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Delivery guides are designed to represent a body of knowledge about teaching a particular 
topic and contain:

• Content: A clear outline of the content covered by the delivery guide;

• Thinking Conceptually: Expert guidance on the key concepts involved, common difficulties 
students may have, approaches to teaching that can help students understand these 
concepts and how this topic links conceptually to other areas of the subject;

• Thinking Contextually: A range of suggested teaching activities using a variety of themes so 
that different activities can be selected which best suit particular classes, learning styles or 
teaching approaches.

If you have any feedback on this Delivery Guide or suggestions for other resources you would 
like OCR to develop, please email resources.feedback@ocr.org.uk
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Would you prefer a Word version?
Did you know that you can save this pdf as a Word file using Acrobat Professional? 

Simply click on File > Export to and select Microsoft Word
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere 
on the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that will also 
convert PDF to Word (search for pdf to word converter).

https://www.surveymonkey.co.uk/r/ZL5Z53B
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2.1.5 Biological membranes

(a) the roles of membranes within cells and 
at the surface of cells 

To include the roles of membranes as,

• partially permeable barriers 
between the cell and its 
environment, between organelles 
and the cytoplasm and within 
organelles 

• sites of chemical reactions 

• sites of cell communication (cell 
signalling). 

(b) the fluid mosaic model of membrane 
structure and the roles of its 
components 

To include phospholipids, cholesterol, 
glycolipids, proteins and glycoproteins  
AND  
the role of membrane-bound receptors 
as sites where hormones and drugs can 
bind.  
M0.2   
HSW1

(c) (i)  factors affecting membrane 
structure and permeability

(ii) practical investigations into factors 
affecting membrane structure and 
permeability

To include the effects of temperature 
and solvents.  
M0.1, M0.2, M1.1, M1.2, M1.3, M1.6, M1.11, 
M3.1, M3.2, M3.3, M3.5, M3.6   
PAG8  
HSW1, HSW2, HSW3, HSW4, HSW5, 
HSW6 

(d) (i) the movement of molecules across 
membranes 

(ii) practical investigations into the 
factors affecting diffusion rates in 
model cells

To include diffusion and facilitated 
diffusion as passive methods  
AND  
active transport, endocytosis and 
exocytosis as processes requiring 
adenosine triphosphate (ATP) as an 
immediate source of energy.  
M0.1, M0.2, M0.3, M1.1, M1.2, M1.3, M1.6, 
M1.11, M2.1, M3.1, M3.2, M3.3, M3.5, M3.6, 
M4.1  

PAG8  
HSW1, HSW2, HSW3, HSW4, HSW5, 
HSW6

(e) (i) the movement of water across 
membranes by osmosis and the 
effects that solutions of different 
water potential can have on plant 
and animal cells 

(ii) practical investigations into the 
effects of solutionsof different water 
potential on plant and animal cells.

Osmosis to be explained in terms of 
a water potential gradient across a 
partially-permeable membrane.  
M0.1, M0.2, M0.3, M1.1, M1.2, M1.3, M1.6, 
M1.10, M1.11, M2.1, M3.1, M3.2, M4.1  

PAG8  
HSW1, HSW2, HSW3, HSW4, HSW5, 
HSW6 
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Activity 1
The fluid mosaic model (2.1.5b)

Learner resource 1

Each component of the plasma membrane can be cut out and stuck onto the general 
layout provided. Role descriptions could be typed on sticky paper and students could be 
asked to match the components with the roles. 

Activity 2
The effect of temperature on membrane permeability (2.1.5c).

This practical uses beetroot and the release of betalains from the inside of the beetroot 
cells. Details can be found at: 
https://pbiol.rsb.org.uk/cells-to-systems/cell-structures/investigating-the-effect-of-
temperature-on-plant-cell-membranes

This practical relates to PAG5 if a colorimeter is used and could also relate to PAG8.
Mathematical content includes M1.2, M1.3, M3.3.

Activity 3
The effect of surface area to volume ratio on the rate of diffusion (2.1.5d).

This practical uses agar and phenolphthalein as an indicator. The agar blocks can either be 
stained pink and the time taken for the colour to disappear recorded, or the blocks can be 
colourless and the time taken for the colour to appear is recorded. However, the latter can 
be more problematic to achieve consistent results; it is more subjective than observing the 
point at which the cube becomes colourless.

This practical can be extended by making different agar shapes instead of cubes and opens 
up discussions on organisms and evolution with links to 3.1.2 Transport in animals.
http://www.education.com/science-fair/article/cube-lab/

This practical relates to PAG8.
Mathematical content includes M4.1 and M0.3 for surface area, graph plotting M3.2 and 
potentially M1.2, M1.3.

https://pbiol.rsb.org.uk/cells-to-systems/cell-structures/investigating-the-effect-of-temperature-on-plant-cell-membranes
https://pbiol.rsb.org.uk/cells-to-systems/cell-structures/investigating-the-effect-of-temperature-on-plant-cell-membranes
http://www.education.com/science-fair/article/cube-lab
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Approaches to teaching the content
The overreaching concept for this topic is linkage; it is an umbrella subject relevant to all 
content that follows in the syllabus. 

