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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.

Further changes may be required and no assurance can be given at this

time that the proposed qualifications will be made available in their current
form, or that they will be accredited in time for first teaching in 2016 and first
award in 2018 (2017 for AS Level qualifications).

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 Resources, links
(KS3 focus) and support
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water from the soil via their roots.

al investigations into the requirements and products of

chloroplasts in plant cells are related to photosynthesis

—I
®)
S,
9
=
=
©)
—t
@)
wn
<
>
—t
>
D
W
2,

Material cycles and energy
e effect of temperature, light intensity and carbon dioxide

Photosynthesis he rate of photosynthesis

- thereactants in, and products of, photo
a word summary for photosynthesis

al investigations into the effect of environmental factors on
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- the dependence of almost all life on Ear
ability of photosynthetic organisms, suc
and algae, to use sunlight in photosynth
organic molecules that are an essential
and to maintain levels of oxygen and ca
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erse square law to explain changes in the rate of
ith distance from a light source

interaction of temperature, light intensity and carbon
tion in limiting the rate of photosynthesis, and use
the effects

- the adaptations of leaves for photosynt t of the rate of photosynthesis:

Cellular respiration use simple compound measures such as the rate of a

- aerobic and anaerobic respiration in livi
including the breakdown of organic mo
enable all the other chemical processes
life

tion between graphical and numerical form

a word summary for aerobic respiration propriate graphs selecting appropriate scales for axes

- the process of anaerobic respiration in h
micro-organisms, including fermentatio
summary for anaerobic respiration

pret information from graphs, charts and tables

- the differences between aerobic and an
respiration in terms of the reactants, the
formed and the implications for the org
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Mapping KS3 to KS4

Checkpoint task
(KS3 focus)

Comment

Differences:

Learners build on basic knowledge of photosynthesis from Key Stage 3. All
learners should already know the reaction for photosynthesis and be able to

use the word equation successfully. Learners will know where the raw materials
for photosynthesis come from, including water from the soil via the roots. At

Key Stage 4 this is built on and split into the two stages of photosynthesis

and learners are expected to know where the reactants are involved: water,
chlorophyll and light in the first stage and carbon dioxide and hydrogen from the
second stage. They will be able to give the products of each reaction.

Learners will know that carbohydrates are made in the leaf and at Key Stage 3
learners should know about the various adaptations that the leaf has, to include
the role of the stomata in gas exchange in plants. Learners will know from cell
structure about the function of chloroplasts and be able to identify these in a
plant cell. This will assist when discussing the two reactions of photosynthesis
and learners will learn specific details about the involvement of the chloroplasts
at Key Stage 4.

Learners'knowledge of enzymes at Key Stage 3 is basic and limited to their

role as biological catalysts in the digestive system. At Key Stage 4, enzyme
knowledge is linked to the reactions of photosynthesis and learners are expected
to be able to explain how factors affect the rate of photosynthesis. At Key Stage
4, learners should be able to utilise the basic knowledge of the reactions of
photosynthesis to explain practical investigations and interpret data from graphs,
charts and tables. Learners should be able to explain in detail, using graphs, the
limiting factors. There is also a greater mathematical element at Key Stage 4, as
in addition to graphs and charts, learners will be able to use the inverse square
law to explain changes in the rate of photosynthesis.

GCSE (9-1) Twenty First Century Science Biology B Transition Guide

Resources, links
and support

Challenges learners face when tackling this topic at GCSE:

Learners are generally able to recall the equation for photosynthesis well,
although lower ability learners sometimes get confused between this and
respiration, particularly with the idea that plants use both processes. Itis
important to distinguish between these two processes.

There are lots of data related questions and learners struggle with the
interpretation of these. Sometimes, there are large amounts of data to process.
Quite often questions are based around graphs and learners frequently find it
difficult to distinguish between describe and explain questions. It is important
to embed activities into lessons that allow learners to recognise the difference in
these. One idea is to create a table before describing/explaining a graph that has
columns with the headings: describe, connective, explain. This allows learners

to link ideas together and clearly see the difference between the two command
words.

Learners often forget in answers to questions to make direct comparisons, so

although they show understanding of concepts, they lose marks in examinations.

This could include missing off “-er”at the end of descriptive words. For example,
“high”changes to “higher”— providing a direct comparison of two pieces of

data. In order to prepare learners for the mathematical demands at GCSE, it is
important to include activities when teaching Key Stage 3 photosynthesis that
allow these skills to be developed.

