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Station A: Lesson Plan for the teachers "Sources of energy”

Overview

After completing this lesson, the pupils will be  more  aware of  the risks of using non-
renewable sources of energy,  they will find alternatives for these - renewable sources– and
they  will be able to generate solutions to replace  fossil fuels with green energy in various
activities on a daily basis.

The objectives of the lesson

At  the end of  the activity, pupils will be able to:

1. define the concept of  "Energy";

2.  classify  energy sources;

3.  present  nine  sources of energy;

4.  explain at least  two differences between renewable and non- renewable energy sources;

5. present  the main ways  in which at least 5 out of  9  energy sources can be used;

6.  find at least one solution to increase the consumption of energy from renewable sources.

Terms and concepts  used/ developed:

• Energy sources;

• Renewable sources of energy;

• Non-renewable sources of energy;

• Gases with greenhouse effect;

• Global warming;

• Biomass;

• Coal;

• Geothermal energy;

• Hydropower;

• Natural gas;

• Oil;



• Solar energy;

• Nuclear energy (uranium);

• Wind energy.

Materials used: camera, computer, video projector, CD s,  power point presentation, ball,
cube, envelopes, sets of images corresponding to each type of energy, A3 sheets of paper,
glue, flipchart.

Resources: the pupils in the target group, who take part in the Erasmus + project, coordinator
teachers.

Methods used: explanation, the didactic game, the cube, R.A.I. conversation;

A description of the main activities

1. Capturing   the pupils ′attention and  presentation  the topic of the lesson

The light in the classroom is turned off. The pupils are challenged to answer the
following question: "What are the consequences of the power cut on the activities that you
proposed today?"

The pupils are announced that throughout this activity they will have a better
understanding about the production of energy, the effects it has on the environment, the use
of certain energy sources and what we can do to reduce the negative impact by increasing the
consumption of  green energy.  The teacher writes the title on the board.

2. The didactic game "Guess the source of energy"

The pupils will be divided into six teams, and they are asked to identify from a set of
images those corresponding to each type of energy they know, on the basis of their previous
knowledge and life experience.

On a sheet of flipchart, the teams will stick the images they received in the appropriate
boxes according to the type of energy they have identified. At the end of the activity the
worksheets will be analysed and compared, pointing out what the pupils already know and
what they would like to find out more.

1.A power point presentation about the sources of energy will be shown in order to clarify the
information, which will be used for the next stage. The pupils from the six teams  choose a facet of the
cube by throwing it. Working in groups, the pupils approach  information according to the side of  the
cube they have chosen.

• Describe the types of energy sources which are used in our country.

• Associate the energy sources in the second column with   the main types in the first column.

I                                                                                                    II

• I NON-RENEWABLE  SOURCES 1. BIOMASS



• II RENEWABLE SOURCES                                              2. COAL

3. WATER ENERGY

4. OIL

5. SOLAR ENERGY

6. WIND ENERGY

7. NATURAL GAS

8. NUCLEAR ENERGY

9. GEOTHERMAL ENERGY

• Compare the non-renewable and the renewable energy sources

•  Comment on why it is necessary to use renewable energy

• Analyse the main uses of each energy source

The task to be fulfilled is to rank the main ways of using each energy source, using a
scale from 1 to 5, 1 meaning the frequency use (e.g., petroleum is used in transport mostly,
therefore the correct answer is 1 in this column). After finishing this activity, the team will
present the hierarchy of the main ways of using energy sources and then it will be compared
to the model (ANNEX 1).

APPLY

Identify ways in which various activities, which take place in school are connected with this
activity (Example. transport to and from school) shall no longer depend on the consumption
of energy from non-renewable sources. You can start identifying these ways from the energy
needs of your school: warm water, lighting, transport etc.

The teacher announces the working time the pupils have at their disposal, each of the team  is
supervised and the teacher intervenes in the activity whenever necessary. During the
presentations the pupils are encouraged, increasing their  interaction.

Finally, make a summary of all the presentations and explain to the pupils, though it is
difficult to give up energy consumption from non-renewable sources entirely, at least  we can
reduce this consumption if we apply the solutions they came up with.

4. KNOWLEDGE ASSESSMENT

RTA ( Respond - Throw - Ask)

 The teacher presents the content/topic of  the assessment;
 The teacher  provides the pupil who is  appointed to start the activity with an easy

ball; he/she  will  ask a question and throw the ball to a colleague that will answer the
question; in turn, this pupil will throw the ball to another colleague, asking a new
question; the pupil who is not able to give  the correct answer  will be out of  the



"game", the correct  answer is  given  by the one who  asked the question, he /she has
the right to ask another question; if  he/she does not know the right answer, he/she
will be  out of  the game in favour of the pupil who was asked .

