8.3 A critique of the Junior Cert Science paper higher level (physics)
This piece was submitted to the ISTA house journal SCIENCE and was published in 2008

I have analysed the Physics section of the Junior Cert Science paper at higher level over the last three years and have summarised the results in the table below.

I thought that it would be too early to spot any patterns (the new syllabus has only been around for three years) but I was surprised (to put it mildly) by what I found. Some topics have yet to appear, while a handful of others feature very strongly:
	Topic
	2008
	2007
	2006
	Total
	% (of 390)

	Measuring and Units
	
	
	
	0
	0

	Velocity and Acceleration
	
	
	
	0
	0

	Density and Flotation
	
	6
	
	6
	1.5

	Forces
	6
	
	27
	33
	8.5

	Moments of a force
	6
	18
	
	24
	6.2

	Centre of gravity
	
	
	
	0
	0

	Work, Energy, Power
	24
	18
	18
	60
	15

	Pressure
	
	10
	
	10
	2.6

	Sound
	
	18
	6
	24
	6.1

	Light
	24
	18
	18
	60
	15.4

	Heat
	27
	12
	27
	66
	17.0

	Magnetism
	
	9
	
	9
	2.3

	Static Electricity
	21
	
	
	21
	5.4

	Electricity
	16
	21
	24
	61
	15.6

	Electronics
	6
	6
	10
	22
	5.6

	
	130
	136*
	130
	396
	


*2007 Question 7 (e): Explain why we see lightning before we hear the thunder. I included this in both the Light and Sound sections.

Note the very strong emphasis on the four areas of Energy, Light, Heat and Electricity. Indeed Electricity (with Electronics) is responsible (by quite some way) for the single greatest portion of the marks at over 21%, despite the fact that it is generally viewed as the most difficult section of the physics course.
Within the topic of Heat the most difficult concept (latent heat) has appeared twice (2006 Question 8 (c) and 2008 Question 9 (a)), together with a very difficult question in 2008 7 (f); Give two differences between heat and temperature.
From the syllabus (OP27): Explain the difference between heat and temperature.
I found many of the questions on Light to be particularly unsatisfactory. 

In 2007 Question 9 (a) students were expected to know whether a light-ray emerging from a glass block would bend towards or away from the normal.
This is a relatively insignificant concept and is very unlikely to be noticed or remembered by students. It is not on the syllabus.
2008 Question 8 (b)[image: image1.emf] the student is shown a photograph of narrow beams of light (rays) passing through a lens and coming to a focus on the other side.

The student is asked to give a use for a lens having this effect on light.

The associated marking scheme suggests that the answer could be any one from: magnifying glass/ microscope/ camera/ projector/ binoculars/ telescope/ spectacles (glasses)/ start a fire/ focus infra red (IR) (heat)/spotlight…
A lens can only be used as a magnifying glass when the object is inside the focus and that is not the case here. In particular the question specifies a use for a lens having this effect on light (“this” presumably referring to parallel rays of light coming to a focus). 
It is not on the syllabus.

In 2008 Question 8 (c)[image: image2.emf] the students is shown a ray of white light entering a triangular glass prism. The light passes through the prism and emerges as a band of coloured light. The student is then asked to identify the colour of light at the extreme ends of the band of light
From the marking scheme: X is red and Y is violet/ purple
From the syllabus:

OP37: Produce a spectrum of white light using appropriate apparatus, and list the colours of the spectrum.
Are students expected to remember the relative positions of the colours from performing the activity itself?

Chief Examiner’s Report 2006
In the higher level paper of 2006 (based on the Chief Examiner’s Report of 2006, available on www.examinations.ie) the average mark for the written exam itself was 55%. This is a shocking statistic; had it been one percentage point less we would be concluding that the average Junior Cert student was not capable of obtaining an honour after three years of studying science. It certainly wouldn’t encourage me to take up a science subject at leaving cert level if I was one of those students.
The temptation is to attribute the poor results to the lack of choice in the paper itself, and no doubt this is a large contributory factor, but the standard of questions is not helping. Which makes the following comment, taken from the report, rather puzzling; the examination paper at Higher Level was well received by candidates, teachers, examiners, and by teachers’ organisations. It was considered a fair test of candidates’ ability in Science at this level and reflected the change in emphasis of the syllabus.
It is only fair to include the positive points highlighted in the report:

· The EFNG rate has dropped from 6.9% in 2005 to 2.5% in 2006 and is the lowest rate in the last four years. 

· Overall, the results achieved at Higher Level – particularly the significantly higher ABC rate and the equally significant lower EGNG rate – have to be read as a very positive outcome to the Revised Junior Science examination at this level. 

· The absence of choice, however, may improve the quality of learning as the revised syllabus becomes established. 
In conclusion, we need to be careful that the high concentration of marks on Coursework A (the average mark was 98%) and Coursework B (the average mark was 85%) is not covering up some serious problems with what the students are learning, what we as teachers are teaching, and finally what the exam papers themselves are asking.
Please feel free to comment on any of these issues by going to the April 22nd post at www.thinkforyourself.ie
A similar analysis of the Junior Cert Chemistry and Biology sections of the paper was not available at the time of going to print, but should now be available from the address above.
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