
Science Stage 5 (Year 9) – Disease
Teacher resource book 2 of 3 (TRB2)
[bookmark: _Hlk189743113]How do we effectively manage and treat infectious diseases?
Creation date: 6 September 2024


Contents
Overview	3
Tier 3 vocabulary glossary	3
2.1 Causes of infectious diseases	7
Disease concept map	7
Investigating the causes of infectious disease (secondary-source investigation)	9
2.2 Disease transmission	18
Modelling the spread of disease (practical investigation)	18
2.3 Preventing the entry of and responding to pathogens	28
The 3 lines of defence (secondary-source investigation)	28
Differentiation extension – modelling the immune response	32
How do vaccines work?	37
Misinformation about vaccines	38
2.4 Endemics, epidemics, and pandemics	47
Investigating a fictional disease as a potential pandemic	47
Comparing endemics, epidemics and pandemics	49
2.5 Using vaccines to prevent diseases	51
Vaccine effectiveness	51
Measles case study	55
Analysing vaccination data (secondary-source investigation)	69
2.6 Reducing the incidence and spread of infectious diseases	75
Strategies to reduce the incidence and spread of infectious diseases (secondary-source investigation)	75
2.7 Aboriginal and Torres Strait Islander peoples’ use of plants (secondary-source investigation)	82
Using plants to prevent or control diseases	82
2.8 Assessment task – investigating the use of antiseptics in preventing disease	86
Antimicrobial susceptibility test	86
Evidence base	87

[bookmark: _Toc143504798]

[bookmark: _Toc194326317]Overview
Stage and learning area: Stage 5 Science
Description: this resource complements the Disease program of learning. It aims to serve as a teacher reference, offering practical strategies and ideas to enrich teaching practices and create engaging learning environments. The activities should be adapted to suit students' needs.
Duration: while the timing will vary depending on the mode of delivery, differentiation strategies employed and the class or school context, this series of activities should take approximately 14 hours.
Risk management: teachers are advised to undertake a risk assessment before conducting any classroom investigation or experiment. For more information on developing risk assessments see Risk Assessment – a pre-requisite for risk control.
This resource book elaborates on many of the activities in the Disease sample learning program. Some activities also reference the Disease slide deck (identified as DIS PPT throughout this document).
[bookmark: _Toc194326318]Tier 3 vocabulary glossary
[bookmark: _Hlk189231105]Tier 3 words are those that are relevant for subject-specific content. Read more about this in the ‘Vocabulary in context’ document found at the Stage 5 reading strategies page. A glossary containing Tier 3 vocabulary related to the essential question ‘How do we effectively manage and treat infectious diseases?’ has been provided below. The Guide for planning and implementing explicit vocabulary instruction can be used by teachers across all curriculum areas.
	Term
	Definition

	Accuracy (secondary sources)
	The information presented is correct, with information we know to be true.

	Antibody
	Produced by the body’s immune system. They attach to pathogens and destroy them.

	Antimicrobial (substance)
	A substance that kills microorganisms or stops them from growing and causing disease.

	Chickenpox
	A contagious viral illness caused by the varicella virus, characterised by an itchy rash.

	Correlational relationship
	A relationship that measures the strength of interdependence of 2 variables.

	Direct transmission
	Where a disease is passed directly from one infected person or animal to another person or animal. Examples include kissing, touching, sexual contact, and air-borne droplets spread through coughing, sneezing and talking.

	Disease
	An illness or condition of the body affecting how an organism, or parts of an organism, or its organ’s function. For example, COVID-19, diabetes and malaria (NESA 2023).

	Endemic
	A disease that persists in a community at a consistent level over time.

	Epidemic
	A temporary occurrence of a disease that spreads rapidly and extensively within a specific population, community, or region, typically affecting a significantly higher number of individuals than expected (NESA 2023).

	Extrapolate
	Occurs when the fitted model, such as a line of best fit is used to make predictions using values that are outside the range of the original data upon which the fitted model was based (NESA 2023).

	Immune system
	The body system that prevents and fights disease.

	Immunisation
	The process whereby a person is made resistant to a disease, typically by administering a vaccine.

	Incidence
	The number of newly diagnosed cases of a disease.

	Indirect transmission
	When a disease is passed from an infected person to another person, even though they have not had direct contact. For example, airborne transmission, food, water and surfaces.

	Infectious disease
	An illness caused by organisms that can be passed, directly or indirectly, from one living thing to another. Examples include malaria, COVID-19, influenza, cholera and herpes.

	Inoculate
	To introduce a substance or microorganism into another organism.

	Interpolate
	Making predictions between known data values. For example, working between 2 known points on a graph to predict a value in between these points (NESA 2023).

	Microorganism
	A living thing that can only be seen through a microscope. For example, bacteria and fungi.

	Pandemic
	An epidemic that has spread over several countries or continents and affects a very large number of people.

	Pathogen
	Any organism or agent that causes or can cause disease or illness to its host. Pathogens can include bacteria, viruses, fungi, protozoa and parasites.

	Pattern
	When data repeats predictably.

	Quarantine
	A period of isolation that separates or restricts the movement of people to control the spread of infectious disease.

	Relationship
	The connection between the independent and dependent variable.

	Reliability (secondary sources)
	This refers to the consistency of information with other reliable sources.

	Transmission
	The spread or transfer of a pathogen causing infectious disease from an infected individual to a non-infected individual.

	Trend
	The general direction of the graph (typically only derived from line graphs or scatter plots with a line of best fit).

	Vaccination
	The act of introducing a vaccine into the body to produce protection from a specific disease.

	Vaccine
	A preparation that stimulates the body's immune response against a specific infectious agent or disease.

	Validity (secondary sources)
	This evaluates the appropriateness of the information for the topic under investigation.

	Vector transmission 
	Requires another organism to transmit the disease from person to person. Mosquitoes are vectors for malaria, dengue fever, Ross River fever and Japanese encephalitis.

	Virus
	An infectious agent (pathogen) that only replicates within a host organism, causing illness.




[bookmark: _Toc194326319][bookmark: _Ref185836446]2.1 Causes of infectious diseases
Table 1 – learning intentions and success criteria for 2.1 Causes of infectious diseases
	[bookmark: _Toc128649917][bookmark: _Toc141426382]Learning intentions
	Success criteria

	We are learning:
to identify the causes of infectious diseases to determine how to prevent and control them
	I can:
define disease and infectious disease
identify the cause of a range of infectious diseases
outline the mode of transmission for a range of infectious diseases

	how to identify reliable, accurate and valid secondary sources.
	define accuracy, reliability and validity in the context of secondary sources
outline the requirements for a secondary source to be considered accurate, reliable, and valid
assess the accuracy, reliability and validity of secondary sources.


[bookmark: _Toc194326320]Disease concept map
Teacher information
Each group of students will require the following:
1 × butcher’s paper
Sticky notes
Different coloured markers (one per student)
Poster putty
3 different coloured circle-shaped stickers (green, red, yellow)
Note: this activity broadly identifies students’ prior understanding, alternate conceptions and misconceptions about infectious and non-infectious diseases, giving the teacher an overview of their students’ current level of knowledge and understanding. Students will revisit this concept map after learning the content and skills related to infectious and non-infectious diseases so students can determine their growth in understanding. Teachers can also examine the students’ pre- and post-work to ascertain their growth in learning. The next activity, ‘Investigating the causes of infectious disease (secondary-source investigation)’ focuses on defining disease and infectious disease specifically.
Inform students that this activity intends to capture students’ pre- and post-understanding of concepts related to disease and infectious and non-infectious diseases.
Divide students into groups of 3–4 and give them butcher’s paper, sticky notes and markers.
Inform students that they will record one idea per sticky note. Instruct students to present their knowledge of infectious diseases and non-infectious diseases. This could be related to definition, causes, examples, symptoms, prevention or treatment.
Note: if students prefer, they may use different coloured sticky notes to group their ideas. For example, anything related to infectious disease may be blue, or anything related to the cause may be green.
In their groups, students should make a concept map with sticky notes, using a marker to connect them. Students should also annotate the connections, providing their reasoning for the links.
Use the poster putty to stick student posters on the walls around the room (ensure they are spread out).
Give students instructions to complete a gallery walk where they place stickers as outlined below:
green sticker – where they agree with ideas or links in the concept map
red sticker – where they may not agree with the idea or links
yellow sticker – where they have a question or may be uncertain about something (students will need to add the question as well, preferably in a different coloured marker to what is on the butcher’s paper).
Lead a class discussion to identify areas of agreement, confusion or disagreement and clarify student thinking and any alternate conceptions or misconceptions. Examples of misconceptions or alternate conceptions include:
Cancer is contagious.
Only older people get seriously ill.
No one gets the measles anymore, so we don’t need to get the measles vaccination.
If I drop food on the floor and pick it up within 5 seconds, there will be no bacteria on the food.
Using antibiotics to treat viral illnesses.
[bookmark: _Ref188265227][bookmark: _Toc194326321]Investigating the causes of infectious disease (secondary-source investigation)
Teacher information
Students will need access to a computer or laptop to complete this activity. Share the Student resource – conducting secondary-source research with the students in a digital platform like Microsoft Teams or Google Classroom.
1. Read through ‘Tips for conducting secondary-source research’ in the student resource. Model how to research online using keywords and phrases in a search engine search bar.
Note: the ‘research online’ link provides more tips on using keywords to find specific information. This can be shared with students.
Inform students that not all the sources in a search will be reliable and valid. Read the ‘Tips for a quick check for validity’ in the student resource. Use the information in the DIS PPT slide ‘2.1 Investigating the causes of infectious disease’ to define reliability, accuracy and validity for students. Teach students what it means for a secondary source to be reliable, accurate and valid, using the Student resource – Is the secondary source reliable, accurate and valid?
Note: the syllabus requires students to extract information from reliable resources and analyse the validity of information from secondary sources. For information from a source to be valid, it must also be reliable and accurate, which is why accuracy is being addressed here.
Teach students to determine if a secondary source is reliable, accurate and valid by reading the Chickenpox and Shingles fact sheet as a class and then completing the questions in the Student resource – conducting secondary-source research. A sample response is included below. The DIS PPT slide ‘2.1 Criteria for secondary source reliability, accuracy and validity’ also provides a modified checklist.
Sample response – Is the secondary source reliable, accurate and valid?
What is the question/problem/idea that you are addressing?
	What causes chickenpox?


Table 2 – sample student responses for assessing the reliability, accuracy and validity of secondary sources
	Question
	Answer (Yes/No/Cannot be determined)
	Evidence to support

	Reliability
	
	

	Has someone with an appropriate scientific background written the source? What are their qualifications?
	Yes
	This information was written by NSW Health, an Australian government department that employs a range of doctors and scientists, including specialists and other employees across diverse areas of medicine.

	Is the source published on a credible medium?
	Yes
	It is published on the NSW Health government website. It is reputable because the NSW Government manages the information published on this website.

	Is there evidence of bias?
	No
	Facts that are consistent with information from other reliable sources have been provided. Emotional or persuasive language is not used to sway the audience. There is no evidence of misinterpretation or exaggeration of information to bias the audience.

	Is the information current? (consider the topic being investigated and research being conducted in the field)
	Yes
	Although the publishing date is not there, the webpage was last updated in 2022, making it recent. The cause of chickenpox has been known since the mid-1950s.

