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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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The immune system 3.2.2

(a) primary defences and non-specific 
defences against pathogens

Primary defences to include mucus and cilia in the respiratory tract, 
lysozyme in tears and stomach acid

AND

non-specific immune responses to include phagocytosis and inflammation. 

(b) the mode of action of phagocytes To include the roles of cytokines, opsonins, phagosomes and lysosomes.

(c) the different roles and modes of 
action of B and T lymphocytes in the 
specific immune response

To include clonal selection and clonal expansion, plasma cells, T helper cells, 
T killer cells and T regulatory cells.

(d) the secondary immune response and 
the role of memory cells in long term 
immunity

To include T memory cells and B memory cells.

(e) the structure and general function(s) of 
antibodies

To include descriptions of antibody structure from diagrams

AND

an outline of the action of opsonins and agglutinins.

(f) how individuals can be tested for TB 
and HIV infection

To include antibody tests and antigen tests for both diseases

AND

the Mantoux test for TB.

(g) the differences between active and 
passive immunity, and between 
natural and artificial immunity

To include examples of each type of immunity.

(h) how allergies can result from 
hypersensitivity of the immune system

To include an outline of the sequence of events in a typical allergic response 
to allergens such as pollen (hay fever).

This topic covers the major aspects of the immune system from barrier protection, innate immunity, acquired immunity 
through to allergic reactions and the immune response. This allows an understanding of the immune response to most 
pathogens, with a couple of detailed examples. 

The topic builds on 3.2.1 Pathogenic microorganisms, and it would make a very natural teaching sequence for it to follow 
directly on from teaching and learning of 3.2.1.

If there has been any gap between 3.2.1 and 3.2.2, a refresher would be useful.
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Activity 1 – Recapping pathogens (3.2.1)
Give each student a specific named pathogen to a) find out about and b) bear in mind 
throughout the topic (e.g. how would YOUR pathogen be affected by phagocytes?).

This could be done by the teacher nominating (and ensuring a mix of bacteria, virus 
and fungal pathogens, as well as selected protists if desired) or with increasing student 
involvement (right up to the students doing it all for themselves, but with some kind of 
‘rule’ about having a reasonable mix of pathogen types).

A pathogens top trumps game would be a good way to motivate this activity – make 
enough cards for at least one per student so at the end of the game each student takes 
away ‘their’ card.

Microbes trumps cards, TES

A free TES account is required to download this resource which is one example of a set of 
top trumps cards.

Activity 2 – How do ‘bugs’ affect our bodies? (3.2.2a)
Students should point out that ‘bug’ is not an acceptable scientific alternative to 
‘microorganism’ or ‘pathogen’.

Students are given a fun ‘bug’ that attacks different parts of the body, or allow students to 
name their own ‘bug’ when given a particular part of the body or condition. Students then 
have to suggest how the body attempts to remove that ‘bug’ prior to the involvement of 
the innate/acquired immune response. 

Examples:

• Bug Bazooka was in your curry, how will you get rid of it?

• Bug Winterola is around in this cold weather, how do you get rid of it?

• Bug Cuttoba is on that rusty knife, how will you stop it getting into your body?

This can be completed with students making modelling clay people to demonstrate these 
methods of protection, focusing in on modelling clay models of relevant organs. 



5

Delivery Guide
Th

in
ki

ng
 c

on
ce

pt
ua

lly

© OCR 2020

AS and A Level Biology B (Advancing Biology)

The pathogen is the conceptual thread through this topic. Each learning outcome could be 
taken through as the pathogen, the patient or the scientist researching the disease. 

A mixture of these three works well, e.g. 3.2.2f is good from the scientist’s point of view with 
3.2.2b-d from the pathogen’s perspective. 

This concept can be exploited as a summative feature of this topic, if not utilised throughout. 

The role of the phagocytes and the innate immune response (3.2.2a and b) can be taught 
using E. coli or Salmonella enterica, and linked with antibody function (3.2.2e, Activity 3). 

Antibodies should also be discussed as immunoglobulins and their classes as this will 
facilitate later discussions for 3.2.2f antibody tests and 3.2.2h allergic response. 

It would be nice to think that confusions between antigens and antibodies (and maybe 
even antibiotics!) have been resolved at GCSE but a moment checking this with the class is a 
moment well spent.

The acquired immune response can be discussed in terms of fighting HIV and M. tuberculosis, 
which follows smoothly from the limitations of the innate immune response as it 
concentrates on intracellular pathogens. 

Many students are not clear that the involvement of different aspects of the immune system 
is dictated by the type of pathogen and this is a good way of demonstrating this. 

The immune response to HIV can be introduced in a clinical and historical manner to set the 
scene, and then lead into 3.2.2c, d and f. 

Previous learning from 3.2.1b, c and (i) will be relevant as well.

