Layout of e-Bug lesson packs

Before we begin it is helpful to have a basic overview of the e-Bug school and community packs and resources.

e-Bug is a curriculum supplement series that complies with the Department of Education and QCA educational

standards for Junior and Senior schools. It also includes a six-week community course on hygiene and infection
prevention (Beat the Bugs) for a range of different ages and abilities.

The e-Bug programme is supported by a website from which all the pack resources, and additional activities can be
freely downloaded (www.e-Bug.eu). The website contains student games which have been evaluated and designed
to teach key hygiene concepts, whilst being fun and interactive. We have over 26 global partners within the e-Bug
consortium, mainly from European countries, and junior and senior resources have been translated into 24
languages, including Turkish and Arabic.
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Each section of the packs includes the following things:

o curriculum links (for the school packs) and learning outcomes

Warking scientifically
Living things and their habitats
PSHE

Core Theme 1: Health and Wellbeing
English

Reading and Comprehension
Estimated Teaching Time

50 minutes
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A Micro-organjs
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In this section students are introduced to the world of
microbes, firstly by exploring the different types and
shapes of microbes and later, by close examination of
beneficial and harmful microbes.

The introductory activity allows students to combine
their observational and creative skills to make a microbe
of their own choice hence reinforcing various microbial
types and shapes.

The extension activity Microbe Mania reiterates the
classroom lesson and allows students to decide whether
the microbe is a bacterium, virus or fungus!

Ko

Learning Outcomes

All students will:

+ understand that bacteria, viruses and fungi are three different types of
microbes.

. that mi are found W

More able students will:
+ understand that microbes come in different shapes and sizes.

Meet the Bugs

Introduction
This session gives an overview of microbes. Participants are introduced to the world of
ghez =nd then, by

Learning outcomes
Al participants will understand that:

o There are three different types of microbes, which can be found everywhere
o Useful bacteria are found in and on gur body
o
El

Many of our useful microbes are put te good use every day to help keep us healthy
We need to pratect our useful micrabes
ggeetimes the harmful microbes can make uz ill

Avdilable web resources

Microbes Videos of the activities.

Wirus

Fungi Variety of micrabizl phatagraphs
Bacteriz
Garm Participant handoutsin M$ PowerPaint farmat.

Wi .
\cra-arganism heet the Bugs Poster

Materials required

Activity 1: 2 plastic cups, flour, yast salution, sugsr, 2 gradusted cylinders, basin, hat water. A
copy of Participation Handout 1 [PH1) and Participation Worksheet 1 (PW1),

Activity 2: Cut out 2nd laminate set of playing cards PH2.
Activity 3: Magazines, A4 plain paper, scissorsand glus.
Activity 4: Images of microbes, petri dishes and play dough.
Activity 5: A copy of PH3 and PW 2.

Action plan: Copiesafths 2 action plan shasts located st the back of this book for asch participant




background information for educators

Student

A copy of SH 1

A copy of SW 1

A copy of SW 2

Petri dish {optional)
Microbial images from
www.e-bug.eu

Per Group.
O Play dough in a varisty
of colours (for home

made recipe see TS 4)

I:IDDEIEIE

Available
Web Resources

+ 'Microbe Mania’
demonstration film.

+ A variety of microbial
photographs.
S —

FASCINATING FACT
Antonie van Lesuwenhoek
created the first ever
microscope in 1676. He
used it to examine various
items around his home and
termed the living creatures
(bacteria) he found on
scrapings from his feeth

\,

1.1 Mlcro-orgamsms

A lnrsaachion

Micro-organisms, more commenly known as gemms, bugs or
microbes, are tiny living organisms too small to be seen with the
naked eye. They are found almost everywhere on earth. Some
microbes are beneficial and others can be hammful to humans
(this will be explored in later sections). Although extremely small,
microbes come in many different shapes and sizes. There a

Viruses are the s and are generally
harmful to humans. Viruses cannot survive by themselves. They
need a ‘host' cell in order to survive and reproduce. Once inside
the host cell, they rapidly multiply and dﬁtrw the cell in the
process!