	Is information consistent with at least 2 other reliable sources?
	Yes
	This information is consistent with information from other reliable sources such as the Victoria Department of Health website and the Healthdirect website.

	Conclusion
	
	The source is:
R reliable
£ not reliable

	Accuracy
	
	

	Is the information in this source similar to information accepted or referenced values?
	Yes
	This information is consistent with information on peer-reviewed journal articles from the Journal of Paediatric Infectious Diseases and Nursing Standard Journal.

	Conclusion
	
	The source is:
R accurate
£ not accurate

	Validity
	
	

	Is the information in this source relevant to the question or topic being investigated?
	Yes
	The topic being investigated is the cause of chickenpox disease. This source contains information related to this. For example, ‘chickenpox is a viral illness caused by the Herpes zoster virus (also known as the Varicella-Zoster virus)’.

	Is the information reliable and accurate? (see above)
	Yes
	See above.

	Conclusion
	
	The source is:
R valid
£ not valid


Note: alternatively, the student research component can be conducted as a jigsaw activity to make it collaborative.
Instruct students to undertake research to complete the cause and transmission columns in Student resource – causes of infectious diseases. Students Think-Pair-Share to respond to the question in the last column, ‘What are the common features of infectious diseases?’.
Facilitate class discussion for the last column by prompting students to look at patterns in the table to think about infectious diseases caused by organisms or microorganisms or prions. Clarify that these are called pathogens.
Next, ask the students to look at the transmission column and ask them to identify the pattern evident in the mode of transmission of the disease. Prompt students to think about the fact that the pathogen needs some sort of mechanism to infect the human body and make the person ill.
To sum up, a pathogen causes infectious disease, but without a mechanism for the pathogen to infect the human body, a person would not get ill.
Jointly construct a response to the question in the last column, ‘What are the common features of infectious diseases?’, as a class using the information discussed.
	Sample response:
All infectious diseases are caused by pathogens, which are organisms or microorganisms like bacteria, viruses, fungi, or parasites. Pathogens need a mechanism to spread from person to person and infect other people. A pathogen can be transmitted from one person to another in various ways. For example, the flu (influenza) is caused by a virus transmitted mainly through the air when an infected person coughs, sneezes, or talks, releasing tiny droplets that contain the virus. These droplets can be inhaled by others nearby.


Checkpoint: display the multiple-choice question in the DIS PPT slide ‘2.1 Checkpoint – What causes an infectious disease?’ An explanation of the incorrect responses has been provided in the speaker notes for the slide.


[bookmark: _Ref182898526][bookmark: _Ref183965274]Student resource – conducting secondary-source research
[bookmark: _Ref176860148]Tips for conducting secondary-source research
Use specific keywords and phrases to identify better sources of information related to your topic using a search engine.
Read your topic widely using the internet, books and scientific journals.
Check potential resources for accuracy, reliability and validity. Take note of any valid references that you find useful.
Add to your bibliography as you go. Do not leave your bibliography until the end; you may have trouble finding the resource again, particularly if it is online.
Use an appropriate referencing style.
[bookmark: _Ref176860112]Tips for a quick check for validity
Look at the source and where it has been published to get a quick overview of its validity. You will still need to assess the source's reliability, accuracy and validity to ensure you have evidence to support the judgement of validity.
Table 1 – examples of valid and invalid sources
	Valid sources are
	Valid sources are not

	Educational textbooks (being mindful of the date of publication)
	General fiction books

	Educational and government institution webpages
	Non-educational web pages

	Peer-reviewed scientific journals and articles
	Articles in popular magazines

	Encyclopaedias
	Discussion blogs in social media


[bookmark: _Ref176860060]

[bookmark: _Is_the_secondary]Is the secondary source reliable, accurate and valid?
What is the question/problem/idea that you need to collect key points for?
	


Table 2 – a scaffold to assess the reliability, accuracy and validity of secondary sources
	Question
	Answer (Y/N/Cannot be determined)
	Evidence to support

	Reliability
	
	

	Has someone with an appropriate scientific background written the source? What are their qualifications?
	
	

	Is the source published on a credible medium?
	
	

	Is there evidence of bias?
	
	

	Is the information current? (consider the topic being investigated and research being conducted in the field)
	
	

	Is information consistent with at least 2 other reliable sources?
	
	

	Conclusion
	
	The source is:
☐ reliable
☐ not reliable

	Accuracy
	
	

	Is the information in this source similar to information accepted or referenced values?
	
	

	Conclusion
	
	The source is:
☐ accurate
☐ not accurate

	Validity
	
	

	Is the information in this source relevant to the question or topic being investigated?
	
	

	Is the information reliable and accurate (see above)?
	
	

	Conclusion
	
	The source is:
☐ valid
☐ not valid


[bookmark: _Ref176860211]

[bookmark: _Student_resource_–]Student resource – causes of infectious diseases
Research information for each disease, ensuring you check the sources' validity, reliability and accuracy before extracting and summarising information to complete the table.
Table 1 – scaffold for collating information about the causes of infectious diseases
	Infectious disease
	Cause
	Transmission
	What are the common features of infectious diseases?

	Chickenpox
	Herpes zoster virus
	Airborne respiratory droplets by an infected person coughing and sneezing. Direct contact with blister fluid, saliva or mucus of infected person.
	

	Whooping cough
	
	
	

	Athlete’s foot
	
	
	

	Pinworms
	
	
	

	Flu
	
	
	

	Gastroenteritis
	
	
	

	Malaria
	
	
	

	Chlamydia
	
	
	

	Variant Creutzfeldt-Jakob disease (CJD)
	
	
	


[bookmark: _Student_resources][bookmark: _Toc147840979][bookmark: _Toc160623936]

[bookmark: _Toc194326322]2.2 Disease transmission
Table 3 – learning intentions and success criteria for 2.2 Disease transmission
	Learning intentions
	Success criteria

	We are learning:
how infectious diseases spread through a population so that we can determine how to prevent their spread
	I can:
outline how infectious diseases are transmitted
describe how disease transmission can be reduced

	how scientific models are used to predict outcomes.
	outline the purpose of the scientific model
identify the strengths of the scientific model
identify the limitations of the scientific model
outline how scientific models can be used to predict outcomes.


[bookmark: _Toc194326323]Modelling the spread of disease (practical investigation)
Teacher information
Equipment
The teacher will need to order the following equipment for this investigation:
1 test tube per student (this activity works best with at least 15 test tubes. If the class is small, students may be given 2 or more test tubes to manage)
1 Pasteur pipette per student (or per test tube)
1 test tube rack per group of students
1 × 1M Hydrochloric acid dropper bottle
1 × universal indicator dropper bottle per group of students
1 × transparency sheet (or spotting plate) with printed results table for each student – Table 4 (these can be washed and reused)
Safety glasses
[bookmark: _Ref176510788][bookmark: _Ref188271174]Table 4 – disease model results table
	Contact order
	Disease status (Place 1 drop of the liquid from your test tube in the space below after each contact)

	1
	

	2
	

	3
	

	4
	

	5
	


Activity structure
Before the lesson
1. Order the equipment required for the practical investigation.
Prepare a spreadsheet with each student’s name in a column heading and 5 rows, one for each round of contact being modelled. See the partially completed example in Table 5.
Each test tube should contain approximately 10 mL of water. Select one and add approximately 2 mL of 1M Hydrochloric acid to it. This test tube will be the model's initial infected student.
[bookmark: _Ref182906978][bookmark: _Ref188271221]Table 5 – example of collated results showing which students came into contact each round
	Contact round
	Student A
	Student B
	Student C
	Student D
	Student E
	Student F
	Student G
	Student H

	1
	Student F
	Student D
	Student H
	Student B
	Student G
	Student A
	Student E
	Student C

	2
	Student D
	Student E
	Student G
	Student A
	Student B
	Student H
	Student C
	Student F

	3
	Student B
	Student A
	Student E
	Student F
	Student C
	Student D
	Student H
	Student G


Note: the green shading in Table 5 indicates that the student did not have the disease after contact and the red shading indicates that they did encounter the disease.
During the lesson
1. Provide the students with a copy of the Student resource – modelling the spread of disease, and a copy of Table 4 printed on a transparency sheet.
Read through the instructions in the student resource with the students. Tell the students that the test tubes contain a chemical and that they need eye protection for this activity. They should be careful only to dispense the liquid into the test tubes.
Instruct the students to move around the room and write down the names of 5 people in their results table. Note that if student A writes student B in row 1, then student B needs to write student A in row 1.
Instruct the students to locate the first person on their list, use their Pasteur pipettes to exchange some of the fluid in their test tubes, and gently mix the fluid in them.
Instruct the students to go back to their laboratory bench and place one drop of their fluid into the correct cell of the table on the transparency sheet.
Students repeat these 4 more times with the remaining people in order of their list.
Note: contact tracing is easiest if students complete one round at a time, waiting for all students before moving on to the next round. During class discussions later in the lesson, explain that this is one of the model's limitations.
Instruct the students to place one drop of universal indicator onto each of the 5 drops on their transparency sheet. They should then record if they had the disease after each contact in their results table. Green indicates that the student has no acid present and is not infected with the pathogen. Red (or yellow) indicates that the student’s test tube has some hydrochloric acid, encountered patient X and is infected with the pathogen.
Collate the results in the pre-prepared spreadsheet so the students can view the results projected on the board.
Explain to the students how they can use the data in the projected spreadsheet to determine where their disease originated. Determine who may have had the disease first.
Instruct students to complete Analysis of the results in the student resource. In the last question, they must evaluate the model by discussing its strengths and limitations. The strengths and limitations of the model have been outlined to facilitate discussion with the class. Sample responses have also been provided under the ‘Strengths and limitations of the model’ section.
Note: students will be unable to identify a person who started with the disease. This is one of the limitations of this model. However, this can prompt discussion about what a contact tracer might do in this situation. For example, determining when each person's symptoms started could help determine who gave the disease to whom.
[bookmark: _Ref189580270]Table 6 – sample results for a student
	Contact order
	Disease status (place 1 drop of the liquid from your test tube in the space below after each contact)

	1 Eligh
	

	2 Sage
	

	3 Alexandra
	

	4 Farzana
	

	5 Harley
	


Table 6 shows that after this student came into contact with Alexandra they ‘contracted’ the disease. This student would then have passed it on to Farzana and Harley (if they did not already have the disease).
Strengths and limitations of the model
The following list of strengths and limitations may support discussions with the class.
Strengths of the model
The model simplifies a complex concept to help students understand disease transmission.
The model shows visually how direct contact between individuals in a population can lead to the rapid transmission of infectious diseases.
The model allows for simplified contact tracing (most contact tracing models, such as the ones used in the COVID-19 pandemic, use similar principles but contain many more variables).
Limitations of the model
Oversimplification leads to variables such as incubation periods and immunity not being accounted for.
The model only represents person-to-person contact and excludes airborne, indirect and vector-based transmission.
Patient zero cannot be easily identified.
Students cannot ‘recover’ from the disease in this model.
The model does not account for possible preventative measures, such as vaccination and quarantine, that might control disease intensity.
Sample responses
1. Who do you think had the first incidence of the disease? Explain your reasoning.
Note: this sample response has been constructed using Table 5.
	I think Student F had the first incidence of the disease. In Round 1, Student F was in contact with Student A, who then passed the disease to Student B in Round 3. The pattern suggests that Student F could be the source since the disease was transmitted in their initial interaction.