It could be interesting for students to look at a timeline of HIV, such as with this resource from 
Avert: 

https://www.avert.org/professionals/history-hiv-aids/overview

Mycobacterium tuberculosis can follow a similar route as both will emphasise the importance 
of cell-mediated immunity, as Activity 4 outlines, and can be linked with 3.2.2e when there is 
a more complete understanding of how the systems link together. 

These pathogens could also be used to discuss how the immune defences described in 
3.2.2a and b would be ineffective, although this should be done after a positive example has 
been given for these (Activity 2 and 3), and thus serve to reinforce students’ understanding. 

Vaccinations can be discussed. It may be useful to look at this resource from the charity NAM 
looking into the challenges of developing a HIV vaccine. 

https://www.aidsmap.com/about-hiv/search-hiv-prevention-vaccine

Discussions regarding a Covid-19 vaccine may also be relevant and appropriate.

This can lead into the generalized 3.2.2g learning outcome, which can be discussed with 
relevant picture cards.

The specificity of the immune system continues for 3.2.2h, as outlined in Activity 5. Students 
often find the unique function of IgE confusing, and thus it is best to teach this in isolation to 
the other learning outcomes and emphasise the sequence of steps. This can be linked with 
3.3.2d and how an allergic response can lead to asthma.

https://www.avert.org/professionals/history-hiv-aids/overview
https://www.aidsmap.com/about-hiv/search-hiv-prevention-vaccine
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Activity 3 – Modelling antigens and antibodies (3.2.2e)
This is a simple activity to outline the structure of the antibody. It can be combined with 
shapes representing antigens of varying structure and used to demonstrate the antibodies’ 
role as opsonins and agglutinins (3.2.2e).

It could be useful to discuss different images of antibodies with students such as: 

Antibody structure and function, Sinobiology

https://www.sinobiological.com/resource/antibody-technical/antibody-structure-function

Antibody structure, University of Arizona

http://biology.arizona.edu/immunology/tutorials/antibody/structure.html

Antibodies animation, Star Cell Bio

https://www.youtube.com/watch?v=68T-QUIEp_o

This 6 minute video includes 3d representations of antibodies as well as information on 
their production and how antibodies are used in research. It finishes with a comparison of 
polyclonal and monoclonal antibodies from a research context.  

Each student has three different coloured pipe cleaners representing the disulphide 
bridges, heavy chains and light chains. The heavy chain pipe cleaner is cut into two, the 
light chains are cut into four and two of these pieces are discarded (that way the two 
light chains are shorter than the two heavy chains) and the disulphide bond pipe cleaner 
is cut into four. Students then join the pipe cleaners with or without assistance (good 
differentiation tool) and then the variable regions can be twisted to fit various shaped 
antigens. Each student can represent a B cell producing one type of antibody, and this is 
used to illustrate this fact, which students often fail to grasp. Bacteria (S. enterica, E.coli) can 
be modelled out of plasticine, and students can combine their pathogens and antibodies 
to work out how antibodies would agglutinate to remove the pathogen, as well as making 
reference to the role of antibodies as opsonins (‘flags’ to alert phagocytes). 

Activity 4 – The Immune response (3.2.2c and d)
One student can take on the role of a pathogen or antigen (e.g. HIV or M. tuberculosis) 
and they have to navigate around the classroom in the correct sequence, where other 
members of the class have cards/pictures to show what they represent in the body. 
Students can be placed in the correct order and the ‘pathogen’ student has to guess what 
they are, or students can be randomly placed showing their cards and the ‘pathogen’ has 
to find the correct student at each stage. The ‘pathogen’ student can go through the whole 
sequence, or hand over to a ‘B cell/T cell’ student who can continue the process. It may 
be better to keep the presentation of antigen as simple as possible when introducing the 
development of the acquired immune response. Discussions on how antibodies can assist 
in removing virally infected cells prior to the acquired response can occur later and will 
help to solidify students’ understanding of 3.2.2e, and will show that agglutination is not 
limited to extracellular pathogen infection.

See Learner Resource 1.

Clonal selection, Khan Academy

https://www.khanacademy.org/test-prep/mcat/organ-systems/the-immune-system/v/
clonal-selection

This 9.5 minute video summarises clonal selection. It is part of a series of videos which 
covers a large part of the immune system topic. 

https://www.sinobiological.com/resource/antibody-technical/antibody-structure-function
http://biology.arizona.edu/immunology/tutorials/antibody/structure.html
https://www.youtube.com/watch?v=68T-QUIEp_o
https://www.khanacademy.org/test-prep/mcat/organ-systems/the-immune-system/v/clonal-selection
https://www.khanacademy.org/test-prep/mcat/organ-systems/the-immune-system/v/clonal-selection
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A good introduction to this topic, and link to GCSE Biology, is the effectiveness of stomach 
acid to remove Salmonella. Students can calculate the multiplication of bacteria over a 
period of time, and then read extracts from the following journal showing the effects of 
eating and consuming bacteria at the same time. This is a great example of HSW6 and 7, and 
could be linked with M2.5. 

