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Out and about…

Welcome to the summer 2014 issue of Science Spotlight. Since our spring issue went
to press, we’ve continued to make progress on redeveloping our A Level and GCSE
science suites. In this issue we’re taking the opportunity to introduce our A Level
Subject Specialists to you. We plan to introduce more of the Science team to you in
future issues.
As ever, the assessment of practical skills has proved to be far more contentious than
decisions about the content to be included in 14–19 science qualifications. Ofqual’s
proposal to report practical skills assessment as a separate endorsement to the overall
A Level grade (to be solely based on results from the examined units) has provoked
considerable comment from within the science community. At the ASE conference
back in January, Tim Oates, Group Director of Assessment Research and Development
at Cambridge Assessment, tackled this subject in his keynote speech, which is
summarised in this issue.
We report on the ASE conference, and also the SCORE 2014 annual conference, where
the main topic of discussion was about decision-making for curriculum pathways in
the sciences at Key Stage 4. The potential impact of these decisions is picked up in
our ‘Research notes’ piece from Frances Wilson, which highlights the importance of
A Level sciences in university applications.
This issue’s pull-out resource is taken from our early sight teaching resources to
support the introduction of the new A Levels. Other early sight resources can be
found on the OCR website: ocr.org.uk/reformresources. We would welcome
feedback on the science resources, at resourcesfeedback@ocr.org.uk.
We’re pleased to include more articles written by teachers in this issue, and would
welcome contributions from Science Spotlight readers for future issues. It could be the
experience of your best and worst lessons, a review of a valued resource, or perhaps
sharing research findings from your own school or college. Please email any ideas for
an article you might have to: ScienceSpotlight@ocr.org.uk.
Stephen Diston
Head of Sciences and ICT
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No more coursework:
the end of science practicals?
Quite the reverse
The English education system has painted itself
into a corner regarding practical work in science.
The first part of the problem is the way we think
about the science curriculum. Repeatedly, teachers
are saying that ‘if it’s not an assessed part of
qualifications, practical work will collapse’.
This is a result of the extent to which qualifications
have come to dominate curriculum thinking.

The real value of practical work
Tim Oates joined
Cambridge
Assessment in May
2006 to spearhead
the rapidly growing
Assessment Research
and Development
division. He was
previously at the
Qualifications and
Curriculum Agency,
where he had been
Head of Research and
Statistics for most of
the last decade.

The school curriculum should be broader and richer
than the qualifications we use to certificate the key
outcomes of learning. But curriculum thinking in
England has become overly focused on qualifications,
largely as a result of the form of accountability that’s
been put in place over the past three decades. Practical
work shouldn’t be done because it contributes marks to
GCSE and A Level grades, but because it’s a vital way of
engaging young people, helping them towards gaining
deep, secure scientific understanding, and encouraging
acquisition of important skills.
Research on ‘situated cognition’ tells us that learning
something in context often develops more secure
understanding – and practical work can provide
important grounding for observation and theory. And
this introduces a second problem – that we haven’t
really decided what practical work in science is for.
Alongside the talk of ‘it’s expensive to maintain labs’,
there’s very unfocused and contradictory discussion
of what the purpose of practical work actually is.
Skills? Knowledge? Psychomotor control? Motivation?
Observation? Perseverance and patience? Teamwork?
Design? Attitudes and ethics? All? Some?
Robin Millar’s excellent 2004 paper to the American
National Academy of Sciences and Reiss and Abrahams’
insightful 2013 paper point to continuing lack of
agreement and clarity about what practical work is
for – and what examination coursework does, and
should, assess.

The challenge of hyper-accountability
But there’s more. Hyper-accountability has pushed the
system into an unsustainable set of contradictions.
Using coursework to contribute to the final grades, and
using these grades for accountability, requires teachers
to be responsible for ever-increasing improvement in
grades, and at the same time be independent agents
of an exam board, accurately and objectively marking
students’ work.
Overall policy has placed teachers in a highly conflicted
position. But exam boards are conflicted too. They
could make coursework far more dependable, but
only through significantly increasing exam fees, and
by placing draconian controls over schools, eroding
the necessary relation of trust between schools and
exam boards.

A new solution
But although Cambridge Assessment sees current
arrangements as unsustainable and hopelessly
conflicted, we have developed viable alternatives.
These provide a means of ensuring rich and
educationally productive practical work in science as
well as dependable and useful assessment. These are
currently being refined in our submissions to Ofqual for
the new suite of science GCSEs and A Levels.
Cambridge Assessment’s paper is available at:
cambridgeassessment.org.uk/Images/145830coursework-radical-solutions-in-demandingtimes-.pdf
Tim Oates
Group Director of Assessment Research and
Development at Cambridge Assessment
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Introducing the A Level
Development team
Our A Level developments have been progressing at pace.
We have a dedicated team of people working on the new
A Level qualifications.
Here’s a bit about our team, their backgrounds and their
hopes for the new A Levels.
Steve Evans
Assistant Head of General Qualifications Reform and Head of Science Development
Steve is leading the Science Development team, and spends a lot of time in meetings with DfE, Ofqual and
colleagues from other awarding organisations. He’s co-ordinating the development of all the science A Levels.
Steve is passionate about securing the right role for practical work and making sure that the purpose of assessing
practical work is clear.
Steve has worked at OCR for over nine years, having been involved in piloting new qualifications and managing
A Level Chemistry qualifications before moving to work specifically in the area of qualification reform in 2012.
Before coming here, Steve worked for the Royal Society of Chemistry managing production of a range of
international chemical science journals. It’s fair to say that Steve classifies himself as a chemist, although his PhD
in Chemistry at York University was enough to put him off further academic research as well as imparting the
valuable lesson that practicals don’t always work as intended.
Outside work, Steve is very keen on cycling. He’s hoping to do a 200-mile ride this summer for charity, assuming
that the weather isn’t too wet and he can find a suitably tranquil route!

