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 I.  General Description  
Battling Bacteria: The John Doe Story - An introduction to 
antibiotics and antibiotic resistance for primary school 
students.  

  
Aims: In this session, the students will learn:  

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 lesson, the children will:  

1. Distinguish specific microorganisms and the diseases 
they cause  

2. State that antibiotics treat bacterial infections  

3. Identify an antibiotic & what it targets  

4. Understand what antibiotic resistance is & 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 
school curriculum:  

Science Curriculum  

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

2. Living Things - Students will learn about basic bacterial 
structure  

3. Designing and Making – Activity 1 will be centred on 
making a bacteria using themselves as the different 
components  

 SPHE Curriculum  

3. Taking Care of my Body – The students will learn that 
proper use of antibiotics can prevent antibiotic resistance.  

  

Organisation of the 60 minute session:  

1. Activity 1: Break the bacteria (20 minutes)  

Presentation on antibiotics  

Activity  

   

2. Activity 2: Count the colonies (20 minutes) 

1) Presentation on John Doe and the basics of antibiotic      
resistance  
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2) Plate count activity  

3) Presentation on the mechanism of antibiotic                               
resistance  

4) Antibiotic disc activity  

   

3. Activity 3: Medicine box (20 minutes)  

Presentation on prevention of antibiotic resistance  

Antibiotics activity  

Presentation on hygiene  

  

4. End of Session  

Quiz  

Cell EXPLORERS Certificates  

   

 II.  Advanced Preparation Guide.  
Preparation before session  

1. Plates labelled 1-6 set up: Six plates per 
demonstrator should be filled with agar a day or 2 
before the visit.   

• The plates should be labelled 1 to 6.   
• Lentils should be added to the plates 

according to the amounts in the table below. 
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• Make sure the plates are labelled on the 
bottom; Patient 1, Patient 2 etc. 

• Seal plates with parafilm.  

PLATE NUMBER  AMOUNT OF LENTILS  

1  6  

2  16  

3  3  

4  18  

5  13  

6  8  

  
• 2 Control plates per demonstrator should 

also be prepared. They correspond to the 
control plates shown in the presentation. 

Control 3- 20 lentils to show resistance  
Control 4 - 2 lentils to show sensitivity  

  
2. John Doe’s Antibiotic disc: 3 plates per 

demonstrator   
1) Cover the plates in orange powder (Turmeric)   
2) Place an antibiotic disc labelled A-E on the 
agar plate   
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3) The demonstrator should leave a circle of no 
orange powder around the D part of the disc to 
represent the antibiotic being effective against 
the bacteria (which is represented by the 
orange powder)  

  
3. Agar preparation: (Makes 40 agar plates)   

• To prepare the agar you must add 30g of the 
agar powder to 1L of distilled or deionised 
water.  

• Stir well and place in the autoclave  
• For the agar mixture the autoclave must be 

set to 123*C for 20 minutes.  
• Once finished in the autoclave immediately 

poor the plates  
• Make sure the plates are poured beside a 

flame to keep them sterile.  
  

4. Setting up the Medicine Box  
• 6 tubes of antibiotics in each medicine box.  

Fill the tubes according to the table below  
Tube  Number of  

Tablets  

1  6  

2  3  



8 | P a g e  
  

3  20  

4  10  

5  14  

6  9  

• The labels for tubes 3, 5 and 6 need to be 
changed per session as follows;  

• 5 to two weeks previous (old penicillin tablets)  
• 3 to the day of the workshop (new 

erythromycin tablets)   
• 6 to the day of the workshop for Sarah Doe’s 

tablets.   
Quantities needed for class visit: (Class of 30)  

 

Medicine Boxes  15  

Tubes  105  

Tic Tacs (White)  30 boxes  

Labels for tubes  105  

Small Bins  15  

A3 discussion  
Sheets  

1 per demonstrator  
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Completed table for The Medicine Box  

 
Tube No.   Yes/No  Reasons  

1  No  1.  Out of Date  
  2.  Not enough Antibiotics  

2  No  1.  Not for John  
  2.  Not Enough Antibiotics  

3  Yes  1.  For John  
  2.  In Date  
  3.  Enough to complete prescription  

4  No  1.  Out of Date  
  2.  Not Enough Antibiotics  

5  No  1.  Bacteria in Johns Throat has been 
found to be resistant  

  2.  Not enough tablets to complete 
prescription  

6  No  1.  Not for John   
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Checklist for Demonstrator Boxes  
Items per demonstrator box Total 

Cytoplasm bibs 1 

Cell Membrane bibs 2 

Cell Wall bibs 11 

Rope 13 

Lanyards (Yellow-Amino Acids) 14 

Penicillin Label 1 

Stapler Label 1 

Activity Protocol 1 

  

