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1. Introduction to the workshop 
 

This project aims to teach the students about antibiotics and antibiotic resistance, important yet 
misunderstood concepts in today’s world. To do this, there will be a “teacher resource” session run 
by you, the teacher, the day before the final workshop. Materials and everything you need to know 
can be found in this document. This teacher resource session aims to introduce the students to basic 
concepts in microbiology and provides a background to the workshop. 

The workshop is split into three sections covering antibiotics, antibiotic resistance and preventing 
antibiotic resistance, in that order. Each section will consist of a short presentation and an activity 
for the students. Because of the broad topic of the project, we will focus on one (common) antibiotic 
– penicillin. To aid their understanding and to make it more enjoyable, the workshop will follow a 
story and the students will play a role in the story during each activity. See the story below. It follows 
John Doe, a man suffering from a bacterial infection who becomes resistant to the antibiotics he’s 
prescribed. The students will also receive a workbook at the beginning of the workshop, which will 
illustrate the story as it moves along and they will use this as part of the activities. 

2. Content of the Workshop 
 

2.1 The John Doe story 
 

Chapter 1: Say Hello to John Doe 

John Doe is 30 years old and lives in Moycullen in Galway with 
his wife, Sarah. John is a gardener and landscaper by trade 
and loves to play Gaelic football for his local club.  

John woke up this morning and didn’t feel 100%. He had, as 
he described, a throbbing in his throat that no amount of pain 
killers would reduce. 

 

Chapter 2: Going to see the Doctor 

John decided that the best thing to do would be to visit his local GP. 
(Children will be doctors trying to diagnose John Doe according to his 
symptoms). The doctor examined his throat and proclaimed that John 
had an infection caused by the bacteria Streptococcus pyogenes.  

The doctor explained to John that 
the infection he had was a 
bacterial infection, easily 
treatable with the correct dose of 

antibiotics. John looked down at the prescription which said 
penicillin. So off he went to the pharmacy, prescription in hand, 
to buy some antibiotics.  
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Chapter 3: Penicillin and the Cell Wall 

 

 

 

 

 

 

 

 

The pharmacist called John into the consultation room and explained the directions for use of the 
antibiotics - 2 a day for 10 days. The pharmacist explained to John that the number of antibiotics 
prescribed is directly related to the number of bacteria present in the infection and so you have to 
take the antibiotic for the appropriate amount of time to kill off all the bacteria. Intrigued by the 
bacteria being killed by the antibiotics, John asked the pharmacist what exactly the antibiotics do to 
kill the bacteria. 

The pharmacist thought about it for a moment and then called some of the shop assistants into the 
consultation room. He placed John in the centre of the room and instructed the assistants to join 
hands and form circles around John (workshop activity 1). 

The pharmacist explained that the bacteria have a protective wall surrounding them to keep them 
safe but the antibiotics attack this wall.  

At this point the pharmacist started breaking the bonds between the assistants by unjoining their 
hands. She went on to explain that once the cell wall was broken up, the bacteria would die as there 
was nothing holding it together anymore. 

 

 

 

 



5 
 

Chapter 4: Still not well 

John, satisfied with that explanation, ventured off home. After 3 days of taking his antibiotics John 
felt so much better. He decided that he would save the rest of the antibiotics in case the infection 
ever returned. But this good feeling didn’t last. Within a week John was back at the doctor explaining 
the situation and so the doctor once again prescribed John with penicillin. 

                        

 This time John made sure he took the antibiotics twice a day for ten days but when the antibiotics 
were all used up John still didn’t feel better. He couldn’t understand it. The antibiotics worked so 
fast the first time. John, for the third time that month, found himself in the waiting area of his GP. 
This time the doctor took swabs of John’s throat and sent it off to the microbiology lab in the 
hospital. 

                                          

 The doctor told John it would take a couple of days for result to come back. 

 

Chapter 5: Resistance 

Down in the lab the microbiologist began making different types of antibiotic agar. They wanted to 
find out if John had in fact made the bacteria causing the infection resistant to the penicillin. When 
the agar was set/dry the microbiologists used the swab that was taken from John Does throat and 
spread the plates. 
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The plates were then stored for 48hrs to allow the bacteria to grow. The reason behind spreading 
the plates is that if the bacteria are resistant to an antibiotic they will grow on the agar containing 
that antibiotic and so that antibiotic cannot be used to fight that infection. If the plates contain lots 
of colonies it means that the bacteria are resistant which instantly rules out that antibiotic as a 
course of treatment. The plates which contain <10 colonies of bacteria indicate that the bacteria 
that was spread has been killed off or nearly all killed off by the antibiotic. The microbiologists 
examined all the plates and confirmed that, yes, John Doe has bacteria which are resistant to 
penicillin (workshop activity 2). 