Sarah Old
Subject Specialist – A Level Biology
Sarah has responsibility for the A Level Biology B qualification (Advancing Biology). She’s come to OCR from a
background of teaching in schools and is passionate about bringing science to life in the classroom and seeing
students engage with what they’re learning. She hopes the new A Levels will give scope for learning in context
with lots of opportunity for hands-on practical work.
Sarah’s previous role was teaching Science and Biology and she did this for 15 years before joining us. Sarah
particularly liked interacting with teenagers and inspiring them about science. She’s now enjoying the chance to
improve the teaching and assessment of science through her work here.
Outside OCR, Sarah spends time with her ballet-dancing daughter and football-mad son and likes to be a
groupie to her husband when he plays gigs with his band! She’s looking forward to a much-planned holiday to
Florida in the summer.
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Katherine Hands-Taylor
Subject Specialist – A Level Biology
Katherine has worked at OCR for just over three years on both the GCSE and A Level Science teams. She’s
currently leading the development of the A Level Biology A qualification, seeking to create a qualification
that gives a coherent understanding of biology and provides excellent opportunities for practical work and
progression into further study.
Katherine has a background in scientific research. Before joining OCR, she completed a laboratory-based PhD on
protein structure and interaction at the Randall Division of Cell and Molecular Biophysics,
King’s College London.
In her spare time, she spends time with her family, walking and cycling around the Cambridgeshire countryside.

Ruth Roca-Terry
Subject Specialist – A Level Chemistry
Ruth is leading on the development of both of our A Level Chemistry qualifications. She’s been involved with
A Level Chemistry here for four years. Ruth is committed to developing Chemistry qualifications that centres
want to teach and that provide a good grounding in chemistry for students going on to further study or
into the workplace.
Before joining us, Ruth worked at the Royal Society of Chemistry where she was part of the editorial team
responsible for materials chemistry journals, and also in the events team running many of the RSC conferences
or events. Ruth has a master’s degree in Chemistry from Nottingham University.
Ruth is keen to engage more with teachers and the scientific community through technology and social media.
You can follow Ruth (and others) tweeting for the OCR Science team @ocr_science.
Outside OCR, Ruth loves to cook and take photos. She’s also learning Spanish and is often found listening to her
husband performing guitar around Cambridge.

John Dewis
Subject Specialist – A Level Physics
John is currently working on the development of both of our A Level Physics qualifications. He’s worked at OCR
for six years, originally overseeing our Mathematics A Level before the opportunity to work in the Science team
arose. John enjoys working in an environment where he can put his Physics degree to use, finally justifying the
expense of university after all these years.
Before joining OCR, John worked briefly in the finance, teaching and policing sectors before finding his true
calling in educational assessment. In his spare time, he enjoys playing squash and football, although every year
he promises his family that he’s hanging up the boots.
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ocr.org.uk/gcsealevelreform

Update:
GCSE and
A Level reform
GCSE Science update

A Level Science update

On 9 April, the latest version of the GCSE Science criteria
was published by the DfE and Ofqual published their
plans around some key requirements for new Science
GCSEs. In summary:

Following on from issue 1 of Science Spotlight (ocr.org.uk/qualifications/
by-subject/science/science-spotlight), our team has been developing
specifications and specimen assessment materials that were trialled in a
number of centres during April. We’ve also published sample support materials for
the sciences
(see page 10 for an introduction to our resource package) and would appreciate
any feedback you may have on the items. We’re keen to make sure that there’s a
good level of support to deliver the new AS and A Level qualifications. As well as
our recently published sample resources, we now have a partnership with Oxford
University Press (OUP) who will be working on publishing support for all our newly
developed A Levels (see page 19) along with our new ExamCreator service
(see page 15 for more details).

• First teaching from September 2016.
• There will be double award and separate sciences
only (no single award combined science).
• Ofqual will consult on whether Science GCSEs follow
a Practical Endorsement model similar to that for
A Level (see page 7).
• Tiering will continue within new Science GCSEs, most
probably along the same lines as proposed for new
Maths GCSEs, i.e.
• (i) Foundation tier awarded as grades 1 to 5
(where grade 5 is considered the ‘pass’ grade).
• (ii) Higher tier awarded as grades 4 to 9
(but with a grade 3 available for those who
narrowly miss getting a grade 4).

What are we doing?
We currently offer two suites at GCSE: Gateway Science
and Twenty First Century Science. We plan to continue
offering two suites in the future and we’re working
hard to look at what changes are needed to update our
qualifications to meet the new criteria.

What are we doing to advise you about the
A Level development?
Your centre will receive our summary brochures by early June 2014. These summarise
our assessment models and provide high-level content overviews for each of our
qualifications: Biology A, Biology B (Advancing Biology), Chemistry A, Chemistry B
(Salters’), Physics A and Physics B (Advancing Physics).
We’re holding events (Introducing the changes to GCSEs and A Levels – and why
choose OCR?) around the country to give an overview of our development work (draft
specifications and specimen assessment materials) and an opportunity to talk to our
development team (see pages 4 and 5 for an introduction to the team):
• Monday 16 June – London (morning and afternoon sessions)
• Tuesday 17 June – London (morning and afternoon sessions)
• Friday 20 June – Leeds (morning session only)
• Monday 23 June – Manchester (morning and afternoon sessions)
• Wednesday 25 June – Newcastle (morning session only)
• Friday 27 June – Leicester (morning session only)
• Monday 30 June – Birmingham (morning and afternoon sessions)
• Thursday 3 July – Exeter (morning session only)
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Practical Assessment is changing…
For further details and to book for these free events,
please visit cpdhub.ocr.org.uk
If you’re going to one of our summer science
conferences (see page 24 for information) on 30 June,
1 July and 2 July 2014, you can hear updates on our
developments there.
You can look at draft specifications and specimen
assessment materials on our website from early
July (subject to change depending on Ofqual
submission deadlines).
Your centre will receive final specifications and
specimen assessment materials by October 2014
(subject to change depending on Ofqual submission
deadlines). We’ll publish final specifications and
specimen assessment materials on our website as
soon as possible after accreditation from Ofqual. (This
will be significantly earlier than the hard copy despatch
to centres).

