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About PARADIGM

PARADIGM is a European co-funded project that aims to use the appropriate technological
infrastructure (devices, data platforms and tools) to empower the active engagement of
citizens in taking action against climate change and for sustainable development through
better monitoring and observing the environment and its environmental impacts.

Generally, PARADIGM aims at:

✔ raising environmental awareness and active engagement in green initiatives

✔ developing innovative STEM based curricula that cultivate transversal skills

✔ upskilling teaching staff with novel educational methodology and tools

✔ creating a European Community of Citizen Science.

PARADIGM promotes innovative practices based on designing and developing the
appropriate technological infrastructure coupled with selected learning scenarios or
challenges that will be piloted by the network of European Schools of the PARADIGM
community. In specific, the purpose of the project is to train, lead and motivate learners to
gain environmental knowledge and propose solutions via an educational process based on
three different learning dimensions-objectives:

a) The cognitive dimension: Learners will gain environmental knowledge through
Problem Based Learning and IoT-STEM based activities and platforms.

b) The scientific dimension: Learners will act as scientists. They will acquire knowledge
through an empirical process based on the scientific method (e.g. observation,
scepticism, cognitive assumptions, hypotheses, inductive thinking, etc.).

c) The pedagogical dimension: Educators will receive the appropriate pedagogical
directions to implement a teaching approach based on the principles of inclusive
education through an e-learning course and open content repositories.

The PARADIGM project (2021-1-ES01-KA220-SCH-000027663) has been funded with support from
the European Commission. This communication reflects the views only of the author, and the

Commission cannot be held responsible for any use which may be made of the information contained
therein.
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Summary

In groups of 3-4, students will measure the CO2 gas in the air with the help of a sensor. The
students will install and place the sensor inside their classroom to measure the concentration
of CO2 indoors.

This challenge consists of two parts:

1st PART. Learn how the CO2 sensor works and install it in a sensitive area of   the
school.

2nd PART. Students will analyze the data measured through the sensor and
understand the impact of CO2 emissions to air pollution, global warming, human
health and the environment, and further analysing the results in their classroom.

Therefore, throughout this challenge students will:

- Learn the importance of collaborative work
- Know how CO2 can determine the air quality we breath.
- Know how CO2 can indirectly contribute to air pollution
- Understand that CO2 negatively impacts the human health and the environment

Problem Situation

It essential to mitigate air pollution and eliminate the greenhouse gas (GHG) emissions, as
they pose serious threats not only to the environment, but also human’s health.

CO2 is a gas naturally produced by animals during respiration and through decay of
biomass, and used by plants during photosynthesis, yet it accounts only for a tiny
percentage in the atmosphere. However, it is one of the most important greenhouse gases.

Carbon dioxide levels in the atmosphere are rising as a result of the burning of fossil fuels,
which is thought to be a contributor to global warming.

In this challenge you will have to determine the place where to install the CO2 sensor and
analyze the results obtained during the corresponding measurements.

General information

Overview

Subject(s) Environmental Science/Education, Chemistry, Biology and Technology of the
information and communication, Physics, Design and Technology

Objective and
scope

Through collaborative work, the aim is to incorporate students into real
environmental problems. Throughout the challenge, students will learn how
CO2 can indirectly impact air pollution. Moreover, with the data collected they
will be able to make a discussion about the state of the air quality. They will
also have the chance to discuss that although carbon dioxide is not
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considered an air pollutant, its concentration in the atmosphere has
significantly increased due to human activity.

Level of studies Secondary school students

Teaching
materials

Necessary materials for the installation of the Arduino sensors (DIY sensor):

- Instruction manual for installation

- Dust sensor module: MH-Z19 CO2 sensor module

- And teaching unit on CO2

Resources

- What is CO2?
https://pubchem.ncbi.nlm.nih.gov/compound/Carbon-dioxide

- DIY air quality monitoring with MH-Z19 module
https://www.winsen-sensor.com/d/files/infrared-gas-sensor/mh-z19b-c
o2-ver1_0.pdf
https://www.reichelt.com/magazin/en/projects/build-your-own-co2-me
asuring-device/

- Build your own CO2 sensor:
https://www.reichelt.com/magazin/en/projects/build-your-own-co2-me
asuring-device/

- How does CO2 affect human health, the environment?
A) https://www.nature.com/articles/s41893-019-0323-1
B) https://sciencing.com/list-5921485-effects-carbon-dioxide-air-pollu

tion.html

Learning Outcomes

Please address the number of LOs and state a short description of each one.

LO number Description

1 Students will be able to use and handle DIY kits and equipment to make
measurements

2 Students will be able to assess different kinds of air pollution and air
quality

3 Students will know the methodology for data collection
4 Students will be able to identify the causes of air pollution

5 Students should be able to know the consequences for health and the
environment of CO2

Lesson plan

Please describe in detail the activities during the lesson and the number of teaching hours
they require

Activity number Description Duration

https://pubchem.ncbi.nlm.nih.gov/compound/Carbon-dioxide
https://www.winsen-sensor.com/d/files/infrared-gas-sensor/mh-z19b-co2-ver1_0.pdf
https://www.winsen-sensor.com/d/files/infrared-gas-sensor/mh-z19b-co2-ver1_0.pdf
https://www.reichelt.com/magazin/en/projects/build-your-own-co2-measuring-device/
https://www.reichelt.com/magazin/en/projects/build-your-own-co2-measuring-device/
https://www.reichelt.com/magazin/en/projects/build-your-own-co2-measuring-device/
https://www.reichelt.com/magazin/en/projects/build-your-own-co2-measuring-device/
https://www.nature.com/articles/s41893-019-0323-1
https://sciencing.com/list-5921485-effects-carbon-dioxide-air-pollution.html
https://sciencing.com/list-5921485-effects-carbon-dioxide-air-pollution.html
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Introduction to the topic of air pollution, to the learning
scenario, and explanation of the activity and grouping
students 1 hour

2
Kit Explanation
The components of the Kit, as well as basic terms of the
components, will be explained

1 hour

3 Indoor installation of the sensor 
Data collection 2 hours

4

Discussion of possible obstacles faced during the
installation of the Kit 
Discuss solutions to overcome the above-mentioned
obstacles
Presentation of the data collected
Discussion of the results among the students and teacher

1 hour

5 Evaluation 1 hour

Presentation of results

Students will create a small portfolio of the activity done (photos of the experiments, data
collected, results…) Upload data and results at Citizen Science Platform: the PARADIGM
Virtual Maker Space and Repository in order to exchange information with other school
teams.

Evaluation criteria

Assessment criteria that teachers will be using to evaluate students’ work:

1 Time management skills
2 Communicational and presentational skills

3 Ability to follow instructions

4 Ability to install the Kit successfully

5 Ability to collect and analyze data

6 Ability to connect scientific information with the subject of environmental
awareness 

Feedback

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




