
 
 

UNIT 7: Generating Energy   
 

This unit is comprised of 6 activities which are outlined in table 7.1. These activities have been 

informed by the ENERGE Energy Literacy Framework. A guide to the ENERGE Energy Literacy 

Framework can be found in UNIT 0. This unit  introduces the mechanisms through which 

energy is harnessed to power global industry and human activity. It aims to increase 

awareness of how energy resources are currently being developed and managed. This unit 

explores the topics of energy generation, renewable and non-renewable energy sources, 

energy resource development and the building and management of energy resources and 

infrastructure. In activities 7.1 and 7.2 students students evaluate specific energy types, 

practical energy sources and identify energy types in their surroundings. In activity 7.3 

students write to their politicians about energy issues that are important to them. In activities 

7.4 and 7.5 students enhance their understanding of how renewable energy resources are 

developed and managed by designing, building and evaluating renewable energy systems. In 

activity 7.6 students act as government officials and explore through role-play the economic, 

financial, social and environmental impacts of energy decisions. The activities in this unit are 

suitable for lower and upper second level students. In particular, the energy literacy 

outcomes, the associated skills & competencies addressed and how the activities link to the 

national curricula are outlined in tables 7.2-7.4.   

 

OVERVIEW of UNIT 7 Generating Energy   

 

Table 7.1 Activities and titles are given, the time required to complete the activity and the ISCED 

classification. 

 

 

 

 

 

 

 Activity Title 
Estimated 

time 
(min)  

Level  

ISCED 
2   

ISCED 
3 

Activity 7.1 How do we generate Energy?  90-120 X X 

Activity 7.2 Identifying Renewable Sources of energy  45-60 X X 

Activity 7.3 Write to your prime minister about Fossil Fuels  45-60 X  

Activity 7.4 Designing a hydroelectric power plant 90-120 X  

Activity 7.5 How efficient is bio-energy?  90-120 X X 

Activity 7.6 The Game of Energy Choices (GOEC) 60-90  X 



 
 

Activities Mapped to Subjects in National Curricula 
 

 

Table 7.2 Activities are mapped to subjects in National Curricula . 
 

 

 

 

 

 

 

 

 

 

Activities Mapped to Energy Literacy Characteristics 
 

Table 7.3 Activities are mapped to Energy literacy Characteristics. 

 

 

 

 

 

Skill & Competencies Addressed 
 

Table 7.4 Activities are mapped according to Skills & Competencies addressed. 
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Activity 7.1 X X X         

Activity 7.2 X X X   X   X   

Activity 7.3 X X X   X X  X   

Activity 7.4 X X X     X    

Activity 7.5 X X X         

Activity 7.6 X X X  X X   X X  

 
C1 C2 C3 C4 C5 

Activity 7.1 X X X   

Activity 7.2  X X X  

Activity 7.3  X X X X 

Activity 7.4 X  X   

Activity 7.5 X  X X X 

Activity 7.6  X X X X 
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Activity 7.1    X   X X  

Activity 7.2        X  

Activity 7.3 X X   X X X X  

Activity 7.4 X X X  X  X X  

Activity 7.5    X   X X  

Activity 7.6 X X   X X X X X 



 
 

Activity 7.1 How do we Generate Energy? 

In this activity, students apply knowledge that 
they have already acquired to complete a set 
of exercises that cover four central ideas of 
energy: forms and sources, transfers, 
transformations and conservation. This 
activity provides students with the 
opportunity to explore the development and 
management of energy sources to generate 
electricity, renewable and non-renewable 
energy sources as well as the operation of 
commercial power-plants in order to develop 
a more grounded understanding of the 
science and how energy is harnessed and 
used to power human activity. This activity 
has been developed by Cookstown High 
School in Co. Tyrone, Northern Ireland.  

Duration  

• 90 – 120 minutes 

Energy Literacy Characteristics addressed: 

C1 Grounded understanding of science and 
how energy is harnessed and used to 
power  human activity 

C2 Understands the impact that energy 
production and consumption have on 
all spheres of our  environment and 
society  

C3  Sensitive to the need for energy 
conservation and the need to develop 
alternatives to fossil  fuel-based energy 
resources  

Skills & Competencies addressed: 

• Critical Thinking   

• Data Analysis  

• Research  

• Numeracy  

Subject links  in National Curricula: 

• Science 

• Technology & 
Informatics 

• Engineering 

• Geography  

Level  

• ISCED 2 

• ISCED 3 
 

 

Suggestions for use: 
 
1. Students can work individually or in 

pairs. Students should receive a copy of 
the student workbook to complete.  
 

2. Students can be reminded to read the 
factsheets and reading materials 
included in the activity worksheet.  
 

3. An accompanying teacher copy 
containing sample  solution for this 
activity can also be downloaded for use 
in the classroom.  

Fig. 1. Activity 7.1 Student Worksheet 



 
 

 
Fig. 2. Activity 7.1 Student Worksheet  

 
Fig. 3. Activity 7.1 Worksheet Reading 

Materials 

 

 
Fig. 4. Activity 7.1 Worksheet Reading 

Materials  

 

Extensions to Activity 

 

Materials 

 

• Activity 7.1 Student Worksheet 

• Activity 7.1 Teacher Copy (solutions)  

 

 

 

 

 

 

 

 

 

 

 

https://drive.google.com/file/d/1enpMCDKi0uBFTFilPo3X9djz1XhebtiD/view?usp=sharing
https://drive.google.com/file/d/1Hhwww_-3EvijphZ3PG0cL6lPcOmUUG6r/view?usp=sharing


 
 

Activity 7.2 Identifying Renewable Sources of energy 

This activity, students apply knowledge that 
they have already acquired to answer a series 
of questions about renewable and non-
renewable sources of energy as well as the 
generation of energy and electricity. In 
particular, students  explore what renewable 
and non-renewable energy sources are and 
name them. Student also explore how 
electricity is generated, the parts of power 
stations, their functions and the energy 
transfers that take place in power stations. 
This activity has been developed by Lycée 
Gaudier Brzeska in Saint-Jean-de-Braye, 
France. 