An antibiotic disc is a tool used by microbiologists to examine the resistance of a bacteria against a 
number of antibiotics. Using this, they discovered that John Doe’s bacteria are in fact resistant to 
penicillin but are not resistant to erythromycin. Erythromycin will be suitable to cure John Doe’s 
strep throat. The microbiologists then send the result back to John’s GP. 

 

Chapter 6: Prevention of Antibiotic Resistance 

 

The GP rang John the day that 
his results came back. The 
doctor asked John to come into 
the clinic as he needed to talk to 
him about the correct use of 
antibiotics so as to prevent 
antibiotic resistance from 
happening again.  
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He also asked John to take along the box where he keeps his medicines. John thought it a little 
strange but grabbed the Medicine Box and went straight to the clinic. The doctor opened the box 
and couldn’t believe what he saw. There was half used antibiotics, antibiotics not meant for John 
and ones which were out of date. The doctor shivered and started explaining to John that antibiotics 
have to be taken properly for them to work. 

After explaining this he asked John to now sort out the Medicine 
Box so that only the antibiotics which don’t have the potential to 
cause antibiotic resistance is left. The doctor handed John a table 
with reasons as to why John can’t keep certain antibiotics and 
reasons why he can keep them. In the end the only antibiotics left 
in the medicine box were the newly prescribed erythromycin 
(workshop activity 3). The doctor went on to explain that while 
the misuse of antibiotics is the main cause of antibiotic resistance, 
personal hygiene when sick or in general to prevent yourself 
getting sick is also vital in the prevention of resistance and spread 
of infection. The doctor explained the proper technique for hand 
washing and that it will stop the spread of resistant bacteria and 
the strep throat infection to those around John. 

 

Chapter 7: Fit and Healthy 

John made sure he did everything the doctor told him and took all of 
his erythromycin antibiotics as directed on the pharmacy label. In no 
time at all John was feeling much better and was able to go back to 
work. 

  

From then on John always made sure to take 
all medication properly. He also got into the 
habit of washing his hands frequently but 
especially if he or someone around him 

wasn’t well. That weekend, John scored the winning goal in his match. 
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2.2 Link between story and workshop 
 

There will be 3 activities in the workshop that connect to specific points in the story of John Doe. 

The 1st activity of the workshop sees the students play the role of the pharmacist in the consultation 
room (see (workshop activity 1) in section 2.1). They will form circles to represent basic bacterial cell 
structure, particularly layers of the cell wall – which are the targets for penicillin. The demonstrator 
will represent the action of the antibiotic and break bonds in the “layers”. 

The 2nd activity involves looking at spread plates, small dishes commonly used by microbiologists to 
grow bacteria (the “bacteria” used are not real!). Here, the students will act like microbiologists to 
discover that John Doe’s infection is resistant to penicillin. They will then figure out erythromycin 
should be prescribed next (see (workshop activity 2) in section 2.1). 

The 3rd and final activity occurs in the doctor’s office (see (workshop activity 3)). The students must 
help John Doe by sorting out his medicine box, getting rid of antibiotics which are out of date, don’t 
belong to him, etc. 

 

3 Teacher resource session 
 

3.1 Summary  
The teacher resource aims to provide students with a general introduction to microbiology. To do 
this, the activity, which takes place the day before the workshop, introduces students to the 3 
classes of microorganisms and some common illnesses they cause. The game is called “Microbe 
Match”. Students act like doctors, diagnosing patients with microbial infections. One of the patients 
is John Doe, so they will be familiar with his illness (i.e. strep throat) going into the workshop. After 
the activity, the children will have the required knowledge to engage efficiently in the Battling 
Bacteria workshop. 

 

3.2 Timing 
Reading instructions: 25 min   

Printing and cutting material: 15 min 

Running of the activity in class: 40 min 

 

3.3 Link to workshop and Learning Objectives 
 

1) There are 3 classes of microorganism: Bacteria, Fungus and Virus 
2) Microorganisms are so small, they can only be seen using a microscope 
3) Different microorganisms cause different illnesses, requiring specific treatments 
4) Microorganism don’t just cause illness – some can be useful 
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3.4 Learning outcomes  
After this activity, the children will be able to: 

1. Diagnose a patient with a specific microbe based on symptoms 
2. Classify microorganisms as either bacteria, fungus or virus 
3. Suggest a suitable treatment for different microbial infections 

 
3.5 Link with curriculum 

• Living Things - “group and compare living things into sets according to their similarities and 
differences”, “become familiar with the characteristics of some major groups of living things” 
incl. “fungi and bacteria”. 

