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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).
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3.2.3 Controlling communicable diseases

(a)  the principles of vaccination To include the different forms of vaccines (live vaccine, dead microorganisms, pathogen 
fragments) and the importance of booster vaccinations.

(b) the role of vaccination programmes in the prevention of epidemics. To include reference to the establishment of herd immunity.

(c) the biological problems in the development of vaccines and the use of 
vaccination programmes

To include issues with vaccine development, mutation rate and antigen variability (eg in HIV  
and the influenza virus(es) and live vaccines.
AND
vaccine use – storage of vaccine, distribution of vaccine and the nutritional status of the target 
population eg if protein deficient.

(d) the ethical issues related to the development and use of vaccines To include the use of a vaccine in girls against Human Papilloma Virus (HPV) to prevent cervical 
cancer. HSW10

(e) the use of antibiotics in the treatment of communicable disease To include an outline of the modes of action of antibiotics eg inhibition of bacterial protein,  
DNA and cell wall synthesis.

(f ) how the misuse of antibiotics can lead to the evolution of resistant strains of 
bacteria

To include reference to TB and MRSA.

(g) practical investigations on the effect of antibiotics on Gram-positive and Gram-
negative bacteria

To include the bacteriostatic and bacteriocidal effects of antibiotics and the effects  
of disinfectant use and other hygiene practices.
M0.1, M0.2, M0.4, M1.1, M4.1
PAG1, PAG7
HSW3, HSW4, HSW5, HSW6, HSW8
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The control of communicable diseases by vaccination is arguably one of the greatest feats 
achieved by modern medicine but the topic provides a number of specific challenges for 
teachers. These include: 

• being aware of developments with regards to antibiotic resistance and the control  
of antibiotic resistant bacteria in a clinical setting. 

• stimulating students with enthusiasm for a strand of medicine that, due to its level of 
control and a stringent vaccination programme, rarely effects the developed world.

• evoking in students a balanced view of the ethical considerations surrounding 
vaccination and the economical costs of herd immunity.

• helping students to perceive sequences of events at the cellular and molecular  
level in what are likely to be very abstract concepts.

Antimicrobial resistance, Association of the British Pharmaceutical Industry
www.abpischools.org.uk/topic/antimicrobial-resistance/1/1

This set of webpages discusses antimicrobial resistance, particularly in bacteria and fungi. It 
includes written information, summary infographics and questions with answers.

Vaccinations, NHS
https://www.nhs.uk/conditions/vaccinations/

This is a detailed guide from the NHS. It includes a section detailing why vaccination is 
important and safe, including how vaccines work, herd immunity, what are in vaccines and 
their side effects. There is also an NHS vaccination schedule. 

Students could each be assigned one of the vaccines to research and present to the class. 

http://www.abpischools.org.uk/topic/antimicrobial-resistance/1/1
https://www.nhs.uk/conditions/vaccinations/
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Approaches to teaching the content

Two contrasting routes through the specification content are suggested over the following 
pages. They are: 

 Conceptual Route 

 Ethical Route 

The ethical route highlights the distinctions between two very different types of content:  
the technical detail of epidemiology and its causal agents, and the open-ended range  
of its ethical judgements. Detail, precision and rigour are necessary to fully understand the 
processes, but imagination and maturity are necessary to appreciate the applications and 
their relevance to society. Freedom to innovate and explore are encouraged in the interactive 
contextual resources provided. 

Conceptual Route 

This builds up from the basic structure of the pathogens and leads on from the prevention 
of disease in society to the treatment of infection and the associated risks in a hospital 
environment. It would suit able students with a good background in molecular biology  
and an ability to clearly sequence actions.

Teaching Aims Content Outline  
3.2.3 unless stated otherwise

Revise the ultrastructure of a typical eukaryotic plant cell and a prokaryotic 
cell, as visible under an electron microscope

2.1.1 (h) (i) 
and (h) (ii)

Revise the structure of a typical virus 3.2.1(c)

Revise how pathogens cause communicable disease 3.2.1(a)

State the principles of vaccination (a)

Illustrate the biological problems in the development of vaccines (c)

Describe the use of vaccination programmes (c)

Consider specifically the vaccination programme used in the United Kingdom (b)

Outline the role of HPV vaccination in the United Kingdom (b)

Identify and discuss the ethical issues related to the development and use of 
vaccines

(d)

Describe the action of antibiotics in the treatment of communicable disease (e)

Consider how the misuse of antibiotics can cause the development of resistant 
strains of bacteria

(f )

Revise the use of Gram stain to identify bacteria 3.2.1 (d) (ii)

Revise the culturing of bacteria to identify Gram-positive and Gram-negative 
cultures

3.2.1 (d) (i)

Carry out a practical investigation into the effect of antibiotics on Gram-
positive and Gram-negative bacteria

(g)

Investigate the preventative measures taken to reduce the spread of resistant 
bacteria in hospitals

(g)
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Ethical Route 

This route starts by exciting students with the impact that communicable diseases have on 
society, the advances that medicine has made in controlling the spread of such diseases 
and the fight back these diseases are having against medicine such as Methicillin Resistant 
Staphylococcus aureus and Clostridium difficile.