What type of disease does this model represent?
	An infectious disease.


How could the spread of this disease be slowed or stopped? Think about a strategy that could have been put in place.
	The spread of the disease could be slowed or stopped by limiting the number of contacts each person has, similar to social distancing. Another strategy could involve introducing preventative measures like washing pipettes between rounds to represent hygiene practices.


Models can be used to demonstrate or explain a concept and can also be used to make predictions about future events. How can this model be adapted to predict the spread of infectious diseases?
	This model could be adapted by adding stages of infection, such as an incubation period where the disease is not immediately detectable or contagious. This could help predict how long it takes for an outbreak to escalate. Similarly, the model could include preventative measures like vaccination, where a portion of the population becomes immune and cannot transmit the disease, helping us predict how immunity levels in a population might impact the outbreak. By adding these layers, we could use the model to test different interventions and predict outcomes in real-life scenarios, such as the spread of a flu outbreak in a school or community.


Evaluate this model with reference to how diseases spread in real life.
	This model effectively represents how diseases spread in real life, particularly for person-to-person contact transmission. It clearly illustrates how an infectious disease can quickly move through a population via direct interactions, highlighting the importance of contact tracing to identify chains of transmission.
However, the model has notable limitations in accurately reflecting the complexities of real-life disease transmission. For instance, it assumes that every interaction results in infection, which is not true. Real-world disease spread involves probabilities, where factors like the pathogen's infectious dose, host immunity and environmental conditions play significant roles. The model also excludes important transmission methods, such as airborne or vector-borne spread, and does not account for incubation periods or recovery, which are critical to understanding disease dynamics over time. Preventative measures like vaccination or quarantine, which can significantly alter the course of an outbreak, are also missing.
While the model effectively provides a basic understanding of direct contact transmission and the rapid spread of disease, it oversimplifies many critical aspects of real-life disease spread.


[bookmark: _Ref185836642]
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Infectious diseases can be spread to other members of a population through direct contact, indirect contact and vectors. In this activity, you will model the transmission of an infectious disease through person-to-person contact.
[image: An image showing an infectious individual in a population.]
This work has been generated using BioRender.com. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2024. 
Procedure
Each student has a test tube with a small amount of liquid. Most of the class starts without the disease, but one person is infected.
1. Move around the room and write the names of 5 people in your results table. The other student must write your name next to the same number (contact order) in their table.
1. When instructed, find the student you listed in ‘contact 1’. Use your Pasteur pipette to pour approximately 1 mL of your liquid into the other student’s test tube. Then, allow them to pour 1 mL of liquid from their test tube into your test tube.
[image: Two test tubes each containing liquid.]
This work has been generated using Chemix.org.
1. Gently mix the contents of your test tube with your pipette.
1. Place a drop of liquid onto your result sheet in the ‘Disease status’ column next to person 1.
1. Repeat steps 2–4 with the remaining 4 students. Place your test tube in the rack.
1. Place one drop of universal indicator onto each of the 5 drops on your transparency sheet. Green indicates that the patient does not have the disease and red indicates that the patient has the disease.
1. Record the results from your transparency sheet in the results table.
1. 
Results
Table 1 – person-to-person contact and the presence of disease for _________________________ [insert your name]
	Contact order
	Contact name
	Infected after contact? (Green = no, Red = yes)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


[bookmark: _Analysis_of_the][bookmark: _Ref176863157]Analysis of the results
Analyse the collated results the teacher will share on the board and answer the following questions.
1. Who do you think had the first incidence of the disease? Explain your reasoning.
	[bookmark: _Hlk169465507]


1. What type of disease does this model represent?
	


1. How could the spread of this disease be slowed or stopped? Think about a strategy that could have been put in place.
	


1. Models can be used to demonstrate or explain a concept and can also be used to make predictions about future events. How can this model be adapted to predict the spread of infectious diseases?
	


1. Evaluate this model with reference to how diseases spread in real life.
	


[bookmark: _Toc194326324]2.3 Preventing the entry of and responding to pathogens
Table 7 – learning intentions and success criteria for 2.3 Preventing the entry of and responding to pathogens
	Learning intentions
	Success criteria

	We are learning:
to describe how the 3 lines of defence protect the body from infecting pathogens so that we can understand how our body stays healthy
	I can:
identify whether each line of defence is specific or non-specific
explain the 3 lines of defence in the immune system
describe how vaccines work

	to recognise how scientific texts develop arguments and position the reader to accept the authority of a text.
	define the authority of a text
outline qualities of texts with scientific authority
identify the features of a scientific text
describe how the scientific text develops arguments using evidence.


[bookmark: _Toc194326325]The 3 lines of defence (secondary-source investigation)
Teacher information
Read Lines of Defence for additional information
1. Provide students with a printed copy of the table in the Student resource – the 3 lines of defence.
1. Recall how to identify key points in a stimulus resource and summarise that information through class discussions. Prompt students to use the headings in Table 1 of the student resource to support them in identifying key points in the video. For example, they need to find information about the first line of defence in the video, whether it is a specific or non-specific immune response and how it functions. Inform students that although other information in the video may be good, it is not useful because it does not relate to what they seek.
1. Show students’ The three lines of defense against pathogens (4:04) video. Ask students not to take any notes.
1. Play the video again and ask students to indicate when a key point has been shown by raising their hands and asking the teacher to pause. Allow time for students to summarise the information (the teacher may need to model or work as a class to extract and summarise key points if students are unable to).
1. Unpack the first, second and third lines of defence further using slides in the DIS PPT slides ‘2.3 The first line of defence’, ‘2.3 The second line of defence’ and ‘2.3 The third line of defence’. The slides are animated so a term can be selected and aligned with its definition or function to facilitate explanations of each line of defence. Students can add to their summary of the lines of defence and make corrections as required.
Sample response: Student resource – the 3 lines of defence
[bookmark: _Ref189580506]Table 8 – sample response for the 3 lines of defence table in the student resource
	Line of defence
	Specific or non-specific
	Describe the response to pathogens (make it clear where it is preventing entry into the body or responding to pathogens in the body)

	First line of defence
	Non-specific
	The first line of defence prevents the entry of the pathogen into the body. They include physical barriers like the skin, and mucous and chemical barriers like tears and saliva. These chemical and physical barriers stop pathogens from entering the host’s internal tissues and fluids.

	Second line of defence
	Non-specific
	The second line of defence reacts the same way for all pathogens (it is not specific to particular groups of pathogens). The second line of defence occurs when pathogens have overcome the first line of defence. Special cells called phagocytes engulf the pathogens and destroy them. Inflammation and fever are both part of the second line of defence.

	Third line of defence
	Specific
	The third line of defence depends on antigens (a small part of the infecting pathogen). Special cells can recognise a particular antigen and activate other cells to produce antibodies. Antibodies help to fight the infection. The third line of defence involves ‘remembering’ pathogens so that our body can fight off future infection with the same pathogen.




[bookmark: _Student_resource_–_2][bookmark: _Ref177991139][bookmark: _Ref182912084]Student resource – the 3 lines of defence
Watch the video The Three Lines of Defense Against Pathogens | Biology (4:04) on the 3 lines of defence and extract information to complete the table below.
[bookmark: _Ref189580588]Table 1 – the 3 lines of defence
	Line of defence
	Specific or non-specific
	Describe the response to pathogens (make it clear where it is preventing entry into the body or responding to pathogens in the body)

	First line of defence
	
	

	Second line of defence
	
	

	Third line of defence
	
	




[bookmark: _Toc194326326]Differentiation extension – modelling the immune response
Differentiation: two options are included as extensions of the 3 lines of defence topic. Option 1 is an analogy of houses as the immune system and Option 2 is an analogy of a fortress or castle as the immune system.
Option 1 – building a house analogy
Teacher information
1. Tell students they will use a fenced house to model the 3 lines of defence against pathogens. When they look at the analogy as it appears, they will answer questions to link the analogy to the immune response.
Note: students should know the concepts of the first, second, and third lines of defence discussed in the previous activity. They will apply this understanding to the analogy in this activity.
2. Show students the first slide for the analogy in DIS PPT slide ‘2.3 Differentiation option 1: Building a house analogy’. Follow the instructions in the notes section.
3. Discuss how this analogy relates to the immune response. Show students the discussion questions in the DIS PPT slide ‘2.3 Building a house analogy’. Students work in groups to answer the questions in their books and then discuss them as a class.
Note: when exploring the strengths and limitations of a model or an analogy to represent a concept, steer students away from ideas such as ‘it was expensive to make’ or ‘it took a lot of time to make’. Students should observe and describe their model’s strengths and limitations logically and support their claims with evidence.
Option 2 – your body is a fortress!
Teacher information
For this activity, each group of 3–4 students will need the following:
1 × A3 paper (to draw their draft model)
1 × butcher’s paper (for their final model)
Markers of different colours
Pencils of different colours
30 cm ruler
1. Show students a picture of a castle (DIS PPT slide ‘2.3 Differentiation option 2 – your body is a fortress’) and tell them how, like a castle, the human body has defence mechanisms to prevent invaders from entering and destroying it.
1. Give students their equipment and review Table 1 in the Student resource – your body is a fortress. Outline the model's components and how they relate to the immune response’ in the Student resource – your body is a fortress. Discuss the first 2 examples with students. Jointly construct or have students independently complete the remainder of the table in the student resource to determine why this component of the castle models a certain component of the immune system.
Table 10 – an outline of the components of the ‘castle’ analogy and how it relates to the immune response
	Part of model
	Part of the immune system
	Which line of defence?
	Why is this part of the castle the best representation of that part of the immune system?

	Walls surrounding the moat and castle
	Skin
	First
	Skin acts like the walls of the human body, preventing pathogens from entering.

	Moat
	Mucous membrane
	First
	This lines the respiratory, digestive and reproductive tracts, providing a barrier against foreign particles and capturing them so they don’t infect the person. The water in the moat of a castle acts as a defence, either preventing the entry of invaders or trapping them in the water so they cannot reach the castle. Mucous membranes act similarly.

	Archers on the castle walls
	Sweat, tears and stomach acid
	First
	Archers may not target a specific person; they shoot at all invaders. They are analogous to sweat, tears and stomach acid, which will respond similarly regardless of the pathogen.

	Castle alarm
	Inflammation
	Second
	When invaders enter the castle, an alarm is set off to tell everyone that intruders are there. In the immune response, when a pathogen enters, the body raises the alarm (inflammation), making the infected area red and swollen as more guards rush to fight the germs.

	Guards patrolling inside the castle
	Phagocytes
	Second
	These guards patrol inside the castle walls, ready to surround and destroy any invaders. They represent phagocytes in the body that engulf pathogens to destroy them.

	Special knights
	Killer T cells
	Third
	T cells are like specially trained knights. These knights have been trained against certain invaders to respond in a specific manner. They will only be deployed in this situation. Special knights are equivalent to killer T cells, which respond to specific pathogens.

	Blacksmiths
	Plasma B cells
	Third
	In a castle, blacksmiths create metal objects such as specialised weapons to destroy the invaders. In the immune response, plasma B cells create antibodies.

	Special weapons
	Antibodies
	Third
	In the castle, specialised weapons are created to attack specific invaders. They represent antibodies in the immune response that will bind to specific pathogens so that they can be identified and destroyed.

