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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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Pathogenic microorganisms 3.2.1

(a) how pathogens (including 
bacteria, viruses and fungi) cause 
communicable disease

To include an outline of the general mechanisms of pathogenicity by 
bacteria (toxin production), viruses (taking over cell metabolism) and fungi 
(enzyme secretion).

(b) the causes, means of transmission, 
symptoms and the principal treatment 
of tuberculosis (TB) and HIV/AIDS

To include droplet infection, details of primary and secondary TB and also 
opportunistic infections (HIV-AIDS).

HSW10

(c) the structure of the Human 
Immunodeficiency Virus (HIV)

To include the use of diagrams showing the location of enzymes and the 
nature of the genetic material.

(d) (i) the use of Gram stain, cell and 
colony morphology to identify 
bacteria

(ii) the culturing of bacteria and the 
identification of Gram-positive and 
Gram-negative bacteria using the 
Gram staining method on pure 
cultures

 

HSW3, HSW4, HSW5, HSW6, HSW8

(e) how the incidence and prevalence of 
a communicable disease can change 
over time

To include the principles of endemic communicable diseases (e.g. 
chickenpox in the UK), epidemics (e.g. SARS in China, 2002) and pandemics 
(e.g. H1N1 influenza in 2009).

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

M0.1, M0.3, M0.4

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

To include the evaluation of graphical data to assess the impact of disease 
e.g. for HIV and TB infection.

M1.3, M1.7, M3.1, M3.5, M3.6

HSW12

(h) the importance of reporting notifiable 
diseases and the role of Public 
Health England (formerly the Health 
Protection Agency (HPA))

To include examples of notifiable diseases.

HSW12
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Pathogenic microorganisms 3.2.1

(i) the social, ethical, economic and 
biological factors involved in the 
attempts to control and prevent 
diseases in the context of HIV/AIDS 
and TB.

HSW10

Significant advances in controlling the spread of pathogens have been made throughout the last decade but the answers to 
eradicating diseases such as HIV and tuberculosis have proved elusive. 

This topic provides a number of specific challenges for teachers. These include: 

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

• overcoming students’ aversion to graphical and tabular data analysis, along with the associated mathematical 
calculations

• evoking in students a balanced view of the social, ethical, economic and biological factors that affect disease control

• being aware of misconceptions students may have towards diseases such as HIV

• making students aware of the range of different pathogenic organisms and trying to emphasize their effect on what is 
regarded as ‘illness’. 
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Gram staining activitiy, Virtual Labs
https://virtuallabs.nmsu.edu/stain.php

This virtual lab goes through the process of Gram staining a contaminated yogurt sample.  

Pathogens and the immune system, Association of the British Pharmaceutical 
Industry

https://www.abpischools.org.uk/topic/pathogens/1/1

This set of webpages gives detailed information of pathogenic microorganisms including 
images and diagrams. It could be used with different groups of students being given each 
type of pathogen to research and present to each other.

Infectious disease timeline, Association of the British Pharmaceutical Industry

https://www.abpischools.org.uk/topic/infectiousdiseases-timeline/1/1

This page includes an animation detailing key events in the history of infectious diseases. 

HIV structure
http://www.nhs.uk/conditions/HIV/Pages/Introduction.aspx#close

The NHS provides information on HIV that, if utilised online, allows students to use 
hyperlinks for more information, if needed. 

Students could summarise key topic areas such as the symptoms, causes, diagnosis, 
treatments, prevention and living with HIV.

Global HIV and Aids statistics, Avert

https://www.avert.org/global-hiv-and-aids-statistics

This webpage includes a number of graphics relating to HIV distribution and prevalence. 

Tuberculosis in the United States 2019 Slide Set, Center for Disease Control and 
Prevention

https://www.cdc.gov/tb/statistics/surv/surv2019/default.htm#

Whilst relating to the US, this webpage includes a number of graphs summarising TB 
incidence. 

How many TB cases and deaths are there? World Health Organization

https://www.who.int/gho/tb/epidemic/cases_deaths/en/

This webpage maps TB incidence across the world for the years 2000-2017.

Further links to additional data sources are in the Thinking Conceptually section below. 