© OCR 2016
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Checkpoint task
(KS3 focus)

Activities

Resources, links
and support

Biology animations - transport of water and sugar, respiration and
photosynthesis and cell growth in plants: Science & Plants for Schools (SAPS)
Resources: http://www.saps.org.uk/secondary/teaching-resources/1299-biology-
animations-plant-transport-photosynthesis-and-cell-growth

This interactive animation could be used to recap the structure of the leaf and
introduce key ideas about photosynthesis, assessing what learners remember from Key
Stage 3. Use the ‘Photosynthesis and Respiration’animation. There are accompanying
resources that can be used alongside this.

Photolab
Resources: http://www.kscience.co.uk/animations/photolab.swf

This is quite a basic simulation visually that allows learners to manipulate different
factors that affect the rate of photosynthesis. It could be used as an introduction to
limiting factors and investigations could be planned using this as a stimulus.

Illuminating Photosynthesis: NOVA
Resources: http://www.pbs.org/wgbh/nova/nature/photosynthesis.html

An animation that looks at the interaction of oxygen, carbon dioxide and water in
photosynthesis. It starts off quite basic and then looks at the molecules. There are
three puzzlers at the end to discuss different aspects of photosynthesis, which should
stimulate thinking.

Why...?
Resources: Teacher resource 1 or Learner resource 1

This could be used as a starter activity to gauge knowledge. It is a selection of
questions that should stimulate thinking about various aspects of plants, that link onto
photosynthesis concepts.

Photosynthesis — A Survival Guide for Teachers: SAPS
Resources: http://www.saps.org.uk/secondary/teaching-resources/134-photosynthesis-

a-survival-guide-teaching-resources

There are a huge amount of resources on this link in the form of PowerPoints, learner
worksheets and practical activities. There are accompanying teacher notes to help
support. Lots of activities promote thinking skills and developing basic knowledge, to
move onto GCSE level.

GCSE (9-1) Twenty First Century Science Biology B Transition Guide
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http://www.saps.org.uk/secondary/teaching-resources/1299-biology-animations-plant-transport-photosynthesis-and-cell-growth
http://www.saps.org.uk/secondary/teaching-resources/1299-biology-animations-plant-transport-photosynthesis-and-cell-growth
http://www.pbs.org/wgbh/nova/nature/photosynthesis.html
http://www.ocr.org.uk/Images/289234-photosynthesis-teacher-resource-1.ppt
http://www.ocr.org.uk/Images/289233-photosynthesis-learner-resource-1.doc
http://www.saps.org.uk/secondary/teaching-resources/134-photosynthesis-a-survival-guide-teaching-resources
http://www.saps.org.uk/secondary/teaching-resources/134-photosynthesis-a-survival-guide-teaching-resources
http://www.kscience.co.uk/animations/photolab.swf

. Checkpoint task Resources, links
M KS3 to KS4 '
SPRTg e - (KS3 focus) - - and support

The idea of the first checkpoint task is to identify understanding of the key words in
relation to photosynthesis. All of these key words should be familiar to learners from
Key Stage 3 and they will be used constantly in the teaching of this topic at GCSE level,
so it is essential that learners are able to use them effectively. It is important before
moving onto data interpretation and practical investigations that learners have a good
understanding of the photosynthesis basics.
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The second activity is used to develop this further, using concepts relating to limiting
factors and respiration. Learners have the opportunity to explain ideas and this will
determine the level of their understanding.

Quite often learners get muddled up between respiration and photosynthesis when
learning about plants, as they do both reactions. The third checkpoint activity is based
on identifying the key differences between the two processes and make it clear that
plants carry out both processes.

Checkpoint Task:

http://www.ocr.org.uk/Images/289146-photosynthesis-checkpoint-task.doc

GCSE (9-1) Twenty First Century Science Biology B Transition Guide 6 © OCR 2016
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Checkpoint task
(KS3 focus)

Activities

Resources, links
and support

Limiting Factors on Photosynthesis Worksheet: TES website
https://www.tes.com/teaching-resource/limiting-factors-6049709

This worksheet allows learners to develop their graph drawing skills. It is more complex
for data interpretation as it involves two independent variables. There are a series of
questions that can be used to analyse and explain the data.

Video clip - plant adaptations to overcome environmental limitations: BBC video
clip, from SAPS website.

http//www.saps.org.uk/secondary/teaching-resources/827-plant-adaptations

This video clip could be used to introduce limiting factors. Learners could think of the
different factors that affect the rate of photosynthesis and this could lead to discussions
on how the rate could be measured or practical activities.

