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INVESTIGATIVE QUESTION
The investigative question of this experiment is, “Which is better at 

cleaning our hands; handwashing or hand sanitizer?” The experiment’s 

purpose is to identify the method of cleaning that is most effective on 

bacteria and dirt.



HYPOTHESIS
The researcher’s hypothesis is handwashing will be most effective. She 

came to this hypothesis by asking herself this question, “If people wash 

themselves with soap and water, should we do the same with our 

hands?” This experiment will prove whether the hypothesis is true or 

false.



EXPERIMENTAL DESIGN
The goal of this experiment is to identify the most effective way to clean 

your hands. ‘Clean’ is very generic and broad, so what does clean 

mean in this experiment? Clean means two things, dirt-free and 

bacteria-free, parts one and two of the experiment. Part one of the 

experiment is expected to identify either sanitizer or handwashing as 

the best at washing away dirt. But instead of real dirt, baby powder will 

be used as a substitute. In the second part of the experiment, mold on 

bread and bacteria that grows on agar dishes will show what bacteria 

remained. There will be four breads, control, dirty, washed, and 

sanitized. The control won’t be touched so it can tell us what mold is 

natural or airborne. In both parts of the experiment, the amount of baby 

powder, mold, and bacteria that is left will be affected by the type of 

cleaning used. Constants of the experiment may include, type of bread 

and agar, type of soap, brand of baby powder, brand of sanitizer, and 

temperature of water.



MATERIALS
• Baby powder

• Antibacterial soap

• 4 Non-preservative slices of bread

• 4 LG-Agar petri dishes

• >60% Alcohol sanitizer

• Water source

• Paper towels

• UV light

Needed to perform experiment



PROCEDURE
Part II

1. Take a picture of a normal hand under UV 
light

2. Cover hand in baby powder
3. Take a picture under UV light
4. Sanitize the hand for 20 sec. wave hands 

around to air dry
5. Shine the UV light over hand and identify 

excess baby powder
6. Take a picture
7. Cover hand in baby powder 
8. Wash hands

a. rinse
b. soap
c. lather for 20 sec.
d. rinse
e. pat dry 

9. Shine the UV light over hand and identify 
excess baby powder

10. Take a picture
11. Compare pictures and identify which 

hand has least amount of baby powder

Part I

1. Take a picture of a normal hand under UV 
light

2. Cover hand in baby powder
3. Take a picture under UV light
4. Sanitize the hand for 20 sec. wave hands 

around to air dry
5. Shine the UV light over hand and identify 

excess baby powder
6. Take a picture
7. Cover hand in baby powder 
8. Wash hands

a. rinse
b. soap
c. lather for 20 sec.
d. rinse
e. pat dry 

9. Shine the UV light over hand and identify 
excess baby powder

10. Take a picture
11. Compare pictures and identify which 

hand has least amount of baby powder



RESULTS 

CONTROL

There are two control 

groups: one covered in 

baby powder and one 

with none

SANITIZED

Sanitizing only spreads 

the baby powder 

around the hand instead 

of washing it away

WASHED

All the baby powder is 

gone. But you have to

wash properly, of

course.

Part I



RESULTS 

AGAR

There is a lot of 

bacteria growth.

WHITE BREAD

This bread has yellow 

crust likes and lots of 

fuzz.

WHOLE WHEAT
BREAD

The mold on this 

bread looks gooey 

and orange with fuzz 

and a brown spot.

Part II - Dirty



RESULTS 

AGAR

Almost as much 

growth as dirty.

WHITE BREAD

This probably has ⅔

the amount of mold 

as dirty.

WHOLE WHEAT 
BREAD

The mold on this 

bread is orange and 

green.

Part II - Sanitized



RESULTS 

AGAR

Two small spots of 

bacteria growth.

WHITE BREAD

Very small amount of 

yellow crust likes and 

small fuzz on edge.

WHOLE WHEAT 
BREAD

There is a sliver of 

black fuzz and 

another sliver of 

orange glop 

Part II - Washed



CONCLUSION
The question the researcher wants to answer is, “Which cleans hands 
more effectively, hand sanitizing or hand washing?” Because during the 
COVID-19 pandemic kids and adults began to use sanitizer and soap a 
lot more. Initially, the first plan only defined the method that washed 
away dirt, but not bacteria. That was later added into the project as part 
two. After testing began, the researcher noticed that sanitizing wasn’t 
actually as good as it was said to be. During the first test it was not as 
effective on the large amount of baby powder on the hand as hand 
washing was, but on the second test it was almost as moldy as the 
dirty. In the Agar dish, it was way more ‘populated’ than the washed 
was. This led up to sanitizing being the least effective out of the two 
options. In conclusion, handwashing is the best way to clean your 
hands, which supports the hypothesis.

Further improvements could include extending the experiment and 
avoiding mistakes. The project could be extended to a less broad 
question, such as, “Is Germ-X better than Dial?” or can find the overall 
best way of cleaning such as washing hands with warm water for 
twenty seconds or sanitizing with Germ-X and then drying. It could also 
have more tests per independent variable to increase accuracy. This 
knowledge can be applied every day. If everyone were to see these 
results, all the soap bottles in the bathroom would be empty by day two 
and the sanitizer in everyone’s pockets would be totally neglected.



RESOURCES

• The best method of washing hands-

https://www.cdc.gov/handwashing/show-me-the-

science-handwashing.html

• Most effective brand of sanitizer-

https://nymag.com/strategist/article/best-hand-

sanitizers.html

• How to make a bacteria replica that replaces 

baby powder-

https://growinggradebygrade.com/2020/03/bu

dget-hacks-for-most-effective-lesson.html

• Bacteria killed by sanitizing?-

https://epa.gov/coronavirus/whats-the-

difference-between-products-disinfect-sanitize-

and-clean-sufaces.html

For research

https://www.cdc.gov/handwashing/show-me-the-science-handwashing.html
https://nymag.com/strategist/article/best-hand-sanitizers.html
https://growinggradebygrade.com/2020/03/budget-hacks-for-most-effective-lesson.html
https://epa.gov/coronavirus/whats-the-difference-between-products-disinfect-sanitize-and-clean-sufaces.html





