Plates labelled 1-6 6 

Plate with John Doe’s antibiotic  disc 1 

Counting Protocols 3 

Control Plates 2 

  

Medicine Boxes 3 

  

Activity Books 6 

Cell EXPLORERS certificates 6 
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 III.  Detailed Lesson Plan  
The duration of the session is 1hr  

1. Start of the Session  
Team Leader:  

• Introduce himself/herself to the teacher  
• Collect the picture consent forms  
• Ask for a computer to use  
• Help the teacher to rearrange the class if needed  
• Have the students sit on the floor in the middle of 

the class   
Presenter:  

• The person presenting first should load the 
presentation onto the available computer and make 
sure the pointer works  
  

Once the team is in place the team leader will ask the 
teacher to silence the class. The presenter begins the 
presentation.  

Note:  Demonstrators notes are in red  

  Information for students in blue  
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2. Activity 1: BREAK THE BACTERIA  
Presentation – Introduction & Revising John Doe’s story to 
date & concept of antibiotics (12mins)  

• The speaker will talk through a brief mechanism 
of how penicillin works. After they will explain 
what each bib represents and what the rope is 
for.   

• After the presentation the demonstrators (2-3 per 
group) split the class into two groups and move their 
group to one half of the class 

• One student will be nominated as a leader and will 
wear the label ‘stapler’. They will help the students to 
form the cell.  

• The students will follow the protocol to form a 
bacterial cell with the aid of the demonstrator – 
~14 students per cell.   
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Task 1: Break the Bacteria (12mins)  

• The class is divided into two groups with each 
group ~15 students.  If there are <15 students 
reduce the number of students within the cell wall 
(See Table Below) 
 
 
#Students 

Per cell Cytoplasm Cell 
Membrane 

Cell 
Wall 

# Cell Wall 
Layers 

10 1 2 6 2 (3+3) 
11 1 2 7 2 (3+4) 
12 1 2 8 2 (4+4) 

13 1 2 9 3 (3+3+3) 

14 1 2 10 3 (3+3+4) 

15 1 2 11 3 (3+3+4) 

 
• The group choses a leader 

The leader is given a label with stapler written on it 
The leader is going to help you form the bacterial 
cell 
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• Each child 
receives a 
coloured bib  
If there are less 
than 15 children 
per cell distribute 
the bibs according 
to the table above 
Each bib 
represents a 
different structure 
of the bacteria 
cell. Look at the 
chart and see 
which structure 
you are  
  

• Each group is given a protocol and asked to make a 
bacterial cell  
Ensure 1 protocol is given per cell. Encourage them to 
work as a team. Help out if they come into difficulty. 
Provide them with the rope to join them together  
You now have to work as a team to assemble the 
bacterial cell. Use the picture to help you.   
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• Attach the Amino Acids (Lanyards)  
Help the leader attach the amino acids to the wrists of 
the cell wall sugars. Get the ‘stapler’ to attach the 
lanyards between the cell wall. 
Do the amino acids make the cell wall stronger or 
weaker? Exactly stronger  

  
• Recap on the structure of the bacteria  

Observe whether the children know what cell they 
have made and which individual structure they are by 
asking them to raise their hands when you mention the 
different structures.   
What cell have we made? Where’s the cytoplasm, 
where’s the cell membrane, where’s the cell wall?  

  
• Break the cell apart & Rebuild the cell 

Ask the students to start forming the cell again 
 

• The demonstrator will be the penicillin prevent the 
stapler from working 
Tell the students that John has now taken his penicillin. 
Ask the students what happens. Ask the cell wall to do 
the Mexican wave.   
Can you all do the Mexican wave? Do you think the cell 
wall is strong or weak? And what happens when the 
cell wall is weak? The cell bursts. John Doe’s bacteria 
are dead.  
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3. Activity 2: COUNTING COLONIES  
Presentation on continuing John Doe’s story and introducing 
antibiotic resistance (4 mins) 
 

Task 1:  Count the colonies. (7 mins) 
The children will examine 6 plates which 6 different patients. 
The children will count the number of colonies on the plates 
(lentils) and determine from the amount of colonies on the 
plate whether or not the bacteria are resistant to penicillin or 
not. The children should be told the plates all contain bacteria 
taken from patients with strep throat. One of these patients 
will be John Doe. This will be revealed to the children once 
they have completed the task. 

1) To begin the activity the demonstrator should show the 
children the two control plates, one with many colonies of and 
one with just two colonies. The demonstrator should ask the 
children which plate they think is resistant and which plate do 
they think is not resistant to penicillin. 