	Historians
	Memory B cells
	Third
	Historians remember and document history so that we can learn from it. They represent the memory B cells, which remember specific pathogens. If they infect again, the response can be much quicker and stronger.


1. Ask students to draw a plan of their analogy on the A3 paper. Ensure it is labelled with a key. For example, label the components of the castle on the model and have a key on the butcher’s paper identifying what it is. An example of this is castle walls = skin.
1. Once the teacher approves their draft, students work in groups to complete their analogy.
1. Students show their completed analogies to the teacher for feedback and then answer the questions in the Student resource – your body is a fortress.
Note: when exploring the strengths and limitations of a model or an analogy to represent a concept, steer students away from ideas such as ‘it was expensive to make’ or ‘it took a lot of time to make’. Students should observe and describe their model’s strengths and limitations logically and support their claims with evidence.


[bookmark: _Student_resource_–_3][bookmark: _Ref185844125][bookmark: _Ref188273012]Student resource – your body is a fortress
[bookmark: _Ref189580714]Table 1 – outline the model's components and how they relate to the immune response
	Part of model
	Part of the immune system
	Which line of defence?
	Why is this part of the castle the best representation of that part of the immune system?

	Walls surrounding the moat and castle
	Skin
	First
	Skin acts like the walls of the human body, preventing pathogens from entering.

	Moat
	Mucous membrane 
	
	

	Archers on the castle walls
	Sweat, tears and stomach acid
	
	

	Castle alarm
	Inflammation
	
	

	Guards patrolling inside the castle.
	Phagocytes
	
	

	Special knights
	Killer T cells
	
	

	Blacksmiths
	Plasma B cells
	
	

	Special weapons
	Antibodies
	
	

	Historians
	Memory cells
	
	




[bookmark: _Toc194326327]How do vaccines work?
Teacher information
DIS PPT slides ‘2.3 How do vaccines work?’ and ‘2.3 Think-Pair-Share’ contain additional activity information for the ‘How do vaccines work’ activity. Only the Checkpoint elaboration is included in this section.
Checkpoint: use the hinge question (DIS PPT) to check students’ understanding of the ‘How do vaccinations work?’ sequence.
How do vaccines help protect the body from infectious diseases?
a) They inject a live pathogen into the body to cause illness and build immunity.
b) They contain antibiotics that directly kill pathogens in the bloodstream to prevent infection.
c) They enhance the body's physical barriers, such as skin and mucous membranes, to prevent the pathogen from entering.
d) They stimulate the immune system to produce antibodies without causing the disease.
This hinge question is also in DIS PPT slide ‘2.3 Checkpoint: Vaccines hinge question’. It would be best to set it up as a digital form to analyse student responses quickly. A Google or Microsoft form could also give students instant feedback.
Table 11 – explanation of the understanding and misconceptions students may have based on their response to the hinge question
	Response
	Explanation

	A
	A common notion is that getting vaccinated makes people very sick with the disease. However, this is extremely unlikely. Most vaccines use inactive pathogens. Hence, it is improbable that the vaccine will cause disease. Instead, the inactive pathogens in the vaccine trick the immune system into thinking there is a threat so it will produce protective antibodies.

	B
	There is a misconception that the vaccine kills the pathogen it targets. However, this is not the case. Vaccines activate the immune system, helping the body to learn how to defend itself from disease without getting a full-blown infection.

	C
	This is a misunderstanding. We know that vaccinations stimulate the immune response and that barriers form the first line of defence in the immune system. However, vaccinations do not work in the first line of defence. They are priming the immune system to mount a quick and specific response against a particular pathogen.

	D
	This is the correct answer.


[bookmark: _Toc194326328]Misinformation about vaccines
Teacher information
This activity is designed to have students recognise texts with scientific authority and those without.
1. Inform students that although the internet and artificial intelligence (AI) have made some things much easier by providing instant answers, the large amounts of information present many challenges, so we must be mindful of false information.
1. Tell students that because false information is widespread, many claims are accepted even though there may be no scientific evidence to back them up. This misinformation frequently appears credible using scientific language or referencing studies, even when inaccurate or fabricated. The spread of misinformation reduces people’s trust in science because it undermines it. If the misinformation is health-related, for example, it can have negative implications for people’s health.
1. Emphasise the importance of doing their own research using valid and reliable scientific texts to verify or gather information about a topic.
1. Introduce the idea of the authority of a text as how trustworthy, authentic or valid an audience may find the representation of ideas, experiences, perspectives and arguments in that text. Inform students that authority is relative. Texts with scientific authority: 
have expert authors
are peer-reviewed 
are evidence-based (quality and relevance of evidence)
have citations and references to other credible sources
are objective and unbiased.
1. Unpack the points above further by reading through the table in the Student resource – identifying scientific texts.
1. As a class, read through The MMR vaccine, autism connection and Measles, Mumps, Rubella (MMR) Vaccine Safety. As each text is being read, highlight and annotate components that relate to the ‘Are the texts scientific?’ table in the Student resource – identifying scientific texts.
1. As a class, complete the ‘Are the texts scientific?’ table in the Student resource – identifying scientific texts. A sample response has been provided in Table 11.
1. Work with students to complete the discussion questions (sample answers have been provided).
1. Emphasise the importance of critically evaluating a text's authority before accepting its claims to ensure readers’ judgements are based on valid and reliable information.
1. Tell students that looking at a text’s claims, evidence and reasoning can often indicate whether misinformation is being spread. Non-scientific texts usually make claims not grounded in science and use emotive arguments. On the other hand, scientific texts use objective language to provide their reasoning and evidence to support their claims.
1. [bookmark: _Ref177724760]Emphasise that one of the main messages for students is to question the information they find on the Internet, including their social media. Find valid and reliable sources of scientific information to determine if the source contains information or misinformation.
Sample response: Student resource – identifying scientific texts
[bookmark: _Ref189745993]Table 12 – sample student response for the ‘Student resource – identifying scientific texts’
	Texts with scientific authority:
	Questions
	Text 1
Name: Natural News, MMR vaccine-autism connection
	Text 2
Name: CDC, MMR Vaccine safety

	have expert authors
	Who is (are) the author(s)?
What expertise do they have in the topic they are discussing?
	The author is Joel Edwards. Based on articles he has published on Natural News. He does not appear to have expertise in the area. The website, Natural News, is known for promoting alternative health ideas.
	The page is authored by the Centers for Disease Control and Prevention (CDC), a reputable U.S. government agency specialising in public health and vaccines. The CDC's expertise is well-documented, and they have access to extensive scientific data.

	are peer-reviewed
	Has this source been checked by other experts on the topic?
Where is the evidence for that?
	There is no evidence that the article has been peer-reviewed. The sources cited, such as ‘Dr. Andrew Wakefield’ has been widely discredited in the scientific community for spreading misinformation about vaccines and autism.
	This page does not explicitly state ‘peer-reviewed,’ However, it uses information from peer-reviewed scientific journals.

	are evidence-based
	What evidence do they use to support the information presented?
Is the evidence of quality relevant?
	The article claims that the MMR vaccine causes autism, referencing discredited studies like Wakefield’s 1998 study, which was retracted. There is a focus on anecdotal evidence rather than scientific evidence, such as ‘personal accounts of vaccine injury.’
	The CDC page provides evidence from large-scale studies and data from multiple credible sources, such as the Vaccine Adverse Event Reporting System (VAERS), which tracks potential side effects, showing that vaccines are safe and do not cause autism.

	have citations and references to other credible sources
	Does the text refer to other sources?
What type of sources are they referring to?
Are these sources credible?
	The article refers to sources like anti-vaccine activists and controversial figures, such as Wakefield, whose research has been discredited. It does not refer to mainstream scientific studies or reputable medical institutions.
	The CDC page cites studies from reputable medical journals and public health organisations. It links to published research and databases like NIH and WHO studies, which are well-regarded in the scientific community.

	are objective and unbiased
	What type of language or tone is being used? (For example, is there a lot of jargon to mimic a scientific text? Does it use emotional and persuasive language or appropriate scientific language?)
Is there evidence of exaggerating or misinterpreting information to bias the audience?
	Exaggerating language such as ‘parents all over America report …’ is used. There is no clear scientific evidence to support that statement.
The language is emotive, using terms like ‘demonised’, ‘vaccine injury’, and ‘government cover-up’ to exaggerate the risks of vaccines. 
It is biased and aims to create fear rather than present balanced scientific information.
	The CDC uses neutral, scientific language that focuses on presenting factual information about the safety and effectiveness of the MMR vaccine. It avoids emotionally charged terms and sticks to the evidence-based findings on vaccine safety.


Sample response – discussion questions
1. Identify which text was the scientific text. Provide reasons to support how the text positioned readers to accept the authority of the text.
	The CDC page was a scientific text because it was authored by a reputable organisation specialising in public health, the Centers for Disease Control and Prevention. This immediately positions it as an authoritative source. Additionally, the text references credible, peer-reviewed studies, utilises neutral, fact-based language, and avoids emotional appeals. The page provides evidence and conclusions supported by well-known research institutions like the NIH and WHO. Together, these elements build the text's authority and encourage trust in its accuracy.


1. How did the scientific text develop arguments and encourage readers to adopt a scientific perspective?
	The scientific text from the CDC develops arguments by presenting well-documented and peer-reviewed evidence, such as credible large-scale studies showing the MMR vaccine's safety. It uses clear, neutral language, avoiding emotional or persuasive language, which helps position the information as factual and reliable. The structure of the arguments follows a logical sequence: outlining the issue, presenting research-based findings, and linking to credible sources. By doing this, the text encourages readers to adopt a scientific perspective, relying on data, research and expert agreement to support its claims.


1. How did the non-scientific text attempt to develop scientific arguments and convince readers to accept its authority?
	The non-scientific text from Natural News attempts to develop scientific arguments by mimicking the style and language of credible scientific sources. It uses pseudo-technical terms like ‘vaccine injury’ and refers to scientific-sounding studies, such as the discredited research by Andrew Wakefield, to give the appearance of authority. The text also refers to authority figures, even though those figures have been widely discredited, to give a false sense of authority. Emotional language, fear-based claims, and anecdotes are used throughout the article to convince the reader to accept its authority without providing credible scientific evidence.


1. What does the scientific text not do that the non-scientific text does?
	The scientific text from the CDC does not try to emotionally manipulate, exaggerate, or provoke fear, which are strategies that the non-scientific text from Natural News employed. The CDC avoids exaggerated claims and does not misinterpret or cherry-pick evidence to suit a specific agenda. Instead, it gives a balanced view based on agreement from the scientific community. In contrast, the non-scientific text misleads the reader using emotional language, discredited sources, and exaggerated claims, which the CDC text avoids altogether.




[bookmark: _Student_resource_–_4][bookmark: _Ref182927770]Student resource – identifying scientific texts
Read The MMR vaccine, autism connection and Measles, Mumps, Rubella (MMR) Vaccine Safety texts. Highlight and annotate components of the texts that relate to the table below. Complete the table to determine if the texts are scientific or not.
Table 1 – Are the texts scientific?
	Texts with scientific authority:
	Questions
	Text 1
Name:
	Text 2
Name:

	have expert authors
	Who is (are) the author(s)?
What expertise do they have in the topic they are discussing?
	
