
The Truth We
Don’t Know



Abstract

My project experiments if our homes are as sanitary and sterile as we 
think. I am conducting the analysis of bacteria colony growth and 
colony morphology using petri dishes, on surfaces in our homes. I 

chose this project because I found this to be an amusing idea, as it’s 
an interesting controversy that needs to be experimented for the 
benefit of health. Also, because I wanted to find how clean homes 

typically are for my own curiosity. I found that the kitchen is actually 
dirtier than the bathroom, especially the toilet. For example, the 

kitchen sink handles had twice as much bacteria growth as the toilet 
bowl. Additionally, the kitchen counters and toilet bowl conveyed 

equal amounts of bacteria, which I found to be interesting. 
Importantly, I found that the combination of moisture and food was a 
major factor in bacteria growth. This project will help prevent diseases, 
keep everybody safe from pathogens, and harmful germs & bacteria. 

Therefore, an important topic worth experimenting.



Are our home surfaces as clean and 
uncontaminated as we think? Do wet 

surfaces house more bacteria than dry 
surfaces; so how big of a factor is moisture? 
What other important factors are involved?

Through the field of microbiology, this project studies to 
inform the world how sterile the surfaces we interact with 
are, and tell us if places we thought clean are actually 
clean. This project will make us aware of the true nature of 
our homes through statistical records and testing. While also 
helping prevent diseases that are prone from unidentified 
bacteria contamination in our homes.



Background Information

● The kitchen sink and bathroom towel have more fecal bacteria than the toilet after flushed, 
because toilets are constantly getting cleaned.

● The bathroom towel due to its moisture, and constant wetness within a couple of days can grow 
fecal bacteria, even if put in the laundry with a cold-water wash, that doesn’t help.

● The NSF identified that “36% of tested refrigerator meat compartments” [...] “contained both 
salmonella and E. coli, while 36% of vegetable compartments in the fridge tested positive for 
salmonella and 14% for listeria” (LaMotte).

● Flushing with the toilet lid up spreads at least 6 feet of fecal bacteria to towels, hand soaps, and 
toothbrushes.

● Boiling, microwaving, or dishwashing won’t help in cleaning a sponge, because bacteria regrows.
● “A 2017 study found 362 different species of bacteria living in used kitchen sponges; 82 billion 

bacteria were living in just one cubic inch of space” (LaMotte).
● 15% of sponges from a few hundred homes contained salmonella. This is only including 

salmonella.
● “The kitchen is a main place for bacteria, because of the sponges, cutting boards, sink, and 

counters, and contains a lot of salmonella and E. coli because of the food” (Lamotte).



Background Information

● The amount of moisture determines the type of bacteria that is reproduced. Some bacteria can 
live on dry surfaces for a long time.

●  “The Centers for Disease Control and Prevention says 20% of all foodborne illness start with food 
consumed in the home” (LaMotte).

This information gives a great understanding on how bacteria conveys to different surfaces, using 
statistics on bacteria and bacteria types, and by explaining how moisture can determine the 

outcome. It categorizes the types of bacterias, and how it affects surfaces in places around the house. 
That the amount of food interaction will raise the amount of bacteria on the surface. For example, the 
kitchen has a high level of interaction with food, meaning it conveys high amounts of bacteria. These 
statements from research are proved using statistics and data from research about bacteria transfers 
from surfaces. Data shows how different types of bacteria on a surface and what general amount of 

bacteria from a surface it takes to create a contaminated environment. Data gathered from CDC 
shows how bacteria is a serious cause for foodborne illnesses. The statistical data from background 

research provided knowledge in conducting this experiment.



Hypothesis and Variables

★ If I use the same surfaces, and same criteria in testing each surface, to 
determine if our home surfaces are as clean as we think, then I expect the 

kitchen and especially the sink, based on research to have conveyed 
more bacteria than the bathroom will have, because kitchen areas 

interact with foods. I also expect wet surfaces to house bacteria no matter 
clean or unclean, than dry surfaces will, due to the factor of moisture.

❏ Independent variable: the different surfaces that are experimented, and their 
moisture level.

❏ Dependent variable: what types of bacteria and germs; using colony 
morphology are gathered.

❏ Constant: the amount of days the petri dishes are incubated, and the 
temperature they are incubated at.



Materials

● 15 Petri dishes with agar
● 15 cotton swabs
● 85-100 F degree lamp
● Face mask for protection (covering nose and mouth)
● Clean disposable gloves, so unnecessary germs aren’t conveyed
● Book labels
● Surfaces needed:

○ Kitchen fridge (3 petri dishes)
○ Kitchen counters (1 petri dish)
○ Kitchen sink (3 petri dishes)
○ Kitchen sponge (1 petri dish)
○ Bathroom sink (3 petri dishes)
○ Bathroom toilet (3 petri dishes)
○ Bathroom towel (1 petri dishes)

Through research, I discovered many strong beliefs about these surfaces. The surfaces above were 
the most argued on, hence the reason I chose to experiment on them.



Procedures
1.  Before starting, wear clean gloves to keep unnecessary bacteria off, helping keep a fair test, and a 
facemask (covering nose and mouth) on for protection.

2. Next, start by gaining samples of each surface by thoroughly rubbing the cotton swab on that surfaces’ 
most likely to be bacteria infested areas.

3. If a surface has many parts like a toilet, sink, or fridge; break down the testing into parts and have a 
separate dish for each part.

4. Then apply each designated cotton swab back and forth, thoroughly, on its designated surfaces’ petri 
dish or dishes (organize designation using book labels onto the side of the petri dishes).

