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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

Students divided into small groups must measure different air quality parameters
(particles in suspension/particulate matter) in 3 areas of the school: laboratory,
machining workshop and the hall of aour school. This learning scenario will focus on one of
these three areas: the chemical analysis laboratory.

This challenge consists of two parts:

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

2nd PART. They will have to analyze the air and understand under what conditions it
is polluted, and then discuss the results in class.

Therefore, throughout this challenge students will learn to:

- The importance of collaborative work
- Know the importance of air quality and briefly the related regulations
- Know the typology of particles in suspension in the air
- Know the risk to health and the environment of suspended particles

Problem Situation

Did you know that we spend between 80% and 90% of the time of our lives indoors? School,
work, shops, our own home... In developed countries we spend little of our time outside, so
the air we breathe in each room we find ourselves in is decisive.

As you know, the air we breathe contains mainly oxygen, nitrogen and hydrogen, but it is
also made up of hundreds of other compounds. Therefore, quality air refers to the presence,
or absence, of certain substances in a space.

Dust, pollen, dirt, sulfur dioxide and many other microorganisms are what determine the
concentration of pollutants. If we can measure these values   in a space and optimize them,
we will be talking about quality air that is beneficial for us.

The is a closed place, where many students pass and where they work with different
chemical reactions

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

Overview

Subject(s) Environmental Science, Chemistry, Biology and Technology of the
information and communication

Objective and
scope

Through collaborative work, the aim is to incorporate students into real
environmental problems. Throughout the challenge, students will learn how a
particle meter works and with the data collected they will be able to make a
discussion about the state of the air.

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

ESP32+Dust/Particle Sensor: PMS5003 or PPD-42 (new KIT)

And teaching unit on particulate matter

Resources

NOT READY
YET

- What is
particulate
matter? https://www.airthings.com/en/what-is-particulate-matter

- DIY air pollution monitoring with DustDuino: Arduino Uno Edition,
https://geojournalism.org/2014/04/dustduino-arduino-uno-edition/

- Build your own particle sensor,
https://www.epa.gov/sites/default/files/2014-12/documents/sensor-kit-i
nstructions.pdf

- How does PM affect human
health?https://www3.epa.gov/region1/airquality/pm-human-health.htm
l

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

https://www.airthings.com/en/what-is-particulate-matter
https://geojournalism.org/2014/04/dustduino-arduino-uno-edition/
https://www.epa.gov/sites/default/files/2014-12/documents/sensor-kit-instructions.pdf
https://www.epa.gov/sites/default/files/2014-12/documents/sensor-kit-instructions.pdf
https://www3.epa.gov/region1/airquality/pm-human-health.html
https://www3.epa.gov/region1/airquality/pm-human-health.html


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 PM

Lesson plan

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

Activity number Description Duration

1

Introduction to the topic of air pollution, to the learning
scenario, and explanation of the activity and creation of
student groups 1 hour

2
Kit Explanation
Use one of the kits so that each component can be held up
while it is introduced.

1 hour

3

Prepare any materials used to mount the sensor
components.

- Installation of the sensors in the place chosen for
taking samples

- Data collect

2 hours

4

Closing discussion (If additional time remains)- an also
repeat questions from beginning to see what students
remember or go over anything that you didn’t have time to
cover in the beginning.

Presentation of the testing results and discussion

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 Ability to manage time (plan team tasks) and

2 Understand the installation of the kit and its operation

3 Ability to handle sensitive equipment to extract data

4 Ability to process scientific information

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

6
Development of both group and individual communication skills

Feedback

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