What is the Practical Endorsement at A Level? This is a question we hear from teachers
a lot. At the time of printing there are still some significant details to confirm but we
will try to give an overview of the background to the Practical Endorsement and
what we think this will become in the new A Levels (note: the Practical Endorsement
only applies to A Level, not AS). We are still waiting for clarification from Ofqual on a
number of points (applying across all awarding organisations, AOs) so there is a limit
to what we can describe at this point. Please do follow us on Twitter (@ocr_science)
or email us at ScienceDevelopment@ocr.org.uk if you would like to find out more.
We will update centres with further information once it is confirmed.
In essence, the proposals by Ofqual are that the Practical Endorsement should:
• Promote good teaching and learning, and inspire students.
• Emphasise development of skills.
• Be an intrinsic part of the course.
• Result in a similar experience for the student regardless of which AO is offering
their qualification.
Ofqual’s proposal to achieve this aim is to separate the reporting of practical
performance into two strands for the purposes of assessment:
• What can be assessed in written examinations.
• What can only be assessed by teachers (the Practical Endorsement).
The Practical Endorsement is to be reported separately on the certificate alongside
the A Level (details, including the grade scale, are not yet confirmed by Ofqual).
Whilst the Practical Endorsement does not technically count towards the A Level
grade, at least 15% of the marks available on question papers will be based on
practical. Assessment of practical (in written assessments and within the Practical
Endorsement) will run from a common core list for each science that must be carried
out by all students during the two-year A Level course (this list is common across
all AOs, see Table 1). The items listed within Table 1 have to be covered within the
Practical Endorsement through a minimum of 12 practical activities (again this is set as
a common rule across all AOs).
The Practical Endorsement is focused around encouraging a wide range of practical
activity in centres and developing skills in practical work. It is intended that by
carrying out a set minimum number of practical activities, students acquire a level of
competence in practical which is rewarded within the Practical Endorsement. Aspects
of their understanding of practical are assessed within written papers, essentially
requiring students to think more about the practical activity and going beyond
instruction following, but also requiring, exposure to a wide range of practical activity
during the course.
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Update: GCSE and
A Level reform
continued...

Subject

Use of apparatus and techniques included within the Practical Endorsement
Overview of expectations common across all awarding organisations, candidates must:

Biology

• use appropriate apparatus to record a range of quantitative measurements
• use laboratory glassware apparatus for a variety of experimental techniques to include serial dilutions
• use a light microscope at high and low power
• produce scientific drawings from observations
• use qualitative reagents to identify biological molecules
• separate biological compounds using thin-layer/paper chromatography/electrophoresis
• safely and ethically use organisms to measure plant/animal responses and physiological functions
• use microbiological aseptic techniques
• safely use instruments for dissection of an animal/plant organ
• use sampling techniques in fieldwork, use ICT such as computer modelling, or data logger to collect data, or use software to
process data

Chemistry

• use appropriate apparatus to record a range of measurements (mass, time, volume, temperature)
• use a water bath/electric heater/sand bath for heating
• measure pH
• use laboratory apparatus for a variety of techniques including: titration, distillation, qualitative tests for ions and organic
functional groups, filtration, recrystallisation
• use melting point apparatus
• use thin-layer or paper chromatography
• set up electrochemical cells and measure voltages
• safely and carefully handle solids and liquids
• measure rates of reaction by at least two different methods

Physics

• use appropriate analogue and digital apparatus to record a range of measurements
• use methods to increase accuracy of measurements
• use stopwatch/light gates for timing
• use of calipers and micrometers for small distances
• design, construct and check circuits using DC power supplies, cells, and a range of circuit components
• use a signal generator and oscilloscope
• generate and measure waves
• use a laser or light source to investigate characteristics of light, including interference and diffraction
• use ICT such as computer modelling, or data logger with a variety of sensors to collect data, or use of software to process data
use ionising radiation, including detectors

Table 1 Overview of Practical Endorsement requirements (see the DfE website for the detailed requirements listed in the A Level Science criteria)
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The new Practical Endorsement will look very different from current practical
assessments and will be centred more around ‘doing’ of practical than around the
point-based mark schemes that centres are currently familiar with.

In short
• There’ll be a 15% weighting for assessment of practical within written papers.
• There’ll be a common core list of practical ‘skills’ that must be developed during
the two-year A Level course.
• This core will be assessed within the Practical Endorsement through a minimum
number of practical activities, but candidates can also be assessed on their
understanding of these activities within the written papers.

Read more about it
Once the regulator has confirmed more details on Practical Endorsement,
we’ll update centres with our plans and how we’ll support you through
the delivery of this new aspect of Science A Levels.

Keep up to date with GCSE and
A Level developments
Get involved
There’s a lot of work for us to do to develop the new A Level and GCSE
Science qualifications and we welcome the opportunity to talk with
teachers and share ideas to make sure that we’re developing the best possible
qualifications to meet the needs of future students. There are a number of ways
to keep up to date with developments:
• Visit ocr.org.uk/gcsealevelreform for the latest information.
• Sign up for email updates at ocr.org.uk/updates.
• Follow us on Twitter, @ocr_science.
• Email us at ScienceDevelopment@ocr.org.uk. We’re happy to hear any
feedback/comments on what you’d like to see in new Science A Levels or GCSEs.
• Join our Science Community (social.ocr.org.uk/groups/science).
There’s a specific discussion forum for ‘GCSE and A Level Reform Science’.
• Sign up to attend one of our events (Introducing the changes to GCSEs and
A Levels – and why choose OCR?). See cpdhub.ocr.org.uk.
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We’re with you all
the way
We’re working hard to create high-quality teaching resources.
Tailored to the needs of each subject, their focus is on
supporting creative teaching approaches and progression
for all students.
The resources we’re developing seek to save time for teachers
and provide creative and innovative approaches rather than
duplicating existing materials.

We have released a range of sample resources which show our approach. These include:
• Transition Guides , identifying the levels of demand and progression for different key stages for a particular topic
and going on to provide links to high-quality resources and ‘Checkpoint Tasks’ to assist teachers in identifying
students ‘ready for progression’.
• Lesson Elements, written by experts, providing all the materials necessary to deliver creative classroom activities.
In addition, we plan to produce Delivery Guides, providing information on assessed content, the associated
conceptual development and contextual approaches to delivery.