5. Close the petri dishes’ lids, and shut with tape or a book label, to avoid accidental opening (don’t seal).

6. Incubate the petri dishes for 2 to 4 days, under a 85-100 degree lamp.

7. After 2 to 4 days analyze each petri dish using percentage of the dish covered and colony morphology.

8. Record the data on a white board marking the coverage percentage and colony morphology description.

9. Look through the results and see how dirty homes actually are, and how many unexpected places are 
dirty that were considered clean. Analyze how big of a factor moisture was on the growth of bacteria.



Results
At the end of my 3rd day, my last analysis date, I identified that the colony 

morphology of some petri dishes, like the fridge handle, kitchen counter, fridge 
main compartment, and freezer dishes developed rhizoid and filamentous 
colonies, with wrinkled and rough surfaces. In addition, having lobate and 

filamentous edging, including a slightly raised elevation of the colonies. These 
results were derived from dry surfaces. 

Surfaces with more moisture and wetness, like drains, the kitchen disposal, and 
sponge showed to have circular and punctiform colonies, with some shiny and 

some dry surfaces. They produced entire and curled edges. These colonies were 
flat in elevation, but covered a very vast area of the petri dishes, causing them to 

have a high percentage of bacterial growth. 

An example of a moist surface, the towel; which was expected to be clean due to 
its purpose, still had an average of 5% bacteria growth. Showing that the surface 

we consider the cleanest, the towel; still housed bacteria. Proving one of my 
hypotheses about wet places housing bacteria no matter clean or not. From 

statistics, wet or constant wet places were prone to bacteria growth. 



Results (Many would consider this to 
be the most unsanitary, due 
to its uses. But data shows 
otherwise).

(Not as unsanitary as the kitchen 
sink, but with fair amounts of 
bacteria).

(Research gave me an understanding 
on why towels are unclean, despite its 
purpose. Do to its large amount of 
moisture).



Results

(This item is prone to lots of bacteria, 
even though it is meant to clean 
things).

(Due to the constant moisture, food and 
other germs that interact with the handle, it 
will have a high bacterial percentage).

(The lots of wetness and food interaction 
with kitchen counters are a reason they are 
so contaminated).

(Through research I predicted this area 
to be very dirty, as it involves small 
portions of food interacting with it for 
long periods of time, every day).



Results

The kitchen counters showed to be equally contaminated as the toilet bowl. The most 
unclean surface statistically proved to be the kitchen sink handles, which an average 
coverage rate of 41.66% of an average. Second comes the kitchen drain and disposal with a 
rate of 31.66% average. All kitchen surfaces except for the freezer (due to its dryness), were 
dirtier than a toilet. Demonstrating how unsanitary our kitchen space really is. These 
statistics verify my other hypothesis on how the kitchen surfaces, especially the sink, will 
prove to be more unclean than the bathroom, which everybody thought to be otherwise.

(This data is the result of each petri dishes’ day 1, day 2, and day 3 being averaged out to form a 
percentage for each. These averages were created for comparison of surfaces, and parts of surfaces).



Results

This is my 3 day 
incubation 

process, with my 
petri dishes, and 

table lamp.

This orange labeled petri 
dish of the fridge 

handles, show wrinkled, 
rough, an dry surfaces, 

with lobate and 
filamentous edging, and 
rhizoid and filamentous 
colonies. (Picture might 

not do justice to the 
actually growth pattern). 

The yellow labeled in the top left 
show the growth of bacteria from 
a bath towel, showing punctiform 
bacteria. The top right shows the 

kitchen counters, with some 
rhizoid edged bacteria. The 

bottom right is the toilet handle. 
The bottom left is main 

compartment of the fridge. 
(Picture might not do justice to 
the actual growth pattern, and 
labels might be covering some 

bacteria growth).

The rest of the petri 
dishes from my 

experiment, including 
other surfaces. Like the  
sinks, toilet, and sponge 

petri dishes.



Conclusion
Through this experiment I learned that the petri dishes that contained constant moisture and food 

interaction (i.e.kitchen) had a higher bacteria growth compared to the bathroom. Petri dishes from the 
kitchen, like the fridge handles, sink handles, spong, and sink drain/disposal all had above a 20% average of 
bacteria disclosed; going as high as around a 41% average. With the counters being equal to around a 20% 
average. But compared to the bathroom toilet bowl, which conveyed an average of 20% growth. Which 
means, parts of the kitchen have as much bacteria as the toilet bowl that’s typically covered in fecal 
bacteria. This is due to the fact that the toilet is constantly being flushed. Every time it is flushed, clean 
water is released, and the dirty water is flushed out. Through this experiment both of my hypotheses were 
proven correct.                               

I was the most surprised to learn the high amount of bacteria on kitchen surfaces compared to 
bathroom surfaces. Although research supported this fact, experimentation proved this to be factual. In my 
experiment I found that the kitchen counters, sink handles and drains, the sponge, and fridge handles 
contain more bacterial growth on average, compared to the toilet bowl. These kitchen surfaces were all 
above the 20% average of the toilet bowl, except for the counters which were equal. It’s still unsanitary as 
this data means that our kitchen counters are as dirty as a toilet bowl.

Statistical data says that bacterial growth is more dependent on the unsanitary moisture of the area, 
and how much interaction with food that area has. Therefore, in conclusion; our homes are definitely not as 
sanitary and uncontaminated as we think. Because, the main places in the kitchen conveyed more bacteria 
than the places in the bathroom that are considered unclean.
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