	

	are peer-reviewed
	Has this source been checked by other experts on the topic?
Where is the evidence for that?
	
	

	are evidence-based
	What evidence do they use to support the information presented?
Is the evidence of quality relevant?
	
	

	have citations and references to other credible sources
	Does the text refer to other sources?
What type of sources are they referring to?
Are these sources credible?
	
	

	are objective and unbiased
	What type of language or tone is being used? (For example, is there a lot of jargon to mimic a scientific text? Does it use emotional and persuasive language or appropriate scientific language?)
Is there evidence of exaggerating or misinterpreting information to bias the audience?
	
	


Discussion questions
1. Identify which text was the scientific text. Provide reasons to support how the text positioned readers to accept the authority of the text.
	


1. How did the scientific text develop arguments and encourage readers to adopt a scientific perspective?
	


1. How did the non-scientific text attempt to develop scientific arguments and convince readers to accept its authority?
	


1. What does the scientific text not do that the non-scientific text does?
	




[bookmark: _Toc194326329]2.4 Endemics, epidemics, and pandemics
Table 13 – learning intentions and success criteria for 2.4 Epidemics, endemics and pandemics
	Learning intentions
	Success criteria

	We are learning:
to distinguish between epidemics, endemics and pandemics
	I can:
define epidemic, endemic and pandemic
outline the similarities and differences between epidemics, endemics and pandemics using examples
describe factors that can influence the incidence of epidemics, endemics and pandemics

	to use scientific evidence in the form of data and information to draw evidence-based conclusions.
	draw an appropriate conclusion about novel emerging respiratory disease (NERD)’s status as a pandemic using scientific evidence.


[bookmark: _Toc194326330]Investigating a fictional disease as a potential pandemic
Teacher information
Engage with the Module 1: What exactly is a pandemic? lesson plan. There is information to support the teacher in delivering components of this activity. There are also suggested answers to student activities. Print out the following for each group of students:
What is NERD? – pages 12–13 of the lesson plan
Level of Disease Event Cards – pages 14–17 (print one-sided)
Level of Disease Classification – pages 18–19 (one per student)
NERD Newsfeed Posts – pages 23-25 (print one-sided)
NERD Pandemic Label Cards – page 28 (one for the whole class. These will need to be cut out and one given to each group)
Note: the whole resource from the CDC has not been used for this activity, although this is an option for teachers to use in their classrooms. The instructions provided are based on the instructions provided in the CDC lesson outline; however, they have sometimes been modified to suit the purpose of this activity in alignment with the Science 7–10 Syllabus (2023) outcomes. Some examples have also been modified to an Australian context.
1. Divide students into 6–8 groups of similar size (maximum of 4 students per group).
1. Give each group the ‘What is NERD?’ factsheet and ask them to highlight key information about the disease, symptoms, susceptible population, control measures, how it spreads and advice for close contacts. Discuss as a class.
1. Hand out the ‘Level of Disease Event Cards’ and instruct students to cut them out. Hand out the ‘Level of Disease Classification’ table to each group. Classify the first disease as a class, including the justification.
1. Instruct students to independently complete the remainder of the disease classifications. Discuss using the answer key to clarify student thinking as a class. Ensure students understand the distinction between epidemic, endemic and pandemic.
1. Hand out the ‘NERD Newsfeed Posts’ to each group to cut it out. Instruct students to engage with each newsfeed post highlighting key information such as the number of cases, location and any other details that may support declaring whether NERD is a pandemic.
1. Instruct students to create the ‘NERD timeline’ on the handout given and discuss with their group whether it should be classified as a pandemic. Students use scientific evidence to support their justification.
1. Hand out one ‘NERD Pandemic Label Card’ per group. Instruct students to summarise their findings about their declaration and justification of NERD as a pandemic. Ask groups to share their findings.
1. Facilitate class discussion about areas of similarity and areas of difference in student justifications. As a class, co-construct a justification using Claim-Evidence-Reasoning with each group's data and scientific evidence. The DIS PPT contains 2 slides to facilitate this: ‘Claim-Evidence-Reasoning (C-E-R)’ and ‘2.4 From C-E-R scaffold to a justification’.
[bookmark: _Toc194326331]Comparing endemics, epidemics and pandemics
Teacher information
This activity builds students’ collaborative understanding of an endemic, epidemic, and pandemic.
1. Remind students that we describe disease outbreaks by the number of cases and the geographical area affected, using the terms endemic, epidemic and pandemic. These terms do not describe the severity of a disease but rather how confined or widespread the disease is.
1. Display the DIS PPT slide ‘2.4 Comparing endemics, epidemics and pandemics’. Read through the speaker notes for the slide to describe why each example disease was classified as an endemic, epidemic or pandemic.
1. Provide students with the Student resource – comparing epidemics, endemics and pandemics. Describe how a Venn diagram works if students are unfamiliar with it, noting that it is a three-way Venn diagram.
1. To complete the three-way Venn diagram, students extract information from the table on the DIS PPT slide ‘2.4 Comparing endemics, epidemics and pandemics’.
1. Display the DIS PPT slide ‘three-way Venn diagram’ and work through the sample response. Students should check their work and make corrections where required.


[bookmark: _Student_resource_–_5][bookmark: _Ref184649429]Student resource – comparing epidemics, endemics and pandemics
[image: A blank three-way Venn diagram for students to compare epidemics, endemics and pandemics.]

[bookmark: _Toc194326332]2.5 Using vaccines to prevent diseases
Table 14 – learning intentions and success criteria for 2.5 Using vaccines to prevent diseases
	Learning intentions
	Success criteria

	We are learning:
to describe how vaccines can reduce the incidence and severity of diseases so that we can make informed decisions about health
	I can:
outline the use of vaccinations in limiting the incidence and severity of diseases
draw conclusions about the effectiveness of vaccinations in the National Immunisation Program Schedule

	how to analyse data from a graph.
	make predictions in a graph by interpolating and extrapolating data
describe trends, patterns and relationships in graphs, using data as evidence.


[bookmark: _Toc194326333]Vaccine effectiveness
Teacher information
1. Provide students with the Student resource – investigating vaccine effectiveness. Students engage with the text and highlight key points related to the questions on the DIS PPT slide ‘2.5 Investigating vaccine effectiveness’.
Differentiation: use a barrier game for students to create the same text on both sides of the barrier. Have students work in pairs. There should be a barrier between them, such as a piece of cardboard, so they cannot see each other’s text. Give each student a section of the same text with information missing. Student A has information that Student B needs and vice versa. Students A and B sit with a barrier between them and take turns asking questions and communicating information to each other so that both people end up with identical texts.
Barrier games help students develop listening, oral, and social language skills, clear communication and an understanding of KLA-specific concepts.
1. Students answer the discussion questions on the DIS PPT slide ‘2.5 Investigating vaccine effectiveness’ in their book by summarising the extracted key points and writing a response. Some of the questions require students to think beyond the text.
Note: the question about vaccine effectiveness challenges the idea that vaccines are only effective if a person does not get sick from the disease. This is not true. Vaccine effectiveness is the percentage of disease cases reduced in a vaccinated group compared to an unvaccinated group. To determine how effective a vaccine is, look at data to compare the vaccinated and unvaccinated populations.
1. Discuss the responses to the questions as a class.
1. Give students a copy of the Australian Government’s National Immunisation Program Schedule and give them time to engage with the text. Display the DIS PPT slide ‘2.5 National Immunisation Program Schedule’. Use the speaker notes to outline to students how the NIP was developed. Students extract information from the text to answer the questions on the slide. Sample answers to the questions are provided in the speaker notes.
1. Discuss the importance of following the Australian Government’s National Immunisation Program Schedule. The DIS PPT slide ‘2.5 National Immunisation Program Schedule’ provides speaker notes to support this. The next activity (Measles case study) further explores the importance of vaccination using a simulation.


[bookmark: _Student_resource_–_6][bookmark: _Ref182931626]Student resource – investigating vaccine effectiveness
	Vaccination programs
In 1959, the World Health Organisation (WHO) set a goal to eradicate smallpox worldwide, even though no human disease had ever been eradicated. Technological advances related to the vaccine made it more effective and easier to administer. Initially, the approach was mass vaccination, which shifted to a targeted approach, where infected people were isolated, and anyone in contact with them was vaccinated. This approach was effective, with the last known case of smallpox identified in 1977, and the WHO declared that smallpox was eradicated in 1980, with no known natural cases of smallpox happening since.
Vaccines are estimated to prevent 4–5 million deaths per year globally, with an additional 1.5 million deaths estimated to be prevented if global vaccination coverage improved further. Immunisation programs help reduce the incidence and severity of preventable diseases. For example, Australia's National Immunisation Program Schedule covers diseases such as tetanus, pertussis, rotavirus, meningococcal and influenza.
What makes a vaccine effective?
Vaccines are designed to train your immune system to recognise and fight specific pathogens (harmful bacteria or viruses). They contain either a weakened or inactive form of the pathogen or a part of it (like a protein). When your body encounters this harmless version, it mounts an immune response and ‘learns’ how to fight the real pathogen in the future. This means your immune system can respond faster and more effectively if exposed to the disease.
When scientists talk about a vaccine being ‘effective,’ they are referring to its ability to:
Prevent illness – how well the vaccine stops people from getting the disease.
Reduce severity – For those who do get sick, to what extent does the vaccine reduce the seriousness of their symptoms?
Limit spread – how well the vaccine reduces the transmission of the disease to others.
Misconceptions about vaccine effectiveness
Misconception 1: Vaccines should prevent all cases of disease
While some vaccines (like the measles vaccine) are highly effective at preventing nearly all cases, others (like flu vaccines) aim to reduce the number and severity of symptoms. This does not mean they are ineffective – they work differently based on the nature of the disease and how the vaccine was designed.
Misconception 2: If people still get sick, the vaccine does not work
Even when people get sick, vaccinated individuals are much less likely to experience severe complications or require hospitalisation. For example, studies show that COVID-19 vaccines significantly reduce hospitalisation and death rates, even when infections still occur.
Misconception 3: Vaccines are unnecessary if the disease is no longer common
Diseases like polio and smallpox have been almost eliminated in many parts of the world thanks to vaccines. However, stopping vaccinations could allow these diseases to reappear. Herd immunity (when enough people are vaccinated to protect the whole community) is crucial for controlling diseases.
Misconception 4: Vaccines work immediately after you get them
Vaccines do not provide instant protection. Your immune system takes a few weeks to build up its defences. Some vaccines also require multiple doses or boosters to achieve full effectiveness.
Measuring vaccine effectiveness
Scientists measure vaccine effectiveness in real-world populations. They compare rates of disease in vaccinated and unvaccinated groups. For example, a vaccine with 95% effectiveness means that vaccinated individuals are 95% less likely to get the disease than those who are unvaccinated.
It is important to remember that no vaccine is 100% effective. Still, high vaccination levels in a population dramatically reduce the spread of diseases, saving lives and protecting vulnerable individuals who cannot be vaccinated due to medical conditions.
By understanding how vaccines work and what effectiveness means, we can appreciate their role in protecting individual and public health. Next time you hear a vaccine claim, think critically and rely on trusted scientific evidence!




