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Students divided into small
groups are going to work on the
generation of energy through a
clean source such as wind.  They 
 shoul be size a mini generator of
wind, using a  didactic DIT-KIT. 

This scenario tries to find out
which wind generator is needed
to supply the energy needs of a
house, using a mini-generator.

To save his village from the drought,
William devises a plan to build a
windmill to power the village's
broken water pump. His small
prototype works successfully, but to
build a larger windmill, William
needs his father, Trywell, to give him
permission to dismantle the family
bicycle for parts, which is the only
bicycle in the village and the family's
last major asset.

With the help of his friends and the
few remaining members of the
village, they build a full-sized
windmill that allows for successful
planting. 

In this learning scenario, the
students will analysis of some effects
that affect energy production with
wind generators.

SUMMARY

BACKGROUND
AND SCOPE

Learning Scenario
Resource consumption and energy production

In this challenge, we propose to watch
the film "The Boy Who Harnessed the
Wind".

In this film, William Kamkwamba, the
protagonist, is a young schoolboy
from a farming family in Malawi.
William has a talent for fixing radios
for his friends and neighbours, and
spends his spare time searching the
local junkyard for salvageable
electronic components.

In the mid-2000s, the family's crops
fail due to drought and the resulting
famine devastates William's village,
sparking riots over government
rationing. 



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. Learn about how different numbers of blades produce different power
outputs from the wind turbine.

LO4. Learn about three blades shapes that produce different power outputs
from the wind turbine.

LO5. Learn about blade shapes they make themselves to produce different
power outputs from the wind turbine

LO6. The student will be able to understand the methodology of data
collection through ThingsBoard.

LO7. The student need to be aware of our dependence on fossil fuels.

LO8. The student will be able to learn about alternative ways of obtaining
energy.

Environmental Science
Technology

Technology of the information
and communication

LEARNING OUTCOMES

SUBJECTS

Learning Scenario

ESP32 Board

Voltage and current sensor

Wind and prower generator

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)

WHAT DO
YOU NEED?

Resource consumption and energy production
 



ACTIVITY 1. Introduce the topic of alternative energies. 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. Build the wind turbine. Download the 3D model in STL format from the
website https://cults3d.com/en/3d-model/gadget/wind-turbine-for-775-engine
Use a slicer application (such as Ultimaker Cura) to obtain a GCODE file compatible
with the 3D printer model available.

ACTIVITY 4. Set up the ESP32 Board and voltage/current sensors with your
students. The User Guide for the installation of the ESP32 Board and Sensor will
help you through this process.

ACTIVITY 5. Carry out measurements with the current and voltage sensors that
allow concluding which are the best conditions to obtain the highest power value
with the kit provided.

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 if your class decided to
mount a large solar panel on your school property? What fixed tilt angle would be
best for getting the most power from the sun?

LESSON PLAN
The following activities will help
you implement the learning
scenario in the classroom.

Learning Scenario
Resource consumption and energy production

Watch the video to help you in building the wind turbine:
https://www.youtube.com/watch?v=dUeHf4TfVAM 

https://cults3d.com/en/3d-model/gadget/wind-turbine-for-775-engine
https://www.youtube.com/watch?v=dUeHf4TfVAM
https://www.youtube.com/watch?v=dUeHf4TfVAM


The students have to collect the data of
the energy generated and can discuss in
which weather conditions the turbine
works best students and they can
understand about the factors that
influence the performance of wind
turbines.

They can also present the model they
have reproduced on the 3D printers and
explain how it works through video
tutorials where they show other students
how it works.

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 the
wind energy? 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/

https://www.energy.gov/eere/wind/wind-turbine-animation-v2
https://www.dobitaobyte.com.br/anemometro-caseiro-digital-com-
arduino/?amp
https://www.energy.gov/eere/wind/residential-distributed-wind-
animation

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.

https://www.energy.gov/eere/wind/wind-turbine-animation-v2
https://www.dobitaobyte.com.br/anemometro-caseiro-digital-com-arduino/?amp=
https://www.energy.gov/eere/wind/residential-distributed-wind-animation


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)