 The pupils  who  have  knowledge  related to the theme assessed  will remain in the
game;

 At the end of the activity, the teacher clarifies any problems/questions left
unanswered.

Station B: The didactic game "Guess the source of energy"

On a sheet of flipchart( like Annex B), the students will stick the images ( like Annex
C) they received in the appropriate boxes according to the type of energy they have identified.
At the end of the activity the worksheets will be analysed and compared, pointing out what
the pupils already know and what they would like to find out more.

Annex B

No. Type of energy Appropriate  images

1. BIOMASS;

2. COAL;

3.
GEOTHERMAL

ENERGY;

4.
HYDROPOWER

ENERGY;

5. NATURAL GAS;

6. OIL;

7. SOLAR ENERGY;

8.
NUCLEAR ENERGY

(URANIUM);

9. WIND ENERGY



Annex C



The Green Energy- The Future Energy



Station C: Lecture about energy –Power-point presentation- The

Green Energy- The Future Energy

























Evaluation



Station D. Exercise - The Overturned Cube

The pupils from the six teams choose a facet of the cube by throwing it.
Working in groups, the pupils approach  information according to the side
of  the cube they have chosen.

• 1.Describe the types of energy sources which are used in our
country.

• 2.Associate the energy sources in the second column with   the
main types in the first column.

I                                                                                                    II

• I NON-RENEWABLE  SOURCES                                   1. BIOMASS

• II RENEWABLE SOURCES                                              2. COAL

3. WATER ENERGY

4. OIL

5. SOLAR ENERGY

6. WIND ENERGY

7. NATURAL GAS

8. NUCLEAR ENERGY

9. GEOTHERMAL ENERGY

• 3.Compare the non-renewable and the renewable energy sources;

• 4.Comment on why it is necessary to use renewable energy;

• 5. Analyse the main uses of each energy source;

The task to be fulfilled is to rank the main ways of using each energy source, using a
scale from 1 to 5, 1 meaning the frequency use (e.g., petroleum is used in transport mostly,
therefore the correct answer is 1 in this column). After finishing this activity, the team will
present the hierarchy of the main ways of using energy sources and then it will be compared
to the model (ANNEX 1).



Annex 1

Ways of using energy sources:



E. The didactic game -RTA ( Respond - Throw - Ask).

6.APPLY

Identify ways in which various activities, which take place in school are
connected with this activity (Example. transport to and from school) shall no
longer depend on the consumption of energy from non-renewable sources. You
can start identifying these ways from the energy needs of your school: warm
water, lighting, transport etc.

The teacher announces the working time the pupils have at their disposal, each
of the team  is  supervised and the teacher intervenes in the activity whenever
necessary. During the presentations the pupils are encouraged, increasing their
interaction.

Finally, make a summary of all the presentations and explain to the pupils,
though it is difficult to give up energy consumption from non-renewable sources
entirely, at least  we can reduce this consumption if we apply the solutions they
came up with.

KNOWLEDGE ASSESSMENT

RTA ( Respond - Throw - Ask)

 The teacher presents the content/topic of  the assessment;
 The teacher  provides the pupil who is  appointed to start the activity with

an easy ball; he/she  will  ask a question and throw the ball to a colleague
that will answer the question; in turn, this pupil will throw the ball to
another colleague, asking a new question; the pupil who is not able to
give  the correct answer  will be out of  the "game", the correct  answer is
given  by the one who  asked the question, he /she has the right to ask
another question; if  he/she does not know the right answer, he/she  will
be  out of  the game in favour of the pupil who was asked .

 The pupils  who  have  knowledge  related to the theme assessed  will
remain in the game;

 At the end of the activity, the teacher clarifies any problems/questions left
unanswered.



Station F: Experimental activity 1: Solar heating of water

 To accomplish this activity, first watch the video(water solar heating)
created by the Erasmus project team at the youtube address:
https://www.youtube.com/channel/UCfNeKwbTby_2xZB0J1mVUtw
or website project www.eufures.eu

Experimental activity 1: Solar heating of water

Solar heating of  water

The absorption of  heat depends on the absorbent colour , black is ideal from the point of
view of absorption while other colours absorb a part of the heat, the other part being reflected.
This activity shows the capacity of  solar light to heat.

Tasks:

Work in small groups for the following tasks:

1. Fill the black pipe with water. Expose the pipe to light for a minute, five minutes and ten
minutes. After each period of  time pour water from the pipe  in a glass bowl and measure the
temperature.

2. Do the experiment again with a pipe that is painted in green.

3. If  you use a lamp as a source of light, investigate the effect of  the lamp movement  in the
middle of the distance.

4. Write down the measured data in temperature tables according to time.

5. Discuss with your group and answer the following questions:

o What is the appropriate  water temperature to be used for showers ?
o How long does it take to reach the appropriate temperature with each pipe used?
o What  is the length of the pipe in order to produce  20 litres of warm water for the

shower and how long will it take to do that ?