[bookmark: _Toc194326334]Measles case study
Teacher information
In this activity, we use a disease simulation to show students how Measles (called Neasles in the simulation) can spread through a population and how vaccination can reduce disease incidence. Relate this to the importance of the National Immunisation Program (NIP) schedule.
Neasles disease model instructions
Define incidence as the number of newly diagnosed cases of a disease.
Demonstrate the spread of ‘Neasles’ (modelling measles) in an unvaccinated population with a disease model simulation by projecting it on the board. Compare this with the spread in a vaccinated population.
Click the link for the disease model simulation.
1. Change the lesson field at the top of the screen to Vaccination.
1. Change the simulation parameters to:
Disease: Neasles (click details; contagious should be 8 days, transmission rate at 90% and death rate at 1% for Australia. If they are not automatically set at this, adjust the slider)
Population density: adjust this to the school’s location. For example, Sydney would be high-density.
Population mixing: Medium
Vaccinated: None.
1. Press step to run through the simulation, one step at a time (this allows students to see the changes in the population related to disease spread)
1. Discuss what is seen in the graph, ensuring deaths and people who are immune, at risk or contagious, are included in the discussion.
1. Screenshot the graph and add it to the slide deck.
1. Reset the simulation.
1. Change the simulation parameters to:
Disease: Neasles (click details; contagious should be 8 days, transmission rate at 90% and death rate at 1%. If they are not automatically set at this, adjust the slider)
Population density: adjust this to the school’s location. For example, Sydney would be high-density.
Population mixing: Medium
Vaccinated: 90% (national rate for measles sits slightly above 90% for Australia)
1. Press step to run through the simulation, one step at a time (this allows students to see the changes in the population related to disease spread).
1. Discuss what is seen in the graph, ensuring deaths, immune, at risk and contagious people are included in the discussion.
1. Screenshot the graph and add it beside the graph of the non-vaccinated population.
1. Compare the deaths, immune, at risk and contagious between the vaccinated and unvaccinated population.
1. Discuss as a class an evidence-based conclusion that can be drawn about the effectiveness of the vaccination in reducing the occurrence of the disease.
1. Link this into the next activity, where students will explore measles, a disease covered by the Australian National Immunisation Program.
Relating the model to measles
1. Tell students that measles is one of the diseases on the National Immunisation Program (NIP) Schedule. The National Immunisation Program Schedule is a series of immunisations given at specific times throughout a person’s life, from birth to adulthood.
1. Explain why measles is on the National Immunisation Program (NIP) using images and speaker notes in the DIS PPT slide ‘2.5 Measles case study’ to show students what it looks like when someone has measles.
Differentiation: use a Dictogloss to deliver the Measles information in the speaker notes of the DIS PPT slide ‘2.5 Measles case study’, with the goal of students recreating the text. First, read the text while students actively listen. Instruct students to take notes and rewrite what is being dictated while reading the second time. Read it a third time while students try to reconstruct the text in pairs. Dictogloss is a useful strategy for EAL/D students as it improves listening skills and vocabulary.
1. Tell students that measles was not a nationally notifiable disease in Australia until 1991, meaning that the incidence data may be limited to these years. Show them the case study data in the DIS PPT slide ‘2.5 Measles case study’. Ask students what they observe in the graph.
1. Explicitly teach what a trend and pattern is using the table in the Student resource – trends, patterns and relationships. Tell students that the ‘how to write’ column is to support them in writing a trend, pattern, or relationship and it is not for them to fill in the blanks. Tell students that no trend/pattern/relationship is still an important finding.
1. Provide students with the Student resource – trends, patterns and relationships in measles data. Inform students that it is a line graph because the x-axis shows time (continuous), and the y-axis shows a continuous variable.
1. Students apply their understanding of interpreting patterns in data to answer the questions in the Student resource – trends, patterns and relationships in measles data. The DIS PPT slide ‘2.5 Measles case study data’ animation shows the trend from 1995 as an exponential decrease in cases.
1. Use the additional speaking notes in the DIS PPT slide ‘2.5 Measles case study data’ to demonstrate why additional research can deepen our understanding of data (particularly data related to populations).
1. Model and discuss how to analyse the data and write responses to the questions in the Student resource – trends, patterns and relationships in measles data. Students will need to know what interpolating and extrapolating mean. Outline the terms ‘interpolate’ and ‘extrapolate’ on the DIS PPT slide ‘2.5 Interpolate and extrapolate’.
Measles worldwide vaccination rates
1. Read through the information on relationships in data in the student resource with students. Emphasise the importance of understanding this terminology when interpreting information.
1. Students apply the learning to interpreting data on measles vaccine coverage and worldwide measles cases.
1. For question 7, teach students how to evaluate a conclusion by:
making a judgement about whether the conclusion is accurate or not based on the data presented
supporting the judgement using data from the graph.
Differentiation: provide the scaffold for students who are still not confident writing conclusions using C-E-R.
Sample responses: Student resource – trends, patterns and relationships in measles data
1. What do you see happening in the graph for the following age groups?
1. 0–4-year-olds
	For children 0–4 years old, notifications increased rapidly between 1991 and 1993. Although the number of notifications per million population continued to increase to approximately 900, the rate of notifications decreased between 1993 and 1995. After 1995, there appeared to be an exponential decrease in the number of cases per million people, except for the spike in notifications in 1997. From 2000, the number of notifications remained low. 


5 years and over
	Children 5 years and over had fewer notifications than the 0–4 years old bracket. The shape of the graph is similar, with an increase in notification per million between 1992 and 1993 and a decrease after 1994.


1. Interpolate the notifications per million in the population for measles in late 1992, when the second dose of MMR vaccine was introduced.
	In late 1992, when the second MMP dose was introduced, the number of notifications per million in the population was approximately 800.


1. Describe the trend in the graph once the second dose of MMR vaccine was introduced. Ensure you use data to support this.
	Notifications per million for 0–4-year-olds continued to rise slowly for one year before a significant drop in numbers. Except for a spike in 1997, the graph shows an exponential decrease in the notifications per million population after 1995. In 1995, there were approximately 900 notifications per million for 0–4-year-olds, and by 2002, there were approximately less than 20 notifications per million. 
For 5 years and over, the number of notifications per million remained at approximately 200 for the year after introducing the second MMR dose, before a significant decline in 1995 to less than 50 notifications per million population. The number of notifications remained below approximately 20 per million from 1996 to 2017.


1. Do you observe a pattern in this graph? Provide reasons to support your response.
	In the year after the introduction of the second dose of the MMR vaccine, the notifications per million population did not decrease (0–4-year-olds rose by 100 notifications per million to 900 per million in 1994, and 5 years and over remained constant at 200 notifications per million). This is likely due to a lag in the uptake of the second dose of the MMR vaccine. 
Since 1994, there has been a significant drop in cases of measles in all ages, indicating that the second dose of MMR has had an influence on reducing the cases of measles.
In 1997, there appeared to be a spike in cases, mainly among those aged 0–4. This may be because they missed their vaccinations and, as a result, were more susceptible to measles.


1. The graph shows that measles is more prevalent in children aged 0–4 than those aged 5 and over, particularly in the 1990s. Using information from the National Immunisation Program and research, explain why this might be.
	According to the National Immunisation Program Schedule, the first time a child is vaccinated for measles is at 12 months old. The second dose is given at 18 months old. This means children under 12 months old are particularly vulnerable to measles as they have no immunity to it (except for immunity passed on from the mother if she was vaccinated or exposed to it in the past). Children aged between 12 and 18 months are also more vulnerable than those who have received the two doses of the MMR vaccine. This vulnerability to the disease and lack of immunity is likely the cause of the higher number of cases in children aged 0–4.


1. Describe the relationship between the percentage vaccine coverage (Figure 2) and the new measles cases per 100,000 people.
	As the measles vaccine coverage increases, the number of measles cases per 100,000 people declines. For example, in 2000, when the second-dose coverage was about 15%, the number of measles cases was high (over 800 per 100,000). By 2019, with more than 70% vaccination coverage, the cases dropped to less than 100 per 100,000. The graph shows a negative relationship – higher vaccination coverage leads to fewer cases of measles.


Note: a negative relationship in a graph does not necessarily indicate a negative outcome. The term ‘negative’ in this context refers to the direction of the relationship, not the desirability or quality of the outcome. Sometimes, a negative relationship is described as an inverse relationship. This question is a good opportunity to help students understand this concept.
1. With reference to the graph, evaluate the following conclusion, ‘Most cases of measles occur in the vaccinated population’.
	The graph shows that most measles cases occurred in the non-vaccinated group (teal bars). Across all years (2017–2021), non-vaccinated individuals made up over 90% of measles cases. Only a small percentage of cases occurred in individuals who received 1 or 2 doses of the measles vaccine. The data in the graph refutes the conclusion that ‘most cases of measles occur in the vaccinated population’. The non-vaccinated group accounts for most cases, demonstrating vaccination's critical role in preventing measles.




[bookmark: _Student_resource_–_7][bookmark: _Ref185252086]Student resource – trends, patterns and relationships
Use this resource to help you describe trends, patterns and relationships in data presented in graphs. Keep it because you will also find it useful in other focus areas.
Table 1 – trends, patterns and relationships in the data summary
	Trend, pattern or relationship
	Definition
	Descriptive language

	Trend
	The general direction of the graph (Typically only derived from line graphs or scatterplots with a line of best fit).
	Linear increase or decrease
Exponential increase or decrease
Stable/Constant
Variable

	Pattern
	When data repeats predictably.
	X increases during _______ then decreases during ________.
No pattern

	Relationship
	The connection between the independent and dependent variables. It may indicate correlation, but it is not necessarily causation.
	Positive relationship: As x increases, y also increases.
Negative relationship: As x increases, y decreases or vice versa.
No relationship


Note: data is considered inconsistent when it does not align with a pattern or trend.


Visual representations of trends
Table 2 – types of trends and how to describe them
	Graph
	Trend
	How to write it

	[image: A graph with a positive slope as a straight line showing a linear increase.]
‘Linear increase’ by Benbenthehenis licensed under C.C BY 3.0.
	Linear increase
	The graph shows a linear increase in ______________________. For example, at ___________, the value was ________ and at ________, the value was ________________.

	[image: A graph with a negative slope as a straight line showing a linear decrease.]
‘Linear decrease’ by AnonMoos is in the Public Domain.
	Linear decrease
	The graph shows a linear decrease in ______________________. For example, at ___________, the value was ________ and at ________, the value was ________________.

	[image: A graph with a positive slope as a curved line showing an exponential increase.]
‘Exponential increase’ by Rumping is licensed under CC BY-SA 4.0.
	Exponential increase
	The graph shows an exponential increase in _____________________. For example, at ___________, the value was ________ and at ________, the value was ________________.

	[image: A graph with a  negative slope as a curved line showing an exponential decrease.]
‘Exponential decrease’ is licensed under CC BY-SA 3.0.
	Exponential decrease
	The graph shows an exponential decrease in ______________________. For example, at ___________, the value was ________ and at ________, the value was ________________.

	[image: A graph showing data that is going up and down no pattern showing a variable trend.]
‘Variable trend’ is licensed under CC BY 3.0.
	Variable
	The graph shows a variable trend in ______________________. For example, at ___________, the value was ________ and at ________, the value was ________________.

	[image: A graph showing a horizontal straight line that is parallel to the x-axis, showing a stable trend.]
‘Stable trend’ by Kcarr51 is licensed under CC0 1.0.
	Stable
	The graph shows a stable trend in ______________________. For example, at ___________, the value was ________ and at ________, the value was ________________.