It is therefore crucial that students grasp the learning outcomes here in order to extend 
that understanding in later topics. As such, this topic can be taught in the wider biological 
context, with constant reference to later subject matter. The general role of membranes 
should be taught within the framework of relevant examples, eg for 2.1.5(a) the role of internal 
membranes as a site of chemical reactions, you could use the mitochondrial membrane and 
enzymes used in respiration (linking to 5.2.2g). Membrane receptors appear throughout the 
syllabus and this link is developed in the activity ‘How receptive are you?’

Common misconceptions or difficulties students may have
The lateral movement of the phospholipids is a concept that students find tricky to visualise 
and can influence their ability to grasp the role of cholesterol in the plasma membrane. The 
fluid nature of the membrane is often a static statement for a student as they cannot imagine 
a dynamically moving membrane. This movement can be shown with the ‘Fluid mosaic 
model extension activity (2.1.5b)’ and links well with the earlier learning outcome 2.1.2(h) the 
structure of lipids.

Diffusion across the membrane (2.1.5d) is integral to the understanding of the need for mass 
transport (3.1.2a). Students find it difficult to relate small organisms to a large surface area 
to volume ratio and a faster rate of diffusion. This can be addressed at this early stage and 
the activity ‘The effect of surface area to volume ratio on the rate of diffusion (2.1.5d)’ can be 
expanded to anticipate this. 

Conceptual links to other areas of the specification – useful ways to approach this 
topic to set students up for topics later in the course
Endocytosis could be described in terms of pathogen entry which links with 4.1.1(e) and the 
role of phagocytes. Many students fail to grasp the role of the cytoskeleton in endocytosis 
and exocytosis (linking back to 2.1.1j). This omission is targeted in the activity ‘‘Exo/endo 
cytosis activity (2.1.5d)’. 

Osmosis underpins later transport topics 3.1.3 Transport in plants and kidney function 
5.1.2(d). Students often struggle with the negative numbers involved with water potential 
and the ‘Osmosis activity (2.1.5e)’ assists with connecting a low water potential value with a 
high solute concentration.
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Learner Activity 1
How receptive are you? - Card game

Learner resource 2 (the set of 32 cards)

This activity involves 2 sets of cards. One set with the receptor and its cell (either written or 
written with a picture of the receptor), and one set with the name of the molecule/ligand 
that binds to the receptor. 

These cards can be given out in pairs and shuffled. Students can either play a snap-like 
game, or a few cards can be dealt, the rest placed face down and cards taken in turn until 
all pairs are found. The winner has the most pairs. Alternatively, one set of cards could be 
placed around the room and the other set divided out amongst the class. The students 
then have to find their matching pairs around the room. 

Learner Activity 2
Fluid mosaic model extension activity (2.1.5b)

This can be combined with the fluid mosaic model activity.

Pipe cleaners are used to represent the fatty acids and Velcro™  dots are used for the 
phosphate heads. The Velcro™ dots can be stuck back to back to form a Velcro™ ball for 
the phosphates. The pipe cleaners are zigzagged and then stuck to the Velcro™ ball. The 
phospholipids should stick to each other at the Velcro™ head with the tails next to each 
other. This model can be used to show the effect of temperature, the folding for a micelle, 
liposome and bilayer. Modelling clay could be added to represent cholesterol. One pipe 
cleaner and ball could be coloured to represent phosphatidylserine and the model used 
again when teaching apoptosis (6.1.1d). 

Learner Activity 3
Exo/endo cytosis activity (2.1.5d)

This activity is a fun way of modelling the stages of exo/endo 
cytosis whilst highlighting the role of the cytoskeleton. 

Students (or the teacher) can fill a balloon (before being blown 
up)/ container with confetti, sweets, strips of paper with revision 
questions, etc. The balloon is blown up and tied/  the container 
sealed. For exocytosis, the students are representing the 
packaging process of the Golgi Body (linking with 2.1.1g) and the 
balloon/ container is the vesicle with the contents being a named 
protein. The rest of the class can put their hands in the air and act 
as the cytoskeleton. The balloon/ container is passed across the 
hands to the back of the room, which would represent the plasma
membrane. One or more students could role play the bilayer and burst the balloon/ open 
the container ‘behind their backs’ to show the fusion of the vesicle and exocytosis of the 
contents.   

Students could develop their model to show endocytosis.