This news article from the journal Nature discusses why Salmonella bacteria is more likely to 
cause food poisoning if it is ingested alongside food. 

http://www.nature.com/news/1998/981015/full/news981015-6.html

Learning outcomes 3.2.2b–g can all be connected (to a greater or lesser extent) to HIV and 
mycobacterial infections. It should be taught in a linked manner with the pathogen running 
through the sequence of outcomes as the common thread. 

The testing of HIV and TB can be given as a leaflet-creation task: students could design their 
own public information leaflet to cover the tests, based on given information (shown below). 
This could be extended to be a broad leaflet to cover how the immune system responds 
to these infections and how the infection is tested for in a patient, a good synopsis of all 
relevant learning outcomes and appropriate for HSW8. 

Diagnosis of HIV and AIDS, NHS

https://www.nhs.uk/conditions/hiv-and-aids/diagnosis/

This summarises how HIV is tested for in the UK. 

Diagnosis of TB, NHS

This summarises how TB is tested for in the UK. 

http://www.nhs.uk/conditions/Tuberculosis/pages/diagnosis.aspx

The role of allergens in this topic is a stand-alone learning outcome (3.2.2h) but could still be 
discussed in the context of a specific allergen. 

News releases, National Institute of Allergy and Infectious Diseases

https://www.niaid.nih.gov/news-events/news-releases

This webpage links to good short summary news articles based on current research into 
allergies. 

http://www.nature.com/news/1998/981015/full/news981015-6.html
https://www.nhs.uk/conditions/hiv-and-aids/diagnosis/
http://www.nhs.uk/conditions/Tuberculosis/pages/diagnosis.aspx
https://www.niaid.nih.gov/news-events/news-releases
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Activity 5 – Sequencing an allergic reaction (3.2.2h)
Learner resource 2 provides a flower outline that can be used for this sequencing activity. It 
could be made 3d using plasticine or florist oasis. 

Students are given the stages of an allergic reaction and need to sequence them into the 
correct order.

Activity 6 – PANA immunity 3.2.2g
Immunity can be passive or active, natural or artificial.

Students work alone or in groups. They could produce posters and/or A4 info sheets for 
their notes to define and illustrate the different types of immunity.

The simplest approach would be to divide the sheet into quarters and have one example 
each for:

• Passive natural immunity (e.g. a newborn mammal’s maternal immunoglobulin 
circulating in the blood, thanks to absorption via placenta (from maternal blood) and 
intestine (from maternal milk – colostrum))

• Active natural immunity (e.g. cowpox (or smallpox) exposure leaves survivors immune 
to subsequent smallpox infection)

• Passive artificial immunity (various antitoxin examples, as well as a role for this very 
recently in treating ebola victims)

• Active artificial immunity (e.g. polio vaccination programme – leads into a fascinating 
story with links to control of communicable disease (3.2.3) and epidemiology (3.2.1))
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HIV M. tuberculosis CD4 T cells Alveolar macrophages Cytokines

Antibodies Blood plasma Lymph fluid Spleen Lymph node

Naïve B cells Naïve T cells
Complementary B cell 

receptor
T cell receptor to  

antigen
Development of specific  

B lymphocytes

T lymphocytes in  
clonal selection

Mitosis of lymphocytes 
 for clonal expansion

Differentiation of cloned 
lymphocytes

Plasma cells Effector T cells

Memory B cells Memory T cells Antibodies to lungs
Killer T cells and Helper  

T cells to lungs (or 
adapted for HIV)
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Sequencing an allergic reaction
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Student task

Organise these stages of an allergic reaction into the correct sequence.

Symptoms are rhinitis and itchy, 
watery eyes. 

Allergen causes IgE production specific 
to it. 

A person (can name somebody) is now 
sensitized to that allergen

Mast cells are triggered to release 
histamine in a process called 

degranulation, in an effort to remove 
the pathogen.

IgE attaches to mast cells.
More allergens inhaled then attach to IgE 

on mast cells.
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Sequencing an allergic reaction
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Teacher notes

The correct sequence of an allergic reaction. 

1) Allergen causes IgE production specific to it. 

2) IgE attaches to mast cells.

3) A person (can name somebody) is now sensitized to that allergen.

4) More allergens inhaled then attach to IgE on mast cells.

5) Mast cells are triggered to release histamine in a process called 
degranulation, in an effort to remove the pathogen.

6) Symptoms are rhinitis and itchy, watery eyes. 
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