Take a look
There are sample resources for A Level sciences available on our
website, and an extract from one of the Physics resources is included
as a pull-out resource. Take a look at the new sample resources at
ocr.org.uk/reformresources.
Over the next few months we will be adding more resources.

We would welcome your
views on our new resources to
help us shape the teaching and
learning support we provide.
Let us know what you think at
resourcesfeedback@ocr.org.uk

A Level
REFORM

Welcome to the KS5–First year
at HE Transition Guide for Physics A
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Key Stage 5 to Higher Education Transition Guides focus on how a particular topic is covered at the
different key stages and provide information on:
• Differences in the demand and approach at the different levels.
• Useful ways to think about the content at Key Stage 5 which will help prepare students for
progression to studying the subject in Higher Education.
• Common student misconceptions in this topic.

This is a sample of the Physics A
Transition Guide. To download
the full guide, visit the teaching
and learning resources page on
the OCR website: ocr.org.uk/
qualifications/gcse-and-a-levelreform/teaching-and-learningresources/

Transition Guides also contain links to a range of teaching activities that can be used to deliver the content
at Key Stage 5 to Higher Education and are designed to be of use to teachers of both key stages. Central to the Transition Guide is a Checkpoint
Task which is specifically designed to help teachers determine whether students have developed deep conceptual understanding of the topic at
Key Stage 5 and assess their ‘readiness for progression’ to Higher Education content on this topic. This Checkpoint Task can be used as a summative
assessment at the end of Key Stage 5 teaching of the topic or by Higher Education lecturers to establish their students’ conceptual starting.
Key Stage 5 to Higher Education Transition Guides are written by lecturers at named Higher Education Institutes.

Comment
Voice of the expert: Comments from John Perry, Keele University
The Keele University Year 1 Physics undergraduate course is structured around three
main elements:
1. Lectures (full-group size)
2. Problem Classes (delivered in half-group size)
3. Experimental Methods and Physics Skills Module (full-group working in groups of
two or three)
This is supplemented by a compulsory mathematics class that is differentiated by need.
The Year 1 content is intended to link to A Level but delivered with a more problem
solving approach. Lecturers feel that the A Level students often don’t know how to
tackle problems in a structured way – looking at the underlying physics first rather
that going straight in for the numbers and finding a formula that will fit.

To To
view
allall
of of
ourour
view
sample
resources
forfor
sample
resources
GCSE
and
A Level
Reform,
visit
GCSE
and
A Level
Reform,
visit
www.ocr.org.uk/reformresources
ocr.org.uk/reformresources
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Comment cont’d

8V

1Ω

1. In the circuit to the left, find the current through the 2 ohm
resistor and the potential difference between point a and b.

b
2Ω
12 V

a
1Ω

2. In the circuit to the left, explain what will
happen to the following variables when
the switch is closed:
• the current through the battery
• the brightness of the bulbs
• the voltage drop across the bulbs
• the total power dissipated.

It was felt by the staff that students would prefer Question 1, a mathematical process using Kirchhoff’s Laws and simultaneous
equations, to Question 2, that uses the same basic physics principles but requires a narrative response.
With regard to Mechanics the following were considered as areas of weakness and misconception:
• the concept of force as an interaction – if A acts on B with a force X, then B acts on A with a force of magnitude X – see example 1
• when a force does not do work – object moving in a circular path – see example 2
• the relation of the equations of rotational motion to those of linear motion and in particular F = ma and τ = Iα

Example 1

Example 2

In a head-on collision:

You are riding on a Ferris wheel that is rotating at
constant speed.
Determine if the statements below are true or false:
During any fraction of a revolution:
a. None of the forces acting on you does work on you.
b. The total work done by all forces acting on you is zero.
c. There is zero net force on you.

Which truck will experience the greatest force?
Which truck will experience the greatest impulse?
Which truck will experience the greatest change in momentum?
Which truck will experience the greatest change in velocity?
Which truck will experience the greatest acceleration?
Which truck would you rather be in during the collision?

d. You are accelerating.
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Possible Teaching
Activities
Hyperphysics: hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
HyperPhysics is an exploration environment for concepts in physics which employs concept
maps and other linking strategies to facilitate smooth navigation. For the most part, it is laid
out in small segments or ‘cards’, true to its original development in HyperCard. The entire
environment is interconnected with thousands of links, reminiscent of a neural network. The
bottom bar of each card contains links to major concept maps for divisions of physics, plus a
‘go back’ feature to allow you to retrace the path of an exploration. The side bar contains a link
to the extensive Index, which itself is composed of active links. That sidebar also contains links
to relevant concept maps. The rationale for such concept maps is to provide a visual survey of
conceptually connected material, and it is hoped that they will provide some answers to the
question ‘where do I go from here?’.

PhET: phet.colorado.edu
PhET provides fun, interactive, research-based simulations of physical phenomena for free. We
believe that our research-based approach, incorporating findings from prior research and our
own testing, enables students to make connections between real-life phenomena and the
underlying science, deepening their understanding and appreciation of the physical world.
To help students visually comprehend concepts, PhET simulations animate what is invisible to
the eye through the use of graphics and intuitive controls such as click-and-drag manipulation, sliders
and radio buttons. In order to further encourage quantitative exploration, the simulations also offer measurement
instruments including rulers, stop-watches, voltmeters and thermometers. As the user manipulates these interactive
tools, responses are immediately animated thus effectively illustrating cause-and-effect relationships, as well as
multiple linked representations (motion of the objects, graphs, number readouts, etc).

Teaching Advanced Physics: tap.iop.org
This website contains detailed ideas and resources for teaching physics to students aged
16–19. The site aims to help those new to teaching this age group, and assumes only a limited
access to equipment, resources, and advice from experienced colleagues. It is not intended
to constrain the development of other equally valid approaches. The resources may be
downloaded and adapted according to your own requirements. The site also gives a link to
Practical Physics, a source of practical activities.