Comments for teachers:

This activity illustrates the fundamental principles of  heating water using infrared radiation
in the sunlight and the importance of  colours on the absorption of  radiation. If there is  no
sunlight, it is better to use incandescent electric filament lamp or an infrared radiation lamp.



Station  G- Experimental activity 2: Windmill

Purpose: to study the effect of light on the heating water

Materials: 2  pipes (2 meters long) painted in black, in green; graded beaker ;  thermometer;
incandescent lamp or 100 W infrared lamp, if there is no sunlight.

Key words: temperature, light/infrared, colour effects

Skills: observation, the use of data analysis and deduction

School subjects from the national curriculum: Science, Geography

Age group: 10 – 12, Cycle: V – VI

Data recording: Solar heating of water

Water temperature at the tap at the beginning:

Water volume from the pipe:

TASK
TIME (minutes)

Temperature (°C) Observations
1 5 10

Black pipe

Green pipe

Shower temperature

To accomplish this activity, first watch the video( the wind power) created by the Erasmus
project team at the youtube address:
https://www.youtube.com/channel/UCfNeKwbTby_2xZB0J1mVUtw or website project
www.eufures.eu



Experimental activity 2: Windmill

The winds are formed because the sun does not warm the Earth evenly, leading to movements of
air. The kinetic energy of the wind can be used to spin the turbines capable of generating
electricity.

Tasks:

Work in small groups for the following tasks:

1. Cut from the sheet of paper, a square  of  21 cm;

2. Draw two lines (diagonals) on the square of paper;

3. From every angle of the square  mark with a pencil on each line drawn,  at a distance of 8.5 cm.

4. Cut each corner of the square from every angle on the traced line, up to the drawn mark  at a
distance of  8.5 cm.

5. Fold the corners of the paper, secure the folded  corners on the wooden wand using a drawing
pin.

Be careful not to press the drawing pin too hard so that the windmill can  spin!

6. Go out  in the open air or sit down in front of a fan. The windmill  will be operated by the air
stream.

Comments for teachers:

This activity shows  the  main principles of  producing electricity  using the power of  the wind
from the air  movements and its importance  because  polluting substances and greenhouse gases
are not released in the air, due to the fact that fuels are not burnt.  It is a good idea to use a fan if
there is not wind.

Purpose: to study the effect of wind to produce electricity.

Materials: a sheet of paper, a wooden  wand (stick or wooden  knitting needle), ruler,  scissors,
pencil, drawing pin.

Choose the correct version:

o people who live in remote places and use electricity from the wind turbines often use
batteries or reserve generators/ coals to ensure electricity during the periods when there
is not enough  wind.

o The wind is a source of exhaustible / inexhaustible energy. The wind force is able to



Station H- Experimental activity 3: Solar charger with photovoltaic  cells

produce electrical / thermal / nuclear energy with the help of some special installations,
called wind turbines.

Key words: wind,  wind turbine, power

Abilities:  observation, testing, analysis and deduction.

School subjects  from the national curriculum: Science, Geography

Age group: 10 - 12, cycle: V – VI

To accomplish this activity, first watch the video( solar charger) created by the Erasmus
project team at the youtube address:
https://www.youtube.com/channel/UCfNeKwbTby_2xZB0J1mVUtw or website project

www.eufures.eu;

Experimental activity 3 : Solar charger with photovoltaic  cells

Required materials:

To make  a solar  charger you need: 4 photovoltaic solar panels, four 1.2 V
rechargeable batteries, a box ( plastic food casserole), connecting  wires and a jack  USB
cable to connect the  mobile phone to the charger, glue gun.

Procedure:

We bought  solar lamps. We extracted the solar panels (they have a positive terminal and a
negative terminal) and the rechargeable batteries from the solar lamps. We sealed the solar
panels one after another on a casserole dish with a glue gun. Before fitting the panels we
made holes to  insert  the wires from the panels. The wires are inside the casserole dish. The
legs of the lamps were used to make batteries racks. We made two racks with two batteries
each, connected in  series. In the middle of them  we made a slot in order  to connect each
battery in parallel with a solar panel.



Station I: Worksheet - „The Green City“

In the end, we used a USB cable and  we  tied the red wire to the negative storage
batteries connected in series and the black  wire to the positive terminal. We bonded the wires
with a  strip in order not to fall.

This project is a solar battery charger, but it is  also an external battery for  the phone.

The solar energy is converted into electrical energy. The batteries are used as a storage
battery.

The advantages and disadvantages of solar energy

Advantages:

1. Solar energy is available in huge amounts, it is inexhaustible (at least for a few billion
years) and  environmentally friendly.

