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QUESTIONING AND PREDICTING: 

Question:   

Does eating sweets at bedtime lead to more germs on your teeth in the morning as 

compared to eating savoury at bedtime?   

Prediction:  

Eating sweets at bedtime will lead to more germs growing on our teeth as compared 

to eating savoury at bedtime.   
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PLANNING AND CONDUCTING: 

Explain why you chose the particular method for your investigation. 

Bacteria is the main type of germ on teeth.  

Bacteria are difficult to see and will need powerful microscope.  

I learned that scientist grow bacteria on agar plate at body temperature. The bacteria 

grow into large colonies that we can see with naked eyes. 

At body temperature they can grow into large colonies within 48 hours.  

By counting and describing the colonies we can then find out the change in the 

bacteria on our teeth.      

What are the possible variables?  

1. Time 

2. Bacterial colonies 

3. Type of food – sweet vs savoury 

4. Incubation temperature  

 

Which variables will be changed?  

1. Food  

2. Time    

 

Which variables will be measured?   

1. Bacterial colonies  

2. Incubation temperature  

  

 

 

Is your investigation a ‘fair test’?   

It is a fair test as the methods of taking swab and spreading on agar plates and 

method of incubation will be exactly same.  

The method of analysis will be same.  

I will use control. 

I will make sure there is no contamination.   
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Describe all the steps of your investigation so that someone else could do it again 

exactly as you did it.   

 

1. Clean hand thoroughly with soap and alcohol rub. 

2. Open and keep the agar plate on flat surface. Make sure you don’t touch the 

agar. I am using a Columbia horse blood agar plate (Image 1). 

3. Use a clean swab (Image 2) to scrub my teeth for 30 seconds. 

4. Immediately rub the swab on the agar plates in a zigzag method – same for 

all tests (image 3). 

5. Put back the cover and secure it with two tapes (image 4).    

6. Label the back side of plate. 

7. Keep the plate upside down in incubator. For each sample, I will also keep an 

agar plate with no sample, as a control. Label it ‘control’.  

8. Take it out after 48 hours for analysis. 
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Image1: Columbia horse blood agar plate 

 
 

Image 2: Clean swab to take specimen. 

Image 3: Zigzag method – 3 peaks Image 4: Tape secure and labelling 
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When will I measure:  

 

Time Condition Name of sample Sample 
number 

Next Morning 
6am before 
brush  

Sweet snack before going 
to bed 8:30pm (after 
brushing) 

Morning Sweet   1 

Next Morning 
6am before 
brush 

Savoury snack before 
going to bed 8:30pm 
(after brushing) 

Morning Savoury 2 

 

I will need to make sure that I will have the same type of dinner at 7 pm on the two 

days. 

For sweet I will eat a sweet cupcake 

For savoury I will eat a bowl of salty pringles chips 

I will use Colgate toothpaste 
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Incubator:  

We used thermocol box with table lamp inside. See image 5. I made a hole at the top 

for hot air to escape. I used my clock with thermometer to measure the temperature 

inside. With help of parent, we tried bulbs of different power. We went for 23 W bulb. 

The temperature graph is shown in the image 6. Temperature was stable between 34-

38 degrees C. 
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Measuring germs:  

I will use the following template to analyze the germ colonies on agar plates.  

 

 

        

https://www.pathelective.com/micromeded/bacterial-colony-morphologies 

 

For counting number of colonies, I will keep agar plate on a dim light. Take photo. 

Make a grid of 20 rows and 20 columns. Randomly choose 10 squares to count 

colonies and take an average.  
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Equipment and Material:  

 

Incubator: thermocol box, table lamp, bulbs 7W, 13W, 23W, thermometer. 
Swab 
Gloves 
Horse blood agar plates 
Gloves, goggles, N95 mask, alcohol hand rub 
Bleach, biohazard bags 
Stationary, computer and ipad 
Adult 
Sweet and Savoury food 
Toothpaste and brush 
 

Risks:  

Risk to me:   

1. Germs: using gloves, mask, goggles. Don’t open the lid. Disposal of used plates 
by adult in biohazard bag.   

2. Shock or heat from incubator: using adult to change and operate bulb. Stay away 
from bulb. Using low watt desk lamp.  

Risk to experiment:  