ISLE (Interactive Science Learning Environment): islephysics.net
An interactive method of teaching – Investigative Science Learning Environment (ISLE), involves
students’ development of their own ideas by:
a. observing phenomena and looking for patterns
b. developing explanations for these patterns
c. using these explanations to make predictions about the outcomes of testing experiments
d. deciding if the outcomes of the testing experiments are consistent with the predictions, and
e. revising the explanations if necessary.
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Checkpoint Tasks
Task 1
The pupils are set the task of determining the range for a given projectile fired
from a toy crossbow that is inclined at 30o to the horizontal. There is a prize for the
group that lands the projectile in a box positioned at their calculated point.

Task 2

The pupils must establish the velocity of the crossbow dart as
it leaves the bow. The small darts are weighted with a small
amount of lead foil so that their range is limited.

A person sitting in an armchair rolls a small ball off the chair as shown in the diagram below.
The part of the arm that the ball rolls down is circular in shape with a radius of 20cm and the ball is released from the position
shown. If the ball has a mass of 25 grams, calculate the horizontal distance from the release point that the ball will hit the floor.

50cm

R
To give us feedback on, or ideas about the OCR resources you have used, email resourcesfeedback@ocr.org.uk
OCR Resources: the small print
OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board and the
decision to use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or
omissions within these resources.
© OCR 2014 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.
OCR acknowledges the use of the following content:
Trucks: Olegro/Shutterstock.com • Crossbow image: zzveillust/Shutterstock.com
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EXAMC R EATOR

Past papers at
your fingertips
We’re launching an exciting new online past papers service that enables you
to build your own test papers from past OCR exam questions.
There’ll be a charge of £120 for each subject package.

A great tool for setting homework and tracking outcomes
You can print off tests you’ve created and use them like traditional exam
papers or you can assign them to students to be taken and marked online.
Students are sent an email by the system telling them that a test has been
assigned to them and they can log in to take the test from any internetenabled PC.

You’ll be able to:
• Build your own tests using real exam questions.
• Filter questions by topic, tier, unit, year, etc.
• Select individual questions and sort them to the test you want.
• Print off tests as PDF documents to be sat in normal exam conditions – you can
print off resource booklets, mark schemes and Examiner’s comments too.
• Assign tests online.
• Gather students into teaching groups, year groups or any other combination to
make assignment easier.
• Mark online tests on-screen and record the results.
• Create reports for individual students or whole teaching groups.
• Access full telephone and email user support.
Tests created in ExamCreator are supported by the original mark scheme and
Examiner reports – broken down by individual question. So a mark scheme is created
to specifically support a test that has been built. All the questions are pre-tagged
by topic so you don’t have to review every question to create focused tests on
specific topics.
We’ve worked with partners The Test Factory to build ExamCreator and will continue
to support the system going forward. To find out more about it and to register as a
user, please see the details on our website – ocr.org.uk/examcreator.
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Want to liven up
your lessons?
Website review: Royal Society of
Chemistry demonstration video clips
rsc.org/Education/Teachers/Resources/PracticalChemistry/Videos
Like so many Chemistry teachers out there, I am
passionate about using exciting demonstrations
and practicals to engage students and inspire
the same love of science that I have had since my
school days. This page of the RSC’s website provides
teachers with a huge number of invaluable resources,
whether they are a chemistry specialist or not, and no
matter how long they have been teaching.
Most chemistry teachers will have seen Ted Lister’s
book Classic Chemistry Demonstrations and many
schools have a dog-eared copy of this in the prep room,
with folded-over pages marking the most popular
demos. Did you know that you can download this for
free as a PDF from the RSC website – just enter ‘Classic
Chemistry Demonstrations PDF’ into your search
engine. Ted’s book provided the inspiration for the
video clips that you will find on the featured website,
but the list was extended to include others as well.

[Copyright and credit to David Mansell]: Neil Dixon
demonstrating the effect of surface area on reaction rate using
milk powder. No more marble chips on a top pan balance!

Here are some of my personal highlights:
• Giant silver mirror (Tollens test for aldehydes)
• Electrolysis of molten salts (also good for conductivity of molten
ionic compounds)
• Burning milk powder or coffee whitener (a spectacular way to
demonstrate the effect of surface area on reaction rate)
• The methane rocket (this will liven up your lessons on combustion and
also balancing equations)
• The non-burning £5 note (a favourite for Open Evening at every school)
• Turning copper into silver and gold (a novel look at electroplating
and alloys).
These clips were filmed in order to help teachers learn how to do the
demonstrations themselves, so the narration is instructional, not entertaining.
You’ll be able to access advice about risk assessments from CLEAPSS if you’re
unsure about doing these activities in school yourself. The Supplementary Risk
Assessment section of the CLEAPSS website is also a great place to look:
cleapss.org.uk/index.php (login required). This is where you’ll find out how to
do the following:
• Set fire to your colleagues using bubbles of methane
• Perform the stunning reaction between bromine and aluminium
• Liven up lessons on the products of combustion using the
whoosh bottle
• Make guncotton that disappears in a puff of smoke when ignited
• Make nitrogen triiodide that is a contact explosive and therefore
explodes when touched.

Go on, liven things up!
Neil Dixon
Advanced Skills Teacher – South Bromsgrove High School
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Best and
worst lessons

Biography
Celia Alcock is a teacher at Birley Community College
in Sheffield. She has a science degree from Sheffield
Hallam University, where she also completed her PGCE.
Celia started her teaching career by teaching Biology
evening classes at Sheffield College while still studying
for her degree. Her first teaching practice was at Birley
and she has stayed there ever since! Until September
this year she was the Key Stage 3 STEM Co-ordinator,
which involved her and a small team in writing and
delivering whole-day STEM projects for Years 7 and 8,
and working with other schools to help them develop
STEM activities.

Best lesson

Worst lesson

I was teaching inheritance and why organisms are different to a lower ability
group, who were also a challenge in terms of their behaviour. The highest target
grade was an E and motivation wasn’t strong. We hadn’t been having good
lessons, I was doubtful they had made any progress at all and I was at my wits’
end. I decided to try a hands-on technique to get the points across.

During my NQT year I was keen to try new ‘fun’
things with the students and so I tried a new
activity with my Year 7 students. We were learning
about feeding relationships and building food
webs. To spice things up I thought it would be a
good idea to investigate whether the colour of
a ‘worm’ would affect whether a bird would eat
it or not. So we used some spaghetti strands to
represent worms and dyed them different colours.
We selected various locations around the school
and planted the ‘worms’ ready for the birds to
make their choice.