• Observing and predicting – Predictions will be made about patients’ conditions and 
treatment. 

 

3.6 Microbiology scientific background  
Bacteria 

- live everywhere on the planet 
- 3 different cell shapes: coccus (round), bacillus (rod), helical 
- about 1000 bacterial cells would fit in this full-stop. 

Lactobacillus casei: 

• Rod-shaped (bacillus) bacteria 
• Makes cheese and yogurt by fermenting lactose sugar in milk 
• Usually grow in short chains 
• Cell size: 2-4 micrometres long 

 
Streptococcus pyogenes: 

• Can be found on human skin and in throats 
• Small, round (coccus) cells which grow in chains (Greek “streptos” = “twisted chain”) 
• Spread by close contact 
• Cell size: 2 micrometres long; chains greater than 0.5mm long 

 
Escherichia coli: 

• Commonly known as E. coli 
• Lives in human intestines, providing vitamins B and K 
• Also aids in digestion 
• (O157:H7) One specific strain causes food poisoning 
• Cell size: 2 micrometres long 
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Fungi 

- Largest type of microorganisms 
- commonly form “moulds” 
- many species grow on human skin 

Penicillium notatum: 

• Fungus which causes mould on bread, fruit and other foods 
• The antibiotic penicillin was discovered from this fungus 
• Structure: branched network of tubular “hyphae” with spores 

 

Aspergillus niger: 

• Found on human skin (scalp and feet in particular) 
• One of many fungal species which cause infection 
• Cell size: 900-1600 micrometres 

 

Saccharomyces cerevisiae: 

• Commonly known as “baker’s yeast” 
• Found on the surface of many fruits and in baked goods 
• Used in baking and making beer and wine 

- Baking: Produces CO2 gas to raise dough 
- Beer/wine: Ferments sugars to alcohol 

• Cell size: 20-30 micrometres 

 

Viruses 

- Smallest type of microorganism 
- Not “alive” 
- Require a host to survive (infect and replicate within host cells) 
- Simple DNA/RNA surrounded by a sugar/protein coat 

Bacteriophage: 

• Infects and reproduces within bacterial cells, eventually causing them to burst 
 

Influenza: 

• Lots of different strains (defined by different surface proteins) => Get flu more than once 
• Some can also infect birds and pigs 

 

Varicella zoster virus: 

• A type of herpesvirus 
• 1 infection leads to lifelong immunity (i.e. only infects you once) 
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3.7 Set-up of the activity 
 
The class will be split into 5 groups for the activity. Before you start, you will need: 
 

• 1 teacher table 
- for you: this contains the “answers” 
- student tables should resemble this after the activity 
• student tables for each student 
• 5 sets of microbe cards (1 for each group) 
- there are 9 microorganism ID cards (i.e. 1 “set”) 
- these must be printed and cut out (like flash cards) 
- colour code them so that each type of microbe (bacteria, fungus, virus) is a different 

colour. This is to illustrate the different classes of microorganisms. 
• 5 illness lists 
• 5 treatment tables 

3.8 Microbe Match 
 

Background 

The doctor is very busy and needs the student doctors’ help with some patients before tomorrow’s 
workshop. John Doe, David Johnson, Jane Smith, Mary Fallon and Michael Kelly have all presented 
with different symptoms. The doctor is sure they all have different microbial infections caused by 
different microorganisms. He needs help to figure out the specific illness of each patient, the 
microorganism causing the illness and the best treatment. 

The doctor has sent documents from his office to help (i.e. microbe cards, illness list, treatment 
table). The students must sift through the information and find links to match the correct illness, 
microbe and treatment to the correct patient. 

John Doe will return tomorrow as part of the workshop, so the students should recognize him! 

Running the game 

1. Split the class into 5 groups. Have each group decide on a name and designate 1 student to 
write (i.e. fill out table with answers). 

2. Give each student a student table and introduce the game in the context mentioned in 
‘background’ above (1st paragraph). 

3. Now the students must look through each patient’s symptoms (what’s wrong with them) 
and think like doctors. Have them hypothesize what could be wrong with each patient, using 
their own knowledge of illnesses and personal experience {1 minute}. 

