinable? All three strands or just science understanding?

· There needs to be an option unit similar to how we know have detailed studies that will incorporate each states particular local physics, eg mining WA/NT, Lucas Heights NSW, synchrotron Victoria

Group C

· They appear to be succinctly saying the things that we have been doing in our current course. Refer to p12 in study design…they are similar.

Group D
· Query about the timeline for covering content in each unit– has anyone tried to put one together? 

· The layout should really have the 3 strands printed in parallel in a landscape format to emphasis how each part links up.

· The headings for each unit could be supplemented with thematic relevant questions. eg: Space Science: How do we …
Group E
· There is some concern that “Human Endeavour” and the historical approach will be just token. In some topics it could be powerful way to teach.

Group F

· Many students come in to Unit 1 now with seemingly little knowledge. Base knowledge depends very much on who taught them in earlier years. Some schools have started comparing their current courses with proposed 7-10 National Curriculum, and doesn’t appear to be much in the 7-10 National Curriculum. Electricity, geology, a bit of light. The fear is that too much prior knowledge is assumed for students going in to Physics, many students may not grasp this prior knowledge, and little opportunity to teach/revise what they need to successfully attempt Unit 1.

· Content, in general, is more theoretical. How many careers need sub-atomic particles, Big Bang Theory, etc. What about materials & structures? 

· Too much content. Will there be enough time for prac? The volume of content may lead to a shallow / superficial teaching of the subject. Need more detail in the dot points.

· Sustainability – seems to be more in Yr 9&10, and don’t want to double up in 11&12. 

· Indigenous history & culture – is this here for tokenism? Is so, what’s the point? Flight & boomerangs maybe, but that’s about it. 

· Don’t like the way that each unit is locked into a “concept”. The conceptual headings could restrict the way subjects are taught. What’s wrong with calling them Unit 1, etc, then have sub-headings.

· Need to include more Thermodynamics in the course. 

Group G

· In principle, one could cover all of this, but is there time to do so.  The mandated structure makes it less likely that teachers will feel free to follow tangents motivated by student interests.

· For Unit 2 – isn’t this material much better suited to Unit 1? The concepts are all much more accessible for students new to the subject and it would permit the development of mathematical frameworks.

Group H

Response:  Strands aim to link but it is unclear as to weighting of strands.  Not sure as how to assess “Human Endeavour” with other strands.

Most students do physics with a view to engineering/science/biomedical, however document (and entire course) are too theoretical and not experimentally-based.  Only a handful of students would look to study theoretical physics.

Group J

Q’n 3: New textbooks would have to support this for newer to teachers to help give them a lot of the context around each topic.
Group K

· Not included: Flight, optics, photonics, synchrotron, heat, sound (limited), structures & materials,

Group L

Science Inquiry skills description p1, – should include predicting

Science as a human endeavour;

· Description should include economic implications as well as moral, ethical and social

· Is this strand examinable? or assessable?

· Increase focus on the Asian contribution to the history of science – eg gunpowder, rockets, printing, India – astronomy 

Science understanding;

· Current study design includes verbs – design, calculate, evaluate, compare and contrast etc – not many of these in this document

· “Calculating” missing in description

· Manipulating data only implied in analysing and interpreting evidence, it should be made more explicit

· What are the mathematical expectations for Physics – everyone able to do methods ? Define.

· Are units 1 and 2 prerequisites for units 3 and 4? Can a student do Unit 1 and 4 only? Flexibility?

Agreement that the strands can be interwoven into the classroom – hopefully no need to specify and separately treat the three strands. 

· Rewrite the document in table form with all three strands on one page, ie. Science understanding, down the side with related Inquiry skills in a column next to this and then another column for Human Endeavour next to this – easier for teachers to understand and use. Have these under a Context Heading, eg. for movement, “Transport and Safety”

· Inquiry model not as easily integrated because of reduced emphasis on prac work

· Needs increased context focus for the teaching eg “Transport and Safety”

· General capabilities not explicitly visible – could a first year teacher, or “new” Physics teacher find them? Need experience to identify these opportunities.

Group M

· The strands do cover most of what students should expect, however we see far less scope for practical work to happen given the content to be got through. This is particularly evident in Unit1 which appears to be very theoretical.

· General capabilities are perhaps there reading between the lines, but not explicit. The “assumed knowledge” that is apparently required is above that of most of our entry year 11 students.

Group P

· Organisation does not allow teachers to choose areas which they may have special interest in or prefer to teach. There needs to be some options like our detailed studies.

· Too much content tacked on to the end of topics. No mention of resistance, energy used instead of power. SHM added to end of motion.

· No simple circuitry before applications, no specific equations included

· Not a functional document in any form what so ever because there is no logic to dot points. Very difficult to constructively comment when it is so broad.

Group Q

· Why is unit 4 titled ‘physical models and their relationships’? Surely there are physical models underlying all the units: eg the mathematical model for understanding motion and the wave model for understanding light behavior.

· Overall the total curriculum is too comprehensive and at the same time leaves out interesting aspects of the ‘sound’  and ‘materials & structures’ topics which many students find interesting.

· Concepts seem to be randomly placed. We sometimes find topic descriptions to be abstract dot points with little indication of depth. Seems to be trying to cover everything but we may not have enough time to complete any one thing properly.

· Someone needs to compile an accurate estimate of how many hours it would take to teach each unit and the total curriculum. That person should take each of the listed topics, unpack it into sub-topics (if applicable), estimate how long it would take to teach the topic, then add up all the time estimates to get an idea of how big the curriculum is and how many hours per week would be required to teach and assess it. The estimate should including the four extended practical investigations. The estimate should also take into account that it would be given the inquiry-based approach of teaching which takes longer.

· Aspects of Climate change are mentioned in various sections of the document but are not brought together to show how the greenhouse effect works.

· Transistor topic proved to be very difficult to teach within the timeframe constraints in Victoria’s previous study design: recommend we drop it from the national curriculum too.

· Inquiry based learning can take a lot longer to bed down concepts; so how can we deliver so many topics covered in a semester using the inquiry-based teaching technique.

Group R

Interweaving of the three strands will depend on the competency of the teacher.
Group S

· ‘Science enquiry skills’ and ‘Science Understanding’ looks fine. ‘Science as a human endeavour’ is interesting from a historical perspective. Most physicists have been from a wide variety of cultures. Their contribution to science is more important – that is what we teach students in class. I am not so sure about the term ‘moral and ethical implications’ in Physics.

· The ‘general capabilities’ are quite clear and obvious about teaching expectations and assessment tasks in class.
Group T
Is the 3-strand approach really necessary? – If Science has been taught like this in K-10, then they will have the inquiry skills etc already. Also, they won’t be assessed on Science as Human Endeavour, so why is it in the document. 

Group U

It seems the thee strands need to be taught simultaneously so that there is some relevance for these students

Group W

Generally happy with the strands – follow on from VELS.  Can be interwoven in the classroom.

Group X

The idea of science as an investigative process that extends our knowledge in ways that benefit and progress society has appears to be covered by the three strands. Our reservations lie in the current extent of the curriculum and more accurately the depth to which it will be stipulated that some concepts will need to be covered.

The idea of a human endeavour strand could be introduced as a context setting device (throwback to the 1980’s/90’s?)