I made ten Plasticine models of monsters, five male and five female, and gave
them each names. They all had different coloured heads and bodies, different
types and colours of googly eyes, and there were some with fake fur fabric. I had
deliberately made them as complex as I could manage. I presented these to the
class as our population. We talked through inheritance and how offspring get
their features from their parents and so resemble them. I had prepared some
‘marriage certificates’ for our monsters and a box of the same materials I had
used to make the originals. I handed out the marriage certificates with the strict
instructions that students must keep them secret from each other. The brief
for students was to use the box of materials to create an offspring for their
newlywed monsters.
I still cannot believe how feverishly they worked on creating their baby monsters
and how secret they kept the identity of the parents. I had given them a limited
time but ended up extending this as they were so focused. When they really were
out of time I stopped them and gave them a ‘birth certificate’ to complete for
their baby but instructed them to leave the parents’ names blank. I had prepared
a voting sheet with columns for the baby monster’s name, mother’s name and
father’s name.
We lined all of the babies and their birth certificates up on a desk in front of the
parents. The students looked at the babies, compared them to the parents and
wrote down on their sheet who they thought the parents were. As I had more
students than combinations of monsters it meant that some babies had siblings!
Once the voting was over we put the families together and the students worked
in groups with one family each to decide which characteristics of the babies were
passed on from which parent. I then gave them a keywords sheet with words such
as ‘gametes’, ‘egg’, ‘sperm’, ‘inherited’, ‘sex cells’ and ‘offspring’ and they had to use
these keywords in their discussions while completing the task.
By the time it came to whole-class feedback the students were using these words
much more confidently. It was the most enjoyable lesson I had taught with them
and it was like being with a different group. It did take ages to prepare but I
managed to salvage the original parent monsters to use again and the birth and
marriage certificates made for a great display along with photographs of the
monster families. All students made outstanding progress that lesson.

Did they? No, we spent two hours counting wet
spaghetti strands to find out that the birds weren’t
choosy about the colours; they just weren’t
interested in the spaghetti at all! I remember
feeling mortified that it hadn’t worked and
increasingly stressed as the ‘lesson’ progressed
with students outside wandering around picking
up strands of soggy spaghetti.
In hindsight a lesson based on fooling creatures
that have survived since the age of the dinosaurs
was bound to be ill fated! Although the students
learned that birds do not eat spaghetti and
therefore it does not form part of the food chain,
this was not the intended outcome and I can safely
say that they made no progress.
What did I learn? Be more selective about which
activities to try and not to jump straight in without
trying something out first!
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Research notes...
A Level combinations… PISA tests … and
the chance to win a £50 Amazon voucher
A matter of choice
Helping students choose the right subjects is a difficult task, particularly in science, with the
wide range of qualifications and study routes available at Key Stage 4 and post-16. These
choices can have a huge impact on students’ future opportunities. Recently there’s been a lot
of discussion about which A Level subjects provide a good preparation for study at university.
The Russell Group of research-intensive universities has included all three science subjects in its
list of ‘facilitating subjects’, which they consider to be good preparation for study at university.
However, there’s also concern that while A Levels in science are a popular choice, students often
don’t take enough of them to allow further study at university (Osborne, Simon and Collins, 2003).

Frances Wilson,
Research Officer in
Cambridge Assessment’s
Research Division

As part of our Statistical Report Series (No. 52, for the full report please see
cambridgeassessment.org.uk/our-research/all-published-resources/statistical-reports),
my colleagues Carmen Vidal Rodeiro and Tom Sutch have combined data from the National
Pupil Database and UCAS to investigate the combinations of A Level subjects taken by students
applying to universities.

So what were the top ten?
Across the facilitating subjects suggested by the Russell Group, the most popular combinations of A Level subjects were dominated by science
subjects. Biology, Chemistry and Mathematics was the most popular combination, followed by Chemistry, Physics and Mathematics. The top ten
most popular combinations of subjects studied at A Level varied for different degree courses. Nine of the top ten combinations for students studying
physical sciences included A Levels in two or more sciences. But only six out of the top ten combinations for studying biological sciences included two
or more sciences.
Science A Levels weren’t just useful for traditional science subjects – the second most popular combination for students studying business and
administrative studies was Biology, Chemistry and Mathematics. Students studying A Level sciences were more likely to apply and be accepted to
university than A Level students in general, and students accepted to Russell Group universities were more likely to have studied science A Levels
than students accepted to universities in the University Alliance or Million+ Group.

Challenging PISA: Autonomy and accountability
The OECD has claimed that countries do better in PISA (Programme for International Student Assessment) tests when schools have high levels
of accountability and autonomy. In research published recently in the TES (tes.co.uk/article.aspx?storycode=6400493), Tom Benton has
questioned this claim, finding that when analysis divides schools into two categories – private (independent) and public (state) – the findings are
rendered statistically insignificant. The full report is available on our website (cambridgeassessment.org.uk/Images/autonomy-accountabilitypisa-2009-tom-benton.pdf).

References
1. Benton, T. (2014). A re-evaluation of the link between autonomy, accountability and achievement in PISA 2009, from cambridgeassessment.org.uk/Images/autonomy-accountability-pisa-2009-tom-benton.pdf
2. Osborne, J., Simon, S. and Collins, S. (2003). Attitudes towards science: A review of the literature and its implications. International Journal of Science Education, 25(9), 1049–1079. DOI: 10.1080/0950069032000032199.
3. Vidal Rodeiro, C. L. and Sutch, T. (2013). Popularity of A Level subjects among UK university students, Statistical Report Series no. 52. Cambridge: Cambridge Assessment.
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Research notes...
Where can we find out more about the Research Division?
If you would like further information about our research, many of our papers
are available on our website, including our own research publication
Research Matters (cambridgeassessment.org.uk/our-research)

Supporting you

through the A Level changes

Oxford University Press is working in partnership
with OCR to publish resources for the new AS and
A Level science specifications for 2015.

