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In small groups, students will
measure the ozone gas in the
atmosphere with the help of a
sensor. The students will install and
place the sensor outside their
classroom to measure the outdoor
ozone gas concentration found in the
air. 

Students will learn how the ozone
gas sensor works  and install it in a
sensitive area of the school. Students
will then analyse the data gathered.

The ozone gas (O3) is extremely reactive
and colourless. It is produced by
electrical discharges (lightning) that
occur naturally in the upper
atmosphere between the altitudes of 15
and 35 km. This stratospheric ozone
shields the Earth from the Sun's harmful
UV radiation. Under suitable conditions,
interactions between sunlight and air
pollutants like nitrogen oxides (NOX)
and volatile organic compounds (VOCs)
result in increased amounts of ozone at
ground level.

Ozone is the main component of the
"photochemical smog" (a mixture of
pollutants that are formed when
nitrogen oxides and volatile organic
compounds (VOCs) react to sunlight,
creating a brown haze above cities) that
results from these interactions.

The main producers of nitrogen oxides
and VOCs are combustion activities,
which include motor vehicle engines,
power plants, and particularly
bushfires.

At ground level, exposure to elevated
ozone concentrations can cause
health and environmental problems. It
can negatively affect human cardiac
and respiratory systems and cause
irritation to the eyes, nose, throat, and
lungs when present at concentrations
significantly above natural
background levels. Ozone not only
affects human health but also
vegetation growth, and it can damage
materials, such as rubber, fabric,
masonry, and paint.
In this challenge, students will have to
determine the place where to install
the Ozone Gas Sensor and analyze the
results obtained during the
corresponding measurements.

SUMMARY
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LO1. The student will be able to install, use and handle a simple DIY kit (ESP32
Board).

LO2. The student will be able to understand the functioning of the equipment
connected to a simple DIY kit (ESP32).

LO3. The student will be able to conduct simple measurements to study the
environment and the air quality in a specific space and in a specific period of
time.

LO4. The student will be able to assess different kinds of air pollution.

LO5. The student will be able to understand the methodology of data
collection through ThingsBoard.

LO6. The student will be able to analyse and identify the causes of excessive
ozone gas concentrations.

LO7. The student will be able to identify the consequences for health and the
environment of excessive ozone gas concentrations.

Environmental Science
Chemistry

Biology
Technology of the information

and communication
Physics

Technology

ESP32 Board

Ozone Gas Sensor

User Guide for the installation
of the ESP32 Board and Sensor

User Guide for the transferring
of data to the Observatories
platform (ThingsBoard)

Computer with internet
connection

Data connection cable (Micro
USB)

LEARNING OUTCOMES

SUBJECTS WHAT DO
YOU NEED?

Learning Scenario
Ozone gas



ACTIVITY 1. Introduce the topic of ozone gas and explain the purpose of this
learning scenario. You can use the background information if needed.

ACTIVITY 2. Separate the students into groups (it is reccommended to have a
maximum of 5 students in each group).

ACTIVITY 3. Set up the ESP32 Board and Ozone Gas Sensor with your
students. The User Guide for the installation of the ESP32 Board and Sensor
will help you through this process.

ACTIVITY 4. Select the space in which you and your students will measure
the ozone gas concentrations.

ACTIVITY 5. Select the period of time in which the measurement will take
place. The reccommended for this learning scenario is a minimum of 24
hours. This will give you different parameters if the space is full or empty.

ACTIVITY 6. Transfer the collected data to the PARADIGM Observatories
(ThingsBoard). The User Guide for the transferring of data to the
Observatories platform (ThinsBoard) will help you through this process.

ACTIVITY 7. Ask each group to analyse the data. What is the ozone gas
concentrarion in the selected space? What causes its concentration in this
specific space? What are its consequences?

If you want to go further, ask your students to come up with a solution
that could reduce the ozone gas concentration in that specific space of
your school. See if they come up with interesting solutions that can be
implemented!

LESSON PLAN

The following activities will help
you implement the learning
scenario in the classroom.
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After the analysis of the results,
students need to document the
process of the learning scenario. They
can create a portfolio containing
pictures and/or videos of the
progress, as well as graphs showing
the results of the experiment.

Visit the European Citizen Science
Platform and sign in to upload your
students' projects. You can also see
what other schools around Europe
have developed.

Has any other school measured air
pollution? Compare the results! The
Citizen Science Platform will give
you the opportunity to comment on
other projects and contact the
teachers and/or students involved.

PRESENTATION
OF RESULTS

Share the results
with the European
Community.

ARE YOU A CREATIVE TEACHER
AND WOULD LIKE TO CREATE
YOUR OWN LEARNING SCENARIO
AND LESSON PLAN?

That's also possible! You can
download the template from the
Citizen Science Platform to
develop your activities and share it
with the community. You will help
other teachers by enriching the
PARADIGM training materials.

repository.paradigmproject.eu/

What is ozone? How is ozone measured? Air quality standards. Sources
of pollutants that produce ozone
MQ-131 ozone gas sensor
How to use MQ-131 sensor

https://www.qld.gov.au/__data/assets/pdf_file/0022/68080/ozone-poster.pdf
https://www.arduino.cc/reference/en/libraries/mq131-gas-sensor/%20%20https:/howtomechatronics.com/projects/diy-air-quality-monitor-pm2-5-co2-voc-ozone-temp-hum-arduino-meter/
https://arduino.steamedu123.com/entry/MQ-131-Ozone-Gas-Sensor


20%

Evaluating your students work and giving feedback is very important during
the learning process. In order to help you with that, we present the main
areas in which students can be evaluated after finalising this learning
scenario:

Time management (planning and managing team
tasks)

Add the feedback gathered from your students after the presentation of
results and your own personal feedback

EVALUATION AND 
FEEDBACK

15%

15%

15%

20%

15%

Understanding the installation of the kit and its
functionality

Ability to handle sensitive equipment to extract data

Ability to process scientific information

Ability to connect scientific information with the
subject of environmental awareness

Communication skills (in a team and individually)