Learner Activity 4
Osmosis activity (2.1.5e)

This is a simple activity to allow students to focus on the fact that high solute 
concentrations mean low water potential values and although water potential values do 
not have to be calculated, this activity emphasizes the direction of the flow of water. Any 
cell type can be used. Cells can be cut out and laminated with modelling clay blobs placed 
on top of them. The cells are labelled A-C (or more if you wish the students to work with 
more than 3 cells). 2 or 3 cells are given to each pair of students along with little cards 
of different solute concentrations. One student will place solute concentrations on the 
modelling clay blobs and the other student has to work out the direction of water flow. 
This can be recorded in their books. 

Cell A Cell B Cell C



7 © OCR 2020

Delivery GuideAS and A Level Biology A
Th

in
ki

ng
 c

on
te

xt
ua

lly

Activities

2.1.5 Biological membranes is practical based and wherever possible should be linked to 
Module 1: Development of practical skills in biology and to practical activities. The practical 
work can be extended, as suggested in the activities ‘Betaling around’ and ‘The effect of 
surface area to volume ratio on the rate of diffusion (2.1.5d)’. ‘Betaling around’ provides an 
opportunity to use a core technique (linking to PAG5) and all the activities could relate to 
PAG8 and could be used to move to PAG12. As illustrated within the activities, this topic 
includes many mathematical requirements, which can provide ample openings for teaching 
mathematical skills and differentiating between students. 

Linking to different aspects of the syllabus can be either taught, summarised or revised using 
card games (for example the ‘How receptive are you?’ activity). This could be provided for pair 
work or displayed around the room for individual work with good kinaesthetic movement to 
spot the matching pair. 

An artistic approach can be used to look at the movement of phospholipids in the 
membrane (2.1.5c) as shown in the activity ‘Fluid mosaic model extension activity (2.1.5b)’. 
Chemical models can be used or crafted as outlined in the activity. 

Fun elements can be introduced with the ‘Exo/endo cytosis activity (2.1.5d)’ activity. The 
balloons can be filled with questions for revision, treats, confetti, and/or themed if near to a 
festivity. 

A sense of intrigue can be used to introduce diffusion/osmosis with the changing colours of 
iodine and starch solutions as outlined in the ‘Demonstrating diffusion with visking tubing’ 
activity. This links back to 2.1.2(q) and the test for starch. Water potential can be thought 
about using the ‘Osmosis activity (2.1.5e)’ activity..
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Learner Activity 1
Demonstrating diffusion with visking tubing

2.1.5(d) and (e) diffusion and osmosis using the iodine test for starch 2.1.2(q).

Visking or dialysis tubing can be filled with starch solution. The tubing can be placed in a 
boiling tube of iodine solution. The boiling tube (with bung) is inverted a few times and 
students watch the contents of the visking tubing change colour. The visking tubing can 
be tied into different shapes to increase the ‘fun’ element of the activity, although a beaker 
may have to be used instead of a boiling tube and the content stirred instead of inverted. 

Alternatively, you could put starch solution in the boiling tube and iodine in the visking 
tubing. The visking tubing can be described as a ‘magic bullet’ as it will change the colour 
of the solution. 
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The Fluid Mosaic Model
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Hydrophillic heads

Hydrophobic tails

Channel Protein Protein Glycoprotein Glycolipid Cholesterol
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How receptive are you? cards
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Set A Set B

Insulin receptor on liver cell Insulin

Antibody on B cell Antigen

Glucagon receptor on liver cell Glucagon

ADH receptor on collecting duct cell ADH
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TIR1/auxin receptor on apical meristem cell Auxin

GID1/gibberellin receptor on aleurone cells Gibberellin

Acetylcholine receptor on neurons Acetylcholine

Auxin receptor on meristem cells Auxin herbicide
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Auxin receptor on meristem cells Agent orange

Dopamine receptor on neurone Dopamine

CD4 receptor on T cells HIV

Opioid receptor on neurones Heroin
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Acetylcholine receptor on neurone Nicotine

Acetylcholine receptor on neurone Muscarine

Acetylcholine receptor on neurone Atropine

FSH receptor on cells of ovary FSH
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OCR’s resources are provided to support the delivery of OCR 
qualifications, but in no way constitute an endorsed teaching 
method that is required by OCR. 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.

This resource may be freely copied and distributed, as long as  
the OCR logo and this small print remain intact and OCR is 
acknowledged as the originator of this work. 

Our documents are updated over time. Whilst every effort is made 
to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

OCR acknowledges the use of the following content: Page 6 
Balloons: USBFCO/Shutterstock.com • Plant cell: BlueRingMedia/
Shutterstock.com

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

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

Looking for a resource?
There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

Need to get in touch?
If you ever have any questions about 
OCR qualifications or services (including 
administration, logistics and teaching)  
please feel free to get in touch with our 
Customer Support Centre. 

General qualifications
Telephone  01223 553998
Facsimile 01223 552627
Email general.qualifications@ocr.org.uk

www.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 2020 Oxford Cambridge and RSA Examinations is a Company 
Limited by Guarantee. Registered in England. Registered office  
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.
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