Science understanding strand
For each of the 4 units:

i) Quantity of Content
5. Is there too much content, not enough, just right?  Give examples of suggested changes

ii) Level of Difficulty of Content 

6. Does the content allow challenge as well as provide access?  

iii) Selection of Content

7. Any changes?  If so, is there content that should have been included? Is there content that could or should be left out? Are there enough examples of 21st Century content and content linked to careers such as medical physics and engineering?
Unit 1

Group A

Motion

· Unit 1 is too big

· Should be in unit 2 so it can be married with calculus in Yr 11 Methods Sem 2

· Maths skills are weak at the start the year and yet they open with motion 
· What’s an inquiry approach?
· The dots points could be very large as there is not a lot of detail.
· Why the four fundamental forces at this point without any nuclear or electricity, completely out of context and inaccessible
· Friction linked to electrostatics, to what detail? We have not done nuclear or electricity at this point
· Simple harmonic motion is way beyond these students 
· Lots of emphasis on friction, why?
· What is friction, force by what on what?
· What is heat? Is it defined?
· Applications of dynamics and conservation dot point is out of place and does not seem to show examples of the content they have just covered. These are very complicated ideas of energy that are  not easily shown as a quantitative concept although we have just done dynamics in a quantitative.  This unit could be on its own.
Electricity
· This unit is HUGE. Coulomb’s law, is it needed?

· No explicit mention of resistance or resistivity, though implied with Ohm?
· Household safety? Electric shocks

· Applications of p-n junctions create the opportunity for much practical activity but whether the students will understand conceptually what s going on

· Rectifier circuits, inverter circuits, amplifiers cover a lot that would expect they are not broken down , rather a black box kind of investigations, this is what goes in this is what comes out.

Group B
· Inquiry approach what does this mean? Is this inquiry approach for everything? Should be “include inquiry approach and other skills”

· Like the extended experimental investigation in Motion, do we need extended investigation in every unit? What is meant by investigation?

· For electricity unit basic concepts, do exactly what we do in Victoria now 

· Get rid of semiconductors, doping etc.

· Limited circuit theory, where is series circuits?

· Power losses in the transport of electricity – should be in unit 4.

· Construction of simple electronic circuits with a mixture of AC and DC is inappropriate at this level. A transformer is the first step in the rectifier circuit yet not mentioned here.

· What are the required equations for this unit?

· Define the resistance as a ratio of V/I  for example as in the VCAA study design

· “The relationship between voltage, potential difference and current for materials, including:” should be changed to understanding the concepts of electric current, potential difference, energy, power and resistance including:

· model resistance in series and parallel circuits using potential difference versus current (V-I) graphs, resistance as the PD to current ratio, including V/I = R = constant for ohmic devices

· Semiconductors delete

· Where is digital electronics? What unit should it be?

· General vagueness of dot points

Group C

· Time and status needs to be given to matters relating to measurement. Eg. Standard form, sig figs, order of magnitude, accuracy & precision, handling uncertainty.

· Take out the uni physics of semiconductors….3 dot points.

· Many dot points are not well specified. P6 dot point 1,2,5, 6 & 12delete,15 & 16need to be in U2 radiation, 17 to 20 questionable at U1, 21,23,24 belongs with U4,Page 7 dot point 1 exit, 4,

· Too much content. Far too ambitious and if it were to be covered, it could only be superficial.

· DC to AC conversion is inappropriate. Leave it out! 

Group E

· Too much in all units

· Simple Harmonic Motion – too hard for yr 11. Yr 11 should concentrate on uniform acceleration. Yr 12 can look at non uniform acceleration.

· We recommend that SHM is removed from yr 11 and perhaps introduced in yr 12 as an eg on non uniform acceleration, with circular motion

· We recommend that the last two sections on semi conductors and AC-DC rectification should be removed as there is too much in the unit to then teach this part properly. We find the inclusion of amplfier circuits in unit 1 too difficult for yr 11 students.

· We think that the document needs to explain how far a topic should be treated and what is not treated. For eg the field model of charged particles can be demonstrated or shown to students eg. using caraway seeds in oil and charges etc but a full mathematical treatment of the inverse square law is not covered.

Group F

· Too much. 

· Motion of object relative to another – one dimensional OK at this level, but not 2D. 

· Four fundamental forces out of context, & too hard for early year 11 – to what depth does “identification” mean? If just “this is what they are” then what is the point? 

· What does “contact & frictional forces from electrical interactions” mean? 

· Acceleration at this level should be kept at a constant, and therefore SHM not appropriate here. 

· Does equilibrium imply/include torques? 

· A number of Unit 3 level concepts included at Unit 1, and students will struggle. 

· F v x graphs – keep time on horizontal axis at this level. 

· Why are living organisms mentioned here? 

· What’s the difference between voltage and potential difference? At Year 11, interchangeable.
· Very little mention of circuits – no mention of series circuits. Should include simple DC circuits, series & parallel circuits. 

· Other than Ohms Law, not much on resistance. 

· At Year 11, stick with mostly ohmic devices. Semiconductors could be a struggle for students.  

· Energy losses in the transport of electricity, should be with generation of electricity. Out of place.
· Just talk about conductors, not semi nor superconductors. 

· Haven’t covered heat at all, then we come across “effect of temp on resistance”. 

· Heaters & heat pumps – just seems to be tacked on. 

· Household circuits & suddenly into heat efficiencies. 

· Maybe household wiring should be an example of an inquiry. 

· Again, lose the stuff on semiconductors. 

· The subheading – “Construction of SIMPLE electronic circuits…” then lists dot points that are at Yr 12 or beyond level. Some of these were taken out of Yr 12 because students were struggling with it, but here placed in Sem 1 Year 11. Where are voltage dividers? Do we need to be talking about both AC & DC? Just stick with DC at this stage! 

· Seems to be a conglomeration of electricity ideas just thrown together without any continuity. 

· We need to have a gradual development of depth of ideas. 

· Can Year 11 students learn all this? Would probably experience a huge drop-off of students after Unit 1, which could eventually lead to future students not choosing the subject as it is too hard. 

· If we cover all this material, it would become very shallow leading to a series of recall questions. 

Group G

What mathematical pre- and co-requisites are assumed?

· A mish-mash! While many approaches include history of the development of scientific thought as an integral part of the teaching of concepts (thus covering the ‘science as a human endeavour’ as a matter of course). As Unit 1 stands, this is difficult to do.

· Wouldn’t the ‘energy’ unit be an ideal place to explore thermodynamics?

Group H

Response: Swap Unit 1 and Unit 2 around.

Amplifiers and transistors should be in Unit 3 or 4.  Too complex for Yr 11 students.

Group J

Take Electronics out of Unit 1 and put it in Unit 4

We need more explanation on the dot points:

· The generation of contact forces and frictional forces from electrical interactions What is this dot point getting at? Does it belong here? We don’t know what is expected here and are having difficulty explaining what it is about between ourselves. Is this a totally new topic?
· Description of a system which is in equilibrium  Rotational, translational, thermal equilibrium? What kind of equilibrium?
· The conditions for and the nature of simple harmonic motion.  To what level does simple harmonic motion need to be understood, understanding that this is at the start of Year 11. Springs or pendula? Could it be studied as an investigation of variables of simple harmonic motion.  What level of mathematics is required to study this topic?
· Energy losses in the transport of electricity  This should be in Unit 4 after the students learn about transforming and transmitting power.  We need to know what level of understanding (numerical or qualitative) is required for the dot points in the section “The relationship between voltage, potential difference and current for materials”
· The effect of temperature on metals, including superconductivity should be “Describe the effect of temperature on metals, including superconductivity”.

· The nature of doped p- and n- type semiconductors.  This sounds very difficult for Year 11 students. It should go into Year 12.  A lot of the Science as a Human Endeavour topics that relate to semiconductors should then come out of Unit 1 too.
· Developments of … replacement of metal with lighter carbon composites in cars, planes and sporting equipment. This sounds like a structures topic, but structures isn’t in the Science Understanding strand.
· All references to semiconductors should be taken out (9th and 10th dot points) .
Group L

Core subjects plus some detailed studies present from the current Victorian course – so initially seems achievable, however Unit 1(and others) – too much content although not clear how much detail is required under each dot point.

Rectification too difficult for Unit 1 – it seems to jump from basic concepts (such as current) to applications eg. rectification too difficult. Also semiconductors, etc … drop out rate of students will be very high after Unit 1.

Group M
· Too difficult for beginning year 11, particularly the maths skills required. 

