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TWENTY FIRST CENTURY SCIENCE BIOLOGY B
Key Stage 4 to 5 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 3 which will help prepare students for progression to Key Stage 4;

•

Common student misconceptions in this topic.

Transition guides also contain links to a range of teaching activities that can be used to deliver the content at Key Stage 3 and 4 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 3 and assess their ‘readiness for progression’ to Key
Stage 4 content on this topic. This checkpoint task can be used as a summative assessment at the end of Key Stage 3 teaching of the topic or by Key
Stage 4 teachers to establish their students’ conceptual starting point.
Key Stage 3 to 4 Transition Guides are written by experts with experience of teaching at both key stages.
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Checkpoint task

Possible Teaching
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Key Stage 3 Content

Possible Extension
Activities (KS4 focus)

Resources, links
and support

Key Stage 4 Content

Genetics and evolution

B6.1

•

differences between species

•

the variation between individuals within a species
being continuous and discontinuous, to include
measurement and graphical representation of
variation

B6.1.1 state that there is usually extensive genetic variation within a
population of a species

•

the variation between species and between
individuals of the same species means some
organisms compete more successfully, which can
drive natural selection

•

Topic: Natural Selection

KS3 to KS4

Possible Teaching
Activities (KS3 focus)

Mapping KS3 to KS4

How was the theory of natural selection developed?

B6.1.2 recall that genetic variants arise from mutations, and that most have
no effect on the phenotype, some influence phenotype and a very
few determine phenotype
B6.1.3 explain how evolution occurs through natural selection of variants
that give rise to phenotypes better suited to their environment
B6.1.4 explain the importance of competition in a community, with regard to
natural selection

changes in the environment may leave individuals
within a species, and some entire species, less well
adapted to compete successfully to reproduce, which
in turn may lead to extinction

B6.1.5 describe evolution as a change in the inherited characteristics of a
population over a number of generations through a process of natural
selection which may result in the formation of a new species
B6.1.6 explain the impact of the selective breeding of food plants and
domesticated animals
B6.1.7 describe how fossils provide evidence for evolution
B6.1.8 describe the work of Darwin and Wallace in the development of the
theory of evolution by natural selection
B6.1.9 describe modern examples of evidence for evolution including
antibiotic resistance in bacteria
B6.1.10 explain the impact of these ideas on modern biology and society
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Topic: Natural Selection

KS3 to KS4

Mapping KS3 to KS4

Comment
Key Stage 3 gives learners a great platform of scientific knowledge that they
can build on in Key Stage 4. At Key Stage 3, learners will have studied many of
the fundamental aspects of natural selection. These include how individuals in
a population are different and how living organisms show adaptations to their
environment. They will also be aware that evolution is as a result of the process of
natural selection and takes into account biodiversity and how organisms are all
related to varying degrees.
Learners should be able to recall basic terms used in describing the process of
natural selection. These are terms they are expected to retain for Key Stage 4 and
build upon to including applying the terms to unfamiliar examples.
From Key Stage 3, learners should be able to explain basic ideas of variation and
how this variation can lead to natural selction.
They will be able to state that variation between individuals means that some
organisms compete more successfully. They should also be able to identify a
particular trait that gives a group of individuals a selective advantage. Learners
should be able to state that some changes in the environment may leave
individuals less well adapted which in turn may lead to extinction. However they
are unlikely to be familiar with key terminology such as ‘selection pressure’.
At Key Stage 4, learners will begin to identify selection pressures along with
favourable traits in an organism but will also be able to give specific details about
selection pressures and why some traits are advantageous in some environments
but not in others. They will begin to describe evolution as a change in the
inherited characteristics of a population leading to the formation of a new
species or ‘speciation’.
Challenges learners face when tackling this topic at GCSE:
There are a large number of key words that learners will encounter in this topic.
They will come across words that are unfamiliar and others that learners have
heard of but they will need to learn how to explain what the words mean
and be able to use them effectively. There are likely to be terms and concepts
that learners sometimes use incorrectly such as ‘as an organism evolves to its
environment’. It is best to emphasise from the start that species evolve not
individuals within a species.
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Learners are likely to be enthusiastic about this topic but explain key concepts
without key terminology. One way of supporting learners in this is to provide the
learners with cards that have a single key word on them that learners must use
to help them formulate their answers to the questions. For greater support, the
cards could have the definitions on the the reverse.
This can be followed up with group work where 4-5 learners are posed a
question or given an organism to identify different traits, selection pressures
etc. that they answer using the cards before the work is swapped with a second
group that tries to expand on their answers whilst making corrections.
This makes the learners use correct terminology whilst giving them pointers
to develop a more complete answer. It also allows learners to develop
understanding from their peers.
Learners often have good ideas of natural selection and evolution but describe
it in the wrong way. Learners may state ‘giraffes have grown longer necks so
they can reach the tops of trees’, ‘polar bears have turned white so they are
camouflaged’ or ‘animals evolve so they don’t become extinct’.
Learners need to be aware that evolution is a consequence of natural selection
and that natural nelection is as a result of a population having differences, some
of which give a selective advantage and others that do not.
It may be worth highlighting humans as an example. We have a variety of
differences such as hair colour; so why hasn’t one colour become dominant?
Simply, there is no selective advantage to any particular hair colour over another.
Learners need to be able to recall the events that occur in all the different
processes and be able to apply them to a range of different scenarios.
Learners may be assessed on this in the exam via one of the longer extended
answer questions. Asking learners to identify the different traits as well as the
selection pressure and then the potential consequence should allow learners to
develop well structured answers.
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Possible Teaching
Activities (KS3 focus)

