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ACTIVITY: Viruses and immunity – interpreting infographics

Activity idea

In this activity, students observe and interpret infographics created by The Science of Medicines – Whakatere Waka project to aid student understanding of viruses and vaccines. The activity includes probing questions to help students make sense of the ways in which infographics present information.

By the end of this activity, students should be able to:
· develop literacy skills for interpreting the information in an infographic
· discuss the purpose of an infographic
· discuss how an infographic gets the message across
· discuss information they have gathered from an infographic of interest to them.

For teachers

Introduction/background

Science knowledge is often communicated through visual representations – graphs, diagrams and infographics. Each type of visual representation has literacy components that students may need support to understand. The science capability ‘Interpret representations’ encourages students to think about how data is presented, what the representation tells us and how it gets the message across.

Infographics are designed to tell a story and/or guide the reader to a particular conclusion. Infographics contain three components – the visual component, the content component and the knowledge component. The visual component includes things like graphics, colour, font and layout. The content component features information – for example, text, figures, lists and statistics. The knowledge component is the insight that comes from the information. Learn more about infographics in the article Understanding infographics.

An example of how visual and content components are used in an infographic

The infographic D-Bug Fun Facts: Vaccines & Antivirals uses visual and content components to effectively communicate information about its subthemes:
· Vaccines are medicines that prevent infections by training our immune system.
· Antivirals are medicines that prevent and treat infections from viruses.

Visual components include:
· use of bold and coloured font to emphasise key vocabulary and messages
· the pathways of vaccinations – both physical and cellular
· visual representations of specific antibodies that can ‘grab’ onto antigens.

Content components include:
· text that provides succinct background information
· content vocabulary.

These components combine to inform us how vaccines and antivirals keep us safe from viral diseases – the knowledge component.

Interpreting infographics

Use the questions that follow to deepen student understanding of one or more of The Science of Medicines D-Bug Fun Facts infographics. The infographics are found in the student handout  or can be downloaded as PDFs:
· D-Bug Fun Facts: Going Viral!
· D-Bug Fun Facts: Deadly Looks
· D-Bug Fun Facts: Transmission & Infection
· D-Bug Fun Facts: The Immune System
· D-Bug Fun Facts: Vaccines & Antivirals
· D-Bug Fun Facts: Mutations
· D-Bug Fun Facts: Defence Strategies
· D-Bug Fun Facts: Community Immunity!

Questions to deepen student understanding
Use the following questions to support students to develop literacy skills when interpreting infographics.
Generic questions for all infographics
· Who created the infographic?
· Who is the intended audience?
· Infographics have a central theme or message – what is this infographic trying to communicate?
· Are there subthemes within the infographic?
· Does the infographic show relationships or connections between the subthemes? How does it do this? (For example, through arrows, colour or repeated graphics/images.)
· What is the infographic communicating – general information, statistics, comparisons, processes or something else?
· Is there a starting point for reading the infographic?
· Does the infographic have a specific pathway that you need to follow? (For example, top to bottom, left to right as when reading text.)
· Does this affect the message?
· How is colour used to present information?
· How do the graphics present information?
· What makes the message credible?
· What might have been left out?
· What other information might you need to understand the infographic?
· Where can you find the information that might fill in these gaps?

Questions for the infographics from The Science of Medicines D-Bug Fun Facts
· How do the graphics help to place these infographics within an Aotearoa New Zealand context?
· How do the graphics help to illustrate or explain some of the terms/content vocabulary?
· How is font (size, colour, bold text, capital letters, spacing between letters) used to get messages across?
· How is humour used to get messages across? For example, seething in seawater and skulking in soil or the doge and humanoid viruses.
· What knowledge components/insights have you gained from viewing the infographic?
· Would this information have been as understandable without the graphics?
· Are there examples where the graphics provide better or easier-to-understand explanations than the text? 

Extension ideas

These infographics were created as background information for tamariki and rangatahi who participated in The Science of Medicines D-Bug Game Design Challenge. Use the infographics to support ākonga in a similar activity: Game design for viruses and vaccines. 

The activity Using infographics includes a simple framework for creating an infographic. Students can use this framework to create an infographic about an issue of interest to them.
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GOING VIRAL!