· Too much: leave out transistor/amps, capacitors, point charges, SHM for starters. AM and FM modulation better done after knowledge of waves.

Group N

Unit 1 separate Motion and electricity into different units

Too much in unit 1 – too long

Get rid of SHM

Solar radiation is included before radiation is covered in unit 2

Transistors and capacitors too difficult for this level.

Should electronics be part of unit 3/4 course so that it is examined and valued.

Heat pump needs an understanding of thermodynamics

Simplifying series / parallel circuits is missing

Group P
No semi conductors most of page 7 to be omitted. No SHM.

Four fundamental forces?? Break down to appropriate level for year eleven.

Applications of dynamics to be omitted.

Needs proper circuit analysis and introductory concepts. Resistance, Current, Series and Parallel c’cts,

Group Q

· Perhaps swap order of unit 1 and unit 2. Unit 2 is more accessible to beginning Physics students (year 11 semester 1), so it would be better to begin with unit 2, before venturing into the more challenging topics in unit 1.

· Move relative motion to unit 3 due to the concept of vectors – merge with special relativity.

· What is involved in the extended practical investigation and how would it be assessed?

Group R

· Use of an inverter circuit to convert between ac and dc – very challenging for Y11.

· Swap U1 and U2. Will turn off too many students by tackling motion and electricity straight away.

· Move the electronics out of U1. Many students will commence U1 still learning basic DC circuits – too difficult to progress all the way through to electronics.

· Simple harmonic motion? No thank you.

· The spatial distribution of solar radiation….???????

· Remove Coulomb’s Law. Easier to introduce electricity with basic circuits.

· Semiconductors, knowing the intricacies is too difficult.

Group T

· First bit of motion is mostly ok.

· Scheduling of motion content is appropriate. Linear motion in Year 11, circular motion in Year 12.

· Is it really necessary to understand to the four fundamental forces to understand Newtonian motion?

· Inclusion of simple harmonic motion? – Why? Too hard, year 11s don’t know enough maths yet.

· Conservation laws related to circulation of atmosphere etc – This is geography, not physics.

· Graphs – do they need to know calculus, or will all the graphs be straight lines?

· There is no basic introduction to electric circuits. There is no electronics in the Year 10 Science National curriculum document.  The students will not be prepared for what is in the Physics document.  Straight into pn junctions and semi-conductors.

· Wiring in houses is great, but then into rectifiers and inverters (both too hard)

· Transistors and op amps were recently removed from the year 12 course – but they’re re-introduced here. 

· The concepts are not in a good order. Hard stuff first, then basics later on. (especially for electronics)

Group U

· Motion is a good unit to start with but it is perhaps a little bit long with the electricity, electronics and simple harmonic motion 

· Takes both 11 & 12 motion both 11&12 electricity and 12 electronics and try to fit them all into one semester.

· Not enough time for all this and Extended practical investigation

· How would you interpret “ethics”?

· It doesn’t include” identify and apply safe and responsible practices when investigating….”

· The amount of stuff in this unit is too much and too scary for semester 1 year 11.

· There is an overall view that we could not teach this to any relevant depth.

· what is implied by vector and scalar? what about addition and subtraction of vectors?

· ‘Motion relative to another’: not specific enough to know what is expected here.  Is it galilean transformations or relative velocity?

· ‘Contact forces through electrical interactions’: interrupts motion to discuss electrical forces here

· ‘Difference between mass and weight’: this also occurs in unit 3, so to what extent should it be treated here? this seems small but SHM is huge how should we know

· ‘SHM”: what has simple harmonic motion got to do with motion? needs to clarify vertical or horizontal SHM  No context for SHM with regard to the rest of the dot points.

· ‘energy loss by friction’: is loss a good way of describing energy conversion into a no useful energy?

· ‘Coulomb’s Law’: where does this apply to everyday life.  Where is the relevance to 21st century physics- interesting but it could go to make space for other more up date things.

· ‘energy loss in transport of electricity’: transformers is discussed before this in unit4 VCE and this then flows on nicely.  What depth does this statement expect?

· ‘Effect of temp on resistance, inc superconductors’: to what depth does this need to be done?

· ‘conduction through pure semiconductors’: why this- it needs a chem background, what depth?
· ‘Effect of temp on resistance of semiconductors’:  relevant to year 11?

· ‘Household wiring;” GOOD LOOK AT WORDING = supply of correct voltage and current!

· ‘Comparison of efficiencies …’: what is meant here? touching on thermodynamics without actually including it in the unit

· ‘Construction of circuits …”: this is technology not physics- what are the kids going to do with this, more chem based.  transistors just came out of the year 12 course

· ‘inverter’: too hard for year 11  too more than touch on.

· ‘operation of electrical systems’ : assumes operation of voltage dividers and understanding of series and parallel circuits, understanding of LDRs and other sensors without being mentioned.
· SHE strand: energy conversion in heaters …’:  looking at heaters without understanding of convection and conduction and radiation
Group W

· Should be content on Heating and Cooling – perhaps as an elective/detailed study.

· In the past it was extremely difficult to get through the content when motion and electricity were coupled together. Suggest that Motion be shifted to unit 2 (see sequence section for reasons) – swapped with Nuclear energy.

· Leave out the more complex p-type/n-type semiconductor theory and IC’s.

Group X

Our concerns lie in the fact that this unit focuses on the basics of electronics and mechanics, but there appears to be a large amount of curriculum. This will restrict the amount of essential consolidation time that students require to master these basics. The topics extend quite far as well into quite complex fields. For example, simple harmonic motion was formerly a module at the end of Specialist Mathematics and the investigation of semiconductors and non-Ohmic resistance variation due to temperature is introduced when students have only just become familiar with the concepts of applying Ohm’s law and power law to series and parallel circuits. As it stands, unit one takes the electronics content from Unit 1 VCE, Unit 3 VCE and the further electronics outcome from Unit 3 VCE and tries to get students to learn all of it in one shot. We were concerned about this.

Unit 2

Group B

· What is in this course for the students that exit at Unit 2?

Group E

· Need to change title to “Light” or “Electromagnetic Spectrum” rather than Radiation.

· Wave model might confuse students who have encountered ray drawing and light boxes from junior classes (yr 7-10).

· Light topic needs more gradual development of concepts. Coulomb’s Law and Maxwell’s predictions are too full on for yr 11s. Their consequences could be shown by demonstrations but a full mathematical understanding of inverse square law us too much at this level.

· TIR (total internal reflection) dot points:

· Needs to include refractive index before refraction

· No mention of dispersion

· Need to lose “digital” since analogue refers to AM and FM transmission – this could be a can of worms........

· Analogue network will be cut off 1 year into new curriculum – so this could be irrelevant

· Sound as a topic is a nice way to introduce resonance and doppler effect but isn’t mentioned.

· *** Should change title to “Waves and Radiation” so that can build up understanding of waves using sound then cover light. Radiation term can cover nuclear radiation/physics.

· Remove “imaging” since Doppler effect is used to measure blood flow, not to image.

· Remove “Photon” energy when discussing Doppler effect since this isn’t necessary, waves cover the idea and quantum physics isn’t covered yet.

· Positron decay in dot point sounds like it refers to the gamma source Tc-99m – dot point should be changed

· Discovery of Neutrino is complicated – what kinds of questions eg quantative??? Could we ask about data from Fermilab and large Hadron collider???

· We recommend that this section is removed but discovery of neutron and neutron radiation could go into the section before

· We recommend that calculation of binding energy and binding energy per nucleon graph should be removed from yr 11 and perhaps only the graph moved to unit 3.

· In dot point about physical basis of biohazards – should explicitly say something about dosage, dose equivalents. 