Checkpoint task

Possible Teaching
Activities (KS4 focus)

Possible Extension
Activities (KS4 focus)

Resources, links
and support

Topic: Natural Selection

Possible Teaching Activities (KS3 focus)

Mapping KS3 to KS4

Activities
Clippy Island: BBSRC
Resources: http://www.bbsrc.ac.uk/engagement/schools/keystage3/natural-selection/
This fantastic resource by BBSRC provides a resource pack, learner worksheet and
teacher guidance to allow learners to develop an understanding of how organisms
show variation and how that variation changes over time.
Darwin’s finches: Discovering Galapagos.org
Resources: http://www.discoveringgalapagos.org.uk/teacher-zone/ks3-resources/ks3charles-darwin-natural-selection-lesson-plan/
Learners can watch a video clip and use their fact file to develop an understanding of
how natural selection results in the evolution of a species or its extinction.
Fossils in Evolution: BBC and Teaching Channel
Resources: http://www.bbc.co.uk/schools/gcsebitesize/science/ocr_gateway_
pre_2011/environment/4_survival_of_fittest1.shtml
https://www.teachingchannel.org/videos/teaching-natural-selection
Learners are able to learn how fossil evidence can be used to support the theory of
evolution using these key notes from the BBC along with the video clips that support
the theory.
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Possible Teaching
Activities (KS3 focus)

Checkpoint task

Possible Teaching
Activities (KS4 focus)

Possible Extension
Activities (KS4 focus)

Resources, links
and support

Topic: Natural Selection

Checkpoint task

Mapping KS3 to KS4

Checkpoint task
Task 1
The idea of Checkpoint task 1 is to assess if learners can use the information given to
develop their understanding of natural selection. The work at GCSE will help the learners
develop their understanding of these concepts further.

Checkpoint Task:
http://www.ocr.org.uk/Images/308131-natural-selection-checkpoint-task.doc

The style of examination questions at GCSE may require learners to apply their
knowledge of natural selection in a similar way. There may be some simple recall
questions such as a gap fill activity but this topic is more commonly assessed by asking
the learners to give more extended answers and apply their knowledge to unfamiliar
situations. The simple natural selection concepts such as those studied in Key Stage 3
need to be covered in detail before moving onto the GCSE content and the application
for this knowledge.
Task 2
The second checkpoint task is more challenging as it requires the learners to carefully
think about natural selection as well as predict outcomes. The learners could complete
this task after a homework task looking at the behaviour of wolves. This task is designed
to push the learners’ knowledge and highlight those learners that may know the basic
ideas of natural selection without being able to apply it to different situations. This can
be a good guide to decide when and at what level to introduce the GCSE content to the
lessons.
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Possible Teaching
Activities (KS3 focus)

Checkpoint task

Possible Teaching
Activities (KS4 focus)
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Activities (KS4 focus)

Resources, links
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Topic: Natural Selection

Possible Teaching Activities (KS4 focus)