Annotating Graphs Activity (OCR lesson element)
Learner resource 3

Learners could be shown the three graphs and asked to annotate what they think is
happening at each point and why it is happening. This is useful in establishing if they
understand the difference between describe and explain. Specific graphs with data
could be used alternatively.

Measuring photosynthesis with Cabomba: STEM
https://www.stem.org.uk/elibrary/resource/28215/measuring-photosynthesis-with-
cabomba

Cabomba is a more reliable plant for investigating photosynthesis. There is a practical
sheet with accompanying questions on this resource.

Measuring the rate of photosynthesis of Elodea: Syngenta
http://www3.syngenta.com/country/uk/en/about/learning-zone/KS345/biology/
Pages/Photosynthesis in Action_large.aspx

This interactive simulation allows the light source to be adjusted to change the rate

of photosynthesis. Learners are able to collect raw data using this animation and this
provides a graph drawing opportunity. Experiments with Elodea are often unsuccessful.
There are challenge questions at the bottom to analyse the results.

Describing and explaining graphs (OCR lesson element)
Learner resource 2

This activity is to develop learners'ability to describe and explain data. The table
could be prepared in advance or it could be an active part of the lesson where learners
suggest words that could go in the table. The example given specifically links to

temperature.

GCSE (9-1) Twenty First Century Science Biology B Transition Guide
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https://www.tes.com/teaching-resource/limiting-factors-6049709
http://www.saps.org.uk/secondary/teaching-resources/827-plant-adaptations
http://www3.syngenta.com/country/uk/en/about/learning-zone/KS345/biology/Pages/Photosynthesis_in_Action_Large.aspx
http://www3.syngenta.com/country/uk/en/about/learning-zone/KS345/biology/Pages/Photosynthesis_in_Action_Large.aspx
http://www.ocr.org.uk/Images/289235-photosynthesis-learner-resource-2.doc
http://www.ocr.org.uk/Images/289236-photosynthesis-learner-resource-3.doc
https://www.stem.org.uk/elibrary/resource/28215/measuring-photosynthesis-with-cabomba
https://www.stem.org.uk/elibrary/resource/28215/measuring-photosynthesis-with-cabomba

. Checkpoint task Resources, links
M KS3 to KS4 '
PPRg T - (KS3 focus) - - and support

Activities

Greenhouse activity: TES
https://www.tes.com/teaching-resource/greenhouses-and-photosynthesis-11013188

ies (KS4 focus)

The main activity is based around explaining the different ways that photosynthesis can
be enhanced in greenhouses. This allows learners to be creative and lead a pitch in an
apprentice style activity to persuade people to purchase items for their greenhouse.
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Biosphere: STEM
https://www.stem.org.uk/elibrary/resource/34427/biosphere

This resource allows the linking of various different topics based around the idea of
people living in space. There are opportunities for practical investigations and creative
thinking.

Virtual Labs: Glencoe
http//www.glencoe.com/sites/common_assets/science/virtual labs/LS12/L512.html

This virtual laboratory extends learners to consider how different wavelengths of light
affect the rate of photosynthesis. There are videos to accompany the experiment which
provide explanations and questions that could be answered in the journal’section. An
electronic table of results can be made and from this a graph.
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How commercial growers improve crop yield
http.//www.bbc.co.uk/education/clips/z7snvcw

A video clip that discusses how the crop yield of plants can be increased. This provides
links to how the rate of photosynthesis can be manipulated in real life situations.

GCSE (9-1) Twenty First Century Science Biology B Transition Guide 8 © OCR 2016
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Checkpoint task

M ing KS3 to KS4
apPIng © (KS3 focus)

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: http//www.ocr.
org.uk/qualifications/by-subject/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

GCSE (9-1) Twenty First Century Science Biology B Transition Guide
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www.ocr.org.uk/qualifications/by-subject/science/science-spotlight/
www.ocr.org.uk/qualifications/by-subject/science/science-spotlight/
http://www.ocr.org.uk/qualifications/by-subject/science/
http://www.ocr.org.uk/qualifications/by-subject/science/
www.ocr.org.uk/qualifications/bysubject/science/ 
http://social.ocr.org.uk/
http://www.ocr.org.uk/qualifications/gcse-and-a-level-reform
http://www.ocr.org.uk/qualifications/gcse-and-a-level-reform

Wed like to know your view on the resources we produce. By
clicking on theLike’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.ocrorg.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 01223552627
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.
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