Control 3 Control 4 
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Instruct the children to examine the number of colonies on the 
two plates. Question the children on which plate they think 
could contain resistant bacteria and which plate they think 
contain non-resistant. Ask them to give reasons why?  

 
If bacteria are resistant to a certain antibiotic then they will 
grow easily on the plate as the antibiotic is not harming them. 
If the antibiotic is working against the bacteria then there will 
be little to no growth on the plate because the antibiotic is 
killing the bacteria. 
 
2) After the children have stated which plate they think is 
resistant and not resistant and given the correct reason why. 
The Demonstrator should move on to the next part of the 
activity, examining the 6 patient plates. The 6 plates should be 
left in the centre of the table. 
Instruct the children that they will 
examine each plate one at a time. 
No child should take more than one 
plate at once.  The number of the 
patient can be found on the bottom 
of the plate.  
 

The plates that are being studied 
look the same as the plates microbiologists study in the lab 
and studying plates is an important part of microbiology. 
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3) Instruct the children to count the number of colonies on 
each of the plates and record the figure in the table provided 
in the activity book. 

The demonstrator should make sure the children count the 
colonies correctly and give help where ever needed. For 
example if some students are slower at counting, sit beside 
them and help them so they don’t fall behind. Make sure each 
child has recorded the figure for each plate on the table. Make 
sure they don’t leave any out. 

The number of bacteria growing on the plate will give an 
insight into whether the bacteria on the plate are resistant or 
not to the antibiotic they are growing on.   
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PATIENT 
NUMBER 

How many 
colonies of 
bacteria are 
growing on 

the penicillin 
antibiotic? 

Is the 
bacteria on 

the plate 
resistant to 

the penicillin 
antibiotic? 

Will this 
person still 
feel sick if 

given 
penicillin? 

1    

2    

3    

4    

5    

6    

 

 
4) Once the numbers of colonies are filled out in the table the 
children should then move on to filling out the section of the 
table where they decide whether or not the bacteria in each 
plate are resistant or not resistant to penicillin. 

Inform the children that if there is less than ten colonies on 
the plate then the antibiotic is working and the bacteria are 
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being killed. If there is more than ten colonies then the 
bacteria are not being killed so they are resistant. 

If the bacteria are non-resistant to an antibiotic then very little 
or no bacteria will grow on the plate. This is why we say if 
there is less than ten colonies on the plate the bacteria are not 
resistant. If there is a lot of bacteria on the plate then the 
bacteria are resistant to the antibiotic. That is why we say if 
there is more than ten colonies on the plates in this activity, 
the bacteria are resistant. 

5) After the resistance section is filled out with a yes or no 
answer by each of the students they should move on to the 
section of the table where they decide whether or not the 
patient is going to feel better if given the penicillin antibiotic. 
 
The demonstrator should instruct the children to think about 
whether or not an antibiotic is going to work on a patient if the 
bacteria causing them to feel sick is resistant to that antibiotic. 
 
If an antibiotic is not killing the bacteria that causes the 
patient to feel sick then the patient will not get better if given 
this certain antibiotic. 
 
6) After the table is completed the results should be discussed 
as a group with the demonstrator.  
The demonstrator should fill out the same table as the 
children filled in with the pupils. The demonstrator should 
each of the children at the table what answers they got for 
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each plate. Once the children are all in agreeance with their 
answers the demonstrator should then ask the children which 
patients they think could be John Doe? 
The demonstrator should remind the children that the doctor 
thinks that John Doe’s bacteria are resistant to penicillin. With 
this information the children should be able to figure out 
plates 2, 4 and 5 could be Johns. 

 
Presentation on mechanisms of antibiotic resistance and 
ways of antibiotic resistance happening. (4 mins) In this 
presentation it will be revealed that patient number 4 is John 
Doe.  
 
Task 2: John Doe’s Antibiotic disc (5 mins)  

 
1) An example of an antibiotic disc will be 
shown and an explanation should be given 
of how it works by the demonstrator.  

The students should be informed by the 
demonstrator again on what an antibiotic 
disc is and how it works reiterating what 
was said in the presentation before the 
activity. This should be done using the example of the 
antibiotic disc that will be found on the protocol sheet. 
Each letter on the loop represents a different antibiotic which 
who’s name can be found on the table on the board. A lot of 
these antibiotic’s names are difficult to pronounce. The orange 
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powder on the plate represents the bacteria from John’s 
throat. If you examine around each letter there will clear areas 
of no powder around some. If there is a clear area around a 
certain letter of the loop then it means that the antibiotic is 
working effectively because the bacteria around the antibiotic 
have been killed. 
 
2) Study John Doe’s antibiotic disc in pairs. 
 