1. Contamination: thorough clean of hands, not touching the agar or swab, use of 
control, keeping unused agar plates in fridge. 
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PROCESSING & ANALYSING DATA & INFORMATION 

 

 

PHOTO OF ‘SWEET AT BEDTIME’ AGAR PLATE 
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PHOTO OF ‘SAVOURY AT BEDTIME’ AGAR PLATE 
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PHOTO OF CONTROL 
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 Sample 

 Savoury at bedtime Sweet at bedtime 

Approx 
No. of 

colonies 

 
26 in each square 

50 in each sqaure 

Types of 
colonies 
identified 

3 4 

Colony 
Reference 

(See 
image) 

#1 #2 #3 #1 #2 #3 #4 

Size 
punctiform 
 
 

small small 
 

punctiform 
 
 

small small 
 

small 
 

Colour 

Dark grey 
 
 
 
 
 

Yellow 
 

Cream 
 

Dark grey 
 
 
 
 
 

Yellow 
 

Cream 
 

Light green 

Texture 

smooth 
 
 
 
 
 

Smooth 
 

smooth 
 

smooth smooth smooth Viscid 

elevation 

Convex 
 
 
 
 
 

Convex 
 

Raised 
 

Convex 
 
 
 
 
 

Convex 
 

Raised 
 

Draughtman 
colony 

Form 

Round 
 
 
 
 
 

Round 
 

Irregular 
 

Round 
 
 
 
 
 

Round 
 

Irregular 
 

Irregular 
 

Margin 

Entire 
 
 
 
 
 

Entire 
 

Undulate 
 

Entire 
 
 
 
 
 

Entire 
 

Undulate 
 

Undulate 
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Conclusions:  

1. As compared to Savoury at bedtime, sweet at bedtime resulted in more types 

and number of bacterial colonies in morning. 
2. There was a lot more white colonies and ‘Draughtman Colony’ when I ate sweet at 

bedtime     

 

Findings are as I predicted but I did not predict increase in variety of bacterial 

colonies  

 

EVALUATING: 

We could improve our experiment by using a microscope and counting all squares, but 
we will need an expert. We could use an incubator with less variation in temperature. 
They are expensive.   

This information helps us to understand the importance of brushing teeth both at 
bedtime and morning and also to avoid sweet stuff at bedtime.  

It would be nice to know what type of bacteria are there. Are there any other types of 
germs? How exactly do these germs damage teeth?   
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Photos of online reading: 
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Handwritten notes 
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Image1: Columbia horse blood agar plate 

 
 

Image 2: Clean swab to take specimen 

Image 3: Zigzag method – 3 peaks Image 4: Tape secure and labelling 
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PROCESSING & ANALYSING DATA & INFORMATION 

 

 

PHOTO OF SWEET AT BEDTIME AGAR PLATE 
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PHOTO OF SAVOURY AT BEDTIME AGAR PLATE 
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PHOTO OF CONTROL 
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EXTRA WORK: Germs overnight and effect of brushing 

Questions 

Q1. How do the germs change overnight on your teeth?  

Q2. What is the effect of brushing your teeth with toothpaste on germs? 

Prediction 

P1. The germs will increase in number overnight on our teeth  

P2. After brushing, there will be a lesser number of germs on our teeth  
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Method:  

 

Time Condition Name of sample Sample 
number 

8:30 pm  Before going to bed – no 
brushing 

Night 1 

Next morning 
6am 

immediately before 
brushing 

Morning Before 
Brush 

2 

Immediately after brushing 
for 1 minute 

Morning After 
Brush 

3 
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Results:  

 

PHOTO OF ‘NIGHT’ AGAR PLATE 
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PHOTO OF ‘MORNING BEFORE BRUSHING’ AGAR PLATE 
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PHOTO OF ‘MORNING AFTER BRUSHING’ AGAR PLATE 
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 Sample 

 Night Morning 
before brushing 

Morning 
after brushing 

Approx 
No. of 

colonies 

 
22 in each square 

39 in each square 22 in each square 

Types of 
colonies 
identified 

3 4 3 

Colony 
Reference 

(See 
image) 

#1 #2 #3 #1 #2 #3 #4 #1 #2 #3 

Size 
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Texture 
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elevation 
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Form 
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COLONY COUNTING 
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Conclusion:  

1. Both number of colonies and types increased overnight.  

2. There was a decrease in colonies after brushing.  
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