· Time Scheduling – 50 -60 hours, 20 weeks – We think there is too much content and the waves part will take time for kids to comprehend

· Human Endeavour  Section ??? It seems to be an add on. Perhaps a good DVD would show the historical development of radiation

· Science Inquiry skills:  Cloud chamber tracks – not many schools have this,  Measuring the wavelength of emission using a laser or spectral lamp is too difficult for yr 11m

· Doesn’t gradually develop students inquiry skills from yr 11 to yr 12. It is too similar from unit 1-2 to unit 3-4

Group F

· Reflection, refraction etc of light best way to teach is with a light box using ray properties, but students haven’t encountered the concept of light as a ray in the new 7-10 Curriculum. How can they comprehend reflection, refraction, etc without dealing with light as a ray? 

· Conditions of total internal reflection – specify critical angle? 

· Optical fibres – what depth? Acceptance angle, dispersion, types of fibres? 

· Transmission of electromagnetic waves – Year 12. 

· AM & FM are old technology- everything is going digital. 

· Experiments on diffraction & interference….move to year 12. 

· Definitive evidence – but you haven’t introduced students to any other models as a comparison. 

· Teaching interference of waves with light – too abstract at this level. 

· Resonance at Year 11 with light & electromagnetic waves – again move to Unit 4. 

Group G
· As noted above (Group G), much of this would be better suited in Unit 1.

· There is an assumption of previous knowledge (e.g. the nature of waves) that has not in fact been covered. 

· While the course is content heavy, this issue is not as critical in Unit 2 as in the other units (again, a reason to move this to Unit 1).

· There are things which are unclear:

· e.g. – “operational uses of digital radio and television” – what does this mean?

· the “roles of terrestrial and extraterrestrial telescopes” – is this just a survey of types?

· how much understanding of “galactic red shift and cosmic background radiation” is required?

· The question of how appropriate this material is depends entirely on the question of how much depth is required in each case. Specifically, it would be very helpful to have an indication of which equations (i.e. what level of mathematical rigour) must be understood. Dot points which are particularly dependent on this include: 
· “thin film interference”, 

· “conditions required for resonance to occur”, 

· “resonance in microwave ovens to heat food”, 

· The Doppler effect (Note the assumption here that Planck’s constant is assumed…)
· The application of the laws of momentum to analysis of data from Fermilab…

· Need some introductory material on waves (e.g. bring back sound – this would make understanding the diffraction and interference materials much more accessible)

· There needs to be time allowed to cover the CONCEPT of resonance before you get into much of the light/waves material here

· Again, clarification of depth is required (e.g. How far into Big Bang theory should we go?)

· The experiments proposed are in some cases very advanced

· Diffraction, interference, Young’s double slit – Year 12s have trouble with this!

· How much do you need to know about cyclotrons etc – just mention the names??

· As above – what mathematical pre- and co-requisites are assumed?

Group K

Fundamental review of waves is not covered prior to introduction of EMR.

Group L

No introduction to developing a concept of waves – straight into radio waves. Nearly all teachers do sound – could be a good intro to light – should be at start of Unit 2 – fun.

Group M
· Too theoretical.

· The initial paragraph is good and does make the following dot points less abstract and puts some perspective on them.

· Maxwell’s theory comes before basic waves – should be after light as a wave, etc.

Group N

Photon energy not discussed – just waves

Big Bang theory and Doppler effect should be in unit 3

Group P

· Include some optics 

· Take out encoding information for transmission using electromagnetic waves

· Sound to be included in unit 2 for waves eg, Doppler effect here not red and blue shifts. Look at properties of sound waves and adapt to light waves. 

· Take out thin film interference.

· Take out Dependence of theories about the universe on information obtained using the electromagnetic spectrum.

· Take out calculation binding energy.

· Take out third dot point page twelve!

· Take out application of nuclear stability and related energy principles

Group Q

Drop out reference to Aus Synchrotron, and leave it to unit 4.

Group R

Good to include synchrotron and LHC.

Group T

· Introducing light as an EM wave as the first mention of light. Wouldn’t the ray model of light be more appropriate?

· Wording of some things is inappropriate. Eg “experiments on diffraction and interference that provide definitive evidence for the wave model of light” – this implies that the wave model is the CORRECT one. This is wrong!

· Doppler effect in relation to imaging in medicine or redshift/blueshift of galaxies – they don’t even know about models of the universe and expansion yet– how about Doppler effect as a concept alone? Or as related to something simple to observe – ie sound

· There is TOO much content. 

· How much detail is needed for these dot points? Unstable nuclei – good. 

· Discovery of the neutron and the neutrino and the LHC. How much do they need to know? Do they just need to know that it exists. It seems like this bit was just added in for no good reason – it disrupts the flow of the dot points around it. 

· There are some good points in the document, but then there are also some parts that are much too hard and don’t really seem necessary. 

Group W

· Sound could be included (as an detailed study) to complement/reinforce the Light content.

· Motion (from Unit 1) to provide lead in to Unit 3, cater for those that join Physics study at Unit 2 and would be disadvantaged by not having done it at Unit 1.

· Alternative energies seems to have been overlooked – very topical in current climate and going forward.

Group X

Concern that a wave model is used to explain light when students have no idea what wave mechanics is. Depending on depth, there may not be time to explain the basics of wave mechanics. Clarification would be needed for the topic of reflection processes. Would this be similar to the current VCE Unit 2 course, or to a much deeper level?

Unit 3

Group C

· Concern over the sequencing of motion in Unit 1 being tooooo separated from Unit 3 and will need major revision before progressing.

· Large proportion of students going into engineering are not catered for by the lack of work related to Victorian Structures topic.

· As long as relativity is included its content needs to be carefully prescribed.

· Apprehension of teachers needing to cover the relativity topics…percentage uptake in Victorian study design.

· Too much to get through in a semester…suggest options like the Victorian detailed studies to allow coverage.

· VCE & IB has acknowledged the vast nature of Physics and as a consequence offers choice of level of study as well as options.

Group H

· Unit 3:  Amount of content in ‘Science and Understanding’ is achievable, however unclear as to time for ‘Human Endeavour’.

· Swap Relativity with either Structures & Materials / Sound.

· Relativity may be too difficult for students as well as teachers!

Group K

· Query inclusion of Relativity in place of structures and materials – Engineering suffers.

· Astrophysics topics may be better suited to Year 11, where there is more time to explore cosmology ideas.

· Many of the Cosmology ideas are covered in Year 10 Astronomy course (e.g. HR-diagram, magnitude etc.)

· Why limit the motion to Space? Terrestrial application of motion (e.g. circular motion) needs to be brought back into Content strand

· Momentum and conservation of energy – a bit light in description

Group M

Too much cosmology at the expense of more practical physics (sound, structures, alternative energy sources) – goes to the point re: engineering pathways

Group P

Structures need to be included, Take out Astrophysics and Nuclear Fusion
Group R

Remove comparison of propulsion systems and energy efficient strategies for launching spacecraft.

Group T

· Limitations of projectile motion – how about considering air resistance? Changing value of gravity is more related to satellite motion than projectile motion. 

· Special Relativity as a small inclusion is a big ask – previously it was a whole area of study.

· Lots of Astronomy and cosmology – lots of ROTE learning required. 

Group W

· Structures and materials seem to have been ignored severely limiting pathways into fields of engineering. Include as core and retain relativity and Cosmology as electives.

· Electronics seems to have been watered down (and shifted). Where is the “voltage divider”, input circuits, basic amplifiers etc.

· Motion/Universal Gravitation good.

Group X

Special Relativity is a heavy concept for students to tackle. While the segue from light to special relativity is logical, will students be ready for the leap from straight line propagation of light to Lorentz transforms and the idea of perception being dependant on light events and observer frames?

Seems to be a medley of Y12 gravitation, projectile motion, Y12 Relativity detailed study, Y11 astrophysics. These are all chunky topic areas on their own and it is unclear whether they will be “pruned back” or not. If they stay as they are, then they will be content heavy.

Unit 4

Group D

DC & AC:

· Possibly remove AC Induction motors. 