Give 1 plate between 2 children in this activity. Make sure the 
children also observe if there is a zone of clearance around any 
letter. 
Study each letter of the loop and decide whether or not there 
is a zone of clearance or not around that letter.  

3) Record which antibiotic will work best to cure John’s strep 
throat in the activity book. 
Instruct the children to record which antibiotic they think is 
working against the bacteria. Also instruct the children to 
observe that the penicillin antibiotic is not effective against 
John’s bacteria because they are resistant. 
Record which antibiotic has a zone of clearance around it. This 
antibiotic will be effective against the bacteria causing John’s 
strep throat. 
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4. Activity 3: SORT THE MEDICINE BOX  

Task 1: Sort the Medicine Box 

Using the table provided in the activity book the children 
will sort out the antibiotics by throwing out antibiotics 
which have the potential to cause resistance in the bin. The 
children must figure out all the reasons that the antibiotics 
should be disposed of and write them in the table provided. 
By the end of the activity only one set of antibiotics will 
remain in the box. The antibiotic tubes are labelled 1-7 
which corresponds to the table in the activity book. This 
activity can be completed in pairs or in bigger groups. It is 
important that the group of children decide what way they 
would like to complete the activity. 

 

Loop Antibiotic 

A Penicillin 

B Tetracycline 

C Ofloxacin 

D Erythromycin 

E Gentamycin 
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Breakdown of Time: 

• Explaining the label (~2mins) 
• Sorting the Medicine Box and writing reasons(~10 

mins) 
• Discussion (~5mins) 

Method:  

• Organising the activity:  

The activity can be completed in groups of 4-6 children or in 
pairs. Discuss with your group how they would like to complete 
the activity. 

If in pairs suggest to the children that one of the pairs is the 
writer and the other finds the reasons. 

If in bigger groups suggest jobs for the group such as: 

• Writer 
• Distributor of antibiotic tubes 

 
1) The example pharmacy label is on the board.  
Make sure that each pupil knows where to find each 
aspect of the label. Reiterate that there are numerous 
reasons some tubes of antibiotic are being disposed of. 
Are the antibiotics for John Doe, Is there enough 
antibiotics in each tube to complete the prescription, 
are the antibiotics in date?  
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2) Reading the Pharmacy Label correctly 

The presenter should have left the picture of the label on the 
board for reference. Make sure that expiry date, the Patients 
name and how to calculate the number of tablets that should be 
in the tube is understood. Using one of the tubes from the box 
get the children to point to the expiry date, patient name etc. 
Also teach if they understand how to calculate the number of 
tablets that should be present i.e. If the pharmacy label said 3 a 
day for 3 days how many tablets should I have in the tube? Etc. 

The location of the expiry date is at the bottom right hand 
corner of the label. The Patients name is on the second line. 
The number of tablets is calculated by multiplying the 
number of tablets a day by the number of days.  

 
3) The discussion 

The discussion is essential for the child’s learning. Using the 
pre-prepared table of the sorted tubes discuss the results 
and record answers given using the A3 discussion sheet. 
Make sure all the reasons are listed. Discuss in depth tube 5 
and Sarah Doe’s in date, full course of antibiotics. What is 
Sarah still needs her antibiotics, any thoughts on what you 
should do with that set of antibiotics.  

Tube 5 is John Does old penicillin tablets which the 
microbiologist has determined that the Bacteria in Johns 
Throat is resistant to.  

Task 2: The Antibiotic Rules Crossword Puzzle 
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There is a Crossword puzzle in the activity book which the children 
can complete in their own time (at home) to test their knowledge on 
the Rules of Using Antibiotics. Turn to the page in the activity book 
to show the children where they can find the puzzle. The answers to 
the crossword puzzle will be upside down on the same page.  
 
Task 3: Spread of Superbug 

This task is a quick demonstration on how superbugs can spread 
throughout the doctor’s clinic. John Doe has MRSA. He did not wash 
his hand properly before going to the doctor’s clinic. He shakes the 
doctor’s hand. This will be a class activity. No setting up is required. 

1) John Doe will pass a bag of ‘MRSA’ to the doctor. 
The bag will be passed around the class to illustrate the spread of 
superbugs.  
Take two marbles and pass the bag on to the next pupil. 

2) At the end of the demonstration each pupil in the class will 
be ‘infected’ with ‘MRSA’.  

 

5. End of the Session  
  

Quiz: Once they have completed the fill in the blanks 
section in their activity book the students can complete 
the quiz at the end of the booklet. The demonstrators 
should advise the students not to talk whilst doing so and 
that the answers will be read aloud once they’ve finished.  

Collect the Activity Booklets and remind the students that 
you will be posting them back to them.  
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