It would suit students with a humanities background who are more likely to engage if the 
content relevant to society is presented first. Newspaper articles, web based news sites or  
the NHS website can be used to ignite discussion of communicable diseases. 

Teaching Aims Content Outline  
3.2.3 unless stated otherwise

In groups revise the social, ethical, economic and biological factors 
involved in the attempts to control and prevent diseases

3.2.1 (i)

Research the precautions taken to reduce the spread of resistant bacteria 
in hospitals

(g)

Discuss how pathogens cause communicable diseases 3.2.1(a)

Outline the modes of action of antibiotics on bacteria (g)

Outline the use of antibiotics in the treatment of communicable diseases (e)

Explain how the misuse of antibiotics can lead to the evolution of resistant 
strains of bacteria

(f )

Revise the use of Gram stain to identify bacteria 3.2.1 (d) (ii)

Revise the culturing of bacteria to identify Gram-positive and Gram-
negative cultures

3.2.1 (d) (i)

Practically investigate the effect of antibiotics on Gram-positive and Gram-
negative bacteria

(g)

Extend the investigation on Gram-positive and Gram-negative bacteria by 
investigating the effects of antibacterial hand washes

(g)

Provide a forum for the ethical issues related to the development and use 
of vaccines particularly those for children

(d)

State the principles of vaccination (a)

Discuss the biological problems in developing vaccines (c)

Consider the role of vaccination programmes in the prevention of 
epidemics

(b)

Outline the role of HPV vaccination in the United Kingdom (b)

Discuss the attitude of society to the role of vaccination programmes (c)

Outline the programme of vaccination used in the United Kingdom (b)
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Common misconceptions or difficulties students may have

Understanding the complexity of antibiotic resistance development and the role of 
vaccination is made much simpler if students have a firm grasp of cellular biology, in 
particular prokaryotic cell and viral structure.

The ethical dimension to decision-making about vaccination and its role in society often finds 
students unprepared in exams. It is important that students have a clear understanding of 
the idea of ethical as meaning morally right, and that they are used to assessing moral rights 
and wrongs without resorting to clichés. 

The other major difficulty students encounter is not appreciating the evolution of antibiotic 
resistant bacteria and its impact on causing disease. This is specifically addressed in both 
teaching routes set out above.

Conceptual links to other areas of the specification – useful ways to approach this topic to 
set students up for topics later in the course.

Teaching of this topic should be firmly bedded in an understanding of the social, ethical, 
economic and biological factors involved in the attempts to control and prevent diseases 
3.2.1 (i) and how pathogens cause communicable disease 3.2.1 (a). A secure grasp of the 
prokaryotic cell structure, 2.1.1 (h) (i), is also needed. 

The concepts learned in 3.2.3 are relevant to the following areas of the syllabus and a link 
could be made back to the older topic and the 3.2.3 material re-introduced in the later topics 
in order to prepare students for synoptic questions.  

AS and A Level
3.2.1 (e) how the incidence and prevalence of disease can change over time

3.2.1 (f ) calculations of incidence rates and prevalence rates, mortality rates and their 
importance in epidemiology

3.2.1 (g) the analysis, interpretation and use of  
epidemiological data

A Level only
4.3.2 (a) the factors that alter the birth rate and death rate in human populations

5.1.1 (b) gene mutations

5.1.2 (a) the role of natural selection in changing allele frequencies within populations

5.1.2(b) the link between the changes in the amino acid sequence to the change in structure 
and properties of proteins
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The rise in antibiotic resistance, Sumanas, Inc
www.sumanasinc.com/scienceinfocus/antibiotics/antibiotics_fla.html

This 3 minute animated video explains how antibiotic resistance can be developed as an 
example of natural selection. It includes specific antibiotic mechanisms with examples of 
how genes may interrupt these mechanisms.

Investigating anti-microbial action, Royal Society of Biology/ Nuffield Foundation
practicalbiology.org/health-and-disease/hygiene/investigating-anti-microbial-action

This is full instructions on completing a practical investigating the affect of different anti-
microbials on bacteria. Both Gram-positive and Gram-negative bacteria can be used. 

This practical is adapted from the practical Effects of antiseptics on 
microbes, Microbiology Society available at microbiologyonline.org/file/
c89f015377ba698f508f2cbcd3db6abf.pdf. 