MEET THE MICREBBES

Microbes are tiny microscopic life forms too small to be seen with the naked eye.
They have lived on our planet for 3.5 billion years and they are EVERYWHERE!

Adrift in the air, seething in seawater, & skulking in soil they infiltrate our world!

Bacteria, fungi, & viruses are types of microbes. Some are good for us, some are
harmful. Microbes that cause disease are called PATHOGENS.

Around 10 nonillion viruses exist on our planet - that's 1 x 1031, or
10,000,000,000,000,000,000,000,000,000,000!

SIZING IT UP Viruses are 10,000 times smaller than a single strand of hair on our head!
We need specialised microscopes to see their morphology (what they look like).
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VIRUSES are parasitic and need to live inside the cells of humans, animals,
plants, or other microbes, to survive. These infinitesimal invaders must find a
host (e.g. a human), and gain entry into a host's cell. The virus releases its
genetic code into the cell, hijacking the metabolic machinery of the cell to
produce copies of itself. Our cells don't realise these genetic instructions aren't
our own, and begin copying viral genes and crafting viral proteins. Thousands of
virus copies are assembled inside the cell before they burst out to find more
cells to infect! This process is called replication.

When a virus hijacks our cells, it can make us sick by killing cells or disrupting cell
function. Some viral infections cause mild disease, others are deadly serious.
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Basic parts of a virus are a core of genetic code, either DNA (DeoxyriboNucleic Acid) or
RNA (RiboNucleic Acid), surrounded by a protective protein coat called a capsid.
Some viruses also have an outer envelope made from lipids (fats) and proteins.

To enter a cell, proteins on the surface of the virus must match and attach to receptor
proteins on the outside of the cell, just like a key in a lock.

Use these anatomical parts of a virus to create your very own!
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TRANSMISSION & INFECTION

INFECTION occurs when a virus enters our body and begins to mmgut)l&

Viruses can enter our bodies through our mucous membranes (e.g., mouth, nose &
eyes), or through wounds or bites that breach our skin barrier.

They can spread from person to person through several routes or MODES OF TRANSMISSION X
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Surfaces can be contaminated
if they have infectious
droplets land on them. When
someone else touches the
surface, then rubs their face,
the virus can spread to the
new person.

To multiply, a virus needs to break into a host cell and hijack the cell's metabolic
machinery to make copies of itself. The copies then escape the cell and go on to find
more cells to infect. It's not that easy for viruses to enter our cells and, lucky for us,
most viruses we encounter bounce off our cells & leave our bodies as harmless visitors.

BUT, more than 200 viruses can cause disease in humans, and all of them break
into, and take over, our cells.
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To enter a cell, proteins on the surface of the virus match & attach to proteins on the
outside of the cell, just like a key in a lock. The virus then releases its DNA or RNA inside

X the cell. Our cell reads these genetic instructions and begins copying & crafting the virus. X
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is a type of general
protection we are
born with.

X

X This system responds
X quickly (within
minutes to hours),
but is not specific; it
targets anything
identified as foreign.

X

The first line of
defence against
invasion includes

X physical barriers like
our skin, nose hair &
mucous.

If these barriers are
breached, blood cells
called leukocytes are
deployed to destroy &
devour the invaders.

X If this system fails, the

adaptive immune
X system is alerted for
X reinforcements.

X
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THE IMMUNE SYSTEM

DEPLOYING OUR BUILT-IN DEFENCES!

Our immune system defends against infection & disease. When a virus enters our body,
this army of specialised cells can raise our body temperature to help fight the invaders,
make our nose run to trap the virus in snot, & directly attack virus particles.

We have 2 main types of immunity
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ANTIGENS & ANTIBODIES!

Antibodies are Y-shaped proteins made by
B cells. They can attach to virtually any
shaped antigen (external part of the virus).
We have 1000s of different antibodies; each
one is trained to recognhise a specific
antigen. Antibodies defend against infection
by blocking invaders from infecting cells, or
marking them for destruction by T cells.
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VACCINES & ANTIVIRALS

VACCINES are medicines that can PREVENT infection from viruses or bacteria.
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A vaccine will train our immune

system to recognise a virus as soon
as it enters our body - before it can (
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©
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W N

our immune system is pumped & NE 0
primed to rapidly respond! PATHOGEN - AnTiBoDY PATHOGEN ~ ANTIBODY!
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When a new pathogen or disease enters our body, it introduces a new

™ o2 antigen. For every nty antigen, our body builds a specific antibody that
» * can grab onto the antigen and defeat the pathogen!
* - ‘*‘ Source: WHO, www.who.int/news-room/feature-stories/detail/how-do-vaccines-work

ANTIVIRALS are medicines that can PREVENT and TREAT infection from viruses.