■■ OCR A Level Biology A
■■ OCR A Level Chemistry A
■■ OCR A Level Physics A

■■ OCR A Level Chemistry B
(Salters’)
■■ OCR A Level Physics B
(Advancing Physics)

■■ OCR A Level Biology B
(Advancing Biology)
We’re working together to ensure our resources embed the
fundamental content in each specification, while delivering the
breadth and depth needed to succeed at A Level and beyond.

Free updates and support
Oxford are here to support you with information,
resources and free CPD, all focused on the new
A Level specifications.
Don’t miss out – email ocrresources@oup.com
to receive updates and sample material as soon
as it’s available.

Keep in touch
Email
ocrresources@oup.com
Visit
oxfordsecondary.co.uk/ocrscience
Follow
@OxfordEdScience on Twitter
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What’s changing on
school performance
measures?
Over recent months, there’s been much discussion about the changes being introduced to performance
measures, with schools trying to plan their future offering with these changes in mind. In March 2014, the
Department for Education published their GCSE Early Entry Guidance. This can be found at:
raiseonline.org/OpenDocument.aspx?document=278
The information below, based on this document, is our understanding of the changes to the rules around
early entry and the inclusion of early entry qualifications in school performance measures.

2014 performance measures
For 2014 School and College Performance Tables (i.e.
the ones that report on candidates in Year 11 in June
2014), the best attempt will count for GCSEs taken in
June 2014 and previous years. However, if students take
two GCSEs with the same discount code in June 2014,
the one with the first assessment date will count in the
2014 performance tables. (For more information on
discount codes, see Raise Online, raiseonline.org).

Pathway

Pathway
title

Qualifications

1

Separate
Sciences

GCSE Biology A/B

J243/J263

RH3

GCSE Chemistry A/B

J244/J264

RD1

GCSE Physics A/B

J245/J265

RC1

2

For example:
If a student took OCR GCSE Science A in June 2013 and
achieved a ‘D’ and then re-sat OCR GCSE Science A in
June 2014 and achieved a ’C’, the ‘C’ will count for 2014
performance measures.
If a student takes OCR GCSE Science A and AQA GCSE
Science, which have the same discount code, in June
2014, the qualification with the earliest examination
date will count for 2014 performance measures.

Beyond 2014
The Department for Education has grouped GCSE
sciences into pathways. The first qualification a student
enters will determine the pathway they’re on. For GCSE,
‘entry’ is determined by the first assessment date. For
Cambridge Nationals qualifications, there’s a defined
date each year – for 2014, this is 5 July.
This table on the right shows the pathways.

Core,
Additional
and Further
Additional

OCR code Discount
code

GCSE Science A/B

J241/J261

RA1B

GCSE Additional Science A/B

J242/J262

RA1C

GCSE Further Additional
Science A/B

J246/J266

RA1D

3

Double/
Combined
Science

Not available with OCR

4

Applied
Science
qualifications

Cambridge National
Certificate in Science

J815

RA1B

Other

Science
qualifications
that do
not have a
pathway

Level 2 National Award
in Science

05644

RA14

Level 2 National Certificate
in Science

05645

RA14

GCSE Computing

J275

CK1

GCSE Psychology

J611

PK1

GCSE Additional
Applied Science

J251

RA14

GCSE Environmental and
Land-Based Science

J271

QA3

Cambridge National
Certificate in Science in
the Workplace

J816

RA14

EBacc qualifications are shown in red in the table
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From 2015 onwards

2016 Progress/Attainment 8 measure

For performance measures from 2015 onwards, the first
attempt will count. Also, if candidates take
GCSE Science first, they’ll be deemed to be on
the Science and Additional Science pathway. For
subsequent science qualifications to count towards
performance measures, they must be on the same
pathway or from the list of ‘other’, non-pathway science
qualifications.

The Progress/Attainment 8 measure is being introduced for performance tables from
2016 onwards. Qualifications will count towards eight slots.
These eight slots are shown below:

For example:
If a student takes GCSE Science A in Year 10 (for 2015
measures June 2014) and then takes GCSE Additional
Science A and GCSE Further Additional Science in
Year 11, all of these GCSEs will count towards the
performance measures.
If a student takes GCSE Science A in Year 10 and then
goes on to take GCSE Biology A, GCSE Chemistry A and
GCSE Physics A in Year 11, the Biology,
Chemistry and Physics won’t count towards
performance measures.

Slot 1	GCSE English (double-weighted if both English Language and English
Literature are taken at the same time)
Slot 2

GCSE Maths (double-weighted)

Slots 3, 4, 5	EBacc qualifications (for science, the subjects shown in red
in the table)
Slots 6, 7, 8	‘Open group’ (remaining EBacc qualifications and other approved
qualifications – this includes GCSEs and other approved academic, arts
or vocational qualifications)
Core and Additional Science will take up one slot each. Core Science GCSE alone will
only count as one slot. GCSE Biology, GCSE Chemistry and GCSE Physics will each
count as one slot. All these qualifications could count in the EBacc qualifications slots
in this measure.
For example:
If a student takes GCSE Science, GCSE Additional Science and GCSE Further Additional
Science, the GCSE Science and GCSE Additional Science results could count towards
the Progress/Attainment 8 measure in two of the slots 3, 4 or 5 as EBacc subjects. The
GCSE Further Additional Science could only count towards the Progress/Attainment 8
measure in one of the slots 6, 7 or 8 as a non-EBacc GCSE.
Adapted from Department for Education, Factsheet: Progress 8 measure, Crown
copyright February 2014 (gov.uk/government/uploads/system/uploads/
attachment_data/file/285990/P8_factsheet.pdf)
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Out and about…
Periodic table stitched up
It’s been studied and memorised by generations
of students, learned by rote, chanted, expressed
in poetic form, even – famously – sung by Tom
Lehrer; but now the periodic table of the elements
has been well and truly stitched up.