4. Explain that the doctor has sent some support material to help. They will work it out step-
by-step. Give each group an illness list, telling them that the list contains some common 
illnesses caused by microorganisms and the doctor thinks these patients are suffering from 
illnesses on this list. 

5. The students must scan through the description of each illness, looking for clues/links to the 
symptoms (i.e. “coughing”, “sneezing” – flu; “rash”, “feet” – athlete’s foot, etc.) {2 minutes 
for each group to discuss and answer in their tables}. 



12 
 

6. Do the students have the correct illnesses filled in to their tables? Go through each patient 
with the class and ask them why they think each one is right. 

7. Now that they have the illnesses worked out, the students must figure out what 
microorganisms are causing the illnesses. Give each group a set of microbe cards (spread out 
for the group to see) and explain that the doctor thinks these are the most important 
microorganisms for them to know if they are to complete the task. 

8. Note the 3 different colours and the “type” on each card. Have the groups discuss and 
decide on the difference between the colours {2 minutes}. 

9. As they look through the different microorganisms, make them aware that not all of them 
actually cause illnesses. The bacteria Lactobacillus casei is commonly used to make cheese 
and yogurt. The fungus saccharomyces cerevisiae (also known as yeast) is used to make 
bread. Bacteriophage viruses kill bacteria! 

10. Now have them match a microorganism to each illness and write down the name and type in 
their tables. There are clues in the cards to complete this (“throat”, “feet”) {3 minutes}. 

11. As you did for the illnesses, go through the answers and ask why they gave each one. This is 
to ensure they’re not just writing a random answer. 

12. Finally, they must now suggest the best treatment for each patient. Give each group a 
treatment table. Explain that some treatments are for specific types of microorganisms. 
Antibiotics are drugs to treat bacteria (this is dealt with in the workshop). Use the clues 
(“antifungal”, “itching”) to match the correct treatments to the patients {3 minutes}. 
Note: ‘surgery’ is on the list to make it trickier – this is not an answer! Antibiotics should be 
written in twice, as there are two bacterial illnesses. 

 

Ending the activity 

• Go through the teacher table, showing them all the correct answers: 
− John has strep throat, a bacterial infection caused by Streptococcus pyogenes, and needs 

antibiotics. 
− David has the flu, which is caused by the influenza virus, and needs to rest. 
− Jane has athlete’s foot, caused by a fungus, and needs antifungal cream. 
− Mary has chickenpox, which is caused by a virus, and needs calamine lotion to help the 

itchiness. 
− Michael has urinary tract infection, caused by E. coli which lives in your intestines, and also 

needs antibiotics. 

Congratulations! The doctor will be very happy you have helped him. Hopefully, the patients will all 
feel better soon. Keep the tables as they will be put in their workbooks. 

3.9 Materials to print 
See below for a list of the materials required to run the game 

Material 1: Teacher table 13 

Material 2: Student table 14 

Material 3: Microorganism ID cards 15 

Material 4: Illness list 16 

Material 5: Treatment table 17 
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Material 1: Teacher table  
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Material 2: Student table  
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Name: Escherichia coli 

Type: Bacteria 

Found: In your intestines 

Role: Can cause urinary tract 
infections 

Name: Streptococcus pyogenes 

Type: Bacteria 

Found: Your skin & throat 

Role: Can cause infections 

Name: Lactobacillus casei 

Type: Bacteria 

Found: In dairy products 

Role: Used to make cheese 
& yogurt 

Name: Aspergillus niger 

Type: Fungus 

Found: Your skin (especially feet!) 

Role: Causes skin infections 

Name: Saccharomyces cerevisiae 

Type: Fungus 

Found: Surface of fruit 

Role: Used in baking 

Name: Penicillium notatum 

Type: Fungus 

Found: Stale fruit and bread 

Role: Mould 

Name: Bacteriophage 

Type: Virus 

Found: In/around bacteria 

Role: Infects and kills bacteria 

Name: Influenza 

Type: Virus 

Found: Infected people 

Role: Causes flu 

Name: Varicella zoster virus 

Type: Virus 

Found: Infected people 

Role: Causes chickenpox 
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Material 4: Illness list 
 

 

 

 

  

 Illness Description 
 

Flu 
Caused by a virus. 
Leads to coughing and sneezing. 
Can last up to two weeks. 

 

Athlete’s foot 
Caused by a fungus. 
A skin infection on your feet. 
Can cause a painful rash. 

 

Urinary tract infection 
Caused by bacteria. 
Pain in lower belly. 
Can be painful to go to the toilet. 