The threat of HIV/AIDS and Emerging Viruses - Robin Weiss, University College 
London
University College London provide a fantastic 12-minute video clip, giving a brief overview 
of the history of HIV and explaining many of the reasons why the spread of HIV is not easy 
to control. 

https://www.youtube.com/watch?v=k-BRZ7PezH4

A shorter three minute clip briefly describes the challenges of HIV. These could be used as 
a fantastic introduction to start the topic off and stimulate discussion around HIV.

https://www.youtube.com/watch?v=tcCSnR9hoOE

https://www.abpischools.org.uk/topic/pathogens/1/1
https://www.abpischools.org.uk/topic/infectiousdiseases-timeline/1/1
https://www.avert.org/global-hiv-and-aids-statistics
https://www.cdc.gov/tb/statistics/surv/surv2019/default.htm#
https://www.who.int/gho/tb/epidemic/cases_deaths/en/
https://www.youtube.com/watch?v=k-BRZ7PezH4
https://www.youtube.com/watch?v=tcCSnR9hoOE
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Approaches to teaching the content
• Conceptual route 
• Analytical route 

The conceptual and analytical routes highlight the distinctions between two very different 
types of content: the technical detail of epidemiology and its causal agents, and the 
application of judgements about data. 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 molecular structure of different pathogens, putting them into 
context and then demonstrating their effects globally in a graphical form. It would suit able 
students with a good background in molecular biology and an ability to clearly sequence 
actions.

Teaching aims content outline 3.2.1

revision of RNA structure 2.1.4 (f )

revision of transcription 2.1.4 (g)

the structure of the Human Immunodeficiency Virus (HIV) (c)

revision of prokaryotic cell structure 2.1.1 (h)(i)

the use of Gram stain, cell and colony morphology to identify bacteria (d)(i)

the culturing of bacteria and the identification of Gram-positive and Gram-
negative bacteria using the Gram staining method on pure cultures 

(d)(ii)

how pathogens (including bacteria, viruses and fungi) cause communicable 
disease

(a)

revision of the role of a cell surface membrane in cell recognition 2.1.1 (n)

the causes, means of transmission, symptoms and the principal treatment of 
tuberculosis (TB) and HIV/AIDS 

(b)

the importance of reporting notifiable diseases and the role of Public Health 
England 

(h)

the social, ethical, economic and biological factors involved in the attempts to 
control and prevent diseases in the context of HIV/AIDS and TB

(i)

calculations of incidence rates, prevalence rates and mortality rates and their 
importance in epidemiology 

(f )

how the incidence and prevalence of a communicable disease can change 
over time 

(e)

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

Analytical route 
This route starts by identifying patterns and trends in epidemiological data that impact on 
society, and building on it to highlight the importance of accurate recording of disease, 
before focusing on the pathogens themselves.

It would suit students with a mathematical background, who are more likely to engage if 
data can be extrapolated to put the subject material into context. Resources from the World 
Health Organization and the NHS websites can be used to generate discussion and identify 
trends in the spread of communicable diseases.  

Teaching aims content outline 3.2.1

calculations of incidence rates, prevalence rates and mortality rates and their 
importance in epidemiology 

(f )

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

how the incidence and prevalence of a communicable disease can change 
over time 

(e)

the importance of reporting notifiable diseases and the role of Public Health 
England 

(h)

the social, ethical, economic and biological factors involved in the attempts to 
control and prevent diseases in the context of HIV/AIDS and TB

(i)

revision of prokaryotic cell structure 2.1.1 (h)(i)

how pathogens (including bacteria, viruses and fungi) cause communicable 
disease

(a)

revision of RNA structure 2.1.4 (f )

revision of transcription 2.1.4 (g)

the structure of the Human Immunodeficiency Virus (HIV) (c)

the use of Gram stain, cell and colony morphology to identify bacteria (d)(i)
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the culturing of bacteria and the identification of Gram-positive and Gram-
negative bacteria using the Gram staining method on pure cultures 

(d)(ii)

revision of the role of a cell surface membrane in cell recognition 2.1.1 (n)

the causes, means of transmission, symptoms and the principal treatment of 
tuberculosis (TB) and HIV/AIDS 

(b)

Common misconceptions or difficulties students may have
Understanding the complexity of epidemiology and the mode of action of pathogens are 
made much simpler if students have a strong analytical and evaluative skill, as well as a firm 
grasp of cellular biology.

The analytical and evaluative requirement of data analysis often finds students unprepared 
in exams. It is important that students have a clear understanding of how command words 
such as describe, explain and suggest are used in relation to epidemiological evidence.

The other major difficulty students encounter is not appreciating how the structure of a 
pathogen relates to its method of transmission. 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 action of 
pathogenic organisms in causing communicable disease and interpreting epidemiological 
data, so a secure grasp of the prokaryotic cell structure (2.2.1 (h)(i)), the structure of RNA 
(2.1.4 (f )) and a knowledge of transcription (2.1.4 (g)) are also needed. A solid knowledge of 
practical skills in the written examination, particularly those relating to analysis of data (1.1.3) 
and evaluation of data (1.1.4) are essential. Mathematical skills will be assessed throughout 
the module and will include, but are not limited to, M0.1, M0.3, M0.4, M1.3, M1.7, M3.1, and 
M3.5.

