Background:
A higher concentration of carbon dioxide (CO₂) affects human concentration and memorization. In a
classroom environment, teachers and students exhale CO2, increasing the level of CO₂ of the room.
Therefore, maintaining a suitable CO2 level in the classroom can allow students to focus in class and learn
more materials. This motivated our group to test the relationship between carbon dioxide concentration, and
classroom occupancy and ventilation.

Hypothesis:

Project Purpose:

Classroom occupancy and ventilation have an
appreciable effect on CO₂ levels in classroom
settings.

The project aims to discover the relationship between
classroom occupancy and CO₂ levels and between
ventilation and CO₂ levels.

DETERMINING CARBON DIOXIDE LEVELS IN CLASSROOMS
The Effect of Classroom Occupancy on the Carbon Dioxide Levels
Setting:
Room B has high occupancy with15 people, and high ventilation because of opened
door.
Room C has low occupancy with 10 people, and high ventilation because of opened
door.

The Effect of Ventilationon the Carbon Dioxide Levels
Experimental Plan:
A Vernier CO₂ probe was used to record the change of CO₂ levels in two classrooms with different ventilation levels.
The first room has 15 students and low ventilation (Room A), and the second room also has 15 students but high
ventilation (Room B). Each classroom was measured in two 40-minute sessions, one at the beginning of the school day
and one at the end of the school day. The four graphs are analyzed to see the effect of ventilation on CO₂ levels
throughout the school day.

All graphs were created by the student researcher

Experiment process:
we placed the vernier detectors in the center of each room to measure the CO₂ and its change
during 40 minutes. These two rooms were measured both at the fourth period during the same
day. The data was collected by 4 samples per minute to increase the precision.

Room B

Result:
Increase of Carbon Dioxide Level in Room A

Increase of Carbon Dioxide Level in Room B

Room C

In this session, the increase of carbon dioxide
level in room A is from 3854 ppm to 4535
ppm, with a 681 ppm difference. The
increase of carbon dioxide level in Room B is
from 664 ppm to 1346 ppm, with a 682 ppm
difference. Since the increase of carbon
dioxide levels in room A and room B are
relatively similar, it indicates that ventilation
is not a big factor to determine the increase
of carbon dioxide during one session.

At the beginning of the day, when the carbon dioxide levels are relatively similar, Room A exhibits a
greater carbon dioxide increase after the session, with a increase of 988 ppm while the CO₂ increase
in Room B was 452 ppm.

Results:

Results:

In Room B, the total amount of CO₂
increases 664ppm - 1346ppm with the
difference of 882ppm. The trend is
continuously slowly increasing.

In Room C, the total amount of CO₂ decreases
from 1132ppm - 1065ppm with the difference of
negative 67ppm.The biggest change is from 1058
ppm - 936ppm happening at 5 minute.

Conclusion
CO₂ and room occupancy:
The room occupancy is related to the change of Co2. The higher the room
occupancy, the amount of CO₂ will likely be larger. From the graph,
Room B has a much larger difference of Co2's change compared to room
C. Room B also has a steadily increasing trend, but Room C only has little
change during 40 minutes.

CO₂ and room ventilation:
The room ventilation is also related to the change of CO₂. The better ventilation
leads to smaller amount of CO₂. Based on the research, CO₂'s change between the
same session of two rooms are different. The worse ventilation room has much
larger amount of CO₂ during a class period. Within a whole day, CO₂ tends to
accumulate enormously more in the low ventilation classroom compared to the
high ventillation classroom.

At the end of the school day, there is a huge difference between the carbon dioxide levels of Room A
and Room B. At the beginning of the 40-minute session, the carbon dioxide level of Room A was 3854
ppm, and the carbon dioxide level of Room B was 664 ppm, with a 3190 ppm difference. The
difference illustrates that Carbon Dioxide is more likely to accumulate in room with low ventilation.

discussion and application
We will give a simple cognitive test to students in the class to find out the
relationship between the amount of CO₂ and student mental acuity. If the current
classroom condition will lead to a large amount of CO₂ which can affect students'
mental acuity, schools may need to consider improving the studying environment by
rearranging classroom occupancy and changing ventilation systems.

