What Face Covering Best Prevents me from
spreading Covid
Materials

Problem / Testable Question
Do I wear the correct face mask/protection to
prevent me from spreading Covid?

Background Information
The coronavirus pandemic has been going on
for almost 2 years now. Current CDC
recommendations say that students in schools
should be at least 3 feet apart in physical
distance, and for everyone to wear masks. Our
school district is following CDC
recommendations, and requires all staff and
students to wear masks and keep 3 feet
distance where possible.
N95 masks are supposed to be the most
effective protection against Covid, but since
they are often sold out or expensive, many
people use some other face coverings,
including face shields.

Hypothesis
I hypothesize that using a face shield alone is
sufficient to prevent me from giving others
Covid. I think that having a physical barrier in
front of my face means that when I exhale, the
air will not go through the face shield towards
someone else, but stay around my face.
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Quantity
Cloth mask with filter pocket

Materials
1

Surgical mask

1

PM 2.5 filter

1

Face shield

1

Hair Dryer

1

Candle

1

Candle Stand

1

Matches

1

Plexiglass barrier

1

Tape Measure

1

Procedure
1. Put a lit candle on a stand 3 feet away from a
plexiglass barrier.
2. Put on a face covering (other than for the test with
no covering).
3. Blow as hard as you can on the candle a few times
while your chin is hovering over the plexiglass
barrier.
4. Observe how much the candle flame moves.
Record your observation from 0 to 3, where 0 is
when the candle flame doesn’t move at all, 1 is
when the candle flame moves a little, 2 is a little
more, and 3 is when the flame moves vigorously or
goes out.
5. Repeat steps 2 through 4 but with a different face
covering or a combination of face coverings.
6. Do this experiment on a different day, in addition to
having another person try the experiment. Repeat
using a hair dryer for more air.

Results

Variables
What variable was changed in your
experiment? (Independent Variable)
Types of face protection - cloth mask with filter
pocket, PM2.5 filter, face shield, surgical mask.
Who/what blew air - person (self, parent), hair
dryer
What variable was measured in your
experiment? (Dependent Variable)
The dependent variable is whether and how
much the candle flame moves.

The results clearly showed that wearing no face
covering creates an extremely high risk of spreading
Covid as the candle flame moved vigorously.
A face shield alone or a cloth mask alone are not
good options for face coverings, as shown by tests with
the hair dryer. The air coming from the hair dryer can
more easily find gaps in the face protection(s), and the
candle flame will waver as a result.
When this researcher wore the surgical mask, the
candle flame moved, but with the hair dryer it didn’t.
This suggests that either I’m not wearing it correctly or
it is too big for me, both of which makes it unsafe as
the only face covering to use. However, wearing a
surgical mask and a cloth mask together provide better
protection.
Wearing a cloth mask with a PM 2.5 filter showed
good protection under the conditions tested as well.

Three feet

Mask represents a person or hair dryer with or without
a face covering.

Table of Observations
Conditions Tested

Self (average of 2
tests)

Hair
Dryer

Parent

No face covering

3

3

3

C.m.

0

1

0

C.m. + F

0

0

0

C.m + F + F.s.

0

-

0

C.m + F.s.

0

-

0

F.s.

0

2

0

S.m.

0.5

0

-

S.m + C.m.

0

0

-

S.m + C.m + F.s

0

-

-

S.m + F.s.

0

-

-

S.m + C.m + F.s.

0

-

-

S.m + C.m + F + F.s.

0

-

-

Key:
C.m. = Cloth Mask with filter pocket; F = PM 2.5 filter; S.m. =
Surgical mask; F.s. = Face shield
0 = when the candle flame doesn’t move at all;
1 = when the candle flame moves a little;
2 = when flame moves a little more;
3 = when the flame moves vigorously or goes out;
– = not tested

Graph comparing Self vs. Hair
Dryer with face coverings

Conclusion
In this project we looked at how well different face
coverings could prevent the spread of Covid. A
candle flame was used to observe air movement. Air
was blown either by the researcher, a parent, or
using a hair dryer.
The hair dryer was used because it blows air much
harder than people; this can be used to model air
moving during a sneeze or cough. Since this
researcher did not have access to equipment to
measure air movement from breathing, the visibly
moving flame was an attempt to record it.
We discovered that wearing any face covering was
better than not wearing a face covering. The
evidence did not support my hypothesis that the face
shield was enough to prevent the candle flame from
moving, showing that it gives inefficient protection.
In theory, a surgical mask provides >95%
protection against particles 0.1 microns and larger
(see Reference 5), similar to an N95 mask. But we
don’t know if this can be believed about our specific
masks that were bought online (Reference 4). Also, it
did not fit correctly, so it should not used by itself.
The PM 2.5 filter protects against particles 2.5
microns and larger, but viruses are smaller.
Therefore, wearing a surgical mask along with a cloth
mask with a PM 2.5 filter offers the best protection
from spreading Covid. Although hopefully N95 masks
will become more easily available soon!
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Reflections on Learning
Please answer the following
questions about your project.

1. Where did you do your project and who
supervised you?
ANSWER: I did the project at home and I was
supervised by my Mom.

2. Please fill out the chart with the safety
risks for your project and the safety
measures you used.
Possible Safety Risk

Safety Measures Used

Example: Use Power Drill

Parent Supervised

Example: Handled Liquid
Chemicals

Wore gloves and washed
hands after use

3. What gave you the idea for this project?
ANSWER: The thing that gave me the idea was
the Covid pandemic and the different kinds of
face protection available.

Example: Plants Grew Mold Threw plants away as soon
as they molded

ANSWER:
Possible Safety Risk

Safety Measures Used

Candle flame moving

Parent Supervision

Used hair dryer

Parent plugged it in

Did you follow all of the Austin Energy
Regional Science Fest’s Elementary Rules
and Guidelines?
ANSWER: I did.

4. What did you learn from doing your
project?
ANSWER: I learned that a lot of face coverings
can protect you to some amount, but germs
can always escape from the face covering. So
even multiple layers of face coverings don't
protect you completely from Covid. Therefore,
we should follow CDC guidelines on
distancing and wear the correct maks.

5. What would you change about the project
and why?
ANSWER: I would additionally test what
happens when the distance is two feet or one
foot because in my school we sometimes sit
that distance between each other.

6. What new questions do you have?
ANSWER: One of the new questions I have is
how far does the air move (if there is air that’s
coming out of my mouth that’s not touching
the candle flame).

7. Is there anything else you want to tell your
judge?
ANSWER:No.