[bookmark: _Student_resource_–_8][bookmark: _Ref182950189]Student resource – trends, patterns and relationships in measles data
Measles vaccination in Australia
Interpret the graph in Figure 1 and answer the questions.
Figure 1 – the rate of measles in the Australian population since 1991
[image: A graph showing the notifications per million of measles cases in children 0–4 years old and the population 5 years and over from the years 1991–2017.]
Source: Australian Institute of Health and Welfare licensed under CC BY 4.0.
1. [bookmark: _Hlk184995044]What do you see happening in the graph for:
1. 0–4-year-olds
	


5 years and over
	


1. Interpolate the notifications per million in the population for measles in late 1992, when the second dose of MMR vaccine was introduced.
	


1. Describe the trend in the graph once the second dose of MMR vaccine was introduced. Ensure you use data to support this.
	


1. Do you observe a pattern in this graph? Provide reasons to support your response.
	


1. The graph shows that measles is more prevalent in children aged 0–4 than those aged 5 and over, particularly in the 1990s. Using information from the National Immunisation Program and research, explain why this might be.
	




Measles worldwide vaccination rates
Please read the information on relationships in the data below and apply it to interpret the data on measles vaccine coverage and worldwide measles cases.

What is a relationship?
The first step in investigating the relationship between 2 variables is to display the data graphically on a scatterplot (with a line of best fit) or a line graph.
A relationship is the connection between the independent and dependent variables. Two or more variables are deemed to be related if the value of one changes in response to another. For example, as one variable increases, so does the other. One of the figures below shows no relationship between the variables, which is equally important in determining whether it is a positive or negative relationship.
An inverse relationship (negative relationship) shows that as one variable increases, the other variable decreases.
A correlational relationship measures the strength of the interdependence of 2 variables. The ‘Types of correlation’ image below shows these relationships.
A weak positive correlation indicates that, although both variables tend to go up in response to one another, the relationship is not very strong. 
On the other hand, a strong negative correlation indicates a strong connection between the 2 variables, but that one goes up whenever the other goes down.
It is also important to understand that correlation does not equal causation. Just because 2 variables have a relationship does not mean that changes in one variable cause changes in the other.
[image: A diagram of 6 different types of correlation in graphs.]
This work has been generated using Biorender.com. Any copyright subsisting in this work is owned by © State of New South Wales (Department of Education) 2024. 

[bookmark: _Ref189581101]Figure 2 – measles vaccine coverage vs measles cases worldwide
[image: A graph titled: 'Measles vaccine coverage vs measles cases worldwide'.
The x-axis is titled 'Measles-containing vaccine second-dose (MCV2) immunization coverage by the nationally recommended age', and it ranges from 10% to 75%.
The y-axis is titled 'New cases of measles per 100,000 people, and it ranges from 0 to 1000. The graph shows a gradual and consistent downwards trend starting in the year 2000 and ending in 2021.
]
Source: Our World in Data is licensed under CC BY 4.0.
1. [bookmark: _Hlk185176595]Describe the relationship between the percentage vaccine coverage (Figure 2) and the new measles cases per 100,000 people.
	


Figure 3 – the proportion of measles cases in vaccinated and unvaccinated populations in Milan
[image: A stacked bar chart titled 'Measles cases according to vaccination status'. The x-axis displays 5 vertical bars:
Total, 2017, 2018, 2019 and 2020-2021.
The y-axis has percentages listed from 0 to 90%.

The graphs are stacked by non-vaccinated, vaccinated (1 dose), and vaccinated (2 doses). 

The graph shows a correlation between non-vaccinated and number of measles cases.]
Source: MDPI licensed under CC BY 4.0.
1. With reference to the graph, evaluate the following conclusion, ‘Most cases of measles occur in the vaccinated population’.
	




[bookmark: _Toc194326335]Analysing vaccination data (secondary-source investigation)
Teacher information
This activity may either be jointly constructed with students, or students can complete it independently depending on their understanding of analysing data from graphs.
Provide students with graphs in the Student resource – analysing vaccination data and instruct students to answer the questions to determine trends, patterns, and relationships and draw conclusions (using C-E-R). The world maps provided in the student resource do not label the countries. It would be helpful to project a world map on the board for students to refer to when interpreting the data in the student resource. Discuss the responses as a class.
Sample student responses – analysing vaccination data
1. Identify the regions with less than 80% of the population vaccinated against rubella in Figure 1.
	The countries coloured white on the map have less than or equal to 80% of their population receiving a dose of the rubella vaccine. African regions include Mali, Niger, Chad, Nigeria, Angola, Namibia and South Africa. Asian regions include India, Pakistan and Afghanistan.


1. Congenital rubella syndrome is an illness that babies are born with because their mother had a rubella infection during pregnancy. This can cause issues with the baby’s sight, hearing, heart, brain and development. The best way to prevent babies from being born with congenital rubella disease is to ensure the mother is vaccinated against rubella before becoming pregnant. Identify regions with more than 100 cases of congenital rubella disease in Figure 1.
	Most African countries, South Asia and Southeast Asia, have more than 100 cases of congenital rubella disease. 


1. India has over 10,000 cases of congenital rubella disease, with less than 80% of the population having one dose of the vaccine. In contrast, Australia has less than 10 cases of congenital rubella disease, rubella is on the National Immunisation Program, and the proportion of children vaccinated at 12 months is around 91.6%. With reference to the maps, evaluate the following conclusion: ‘Countries that have less than 80% vaccination coverage (at least one dose of the rubella vaccine) have higher numbers of congenital rubella disease.’
	The vaccine coverage map has data from 2009, and the number of congenital rubella syndrome cases map includes data from 1996–2010. The data can be compared because the dates correspond. However, having data on vaccine coverage for 1996–2008 and 2010 would be beneficial.
The conclusion is consistent with the data presented in the maps. There appears to be a correlation between the countries with low vaccination rates (<80% having received one dose of the vaccine) and higher numbers of cases of congenital rubella syndrome. India, for example, has low vaccination rates and more than 10,000 cases of congenital rubella syndrome over 4 years between 1996–2010. 


1. Draw an evidence-based conclusion using C-E-R about the impact of vaccination on deaths caused by vaccine-preventable diseases.
	The introduction of vaccines has significantly reduced deaths caused by vaccine-preventable diseases in Australia. Diphtheria deaths exceeded 4000 between 1926–1935 but dropped to less than 100 in the 2 decades after the vaccine's introduction.





[bookmark: _Student_resource_–_9][bookmark: _Ref182984832]Student resource – analysing vaccination data
[bookmark: _Ref189581245]Figure 1 – vaccination coverage for rubella worldwide in 2009
[image: World map showing vaccination coverage for rubella. There are 3 shaded categories:
1. Rubella vaccine in childhood immunization schedule (130 member states).
2. MCV1 >80% for 2009 and no rubella vaccine in schedule (22 member states).
3. MCV1<80% for 2009 and no rubella vaccine in schedule (41 member states).]
Source: CDC licensed under CC BY 4.0.
[bookmark: _Ref189581254]Figure 2 – the number of cases of congenital rubella syndrome from 1996–2010
[image: World map showing the number of cases of congenital rubella syndrome in different countries. The shaded categories are as follows:
<10.
10 - <100.
100 - <1000.
1000 - <10,000.
No data.]
Source: PLOS ONE licensed under CC BY 4.0.

1. Identify the regions with less than 80% of the population vaccinated against rubella in Figure 1.
	


1. Congenital rubella syndrome is an illness that babies are born with because their mother had a rubella infection during pregnancy. This can cause issues with the baby’s sight, hearing, heart, brain and development. The best way to prevent babies from being born with congenital rubella disease is to ensure the mother is vaccinated against rubella before becoming pregnant. In Figure 2, identify regions with more than 100 cases of congenital rubella disease in Figure 2.
	


1. India has over 10,000 cases of congenital rubella disease, with less than 80% of the population having one dose of the vaccine. In contrast, Australia has less than 10 cases of congenital rubella disease, rubella is on the National Immunisation Program, and the proportion of children vaccinated at 12 months is around 91.6%. With reference to the maps, evaluate the following conclusion: ‘Countries that have less than 80% vaccination coverage (at least one dose of the rubella vaccine) have higher numbers of congenital rubella disease.’
	



Figure 3 – number of deaths in Australia from vaccine-preventable diseases
[image: A clustered column chart showing the decrease in a range of vaccine preventable diseases since the vaccine was first introduced.
The chart is titled 'Number of deaths in Australia from diseases now vaccinated against, by decade (1926-2015). The x-axis contains 5 diseases, Diptheria, Whooping cough, Tetanus, Poliomyelitis and Measles.
The y-axis ranges from 0 to 4000. 
Each disease shows a strong downward trend.]
1. Draw an evidence-based conclusion using C-E-R about the impact of vaccination on deaths caused by vaccine-preventable diseases.
	



[bookmark: _Toc194326336]2.6 Reducing the incidence and spread of infectious diseases
Table 15 – learning intention and success criteria for 2.6 Reducing the incidence and spread of infectious diseases
	Learning intention
	Success criteria

	We are learning:
to assess strategies used to reduce the spread and number of cases of infectious diseases so that we can maintain a healthy population.
	I can:
describe a range of strategies used to reduce the incidence and spread of infectious diseases
make a judgement about the success of strategies in reducing the incidence and spread of a selected infectious disease
relate the success of the strategies to the pathogen and mode of transmission.