This resource Essential oils as antimicrobial agents, Catalyst  
www.stem.org.uk/elibrary/resource/34643

could spark discussion on how this investigation could be developed further. A free STEM 
Learning account is needed to access this resource.

How are vaccines produced? Vaccine Europe
www.vaccineseurope.eu/about-vaccines

Vaccines Europe provide a comprehensive overview of what a vaccine is, types of vaccine, 
how vaccines work and how vaccines are produced. 

Students could research each aspect and collate their findings to produce an information 
booklet on vaccines or each topic could be researched independently by a group who 
could then present their findings to the rest of the class. 

http://www.sumanasinc.com/scienceinfocus/antibiotics/antibiotics_fla.html
https://practicalbiology.org/health-and-disease/hygiene/investigating-anti-microbial-action
https://microbiologyonline.org/file/c89f015377ba698f508f2cbcd3db6abf.pdf
https://microbiologyonline.org/file/c89f015377ba698f508f2cbcd3db6abf.pdf
https://www.stem.org.uk/elibrary/resource/34643
https://www.vaccineseurope.eu/about-vaccines
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Rise of the superbugs, Journeyman Pictures

https://www.dailymotion.com/video/xvxd9k

This is a 42 minute long documentary. It explores how antibiotic resistance is developing 
including case studies of patients with NDM-1 infections.

The origin of vaccines, OpenMind
www.youtube.com/watch?v=E_PKQ_M7AtU

This 2.5 minute video summarises how Edward Jenner developed the first vaccine against 
smallpox.

The history of vaccines, The College of Physicians of Philadelphia
www.historyofvaccines.org/

This is a comprehensive website. It includes an interactive timeline, news articles (including 
surrounding the development of a Covid-19 vaccine), animations and activities.  
Of particular note are:

How vaccines work activity
www.historyofvaccines.org/content/how-vaccines-work

How vaccines are made activity
www.historyofvaccines.org/content/how-vaccines-are-made

Types of vaccines activity
www.historyofvaccines.org/content/types-vaccines

Ethical issues and vaccines article
www.historyofvaccines.org/content/articles/ethical-issues-and-vaccines

Human papillomavirus infection article
www.historyofvaccines.org/content/articles/human-papillomavirus-infection

HPV vaccine overview, NHS
www.nhs.uk/conditions/vaccinations/hpv-human-papillomavirus-vaccine/

This webpage gives an overview of the HPV vaccine offered as part of the NHS vaccination 
programme. 

Ebola virus disease, World Health Organisation
https://www.who.int/news-room/fact-sheets/detail/ebola-virus-disease

This webpage gives key facts regarding Ebola. It includes chronology of Ebola outbreaks. 
Discussion could be had regarding the effectiveness of vaccines to reduce the outbreaks 
since 2015. There are a set of Ebola at 6 months essays also available from the WHO  
www.who.int/csr/disease/ebola/ebola-6-months/en/. 

Vaccine industry responce to COVID-19, Vaccines Europe
www.vaccineseurope.eu/vaccine-industry-response-to-covid-19

This webpage incudes current information on the development of a Covid-19 vaccine. 

Science debate kit: Antibiotic resistance, I’m a Scientist, Get me out of here
debate.imascientist.org.uk/files/2012/10/IAS-Anti-Res-all-in-one-Nov-2014.pdf

This resource includes character notes and facilitation tips addressing the question  
‘Should the NHS tell GPs to give back-up prescriptions instead of immediate antibiotics 
wherever possible?’ 

Science debate kit: Vaccinations, I’m a Scientist, Get me out of here
debate.imascientist.org.uk/files/2015/04/IAS-Vaccinations-All-in-one-1.pdf

This resource includes character notes and facilitation tips addressing the question  
‘Should children be required to have all their vaccinations before they can go to school?’

https://www.dailymotion.com/video/xvxd9k
https://www.youtube.com/watch?v=E_PKQ_M7AtU
https://www.historyofvaccines.org/
https://www.historyofvaccines.org/content/how-vaccines-work
https://www.historyofvaccines.org/content/how-vaccines-are-made
https://www.historyofvaccines.org/content/types-vaccines
https://www.historyofvaccines.org/content/articles/ethical-issues-and-vaccines
https://www.historyofvaccines.org/content/articles/human-papillomavirus-infection
https://www.nhs.uk/conditions/vaccinations/hpv-human-papillomavirus-vaccine/
https://www.who.int/news-room/fact-sheets/detail/ebola-virus-disease
https://www.who.int/csr/disease/ebola/ebola-6-months/en/
https://www.vaccineseurope.eu/vaccine-industry-response-to-covid-19
https://debate.imascientist.org.uk/files/2012/10/IAS-Anti-Res-all-in-one-Nov-2014.pdf
https://debate.imascientist.org.uk/files/2015/04/IAS-Vaccinations-All-in-one-1.pdf
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