Fungi are multi cellular organisms (made up of more than one
cell) that can be both beneficial and harmful to humans. Fungi
obtain their food by either decomposing dead organic matter or
by living as parasites on a host. Fungi can be hammful by causing
infection or being poiscnous to eat; others can be beneficial or
hamless, eg. Penicilium which produces the antibiotic
penicillin. There are also fungi that are not microbes and some
that can be eaten like Agaricus, commonly known as the white
button mushroom.

Bacteria are single-celled organisms that, under the nght
conditiens, can multiply once every 20 minutes. During their
nomal growth, some produce substances (toxins) which are
extremely harmful to humans and cause disease (eg
Staphylococcus), other bacteria are completely harmless to
humans, and others can be extremely useful fo us (eg.
Lactobacillus in our food). Some are even necessary for human
life such as those involved in plant growth (e.g. Rhizobacterium).
Harmless bacteria are called non-pathogenic, while harmful
bacteria are known as pathogenic. Over 70% of bacteria are
non-pathogenic.

Bacteria can be divided into three groups based on their shapes
— cocdi (balls), bacilli (rods) and spirals. Cocci can also be
broken down into three groups by how the cocci are :
staphylococei (clusters), streptococci (chains) and dlplomcu
(pairs). Scientists can use these shapes to tell which infection a

patient has.
aLs————S—I———————_
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+ Prepare a copy of SW 1 and SW 2 for each student.

+ Prepare SH 1 poster for the classroom or on the white board.

+ Purchase or follow the recipe in IS 4 to make play doughina
variety of colours.

+ Download a variety of microbe images from www.e-bug.eu
for student viewing.

J

‘animalcules’.
i . i ’

Meet the Bugs

Background information

icra-organisms [microbes) are living organizms toc all to be seen with the naked eye.
=n be both uzeful and harmful to humans.

Although extre e ome in many different shapes and sizes. There are

three main groups of microbes:

Viruses are the smallest of the microbes and many can cause illness in humans. Viruses
cannat survive by themselves. They require a ‘host’ cell, such 25 @ human cell, in which to
live and reproduce. Once inside the host cell, they multiply and can destroy the cell in the

process.

Fungi can be both useful and harmful to humans. Fungi range in size from being microscopic
to wery large. Harmful fungi can cause an infection such as athlete’s foot, or are poizonous
to eat such as some mushrooms. Examples of useful or harmless fungi include Penicillium
which produces the antibiotic penicillin and Aggricys which is the button mushroom and can
be eaten. Fungi spread through the air in small hard s=ed-like =pores. When these spores
land, for example on bread or fruit, they open and grow under the right conditions
[dampness).

Bacteria can multiply very guickly, on average once every 20 minutes. During their normal
growth, some bacteria preduce toxins which are extremely harmful to humans and cause
diseaze such as tetanus. Some bacteria are completely harmless to humans, and some
athers are extremely useful to us {Lactabacillus in the food industry) and even necessary for
human life such as those involved in plant growth (Rhizobacterium). Over 70% of bacteria
are non-pathagenic (harmless) micro-organisms.

Bacteriz czn be simply divided inta thres groups by their shapes — cocei [balls), bacilli (rods)
and =pirals. Scientists use these shapes to help find out which infection 2 patient has.




o alesson plan with introduction, activity descriptions and plenary (school packs) or discussion questions
(Beat the Bugs). In addition to discussion question, Beat the Bugs also features an action plan at the end of
each section.

1.1 Micro - organisms 1.1 Micro - organisms

An Introduction
Lesson Plan ¢:Bug Lesson Plan

g children what they slready know sbout germs or bugs. Ask the
in their family, have ever been sick? What was the disease and
?

Begin the lesson by a:
children if they, or an
what do they think

heck for understanding bugl®iking the children the following questions:

ren that some diseases called infections are caused by germs and that ‘What are the most common types of microbe?

germs are finy living organisms called microbes. Show the children that there are thres There are three main types of microbes known as bacferis, viruses and fungi.
different types of microbes: bacteris, viruses and fungi. Use the colour poster provided (5H 1), 2. What are germs?
which is also found on the e-Bug website [www.e-bug.ew), for whiteboard presentation B )

format. A germ iz another name usad fo describe 3 hammful microbe.