The concepts learned in 3.2.1 are relevant to the following areas of the syllabus and a link 
could be made back to the older topic and the 3.2.1 material re-introduced in the later topics 
in order to prepare students for synoptic questions:

• 3.2.3 (b) the role of vaccination programmes in the prevention of epidemics
• 3.2.3 (c) the biological problems in the development of vaccines and the use of 

vaccination programmes
• 3.2.3 (g) practical investigations on the effect of antibiotics on Gram-positive and Gram-

negative bacteria.

For A Level students 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 the 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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Aids - Everything you need to know, Health Channel TV
This 2.5 minute video clip can be used as a starting point for students to begin developing 
their ideas about HIV. After watching the video, the students could discuss their ideas 
about HIV and record their initial thoughts. They could then embark on a research task on 
HIV before revisiting their initial thoughts and writing a reflective log of what they have 
found. 

https://www.youtube.com/watch?v=rv0yIICeg-E

Big Picture: Flu, Wellcome Trust

https://www.stem.org.uk/resources/elibrary/resource/26571/influenza

You will need a free STEM Learning account to access this resource. This publication 
summarises information on the H1N1 pandemic from 2009. It could provide an interesting 
contrast to the 2020 COVID-19 pandemic. 

Analysing epidemiological data

Big Picture: Number Crunching, Wellcome Trust
https://www.tes.com/teaching-resource/big-picture-number-crunching-issue-6354280

To download this a free TES account is needed. This magazine style booklet gives an 
introduction to interpreting data, it may be useful for students to pre-read this before 
looking at statistics. 

TB statistics, TBfacts.org
https://tbfacts.org/tb-statistics/

This webpage includes definitions of key terms, summary statistics and links to further 
detailed statistics on a global scale.

Incidence of tuberculosis, World Heath Organization
https://data.worldbank.org/indicator/SH.TBS.INCD

This is one set of data on the incidences of TB globally.

Tuberculosis epidemiology, Public Health England
https://www.gov.uk/government/collections/tuberculosis-and-other-mycobacterial-
diseases-diagnosis-screening-management-and-data#epidemiology

This webpage relates to current UK data on TB. 

HIV statistics, Terrence Higgins Trust
https://www.tht.org.uk/hiv-and-sexual-health/about-hiv/hiv-statistics

This charity website gives overview statistics relating to HIV in the UK. 

Notifiable diseases and causative organisms: how to report, Public Health England
The following resource is the government guidance on the reporting of notifiable diseases 
and causative organisms.

https://www.gov.uk/notifiable-diseases-and-causative-organisms-how-to-report

Students could produce an NHS style information leaflet for the distribution to GP surgeries 
and walk-in centre advising staff on how and why notifiable disease are reported.

Controlling the spread of TB/ HIV, Centers for Disease Control and Prevention 
These resources are from the CDC which are part of the US Department of Health and 
Human Services. .

http://www.cdc.gov/tb/

http://www.cdc.gov/hiv/

Students could be divided into groups and each group asked to research one aspect of 
social, ethical, economic and biological control for either TB or HIV before delivering their 
findings in a presentation, or communicating their finding through a ‘market place’ activity.

Preventing TB, National Institute for Health and Care Excellence
https://www.nice.org.uk/guidance/ng33/chapter/Recommendations#preventing-tb

This section of a comprehensive website concisely details the guidance for controlling TB. 

Eradicating HIV, is it possible? National Institude for Health and Care Excellence
https://www.nice.org.uk/guidance/conditions-and-diseases/infections/hiv-and-aids

This webpage includes a 8.5 minute podcast discussing if HIV can be eradicated. 

https://www.youtube.com/watch?v=rv0yIICeg-E
https://www.stem.org.uk/resources/elibrary/resource/26571/influenza
https://www.tes.com/teaching-resource/big-picture-number-crunching-issue-6354280
https://tbfacts.org/tb-statistics/
https://data.worldbank.org/indicator/SH.TBS.INCD
https://www.tht.org.uk/hiv-and-sexual-health/about-hiv/hiv-statistics
https://www.gov.uk/notifiable-diseases-and-causative-organisms-how-to-report
http://www.cdc.gov/tb/
http://www.cdc.gov/hiv/
https://www.nice.org.uk/guidance/ng33/chapter/Recommendations#preventing-tb
https://www.nice.org.uk/guidance/conditions-and-diseases/infections/hiv-and-aids
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HIV factsheet, World Health Organization

https://www.who.int/en/news-room/fact-sheets/detail/hiv-aids

This is a fact sheet giving a comprehensive description of the problem that HIV poses 
by thoroughly explaining the symptoms, mode of transmission, treatments, methods of 
prevention and control.

Learner Resource 1 can be used as a quick knowledge check and consolidation and to 
initiate debate.

Students could produce an information leaflet that could be handed out to the general 
public in the UK. The leaflet should be simple enough to get the points across but still 
explain a comprehensive range of control measures.