· Torque: does this mean teaching F x R or simply a description of the twisting effect of forces/

· This is the appropriate unit for rectification of AC and inversion of DC, not unit 1. 

Group L

“Unit 4: Physics models and relationships” – How inviting does that sound? – Unit names should be looked at.

Group M

· Looks OK but too much, seems to have a lot of rote learning work at the expense of deep understanding. Eg. Shroedinger, Pauli, greenhouse, 

· Why resonance and not standing waves?

Group O

· Title of unit is rubbish? meaningless? What are we really doing?

· Electric Power and Particle Physics

· What is cosmology "Theory of everything" doing here - hard to teach? and why teach?

· Evolution of Universe - hard? interesting to a very small subset?

· Electric Fields mentioned in unit 1 - belong better here. Fields in general? Magnetic fields mentioned for first time - sequencing issue

· Sequencing issue again: discovery of electron leads into atomic physics - so maybe later in this unit.

· AC induction motors not in vic course - also eddy currents not on course - eddy currents also too hard - what depth to cover? omit these two dot points.

· Phase linkage/leakage unnecessary detail ("I don't mind talking about these ideas, but I wouldn't want to have them examined")

· note - lack of equations a problem hroughout - equations define curriculum with a lot more details - eg explicitly state F=BIl, or F = BIlsin(theta) - it makes a difference.

· Balmer equation - depth to teach?

· Planck - interesting story, but how much to teach? are we going to teach blackbody radiation?

· Schrodinger / Heisenberg / Pauli all demanding - Pauli's exclusion primciple belongs much more in chemistry.

· Lasers - not in core 

· (Lots of physics concepts that are not well known by lots of teachers - problems in teaching well)

· whole laser paragraph - this is a particular aspect of technology, not really fundamental physics, not really a critical point for general physics knowledge.

· To what level particle accelerators? too much detail. 

· Still problems with options - do they exist? our group of three seems to say yes...

Group P

Take out everything from Lasers down

Group Q

Drop eddy currents, back emf , operation of microphones and loud speakers.

Drop the Standard Model.

Group T

· Needs more info before the first dot point. What happened to just learning about magnetic fields and electric fields etc?

· Milikan’s measurement of the charge on an electron – do they need to just know the value? Do they need to know how he did it? Do they need to reproduce the expt?

· Page 18 seems ok for content. 

· Mentioning Schrodinger – why? Do they need to know the equation. Do they just need to know his name?

· Development of the laser – need to find some relevant physics, rather than just recalling how laser light is produced. 

· Standard Model – do they ROTE learn the 12 fundamental particles and their properties? 

· **How do they ROTE learn by the inquiry method. Reciting facts is not what physics is about.

Group W

Last two dot points in Quantum Nature of Light should be dropped.

Particle Accelerators &Nuclear Physics offered as detailed studies.

Group X

We were pretty comfortable with the electromagnetism and application to power generation. Quantum looked good up to Schrodinger and Pauli – once again, what is the depth of the topic. Calculation wise these could only be done as incredibly simplified examples, however if the stipulation was “qualitative” then I could only really see this being examined as an essay option like on the HSC examinations from NSW.

General

Group H

Allow options for study (eg two core studies + detailed study)

Not enough detail in DRAFT Curriculum to properly assess difficulty. (for all units).  Draft is significantly unclear in detail to fully understand/deliver a coherent course.
Motion from Unit 1 to Unit 3 should be back-to-back.  Avoids 6 month delay and allows students entering at Unit 2 a better chance in Year 12.

Group I

· Use of verbs to give clarity of what is expected, No indication of formulae to help to indicate specific stuff to be covered, 

· Is sound covered elsewhere? (Unit 2 – light but not sound or waves) Ditto Waves?

· We are happy with Content on p.18, and p 19 down to Davisson and Germer**. After that we begin to discuss because we are unfamiliar with the topics after this we do not know if it is too much because we don’t know the depth required. This gives us concerns about accessibility of some of these topics. Is there any indication of the maths skills required? Is the coverage qualitative or quantitative. This has implications for accessibility.

· There is too much content after ** above to be covered in the time available, given that we currently take 9-10 weeks to cover the material up to this point.

· Is the Science as a human endeavor section simply the context in which we place this understanding …Will it be assessable and how will we know what is assessable?

· Science Enquiry skills – More detail needed to explain if this is assessable or is it a bunch of suggestions for the extended experimental investigation?

· We do not believe that there is sufficient time to do an extended experimental investigation in the already crowded Unit 4. Suggest a practical test instead of the extended experimental investigation.

· With respect to the 21st century content we acknowledge that there is an attempt to do this but we need clarification about depth and specifics.

· Has the course been compared with the current university requirements?

· We have concerns about the general appeal for our students of the topic – The relationship between the big bang model of the universe and the standard model. Further we are not sure about the depth of treatment and the nature of the assessment. If these topics are to be descriptive rather than mathematical, then ESL students in particular are going to be very disadvantaged.  We have similar concerns about the cosmology topic in unit 3.

Group K

· Possibly too much motion and electricity to get through during Unit 1

Group L

Very dry course

Heat also left out – should thermal energy go into yr 10 science course?

Whether enough quantity depends on depth required in each dot point– this needs clarity and specificity. Too many assumptions that teacher will know what is being referred to – not enough support for new teachers. 

No formulae specified.

More prescriptive

Include formulae that are required to be studied as well as what related formulae or concepts that aren’t necessarily ie include NOT statements where applicable

Group M

· Layout – having the three sections with no links makes all but the content a “wish list”. Having the three strands together in a table which shows which pracs and demos and which contextual situations go with which content dot points would be clearer. (Particularly in terms of exam questions)

· Too much content: It could leave no room for proper, deeper understanding of concepts, with just a formula approach to get through it all and prepare for exam. Leave out the add-ons: SHM, modulation, lasers, fair bit of the nuclear theory.

· Content without the necessary background for proper understanding: eg Greenhouse stuff needs understanding of thermodynamics, molecular vibration modes, etc . This would be a unit in itself! This means that knowledge of the dot point could only be examined by rote learn and regurgitate type questions.

Group O

· Much content is just mentioned - unclear what depth to study.

· Too much content in general... 

· Headings important - but poorly done - headings need to be standard 

· unit 1 should be motion and electricity

· unit 2 should be radiation and nuclear physics (or light and nuclear physics)

Group P

· Too much content: cut out

· Unit 4 timeline too big, not time for an extended Investigation. Needs Structures and Materials
· Much of the content does not appear to have a logical progression. Too much 

· No realistic challenges it is not accessible not enough content we can do hands on stuff with. Topics need something tangible to work with but too much content included to cover. Not nearly enough time. 
· There must be options ie. Detailed Studies

Group R

All units too long. 

Remove some of the core material and include options.
Plenty of scope for challenge. U1 and 2 are both too challenging too early.
Group S

Changes in names of topics made according to its contents in respective units

Unit 1: Nuclear Physics, Standard Model and Universe, Cosmology
Unit 2: Light, Movement
Unit 3: Motion, Relativity, Electricity, Electronics
Unit 4: Electromagnetism, Quantum theory of Light, Development of Quantum theory,  Development of the Laser, Particle accelerators
Group V

Unit 1 – too much content, ‘movement’, ‘electricity’ and ‘electronics’ 

Unit 2 – Maxwell’s prediction – Yr 11 ?????  Discovery of Neutrino?

Unit 3 – Motion hasn’t been touched since Unit 1??  Relativity and Cosmology new areas for many teachers 

Unit 4 – Induction motors?
Group W

· Way too much content in each unit – far more than can be adequately covered in the time available.

· Progression of the difficulty within topics is quite advanced – insufficient time for understanding/application of basic concepts to be mastered.  Eg: electricity ( semiconductor theory, Particle accelerators

· Seems to be a lot of University specialised topic content.