 

Chickenpox 
Caused by a virus. 
Itchy red bumps all over the body. 
Usually occurs at a young age. 

 

Strep throat Caused by a bacteria. 
Sore throat and sometimes a fever. 
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Material 5: Treatment table 
 

 

 

  

 Treatment Description 
 

Rest & drink lots of water 

Some illnesses just require rest. 
Water is important to replace any 
lost through runny nose, sweating, 
etc. 

 

Antibiotics 

Antibiotics are drugs used to treat 
infections caused by bacteria. 
They only kill bacteria. 
(Hint: can be used twice) 

 

Antifungal cream 
Rub cream on skin. 
Used to treat infections caused by 
a fungus. 

 

Calamine lotion Calamine lotion can be rubbed on 
the skin to soothe itching. 

 

Surgery An operation carried out by a 
doctor/surgeon. 
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4. Annex 
 

Battling Bacteria Session description 
Summary: The purpose of the workshop is to introduce microbiology with a focus on the 
topic of antibiotics and antibiotic resistance. It is specifically created for 10-13 year olds and 
is run through Cell EXPLORERS, a science education and outreach program based in the 
School of Natural Sciences in the National University of Ireland Galway. Funding for this 
program is provided by Science Foundation Ireland (SFI) and it is supported by Galway 
Science & Technology Festival. The aim of the program is to promote hands-on discovery of 
molecular and cellular biology by developing interactive outreach activities. 

 
Subject Matter: (Specific area) Microbiology  
 
Target Age group/Class: 5th/6th class 
 
General Aim: This session is aimed at raising awareness about antibiotics and antibiotic 
resistance. Primary school kids will learn about basic microorganisms, their classification and 
general bacterial structure. The common misconception that antibiotics treat all kinds of 
infections/illnesses will be dealt with. Students will become aware of the importance of 
microbiology in everyday life as well as the importance of proper hygiene and antibiotic use. 
 

Aims: 

In this session, the students will learn that: 
 
1. Microbiology has importance in society 
2. Microorganisms are microscopic living things and can be classified 
3. Antibiotics kill bacteria only 
4. Antibiotic resistance is a threat 
  

Learning Outcomes: 

After this activity, the children will: 

1. Distinguish specific microorganisms and diseases they cause 
2. State that antibiotics treat bacterial infections 
3. Identify an antibiotic & what it targets 
4. Explain what is antibiotic resistance and give an example of how it occurs 
5. Explain that antibiotic resistance can be prevented by proper use of antibiotics and good 
hygiene 
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Connection with the curriculum:  

This activity meets the following criteria in the primary/secondary school science 
curriculum: 

Science 

1. Working Scientifically – Questioning, observing and predicting: throughout workshop 

2. Living Things - “group and compare living things into sets according to their similarities 
and differences”, “become familiar with the characteristics of some major groups of living 
things mammals, insects, arachnids, amphibians, fish, birds, reptiles flowering and non-
flowering plants, fungi and bacteria”: Categorize bacteria, fungi and viruses. 

SPHE 

3. Taking Care of my Body - “using prescribed substances appropriately”: Proper use of 
antibiotics can prevent antibiotic resistance. 

 

General description of the activity 

• Teacher resource (30 minutes) 
- Microbe Match. 

Game to introduce microorganisms, John Doe and antibiotics. Students must 
help “patients” by figuring out what microbial infections they have using clues. 

 
• Antibiotics (20 minutes) 

- Presentation on penicillin and bacterial structure 
- Activity: Break the bacteria. 

                 Students assemble into “cell walls”. Demonstrator represents 
                 penicillin and breaks the links 

• Antibiotic resistance (20 minutes) 
- Presentation on antibiotic resistance 
- Activity: Count the colonies. 

                  Students count “bacteria” growing on plates to determine 
                  levels of antibiotic resistance 

• Prevention of antibiotic resistance (20 minutes) 
- Presentation on hygiene and proper antibiotic use 
- Activity: Sort the medicine box. 

                Students must sort through John Doe’s “medicine box” and 
                decide what he should keep if he is to become healthy 
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Introductory video on antibiotic resistance 
Below is the link for a video which provides some further background on bacteria and on antibiotics 
and antibiotic resistance. This is just for your own knowledge and does not need to be brought in to 
the session. 

https://youtu.be/znnp-Ivj2ek 

What causes antibiotic resistance? – Kevin Wu 

TED-Ed 

 

https://youtu.be/znnp-Ivj2ek
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