They do this by stopping the virus making copies of itself, acting as DECOYS and
sabbotaging the virus life-cycle.
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X Antivirals don't directly attack viruses, that's the job of our immune system. But they can
help stop viruses from spreading, ease our symptoms, & shorten the time we're sick.
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MUTATIONS

Avirus is basically genetic code in a capsule.
The genetic code is stored in DNA (DeoxyriboNucleic Acid) or RNA (RiboNucleic Acid) and it X
contains all the instructions for making the virus.

DNA and RNA are long chains of
molecules. The specific sequences of the
molecules are the instructions for building
and assembling all of the virus parts.

The sequences are read like sentences on
a page by machinery in our cells - a step by
step instruction manual for building the
virus!
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Each time a virus replicates, all of its DNA
or RNA is copied. If an ERROR is made
when the code is copied, a MUTATION is
created.

Viruses that store their genetic code in
RNA tend to make more mutations than
DNA viruses. This is because DNA copying
machinery (DNA polymerase) proofreads
its work, catching & fixing mistakes. RNA
copying machinery doesn't, so mistakes
are not picked up.

Imagine writing the same sentence over & over &
over again. Eventually you might make a mistake
and change the sentence!
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MUTATIONS can result in changes to
the virus that give it new abilities.
Many mutations have no major effect, but
some help the virus spread more easily,
or make illness more severe. Some even
enable a virus to infect a new species!
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A mutation might be located in an area that helps the
virus evade our immune system defences!
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avas g, Lathering up with soap & water
wdsh surrounds virus particles on the
our hands skin with soap molecules. Soap
molecules are hydrophillic (love
water) one end and hydrophobic
(hate water and want to attach to fats/lipids) on
the other. They assemble themselves into little
bubbles, with their hydrophillic ends pointing
out and their hydrophobic ends pointing in.

to avoid droplets containing virus.

Some viruses can survive for hours,
days, or weeks on certain surfaces.
Cleaning surfaces like doorknobs &
light-switches, reduces the risk of
infection.
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A major challenge to defending against the transmission of viruses is that a person may
not always know they're infectious. The time between infection and the appearance of
illness is the incubation period. It can be a few days (influenza; common cold), a few
weeks (measles; chickenpox), or even a few years (HIV AIDS). Some people may even be
asymptomatic, meaning they show no symptoms of illness but may still be contagious.

We can protect ourselves by:

Keep a safe distance from infected people
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Virus partlcles are trapped inside the bubbles and rinsed away by water. Viruses like
coronavirus, with an outer envelope made of fatty lipids, are ripped apart when soap
molecules wedge their lipid-loving ends into the envelope like a crowbar!
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Dﬁ *»@ CLEANING WEARING MASKS!
* SURFACES! Face masks help stop infectious droplets

from spreading when you speak, laugh,
cough or sneeze. Some types of masks can
block more droplets than others.
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immunity with safe &

effective vaccines

makes diseases rarer &

saves lives  without

exposing people to the
disease.

SELECT PROTECT!

CURIOUS
MINDS %

& XX AKXAKAKAIAKAKAHKAHK KKK KK XK XK XK XK KKK XXX XXX

,@‘S
mrncrs S @

COMMUNITY IMMUNITY!

Community immunity (herd immunity) is Community immunity makes it difficult
when a high percentage of a community for a virus to spread because most
is immune to a disease. It can be achieved  people it comes into contact with are
when a high number of people in a immune.
community have been vaccinated against a  community has protection, not just
disease, or have been infected by it before. those who are immune.

This  way, the whole

i
"
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People who can't be
effectively vaccinated may
depend on this protection.
E.g.. newborn babies too
young to be vaccinated,
elderly people, or those with
weakened immune systems.
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Getting vaccinated, if you can, may not only protect you, but also those in your community X
who can't be effectively vaccinated.
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