3. Where is a microbe found?

Microbesz are found EVERYWHERE, flosting around in the air we breathe, on the food we
2at. on the surface of our bodies, in our mouth, noze and quifummy.

Are zll microbes harmful?

No, although there are microbes which can be harmiul to us there are alzo a lof of microbes
that are very useful fo us, for example, Saccharomyces (fungi) is a vesst that iz used to help

3. Explain that microbes are so small that they can only be seen through & microscope. Use the
web activity or provide with SH 2 to dem the different sizes of microbes.

4. Emphasise that although some microbes cause disease, there are slso beneficial microbes. &
Ask children to identify some useful microbes. If they cannot, provide examples for them e.g. B
Lactobacillus in yogurt and probiotics drinks, penicillin from fungi, yeast in bread, etc.

5. Highlight to the class that microbes can be found EVERYWHERE: floating snound in the air bread rise, Lactobacillus (bacteria) help make yogurf and cheese.
we bresthe, on the food we eat on the surface of cur bedies. in our mouth, nose and 5. \What are the different shapes of bacteria?
y, \ Spirale (G , Rods (L i) and Ballz (Staphylococcus).
»
' — 3
~
done either individually or in groups.
2. Provide each group with either a colour handout (SH 1) of the different types of bacteria or = copy of SW 2 and SH 1.
place colourful posters on the classroom walls from the website www.e-bug.eu These ) o . . . - .
handouts will show the range of shapes and sizes of microbes and whether they are useful or 2. By reading the descriptions and using the 1 an their must decide
harmful microbes. whether the microbes are bacteria, virus or fungi.
5. BSfaphylococcus is a bactenum.
3. Provide each group with play dough in various colours, petri dishes and & copy of SW 1. b Lactobacillus iz 5 bacterium.
4. Ask each child'group to recreate a microbe or groups of microbes in their peti dish based on c. m’e fungi.
the coloured images provided. d. Influenza is 3 virus
e 3 fungus.
5. Each child must decide if their microbe is useful or harmful and provide its name. It is £  Campylobacter iz a bacterium.
important to let the children get as crestive as possible whilst taking into considerstion the L -
actual structure of microbes.
6. Remind the class that fungi are the largest microbes and viruses are the smallest. f
k?. If time permits, students can then present their microbes to the class. y —

1. The main activity can be done by cresfing
geometric microbes (maths) or knitted
or felt microbes (art) to cover alternative
aspects of the curriculum. See the website
for further information www.e-Bug ey

Discussion
Ask the participants what they have learnt today. Refer to the ‘Food Bugs’ poster in the
discussion. Make sure the following areas are discussed:

* What causes food paisoning? (bacteria)

* How should you avaid getting food poisaning? (Weshing your hands, washing fruit
and vegetables, cooking food thoroughly, storing food correctiy)

*  How should food be stored in the fridge? (see group leader answer sheet]

* When should you wash your hands? (Before preparing food, ofter using the toilet,
after touching pets) And kitchan surfaces? (Before ond after preporing food)

*  What food Izkels do you remember? {use by, best before etc.)

*  Should you go to work with vomiting or diarthoea if yau handle foad in your job? (Vo
you should be well for 2 doys befare returning to work)

Ask the participants what they will da differently naw at hame?

Action Plan
Discuss with participants if tha
=hd If not, why.

ok to their action plan from the last session. If they did,

Then ask participants to complete their action plan for this session. Hand out the individuzl
pocket sized sheat for participants to keep for themselves as well as the full sized shest to
be returned to the group leadar. This workshest will be used 2gain in the final session.

Ask participants to either choose one of the action plans from below or to make up their
awn if they are confident encugh

1. Reduce chance of food paisoning by:
a. Washing hands before and after handling food such as chicken or dirty fruit or
vegetables.
b. Claan kitchen surfaces and utensilz before and after preparing food.
c. Not eating food that has been aut of the fridge far mare than 8 hours.
d. Washing fruit and vegstables before eating them.
e Mot eating food that is past its use by date.



e modifiable student worksheets (SW) or participant worksheets (PW) and student handouts (SH) or
participant handouts (PH) that coincide with the activities. Educator sheets are also available within Beat
the Bugs which include answers to activities.

‘ What are Microbes?