Salters’ prizes
Each year, the Salters’ Institute awards a number of prizes for both
students and technicians. These are given out at an annual awards ceremony
in November in Salters’ Hall.
The Salters’ Advanced Chemistry prizes are awarded annually to the candidates
who’ve achieved the highest marks in the Salters’ Advanced Chemistry
examinations. This year, the prizes were awarded as follows:
1st

Mr Louis Wilson

Simon Langton Grammar School for Boys

2nd

Miss Anna Heylen

Guildford High School

3rd equal

Miss Lauren Carroll

Cramlington Learning Village

3rd equal

Miss Rupa Kumar

Wallington High School for Girls

3rd equal

Miss Emily Payne

Little Heath School, Reading

Students and staff at Loreto Sixth Form College in
Hulme worked together to create a unique chemistry
resource: a cross-stitched periodic table of the
elements! One hundred and eleven individual chemical
element symbols – from hydrogen to roentgenium,
with their atomic numbers – were hand stitched by
over seventy staff and students. The stitchers paid for
the privilege, raising money for CAFOD, the Catholic
relief aid agency, as part of the college’s Lenten appeal.

The table was unveiled in a ceremony at the college
by Paul O’Brien, Professor of Inorganic Chemistry at
Manchester University. A celebratory party was enjoyed
by Chemistry students and staff as well as members of our
own team and other visitors to the college from the Royal
Society of Chemistry, CAFOD and the Women’s Institute.
The table is now hanging in the science department to be
used and enjoyed by all Chemistry students.

Rupert Boyce-Bown, one of the Individual Investigation prizewinners (to his left is
Mark Callingham, and to his right Sir William Castell)
The Salters’ Advanced Chemistry Individual Investigation prize is awarded for the
best investigation and was introduced by Miss Chris Otter (Director of Salters’
Advanced Chemistry) and Mr Derek Denby (Principal Moderator of Salters’
Advanced Chemistry). The prize was awarded equally to Miss Melanie Abegglen
of The Leventhorpe School, Sawbridgeworth and Mr Rupert Boyce-Brown of The
Sixth Form College, Colchester.
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SALTERS-CLEAPSS
National Awards for
Science Technicians
These awards are open to science technicians in
schools and colleges catering for students up to
age 18, and who have a total of five or more years’
experience in schools and colleges (either full-time
or part-time).
The aim of the awards is to acknowledge publicly
the immense contribution that science technicians
make to the wellbeing and success of schools and
colleges and, in particular, to science departments.
We hope very much that the awards will heighten
the awareness of the importance of science
technicians to education in this country. Nominations
for the 2015 round of awards open in the autumn.
If you know a technician who fits the criteria, please
nominate them for an award. You’ll find further
information at saltersinstitute.co.uk

SCORE Annual Conference 2014
The SCORE Annual Conference, What science? Why science? Curriculum choices
at 14 took place on Monday 24 February at the Royal Society. It was well
attended by delegates from the learned societies, schools, colleges, universities,
publishers, awarding organisations and independent consultants.
Professor Michael Reiss chaired a panel discussion on whether 14 is an appropriate
age to make curriculum choices in science. The panel included Sarah-Jayne
Blakemore, Professor in Cognitive Neuroscience from UCL, who described the
changes in brain chemistry and behaviours that are ongoing in students throughout
the secondary and tertiary education age range.
Our own Dr Ellen Weavers then presented a high-level comparison of science
education and assessment models in half a dozen highly regarded international
jurisdictions. There was considerable variation in the models and degree of
curriculum choice available to students in a group of jurisdictions that are often
regarded as similar.
The afternoon session at the conference focused on how the science subjects at
Key Stage 4 should be taught and learned – and tasked groups of delegates with
evaluating a range of possible curriculum models. A vote taken at the conference
showed that the majority of delegates were in favour of removing curriculum choice
at age 14, although there were mixed views of what curriculum model should be
followed at Key Stage 4 in the future.

Our team on the road… ASE Annual Conference 2014
Once again the Association for Science
Education (ASE) Annual Conference in January
was well attended by a range of delegates,
the main proportion of them being teachers.

Visitors to our stand discussed a number of issues with our team, from GCSE/GCE
development to finding their way around our website.
Our merchandise, which included stress frogs and flashing balls, proved to be very
popular. Quite a few delegates commented that we had the best merchandise in
the whole exhibition! The Raspberry Pi demos were also a great attraction, with
delegates seeing how these devices can be used by teachers and students alike.
There were two OCR keynote speeches. One was given by Tim Oates (Group
Director of the Assessment Research Division) and was entitled ‘Coursework in
public examinations: should we have it at all?’ This is summarised in his article on
page 3 in this issue of Science Spotlight.
There was also a keynote speech from Dr Yan Wong (Evolutionary Biologist and
‘Bang goes the theory’ presenter) entitled ‘Our imperfect senses’. The practical
demonstrations by Dr Wong were both enthralling and entertaining, and kept the
audience enthused throughout. He was able to present some complex ideas using
simple approaches, demonstrating these with hands-on practicals.
This gave the audience some great ideas to take back to their classrooms.
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A Level SCIENCE
CONFERENCE AT THE
ROYAL INSTITUTION
LONDON
BOOK NOW!

The event will be held in the famous Faraday Lecture Theatre as seen at the
Royal Institution’s Christmas Lectures. The event will enable teachers to immerse
themselves in their subject area with a day on each science.
Biologists should save Monday 30 June 2014 when they will have the
opportunity to hear from experts in their field as well as hone their lab
techniques with some hands-on sessions. Topics covered include DNA,
evolution and photosynthesis.
Chemists and Geologists will be welcomed on Tuesday 1 July 2014 with
Chemistry sessions which include kinetics and medical applications, plus a
choice of practical sessions in the RI laboratory facilities. Geology sessions
include forensic geology and a guided geology walk of the surrounding
London streets.
Physicists should put Wednesday 2 July 2014 in their diary for a day that
includes laser demonstrations, the physics behind the stratos sky dive and
a choice of hands-on sessions available throughout the day.

On all three days there will also be an opportunity for attendees
to receive an update on A Level redevelopment, take a tour of the
Royal Institution, and explore the Faraday Museum.

See cpdhub.ocr.org.uk for more
details and to book your place!
OCR Customer Contact Centre
General Qualifications
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01223 552672
Email
qualifications@ocr.org.uk
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