Group X

Our general response was that there is too much content in each of the four units, and particularly in terms of the basics of mechanics and electronics (unit 1) there was not enough time to consolidate these key skills and knowledge. We felt that the net result would be that students entering Year 12 would do so with a rudimentary understanding of these basics, and would then be expected to take on the complex ideas behind relativity and astrophysics. 

A concerning thought would be that the depth of the topics would be reduced with the focus shifting to essay-style written responses for exam assessment at year 12, much like the current NSW HSC physics exam, and a de-emphasizing of calculation, data interpretation and written response based on calculations.

Group Y
· Force and energy needs to be reinforced in Unit 3.

· No narrative from Unit 1 to 4. Each unit is disconnected from each other.

· Relationship between voltage & potential difference????!!! (wrong! should be resistance)

· Safety in electricity household

· Electronics: underdone….which electronics devices are we investigating?

· Should introduce voltage divider

· Include digital signal, HD TV etc telecommunication (engineering), internet broadband, optical fibre topics in electronics

· Light: Light was an electromagnetic wave (is NEITHER!), laser

· Vague: the dependence of theories about the universe on information obtained using electromagnetic spectrum

· Unit 2 Light should be taught as a single topic with quantum theory of light in Unit 4 (not separated!) should introduce to students light is neither a wave nor a particle from the very start.

· Merge Unit 2 & 4 Nuclear Physics 

· Too many difficult concepts in Unit 3. Add forces, take out relativity.

· Depth of course & problem of assessment eg: might affect ATAR score.

· Alternative energy like electric cars, fuel cells, renewable energy, wind farms,  introduce thermodynamics (air-con, global warming, climate change), mining, more in touch with current home/international issues.

· Cosmology and BBT etc together

· Development of student design experiments (need to be a “real” project).

iv) Sequence of Content across the two years

8. Are topics/concepts introduced in a logical sequence across the 4 units? 

Enter responses here:

Group B

· Not yet, no clear links

Group D
· It is very difficult to decide what to keep or reject when it’s not made clear to what depth each dot point it to be covered.

· Issue with Unit 1 content – Transistor and PN junctions doesn’t seem appropriate to include here (and again to what level do we cover it). Again - rectification of AC and inversion of DC isn’t appropriate for Unit 1. 

Group E

· They are logical if you already know Physics but difficult if you are a learner/beginner. It will be difficult to teach.

Group F

· Are Unit 1& 2 prerequisite for 3&4? Will there be national consensus with this?

· Students don’t seem to have the opportunity to build on skills & knowledge & go somewhere with it. Units start from scratch. No “story” to take students on a journey through the course.

Group G

· There is no narrative evident in the course as a whole – what sort of “story” of physics is being told here??

· The time spent on transistors etc in Unit 1 would be much better spent on the introduction of projectile motion.

· Unit 2 material would make a much better introduction to the course. Unit 1 material is more appropriate once students have been acclimatized to the nature of problem solving needed in physics.

· The requirement that students do an investigation in Unit 1 seems unnecessarily challenging given that students often struggle to understand just the concepts during their first real experience of physics. In general, ONE extended practical investigation per year seems more realistic. Lack of knowledge on the part of the students and time on the part of the teacher will make an EPI in Unit 1 so limited as to make it ineffectual as a teaching aide.

Group L

· Electronics – Unit 1, study of electricity is not revisited until unit 4 – too long a time between studying.

· Other topics seem OK with sequencing

· Combine “particle accelerators” and “nuclear physics” into one heading – “particle physics” – Two nuclear Physics sections – clarifies the difference.
Group M

· Electronics needs to be covered at both year 11 and 12 – students will not understand transistors etc at year 11 in the time available.

· Having a choice of detailed studies is good to adapt the course to suit individual needs of students.

Group S

Not really, very poorly structured. I have indicated see Group S above as to the order in which the content needs to be arranged as, in my view it is easier for teachers to teach.

Group T

· Too many extended investigations. 

· Doing year 11 and year12 content all together – no time for kids to think about things and come back to them later. 

· Some very difficult concepts are introduced very early in year 11. 

Group U

· Further electronics should be later in year 12

· Some of the motion should be included in year 12 as well as year 11

· Simple Harmonic motion could be in Year 12 rather year 11

· Stuff the ACARA unit 1 is out of VCE Unit 4 which would seem  that students may not yet have the understanding to deal with it

· The order needs to pedagogically sound (it is not at the moment) It needs a graded gradual progression rather than a hotch potch 

· And content reduced dramatically to allow things to be delt with to an acceptable depth.

· Do the writers have any time frames for dealing with each topic

· ‘Production of DC and AC’: would it not be better to have inverters and rectifiers here when you are talking about production of electricity
· ‘Electromagnetic induction’: Include Faraday’s law

· ‘AC and DC generators’: should be V vs time graphs

Group W

· Suggested Unit 1 topics of Motion and Energy should be in Unit 2 to enhance the flow into Unit 3.

· Many students pick up Physics in Unit 2 and would miss the section on Motion if it were in Unit1 therefore putting them at serious disadvantage.

· Electronics (p-type/n-type semiconductors; Single chip ICs; etc) too difficult for Unit 1 or 2 and should be left for post year 12 studies.

· What is the relevance of energy conservation in living organisms and ecosystems to physics?
· Needs clear distinction between the disciplines at all units otherwise it becomes a mere General Science subject.

· All units overcrowded with content.

· Obvious pathways to “engineering” ( Civil/Mechanical) have been ignored by the dropping of “Materials and Structures” and (Electronic) with the perceived watering down of amplifiers and detection circuits.

· Unit 3 overall content okay (apart from previous point) except that there needs to be elements of choice (similar to current detailed studies) that could accommodate Mat & structures/Further Electronics to cater for staff expertise-interests/facilities available/timetabling possibilities.

· Current document may lead to students being “overloaded” and will then lead to students following other subject offerings.

· Year 11 students experience difficulty with the introduction of basic electric theory and then this expects them to come to grips with the much more complex electronics theory

Group X

The concepts appear to be done in a logical sequence however our concerns here lay in the time allowed for students to consolidate ideas and basic tools for dealing with physics problems. For example, the use of vectors and conventions affecting vector direction will be a new and scary mathematical tool that many students will not have much time to master before moving on to the next topic. The ideas of momentum introduced in unit 1 will not have much time able to be allocated to them, and yet in unit 3, (after the divergent topic of light and radiation in unit 2), students will be expected to have mastered momentum for it to be applied to collisions in space.

v) Scheduling of Content across the two years

9. Are topics/concepts introduced when most students are at an appropriate development stage and have sufficient prior knowledge?  Give examples
Enter responses here:

Group B

· Motion and electricity extremely difficult subjects for year 11 straight from year 10. Should be in two separate units later in the year.

· No scaffolding of the course, few links

Group E

· Unit 1 is very tough and could turn off many students. It would be better to cover a bit less in unit 1 and do a bit more in unit 3 Space Science when students physics and maths is a bit more sophisticated.

Group F

· Unit 1. The subheading – “Construction of SIMPLE electronic circuits…” then lists dot points that are at Yr 12 or beyond level. Some of these were taken out of Yr 12 because students were struggling with it, but here placed in Sem 1 Year 11. Where are voltage dividers? Do we need to be talking about both AC & DC? Just stick with DC at this stage! Semiconductors too difficult at Year 11, and depending on depth possibly a struggle for year 12’s.

· Unit 2 Transmission of electromagnetic waves, Experiments on diffraction & interference, Resonance with light & electromagnetic waves – move all these to Year 12.

Group I

The level of mathematical development of students at the start of yr 11 is often inadequate for the motion and electricity topics as these require manipulation of equations, transposition etc. These topics should be considered for inclusion later in the year and less mathematical content covered earlier.

Group M

No. Maths skills are not there, early in Year 11 in particular, eg transposing, understanding of linear and non-linear variation. Again Year 11 electricity/electronics.