[bookmark: _Toc194326337]Strategies to reduce the incidence and spread of infectious diseases (secondary-source investigation)
Teacher information
COVID-19 brainstorm
Brainstorm strategies for reducing the incidence and spread of the disease in Australia and worldwide, using strategies from the COVID-19 pandemic.
1. Explain the link between their brainstorm and the next activity, which concerns reducing the incidence and spread of infectious diseases. Inform students that data is needed to do this, which they have been focusing on in the last few activities.
Strategies to reduce the incidence and spread of infectious diseases research task
Students will need access to laptops to complete this task.
1. Recall with students how to conduct a secondary-source investigation and find valid sources of information. Recall how to extract and summarise key points.
1. Display the DIS PPT slide ‘2.6 Strategies for reducing the incidence and spread of infectious diseases’. Students construct a table to outline each of the strategies on the slide for reducing infectious disease incidence. This slide contains a list of strategies that can be used to reduce the incidence and spread of infectious diseases. Please note that not all strategies need to be unpacked by the students. There is an option to select a list for students to look at depending on the pace and capability of the class. However, all students must use the same strategies for the activity.
1. Allocate students to an infectious disease. See the DIS PPT slide ‘2.6 Reducing the incidence and spread of an infectious disease’ for more information. Students will:
identify the pathogen that causes the infectious disease
outline the mode of transmission for this infectious disease
use each strategy to describe how they would reduce the incidence and spread of infectious disease, describing if and how it would be used for your allocated disease. Students should support their response with reasoning.
1. Students conduct research to extract and summarise information to answer the questions in their book.
1. Facilitate class discussion so that students can share their responses with the class and check their understanding.
Note: the next series of questions asks the class to consider how the pathogen and mode of transmission influence the strategies used to reduce the incidence and spread.
1. Jointly construct responses to the following questions in DIS PPT ‘2.6 Disease strategies discussion questions’:
Do all strategies work for every infectious disease? Why or why not?
How does the pathogen and mode of transmission influence the strategies used to reduce the incidence and spread of the infectious disease? Use examples to support your answer.
1. Use the information from this activity to jointly construct a response to ‘Assess strategies used to reduce the incidence and spread of the infectious disease you studied’. Unpack the verb ‘assess’ and some key terms that could be used in the response using the DIS PPT slide ‘2.6 Assessing strategies to reduce the incidence and spread’. A sample response has been given below.
Note: a strategy such as V-C-F-S may be used to deconstruct the question and create a plan. More information about this is provided in TRB1, ‘1.6 Comparing the endocrine and nervous systems’. To answer the ‘assess’ question, tell students they will need to judge the effectiveness of the strategies in reducing the incidence and spread of their chosen infectious disease. They must then provide reasons, including data, to support their response.
Sample response
Assess strategies used to reduce the incidence and spread of the infectious disease you studied.
	The strategies used to reduce the incidence and spread of chickenpox vary in effectiveness, depending on how well they address the disease's transmission methods and how they are implemented. Chickenpox, caused by the varicella-zoster virus, spreads through respiratory droplets and direct contact with an infected individual, making prevention-focused strategies particularly important.
Vaccination is one of the most effective strategies, dramatically reducing chickenpox cases worldwide. Vaccines provide long-term immunity and contribute to herd immunity, offering protection even to those who cannot be vaccinated due to health conditions. Hygiene practices, such as regular handwashing and cleaning surfaces, also help minimise the spread by reducing the transmission of the virus via contaminated surfaces. These measures are accessible, low-cost, and easy to implement in most settings. Additionally, social distancing can effectively limit transmission during outbreaks, especially in unvaccinated populations. Finally, medication, such as antivirals, can reduce symptoms and prevent complications in severe cases, improving patient outcomes.
Despite these strengths, there are limitations. For example, vaccination is less effective in regions with poor healthcare access, and some individuals may refuse vaccines due to cultural or personal beliefs, undermining herd immunity. Hygiene practices require consistent compliance, which can be challenging in schools or communities with limited access to clean water. While social distancing is effective during outbreaks, its economic and social impacts make it unsustainable as a long-term solution. Additionally, some strategies are ineffective for chickenpox. For instance, quarantine is not practical because chickenpox is contagious before symptoms appear, making it difficult to isolate infected individuals in time. Similarly, reducing contact with vectors is irrelevant, as chickenpox is not spread by animals or insects but through respiratory droplets and direct contact.
In conclusion, the most effective strategies for reducing the incidence and spread of chickenpox are vaccination and hygiene practices, as they address the root causes of transmission and can be implemented on a large scale. While other strategies, such as social distancing and medication, are useful in specific contexts, their limitations reduce their overall effectiveness. Ineffective strategies like quarantine and reducing contact with vectors highlight the importance of tailoring disease prevention efforts to the unique characteristics of each disease.


Checkpoint: provide the Student resource – checkpoint stimulus question and instruct students to answer it individually. Students must transfer their knowledge and skills from this learning sequence into this new context. Collect student work and provide feedback. Upon returning their work, discuss the feedback as a class.
Checkpoint sample response
1. What trend do you notice in the number of cases from 2019 to 2023?
	The number of cases of Tinovirus decreases steadily from 2019 to 2023. In 2019, there were 350 cases, which steadily decreased to 200 in 2021, and then to 25 cases in 2023.


119. Which strategy or combination of strategies appears to be the most effective in reducing the incidence and spread of Tinovirus? Justify your response using evidence from the data.
	The combination of strategies in 2022 and 2023 – increased vaccination coverage, quarantine of sick people, and community health checks – appears to be the most effective. In 2022, cases decreased by 50% from 200 to 100 after increasing vaccination coverage and introducing quarantine measures. By 2023, the cases dropped even further by 75% to just 25 with the continuation of vaccination and quarantine and the introduction of community health checks. This shows that increasing the vaccination rate and isolating sick people, along with regular health checks, had the greatest impact on controlling and reducing the spread of Tinovirus.


1. Suggest an additional strategy that could be implemented to reduce the incidence of Tinovirus further. Explain how this measure could complement the existing strategy.
	Another strategy would be using Personal Protective Equipment (PPE), such as masks. Since Tinovirus spreads through respiratory droplets when people sneeze, cough, talk or breathe. Masks help protect both the wearer and others by limiting the transmission of virus droplets. This strategy would complement the existing vaccination and quarantine measures by reducing transmission in public spaces, especially when individuals might not yet know they are contagious.




[bookmark: _Student_resource_–_10][bookmark: _Ref185244532]Student resource – checkpoint stimulus question
The table below shows data on the incidence of a hypothetical infectious disease, ‘Tinovirus,’ in a community over 5 years. Various strategies were implemented at different times to reduce the spread of the disease. Note that Tinovirus is a highly-contagious virus that impacts the respiratory system. Typically, it is spread through close contact between people, including droplets when they sneeze, cough, speak or breathe.
Table 1 – data about a hypothetical disease and the incidence when strategies were implemented
	Year
	Number of cases
	Strategy implemented

	2019
	350
	None

	2020
	300
	Public awareness campaigns about the disease, its causes, and how it is spread.

	2021
	200
	Vaccination program initiated

	2022
	100
	Increased vaccination coverage and quarantine of sick people

	2023
	25
	Continued vaccination, quarantine and community health check


1. What trend do you notice in the number of cases from 2019 to 2023?
	


1. Which strategy or combination of strategies appears to be the most effective in reducing the incidence and spread of Tinovirus? Justify your response using evidence from the data.
	


1. Suggest an additional strategy that could be implemented to reduce the incidence of Tinovirus further. Explain how this measure could complement the existing strategy.
	




[bookmark: _Toc194326338]2.7 Aboriginal and Torres Strait Islander peoples’ use of plants (secondary-source investigation)
Table 16 – learning intention and success criteria 2.7 Aboriginal and Torres Strait Islander Peoples’ use of plants
	Learning intention
	Success criteria

	We are learning:
to describe how plants were used by Aboriginal and Torres Strait Islander Peoples for disease management.
	I can:
identify plants used by First Nations Peoples to prevent or control diseases
describe how the plants are prepared for use as a medicine
describe how plants were used to prevent or control diseases.


[bookmark: _Toc194326339]Using plants to prevent or control diseases
Teacher Information
Aboriginal and Torres Strait Islander Histories and Cultures
Planning and programming 
When planning and programming content relating to Aboriginal and/or Torres Strait Islander histories and cultures, teachers are encouraged to:
· involve local Aboriginal communities and/or appropriate knowledge holders in determining suitable resources or use Aboriginal and/or Torres Strait Islander-authored or endorsed publications
· read the principles and protocols relating to teaching and learning about Aboriginal and/or Torres Strait Islander histories and cultures and the involvement of local Aboriginal communities.
The Australian Institute of Aboriginal and Torres Strait Islander Studies (AIATSIS) Guide to evaluating and selecting education resources has been developed to assist teachers in selecting appropriate resources for teaching about Aboriginal and Torres Strait Islander histories, cultures, and languages respectfully and effectively.
Display the DIS PPT slide ‘2.7 Using plants to prevent or control diseases’ and tell the students that they will need to extract and summarise information from the video to answer the questions on the slide. Students watch Learn about how Aboriginal People use Native Plants (10:02) and answer the questions below in their book:
1. Identify 2 plants that First Nations Peoples used to prevent or control diseases.
1. How did First Nations Peoples use plants to prevent or control diseases?
1. What else did First Nations Peoples use plants for?
Discuss the responses to the questions above as a class.
Sample response
1. Identify 2 plants that First Nations Peoples used to prevent or control diseases.
	Pig face, Golden wattle (Acacia longifolia)


1. How did First Nations Peoples use plants to prevent or control diseases?
	Pig face was used as a sunscreen for people with lighter skin to stop them from getting sunburnt.
Golden wattle can be used to make soap. It helps treat eczema, psoriasis and acne. 


1. What else did First Nations Peoples use plants for?
	Food, fibres for weaving baskets.


Instruct students to conduct further research on the 2 plants they identified related to the following (suggestions are also provided in Table 16):
How First Nations Peoples prepared each of the plants.
How each of the plants was used to prevent or control disease.
Discuss student responses to their research as a class.
[bookmark: _Ref189498259][bookmark: _Ref185251845]Table 17 – resources to support research
	Resources
	Source

	Online resources
	Warraburra Nura
Koori curriculum – Native Plant Fact Sheet
ABC Listen – The secret history of the native hibiscus
CSIRO –Growing a secret harvest of Indigenous knowledge
The Muru Mittigar Provenance Nursery

	Who to contact
	Seek permission and consult with the Aboriginal Education Officer (AEO) at the school and the Aboriginal Education Consultative Group (AECG) to attain information relevant to the Country the school is on. It is recommended that one person contacts the AEO or AECG representative.


Checkpoint: students write a response to this question in their book. The question is in the DIS PPT slide ‘2.7 Checkpoint question’ and should be projected on the board for students to see.
How do Aboriginal and Torres Strait Islander Peoples use plants to prevent or control disease? Describe one specific example and explain how it works.
Sample response:
Aboriginal and Torres Strait Islander Peoples have a long history of using plants to prevent and control disease. They use their deep knowledge of medicinal properties passed down over generations. They have traditionally relied on native plants like the tea tree, known for its antiseptic properties, to treat wounds and infections, while eucalyptus relieved respiratory problems. These practices, grounded in their connection to the land, highlight how they used natural remedies for health and healing long before modern medicine.
One example is the use of tea tree (Melaleuca alternifolia) leaves. The oil extracted from tea tree leaves has strong antiseptic properties, which can help treat skin infections and prevent wounds from becoming infected. Traditionally, the leaves were crushed and applied directly to wounds or used in a poultice (soft material) to promote healing.


[bookmark: _Toc194326340]2.8 Assessment task – investigating the use of antiseptics in preventing disease
[bookmark: _Toc194326341]Antimicrobial susceptibility test
Students will each need a laptop for this activity.
1. Access the antimicrobial susceptibility test simulation. The main menu should appear, and the lesson description should be pre-read.
1. Project the simulation on the board. Before the lesson, ask students to draw the table shown in the DIS PPT slide ‘2.8 Antibiotic susceptibility test’ in their books to record antibiotics and the zone of inhibition. Tell students they don’t need the numbers on the right-hand side of the table in the simulation related to when the bacteria are deemed resistant, intermediate or susceptible (however, depending on class capability, this may be done).
1. Explain to students that a specific bacteria would have been grown on the agar plate and compare the antibiotics that prevent the growth of that bacteria.
1. Drag the ruler to the disc labelled AMC. Line up the ruler across the disc's centre and measure the inhibition zone. Convert this to millimetres and record it in the table.
1. Repeat step 4 until all antibiotics have been measured and recorded in the table.
Note: for antibiotics where the zone of inhibition has overlapped with another, line up the ‘0’ mark on the ruler with the middle of the disc and measure the radius from the centre to the widest point of the clearing. Multiply this by 2, then convert to millimetres to record the zone of inhibition.
There is no zone of inhibition where the disc is just present with no clearing around it. This can be recorded as 0.
1. Ask students to compare the values attained, placing the antibiotics in order from the largest to the smallest zone of inhibition.
1. After this activity, unpack the assessment.
1. 
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