Preventing mother-to-child transmission of HIV in Eswatini, World Health 
Organization

https://www.who.int/features/2012/pmtct_swaziland/en/

This is an older article (2012) explaining a programme aimed at reducing transmission 
of HIV from mother to child in Swaziland. This could spark a discussion regarding the 
accessibility of antiretroviral drugs. 

Prevention of mother-to-child transmission of HIV, Avert 

https://www.avert.org/professionals/hiv-programming/prevention/prevention-mother-
child 

This webpage gives more recent figures and discussion of mother to child HIV 
transmission.

TB  factsheet, World Health Organization

https://www.who.int/news-room/fact-sheets/detail/tuberculosis

This is a fact sheet giving a comprehensive description of the problem that TB poses by 
thoroughly explaining the symptoms, mode of transmission, treatments, methods of 
prevention and control.   

Latent TB animation, NHS England

https://www.qmul.ac.uk/media/news/2018/smd/tuberculosis-awareness-animation-
launched-for-world-tb-day.html

This video summarises what latent TB is and how it can be a problem. 

How the body reacts to tuberculosis, Médecins Sans Frontières/Doctors Without 
Borders

https://www.youtube.com/watch?v=IGZLkRN76Dc

This accessible 3 minute video includes an animation on how the TB pathogen can react to 
TB. Students could write an alternative commentary to the video.  

Life cycle of HIV, a retrovirus animation, Oxford University Press

http://www.sumanasinc.com/webcontent/animations/content/lifecyclehiv.html

This 3 minute video shows an animation on how HIV infects cells to replicate. 

The science of HIV and AIDS - overview, Avert

https://www.avert.org/professionals/hiv-science/overview

This webpage includes a number of inforgraphics regarding the structure of HIV and it’s life 
cycle as well as information on clinical stages of infection. 

Gram stain procedure, Wisconsin’s Technical Colleges

https://www.wisc-online.com/learn/general-education/microbiology/mby7219/gram-
stain-procedure-screencast

This 9 minute video shows the procedure of Gram staining in the laboratory. It includes 
explanation of the different stages. 

Gram stain HD animation, Bio 221 Spring 2015

https://www.youtube.com/watch?v=L9batS-vGDY

This is a shorter 3 minute video showing Gram staining technique as an animation.  
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So you think you know the truth about HIV?
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1

For each of the statements below, tick if you think the statement is true, you don’t know or you think it is false. 

No. Statement True Don’t know False

1 HIV and AIDS are the same thing

2 Homosexual men are the most likely to suffer from HIV

3 HIV cannot kill you 

4 HIV cannot be contracted by kissing

5 If treated early enough, AIDS is no longer considered a fatal disease

6 Mothers who are suspected of being HIV positive have the right to not be tested for the disease, even if the developing fetus may be affected

7 If you have ever had an HIV test, you can still get medical insurance or life insurance

8 Employees have to tell their employers if they have HIV

9 HIV came from monkeys

10 HIV sufferers cannot play contact sport
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So you think you know the truth about HIV?
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1

For each of the statements below tick if you think the statement is true, you don’t know or you think it is false.

No. Statement True Don’t know False

1

HIV and Aids are the same thing

HIV is the name of the virus. AIDS is when someone is infected with HIV and either i) has an ‘opportunistic’ disease such as TB or ii) has a 
compromised immune system (low CD4+ T-cell count).



2

Homosexual men are the most likely to suffer from HIV 

Globally HIV is most common in heterosexual individuals. The pattern in particular countries can vary. In the UK, HIV prevalence is higher 
amongst homosexual men than the average across the whole population.


3

HIV cannot kill you

HIV destroys T-helper cells (CD4+ T lymphocytes) and as a result weakens the immune system. 
4

HIV cannot be contracted by kissing

Theoretically possible as the virus is found in saliva but never actually proven to be contracted by kissing. 
5

If treated early enough, AIDS is no longer considered a fatal disease

Providing there are no problems with drug resistant strains, the individual could live a very long time. 
6

Mothers who are suspected of being HIV positive have the right to not be tested for the disease, even if the developing fetus may be affected

Although almost all mothers do have a routine HIV blood test as part of the pre-natal tests, a mother can opt out if she wants. 
7

If you have ever had an HIV test, you can still get medical insurance or life insurance 

Insurance companies are not allowed to discriminate against people for having a test even if their lifestyle still puts them at risk. 
8

Employees have to tell their employers if they have HIV 

Only if you have a role in which you carry out ‘exposure-prone procedures’. 
9

HIV came from monkeys

It is widely accepted that the HIV virus came from primates (probably during the 19th or 20th century). 
10

HIV sufferers cannot  play contact sport 

‘Blood-to-blood’ contact, which is how the virus might be passed on, is very unlikely. There are no known cases of anyone contracting HIV 
through sport. Only in boxing are competitors banned from fighting .
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