Group P

Not at all in fact many of the dot points do not allow for a satisfactory understanding of the content introduced. Too much skimming of information .

Group S

· As I have indicated the content topics should be scheduled in such a way that each latter unit should be related to the previous unit as far as possible to develop a continuity in knowledge, even more so moving from Unit 2 to Unit 3 and then to Unit 4. Students towards the end of Unit2 should be able to make up their minds regarding their interests in Year 12 towards a suitable career and Physics should provide that.

· ‘Materials and Structures’ an important topic taught in Unit 3 of the VIC Curriculum was left out surprisingly despite being an ideal topic for Eng’g. 
· Maybe the structure of the Year 10 Science should be changed considerably to accommodate more Physics related science than Biology and Chemistry which is often the case.
Group T

No – some really hard stuff in year 11 with no background to build them up in year 10.

Group X

· Our feeling was no, students will not be at a sufficient stage of development nor have sufficient knowledge. For example Simple Harmonic Motion is a part of Unit 1. At this stage most students will not even know basic calculus. If this is the case then qualitative descriptions must be required only, however we would need to know the depth of ideas to explore here. Is it even worth including SHM if only qualitative descriptions are to be devised? Will we be looking at simple pendulum motion only?

· The ideas behind a solid understanding of Special Relativity take a long time to develop and at this stage the mathematics associated is challenging for Year 12 students, let alone a qualitative description of relativistic events based on interpretation of transform equations.
· Students will need time to consolidate the basic skills in applied maths. Course too crammed. Implications for Science further down.

vi) Clarity of dot points

For each of the 4 units
10. Are the statements of content precise enough to determine what students should learn?  Give examples where this is not the case.
Unit 1

Group B

Electricity section

· “The design of household wiring to supply devices with ……input” change to design of household or car wiring”

· Clarification or deletion of ‘comparison of the efficiencies of a direct electric heater..’

· Delete whole section on semiconductors

· Delete all in construction of simple electronic circuits except for last dot point operation of electrical systems…

· Science as a human endeavour - delete the following “improving efficiency of energy conversion processes”  “conversion of ac to dc” “faradays use of field concept” delete “magnetic forces”

· Science inquiry skills

· Delete “measuring the temperature dependence….”  “Building and testing simple circuits such as rectifying circuit…..”

Motion

· Concerns over heat being mentioned often

· Clarity on whether motion is one or two dimensions

· Clarity on equations

· Delete four fundamental forces put into radioactivity

· Delete simple harmonic motion and any reference to

· Delete the applications of dynamics and conservation laws or put in something that relates to the content.

Group C

· “the use of Ohm’s law and its limitations. (What are its limitations?)

Group E

· We think that the document needs to explain how far a topic should be treated and what is not treated. For eg Unit 1 - the field model of charged particles can be demonstrated or shown to students eg. using caraway seeds in oil and charges etc but a full mathematical treatment of the inverse square law is not covered.

Group F

Most need further clarification, as per (Group F) comments above. 

Group M

In all Units, there needs to be clarification of depth with many of the dot points. Particularly in terms of what do students need to be able to do to show their understanding.

Group W

Construction of simple electronic circuits  ( construction of simple amplifier circuit/opamp – why construction without knowledge of transistors/biasing/filtering all of which is too difficult to students just introduced to basic electricity concepts.

General

Group I

This is a major criticism of this document – detail is not provided, suggested weighting?, timing? qual. vs quantitative? 

Group T

NO – they are extremely vague. There is not one single equation in the document. There are a lot of ideas mentioned but it is not clear if students need to be able to calculate answers, explain situations or just recite learnt knowledge.

Group V

Many dot points need clarification to what detail of study is required.  For example in Unit 1 ‘comparison of energy efficiencies of incandescent, fluorescent and light emitting diodes as light sources’ – what previous knowledge is expected (PN junctions ??) 

Group X

We felt that all of the dot points were very clear as to the topic to be studied, but not very clear as to the extent to which the topic should be explored, and this was concerning to us. For example in unit 1, SHM could be purely qualitative, or require some calculation, but if calculation is required then it could be quite complex. The nature of n-type and p-type materials would also require further definition – would the students have sufficient knowledge of the periodic table and electronegativity to understand the process?

Science Inquiry Skills
11. Do the examples convey the desirable range of practical activities?  If not, suggest additional examples. 

12. How extended should an 'extended experimental investigation' be?    Should it vary across the units?

13. Should there be one in each unit?
Group D
· Is this all considered to be examinable content? For example - “proposing mathematical models; linear, inverse, inverse square relationships”. Is this purely for practicals/investigation or is it examinable?

Group E
· Prac activities are generally good.

· A bit of concern that skills are not scaffolded or gradually developed from yr 11 to 12.

· Need more advice about length and depth of investigation. Yr 11 tasks should be easier and aid student development for a more sophisticated task in yr 12.

· Will it go for 1 week or 2 or 8 weeks???? 

· It will be too hard/take too much time to have one in each unit. Perhaps 1 per year.

Group F

More emphasis on the skills of errors, standard form, sig figs etc early in the course. 

Group G

Proposed EPIs are not all of the same level of difficulty (some are far in advance of a typical Unit 2 student), and many will require equipment which is not readily available, particularly for under-resourced schools.

Other statements cover appropriate ideas, but see above the queries re level of depth/rigour required. 

Group H

Response:  What does ‘Extended” mean?  One period / one week / two weeks?

Probably only need an EPI Unit 1 and Unit 3 because of timing.  Also gives less time to other experiments.    One per year.

Group I

· Science Enquiry skills – More detail needed to explain if this is assessable or is it a bunch of suggestions for the extended experimental investigation?

Group J

It depends on how much time it will take. EPI take a long time. Smaller experiments could fit in.
Group K

· Examples are ok, but not sure about practicality of HR diagram example

· Water rocket idea is good, but needs more than acceleration (maybe add energy ideas, thrust design)

· Extended investigations: need to be long enough to verify and test physics, but not so long that it risks authentication problems. (Maybe 1 per unit with 1 week of class time)

Group L

· Time frame – suggest 10 hours of class time – planning, doing, and writing up investigation. eg two weeks. It was suggested to take out some content to make a valuable investigation to fit timewise.

· There should be one extended investigation for each unit – but will need to drop some content in each unit. Currently spend 4 – 5 hours on EPI.

Group M

One open investigation per year is enough

There are time limits for “extended” investigations happening in this course.

Should be a mix of POEs, demonstrations, “short pracs”, and extended pracs.

Group N

Exptl skills need to be covered

Better to have one longer invn in yr 11 and 12

Needs to state what is expected in terms of time allocation

Group O

(Again unit 4 only) list seems fine 

Assessment still critically important in terms of determining percentage of time on prac

EPI: better as once per year rather than once per semester. Still assessment determines course construction. Should be explicit statement such as: "students will spend a total of 10 hours (or whatever) on their EPI, investigating some aspect of..."

Group S

· Not really. Refer to www.vicphysics.org as the examples of practical activities are in abundance.

· It should be based on practical activities (at least 3 different experiments) for example in Motion (Newton’s Laws, Projectile Motion and Energy/Momentum) students deriving appropriate conclusions. It should not vary across the units.

· There should be one each year. The major topics that an EPI should occur should be in Motion (Year 12), Electricity / Electronics (Year 11) as more expts can be done in Year 11 to get students interested in Physics. In Year 12, time becomes an important factor and so emphasis is more on problem solving, bearing in mind the importance of exams.

Group T

K-10 model which we don’t need in year 11 and 12. 

The inquiry method is slow. Do they really need to discover it all for themselves. The document contains a lot of stuff  that is history of discovery etc Is this stuff assessable? It will make the course very ROTE learning oriented. This is not Physics. Physics is about applications, solving problems.