2.Solar energy is a renewable energy source in the true sense of the word. It will disappear
only if  the sun  stops  burning, in this case there will  be no  life on our planet at all.

Drawbacks:

1. The initial costs for  the components  are high. The installation of a panel  for capturing
solar energy is expensive.

2.The biggest drawback is that  solar energy is dependent on the sun rays, in other words the
amount of  solar  radiation that reaches the Earth. And this is variable, depending on  the
time,  on  the period of  the year,  but also  on  the atmospheric  conditions.

Age group: 10 - 13, cycle: V - VII.

SCHOOL SUBJECTS  FROM THE NATIONAL CURRICULUM:  Science, Geography,
Computer Science

COSTS AND APPLICATIONS

One of the applications of  solar energy is  the solar charger. It can be used to charge the
mobile  phone battery or  for  lighting.

- solar panels with storage battery: 1,5 euro

- cables: 2 euro

- labour  costs: 1 euro

Overall costs 2 euro lei

Topic ' The Green City'



Aim: the development of interest and responsibility to maintain a sustainable natural
environment;

Keywords: alternative energy, wind energy, solar panels, photovoltaic batteries, energy from
biomass, energy obtained from water, ways of reducing energy consumption at home, school/
in our country.

Skills: direct observation, the ability to use data, analysis and synthesis, deduction;
SCHOOL SUBJECTS: Science, Geography, Biology, Arts;

Target group: 10-13 years, cycle: V, VI, VII;

Materials required: working tables, photos, sheets of paper, recyclable materials, crayons,
felt tip pens, watercolour paints, internet, informative materials;

Teaching methods used: presentation, explanation, demonstration, brainstorming,
teamwork.

Stages of the activity:

 Stage I: The learning activity - sources of energy-

Do the activity "Sources of energy" beforehand- according to the instructions in lesson 1-
made available by the Erasmus team from Romania.

The aim of this lesson is to prepare your pupils to work in teams for the current theme and
provide the pupils with the essential information about the resources and  alternative  energy
that exist ;

 Stage  II: Working in groups:  " The Green City"
 Make a poster /collage to describe a city that uses alternative/green energy efficiently.

Note: the pupils are divided into teams (consisting of 5 members) in order to carry out this
task; the pupils are announced that they are going to do the task 7 days before the activity. To
organize this activity in the classroom, we need the following materials: large sheets of paper,
crayons, felt tip pens, glue;

In order to make the poster/ collage, the pupils need to understand they will follow the
steps:

 Finding ways in which various activities which take place in a city shall not depend
on the consumption of  non -renewable energy;

 Making a poster / Collage using drawing/painting/writing technique, using drawings
made by them, photos, messages to illustrate the solutions they have found and their
advantages.

 Presenting  the poster/collage in the front of the classroom;

Stage III: Presentation of the pupils' projects in school

 During the presentation session the groups of the pupils  will  present the
posters/collages in front of the  classroom  at  a  time  established  by  the  coordinator
teachers. During this presentation session you can invite other teachers from your



Station J /Homework/ Creative composition with the title "Little inventor of the future"

school, the children’s parents or the representatives of the institutions in the
community that take actions for protecting the environment.

 At this stage the pupils present the posters/ collages   in front of their colleagues and
the guests, receiving suggestions for improvement and congratulations.

 Exhibions of the projects group.

SCHOOL SUBJECT: Native Language (German, Czech, Romanian, Turkish, Greek,
Luxembourgish);

TOPIC– Creative composition with the title "Little inventor of the future"

TARGET GROUP: the pupils involved in  the Erasmus  + project,  aged 10-13 years;

PURPOSE: to understand the importance of the project theme now and in the future;
OBJECTIVES:

- to know and use the concepts  specific to the field of energy;

- to develop interest and  motivation for the study and application of the notions about
energy in  various contexts;

- to organise the information that will be used in the composition in a logical and
chronological order.

Procedure:

Step 1: the teacher announces the title of the composition at least 5 days before the
activity - literary composition "Little inventor of   the future."

Step 2: the teacher tells the pupils that the composition is creative and that they must  use
the scientific terms they discovered researching the energy field.

Step 3: the teacher presents the elements that must be included in this type of
composition: "Imagine you are in the future. You have found a new source of energy
which can be used by people. Develop your ideas in a composition to illustrate how the
energy source that you have discovered can be used";

Step 4: Aspects that should be followed in writing this composition:

• to comply with the assignment;

• to use terms/ structures  specific to the energy field  that may be introduced in the
composition;

• must have an appropriate content   requirement;

• to use  expressive phrases and  approach the topic in an original way;

• to comply with the number of  lines ( 25-30 lines ) required;

• Checking the compositions, correct any mistakes and provide additional information ;

• Publishing the best compositions in the school magazine;
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