"* B
:e-Bug
€

é Make your own Microbe [ 9
Design a microbe of your cheice, either a bacterium, a virus or a fungus
using the materials provided

Before you start, decide if your microbe will be beneficial or harmful! Here
are some pictures which might help!

:e-Bug

My name is Staphylococeus. | rm cabed a Dermatophyte and §

am (ound. o, shape and | ke to
live in your nose or ampitt If |
five on your skin | can give you
spots. I 1 get Wnlo your
bloodstream | can make you il
What am 17

especialy ke Ivng In damp
places Moe between the toes on
sweaty feet! When | Ive theee |
gve peopie athiete's footl What
am1?

I ke to Ive on your skin | 1§

My name I5 fluenza but my
friends call me the iy’ I'm very
generous. | like 10 give people
headaches and fever. | easily
spread from person 10 person
through coughing and Sneezing
\What am 1?7

Influenza is a

My name 5 Penicitium and

you'll ind me growing on okl
oranges of stale bread mang
tmem Jook mouldy. Humans use
me 10 make an antidiobc calied
Penicilin which can make them
better, but only from bacterial

My name is Campylodbacter |
have a pretty spiral shape and |
ke to Ive in chickens but f |
et Into your tumemy | make you
very @ - | can gve you
diarrhoeal What am 1?7

Campylobacter s a

Top Tip

Bacteria come in
lois of different
shapes and sizes
— some are round
like balls, some
are like spirals and
some are long like
rods. Some even
use fail  like
structures to help

them cwim and

My Observations

1. Is it a beneficial or
harmful microbe?

2. Choose a name for
your microbe.

8
Fascineting Fact

YOU are home to 1000
million microbes!

Draw your microbe here

\

This is a picture of my

NS 2




Educator Sheet 1

E.'E Right ot Wrong»

.«? - . | o _— < m
Below dre the answers to the Antibiotics ‘Right or
Wrong?' worksheet.

Statement Right or Reason
Wrong
He was coughing and sneezing Wrong Most common infections will get better by

everywhere. You would have thought the
doctor would hawve given him antibiotics?

themselves through time, bed rest, liquid
intake and healthy living. Antibiotics do not
work on viruses.

My doctor told me to take my antibiotics Right Take antibiotics exactly as given by your doctor

for 7 days so that is what | did. or nurse.

‘When my friend was ill, | gave her my old Wrong You must not use ather people’s or any

antibiotics. | like helping my friends. lefrover antibiotics.

Antibiotics don’t help coughs and colds; Right Most common infections will get better by

you just need bed rest, lots of fluids and themselves through time, bed rest, liquid

eat healthy. intake and healthy living. Antibiotics do not
work on viruses.

All drugs are bad for you. | can’t see the Wrong Antibiotics can help severe infections such as

point in taking antibiotics. meningitis, pneumonia or kidney,/urine
infections.

My doctor gave me antibiotics to take for Wrong  Take antibiotics exactly as given by your doctor

7 days but | feel better after 3 days so Fm
going to stop taking them.

or nurse. Even if you feel better after 3 days
you might still have the infection.

My headache and flu symptoms are really Wrong Most common infections like flu will get better
getting me down. | think | need by themselves through time, bed rest, liquid

antibiotics! intake and healthy living. Antibiotics do not
work on headaches or viruses.
| dont take antibiotics unless | really need Right If you over use antibiotics they might not work

them as they might not work in the when you really need them for a severs
future. infection.

Participant Worksheet 1

= € :a

* He was coughing and
\ =neezing everywhere.

¥ou would have thought

take my antibiotics for

the dactar 1d have 7 days so that is what |

given him antibiotics!

When my friend was ill,
| g2ve her my old
antibiotics. | like

Antibioticsdon’thelp
coughs and colds, you
just need bed rest, lots
of fluidsand ezt
hezlthily.

helping my friends.

My doctor gave me
/ " antibioticsto take for 7
days but | feel better
2fter 3 days so I'm going
to stop taking them.

- .
/* All drugs are bad for

you. | can't see the

pointin taking
antibiotics.

| don’t tzke antibiotics

* My hezdache and flu
v symptoms zre really unless | reslly need

getting me down. |
think | need antibiotics!

them as they might not
workin the future.