Mapping KS3 to KS4

Activities
Speciation: SAPS/BBC
http://www.saps.org.uk/secondary/teaching-resources/814-fairchild-speciation-andevolution
SAPS provides information along with a video clip by the BBC on speciation. The clip
shows how Thomas Fairchild produced a new species of plant.
Natural selection: Royal institute of Science
http://www.rigb.org/christmas-lectures/teaching-resources/2013-life-fantastic/naturalselection
Learners can watch short video clips from the Royal Institute of Science Christmas
lectures on natural selection. There are summary questions and discussion questions
that can be used with the videos to direct the learners.
Playing with Evolution: University of Colorado
https://phet.colorado.edu/en/simulation/natural-selection
Learners can use the game to show how changes to the selection pressure results
in different phenotypic traits becoming common. This could be ideal as a starter or
homework task.
Evolution: BBC
http://www.bbc.co.uk/schools/gcsebitesize/science/ocr_gateway/understanding_
environment/natural_selectionact.shtml
BBC provide an interactive activity that provides learners with a range of facts on
natural selection before assessing them on the information. This activity would make an
ideal plenary.
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Possible Teaching
Activities (KS3 focus)

Checkpoint task

Possible Teaching
Activities (KS4 focus)
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Activities (KS4 focus)

Resources, links
and support

Topic: Natural Selection

Possible Extension Activities (KS4 focus)

Mapping KS3 to KS4

Activities
Selection in action: Nuffield foundation
http://www.nuffieldfoundation.org/practical-biology/selection-action-%E2%80%93banded-snails
Nuffield Foundation provides a wealth of information and resources to allow learners
to develop an understanding of variation within banded snails. The information would
allow learners to conduct their own investigation or they could use the data provided
to complete the task.
Selective breeding: Learn gentics
http://learn.genetics.utah.edu/content/selection/artificial/
Learners can use this animated presentation to develop an understanding of the
similarities between natural selection and artifical selection.
Antibiotic resistance: Understanding evolution
http://evolution.berkeley.edu/evolibrary/article/0_0_0/bergstrom_03
Learners can analyse data and look at how the evolution of antibiotic resistant bacteria
is being tackled.
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Possible Teaching
Activities (KS3 focus)

Checkpoint task

Possible Teaching
Activities (KS4 focus)

Possible Extension
Activities (KS4 focus)

Resources, links
and support

Topic: Natural Selection

Resources, links and support

Mapping KS3 to KS4

Resources, links and support
Science Spotlight – Our termly update Science Spotlight provides useful information
and helps to support our Science teaching community. Science Spotlight is designed
to keep you up-to-date with Science here at OCR, as well as to share information, news
and resources. Each issue is packed full with a series of exciting articles across the whole
range of our Science qualifications: www.ocr.org.uk/qualifications/by-subject/science/
science-spotlight/
Find resources and qualification information through our science page: www.ocr.org.uk/
qualifications/bysubject/science/
Contact the team: science@ocr.org.uk
Continue the discussion on the science community forum: http://social.ocr.org.uk/
and follow us on Twitter, @ocr_science
To find out more about GCSE and A Level reform please visit: http://www.ocr.org.uk/
qualifications/gcse-and-a-level-reform
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The small print

We’d like to know your view on the resources we produce. By
clicking on the ‘Like’ or ‘Dislike’ button you can help us to ensure
that our resources work for you. When the email template pops
up please add additional comments if you wish and then just click
‘Send’. Thank you.
If you do not currently offer this OCR qualification but would like to
do so, please complete the Expression of Interest Form which can be
found here: www.ocr.org.uk/expression-of-interest
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. We
update our resources on a regular basis, so please check the OCR
website to ensure you have the most up to date version.
© OCR 2016 – 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:
Square down and Square up: alexwhite/Shutterstock.com
Please get in touch if you want to discuss the accessibility of
resources we offer to support delivery of our qualifications:
resources.feedback@ocr.org.uk

We will inform centres about any changes to the specification. We
will also publish changes on our website. The latest version of our
specification will always be the one on our website
(www.ocr.org.uk) and this may differ from printed versions.
Copyright © OCR 2016. All rights reserved.
Copyright
OCR retains the copyright on all its publications, including the
specifications. However, registered centres for OCR are permitted to
copy material from this specification booklet for their own internal
use.

ocr.org.uk/gcsereform
OCR customer contact centre
General qualifications
Telephone 01223 553998
Facsimile 01223 552627
Email general.qualifications@ocr.org.uk
OCR is part of Cambridge Assessment, a department of the University of Cambridge.
For staff training purposes and as part of our quality assurance programme your call may
be recorded or monitored. © OCR 2016 Oxford Cambridge and RSA Examinations is a
Company Limited by Guarantee. Registered in England.
Registered office 1 Hills Road, Cambridge CB1 2EU. Registered company number
3484466. OCR is an exempt charity.