Group V

Practicals and investigations are very important, however many ‘ideas’ listed are impractical, eg ‘measuring the wavelength of emission from a laser pointer and spectral lamp using interference’.  Similar outcomes can be sourced from the internet.  Time and resources are CRITICAL, given that the exam is still a “written exam”.

Group X

· For unit one there is a point about simple circuits including rectifier and op amp circuits. These are NOT simple circuits for students in the first half of Year 11. What is suggested by the new curriculum is currently a good chunk the further electronics detailed study at Year 12. This is an example of where the basics of electronics need to be consolidated before moving into a study of these circuit components. If the curriculum is tight (when is it not?), then the study of these elements will be left until last and given piecemeal treatment in a lot of cases. If they are to be learnt through practical activity only then this will still only give piecemeal treatment to what is an extensive topic.

· An E.P.I. we feel should be included. Its’ extent should be dictated by how deeply into the aspect of physics the student is investigating and the net increase in student understanding of the relevant physics that can be achieved. Until we know whether or not it will be part of assessment it will be difficult to make a time judgment call but these aspects need to be considered if it is to be a part of the curriculum.

Science as a Human Endeavour
14. Do the examples provide sufficient context? 

15. Are there obvious examples missing? 

16. Do the examples link directly to the Understanding strand or do some need additional support for students to benefit from the link? 

17. Do the examples come together to provide a coherent context or are the examples unrelated?

18. Are there enough 21st Century examples?
Group B

· More 21st century examples, e.g. synchrotron

Group D
· Nanotechnology is a 21st century area of development.

Group E

· We are not sure how fully this should be approached. Will it just be a photo of a famous scientist in a text book or a one off video that shows the development of ideas????

Group G

To what extent are the examples compulsory – what freedom will teachers have to pick and choose the context-related questions raised here?

How will the ethical questions raised be assessed – is this just part of the ‘in class discussion’, or will these aspects be assessed? As is the case with many aspects of this document, its practical implementation in the classroom will be strongly tied to the assessment processes and expectations.

This course is heavily focused on “dead white guys” – only Curie and Meitner represent the women, and there are only European (or British colonial) scientists mentioned.

Group H
Response: Are they suggestions to set the context or are they assessable content?

Group I
· Is the Science as a human endeavour section simply the context in which we place this understanding …Will it be assessable and how will we know what is assessable?

Group K

· Three contemporary examples of Space science are limited.

· Limited mention of CSIRO – where Australians are actually doing current work.

Group L

· Provides the context for this course. If it’s not examined, will it be deemed a valid part of the course? We believe that various topics will not be taught in Units 1 and 2 if they don’t lead on to examinable material in Yr 12.

· What is great about the current course is that you have an overarching topic each semester and smaller sections within. This is not as daunting for students as the time frames between learning and assessment is short. This current document doesn’t have this structure,

Group M

The contexts are too vague.

How will they be assessed? What contexts will be used for what topics on examinations?

Contexts within a topic/area of study are too disjointed, less and deeper is better.

Group O

It's hard to tell whether Science as a Human Endeavour contains content or context or suggestions? Are these further points for examination?

Still need a "teacher's audit" - trying to work out how long each topic would take, how this course will actually in any way be teachable.

Group S

· SHM (Simple harmonic Motion) could be included as part of Motion (Unit 3). Examples of either ‘Spring’ or ‘Pendulum’ could be used. Even equations involving differentiation or differential equations can be included.

· Doppler Effect should be included more under the topic ‘Sound Waves’. 

· Digital Electronics – Particularly ‘Boolean Algebra’ , ‘Logic Gates’, ‘Karnaugh Maps’ must be included as it interests students in both Science and Engg.

· More 21st century examples, e.g. synchrotron – Must be definitely included under the topic ‘Particle Accelerators’. Teachers would hugely benefit from the experimental facilities provided by ‘The Australian Synchrotron’ to both students and teachers over the last two years where the focus has shifted from the topic ‘Sound’ to teaching the ‘Synchrotron’ .
· Nanotechnology is a 21st century area of development – Once again must definitely be  included instead of the topic on ‘Cosmology’ as it is a cross – curriculum dimension that can be included in Chemistry as well. Here again ‘The Australian Synchrotron’ provided valuable resources and experimental opportunities for students.

Group V

Once again, great in theory, difficult in practice.  Not enough time!!!!, eg ‘examining large scale sources of electrical energy and the different mix of energy sources used by countries’ or ‘research that has led to our current knowledge of semiconductors etc’

Group X

The examples probably do provide sufficient context. It could be easy to go overboard in this area, and the contexts may need to be pruned back a little to give the course some constraint. There does appear to be a coherent presentation of physics ideas up to and including the 21st century. 

General Comments

Group A

· Important to respond to this initial analysis to make sure that your voice

· Lack of thermodynamics especially if we are looking at climate science and that the original reason it was removed that …

· No development across the curric.  Lots of blocks of content rather than synthesis of learning as the students become more conceptually mature.

Group G

If each member of our group had to confine themselves to ONE MESSAGE about this document, this is what they would say:

· This course seems likely to drive students away from physics rather than encouraging them to engage with it. (Swapping U2 and U1 would help!)

· Concepts do not progress in a natural order (there is no ‘flow’ and a lot of assumed knowledge at various intermediate points).

· The course is VERY ambitious (some material seems more appropriate to tertiary study – e.g. The Standard Model). The extent to which it is achievable will not be clearly understood until equations are included in the design to demonstrate the level of rigour and depth required.

· The students are being directed throughout – they will not have ownership of the material, and neither will they learn how to learn. (It is not an inclusive curriculum in this sense.)

Group R
· Some of the “modern” aspects of the course – how can they be assessed to demonstrate an understanding rather than a direct recall type of answer?

· Can parts of each of the units be taught in Y11 and Y12? Do the units need to be taught sequentially, U1 and 2 in Y11 and U3 and 4 in Y12.

· Problem solving skills in Y11 students is quite undeveloped. It takes most of Y11 for the students to become more sophisticated in these skills. Therefore U1 should be more introductory. Higher level thinking skills take longer to develop.

· If trying to make physics more accessible, the students may not have sufficiently developed cognitive skills.

· Assuming good physics teaching and knowledge in Y7-10. Many science teachers not physics trained and not teaching the basics well.

· Little physics of particular relevance to engineering (many students choosing physics want to go into engineering).

· No information about how we are going to assess. Understand that each state will have their own assessment. Presume we will have a document similar to “Assessment Advice for Teachers”.

· What assumptions can be made about synergies between maths, chemistry and physics?

· Include the formulae in the dot points – which ones need to be covered and what is the standard form of the equation? The dot points do not appear to be in a logical teaching sequence.
Group S

All aspects are mentioned. There is nothing that has not been covered. The content and the order need to be changed to suit the student needs (for practical and theoretical interests of students) and teacher needs (in terms of course completion within specified time).

Group X

We feel that caution needs to go into the construction of the new course, remembering that it should be seen also as preparation for tertiary courses. Students should leave Year 12 with more than a broad overview of the key milestones of physics, but also a solid ability to apply cornerstone physics principles appropriately and accurately. We feel this will not be achieved with the framing paper as it stands – there is simply too much content to allow consolidation of these cornerstones (mechanics, electronics, vectors, wave mechanic basics etc.). While the paper provides scope for the inclusion of recent physics developments, this should not be at the expense of the time required by students to consolidate their skills.
One of our teachers felt that heat and basic thermal energy transfers should have been included in the course. Also raised in the discussion was the gap between Year 10 general science and Year 11 Physics, particularly given the extent to which the curriculum is suggested. For example, Unit 1 covers basic motion, but moves into Simple Harmonic Motion (formerly a Specialist Maths module!).

Units one and two aren’t too far removed from the current courses in terms of their science knowledge and in that sense there would need to be an emphasis on science endeavour in these units to persuade those students fence-sitting on whether they choose physics or not.  That said, this will have to be inventive since the curriculum content is also so extensive.
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