Duration  

• 45-60 minutes 

Energy Literacy Characteristics addressed: 

C2 Understands the impact that energy 
production and consumption have on 
all spheres of our  environment and 
society  

C3  Sensitive to the need for energy 
conservation and the need to develop 
alternatives to fossil  fuel-based 
energy resources  

C4 Cognisant of the impact of personal 
energy-related decisions and actions 
on the global  community   

Skills & Competencies addressed: 

• Critical Thinking  •  

Subject links  in National Curricula: 

• Science 

• Technology & 
Informatics 

• Engineering 

• Social & Health  

• Civics & Politics 

• Home 
Economics  

Level  

• ISCED 2 

• ISCED 3 

 

Materials 

• Activity 7.2 Student Worksheet  

• Activity 7.2 Teacher Copy (solution) 

Suggestions for Use   
 

1. Students can work individually or in 

pairs. Students should receive a copy 

of the student workbook to complete.  

Fig. 5.  Activity 7.2 Student Worksheet 

Fig. 6. Activity 7.2 Student Worksheet

https://drive.google.com/file/d/1bNfKk3BON4K9ZMLJccXgJfOekgxOkUva/view?usp=sharing
https://drive.google.com/file/d/15VYDawwqCrOY8_Oujldh65KFgjhvmEQ-/view?usp=sharing


 
 

Activity 7.3 Write to your Prime Minister about Fossil Fuels  
 

In this activity, students apply the knowledge 
and awareness that they have acquired and 
undertake action by writing a letter to their 
local politician or Prime Minister arguing for or 
against the continued use of fossil fuels. This 
activity develops students’ skill in critical 
thinking, forming coherent arguments and 
communicating through the medium of 
writing. Students think creatively about how 
to solve climate change while balancing 
economic, equity and other societal issues. 
This activity has been developed by St Mark's 
High School in Warrenpoint, Co. Down, 
Northern Ireland. 

Duration  

• 45-60 minutes 

Energy Literacy Characteristics addressed: 

C1 Grounded understanding of science and 
how energy is harnessed and used to 
power  human activity 

C2 Understands the impact that energy 
production and consumption have on 
all spheres of our  environment and 
society  

C3  Sensitive to the need for energy 
conservation and the need to develop 
alternatives to fossil  fuel-based energy 
resources  

C5 Strives to make choices and decisions that 
reflect these attitudes with respect to 
energy resource development and energy 
consumption 

Skills & Competencies addressed: 

• Problem Solving   

• Research 

• Critical Thinking  

• Data Analysis 

• Collaborating  

• Communicating 

Subject links  in National Curricula: 

• Science 

• Technology & 
Informatic 

• Engineering 

• Geography  

• Civics & Politics 

• English   

Level  

• ISCED 2 

• ISCED 3 

 

 

 

Suggestions for Use  

 

1. Students are provided with a basic 
writing frame that will help them to 
structure your work. This frame is basic 
and will help you access the lower levels 
of achievement, but a more creative 
approach is needed to access the upper 
levels of achievement. Students can use 
the sentence starters to help them along 
with their assignment. 
 

2. Teacher should adopt this framework to 
suit their region or country.  
 

3. Students should research what they wish 
to write about and ensure that their 
arguments are 

 

Fig. 7. Activity 7.3 Student Worksheet  

Extensions to Activity 6.3   

 

Materials 

• Activity 7.3 Student Worksheet  

https://drive.google.com/file/d/1iCXVUwApUwoo4dQhp-N8ABFf3Lrcs9gs/view?usp=sharing


 
 

Activity 7.4 Designing a hydroelectric power plant 

In this activity, learn about the topic of energy 
conversion in a hydroelectric power plant; 
functional principles and properties of 
hydroelectric power plants; by building a 
working model of a hydroelectric power plant 
and using this model to power an electric 
device (e.g. a light bulb) with it. Students also 
have the opportunity to research about the 
implications of hydroelectric power for 
society and the environment and explore its 
controversies as a renewable enegry 
technology. This activity was adapted from 
the ESTABLISH project which included a 
consortium of over 60 teachers across 
European countries. The ESTABLISH Teaching 
and Learning Units conform to the ESTABLISH 
definition of Inquiry Based Science Education 
(IBSE) and link to real world and industrial 
applications.  

Duration  
• 90-120 minutes 

Energy Literacy Characteristics addressed: 

C1 Grounded understanding of science and 
how energy is harnessed and used to 
power  human activity 

C3  Sensitive to the need for energy 
conservation and the need to develop 
alternatives to fossil  fuel-based energy 
resources  

Skills & Competencies addressed: 

• Problem Solving   

• Design  

• Critical Thinking  

• Collaborating  

• Research 

Subject links  in National Curricula: 

• Science 

• Engineering 

• Technology & 
Informatics 

 

Level  

• ISCED 2 

• ISCED 3 

 

 

 

 

Suggestions for Use  

 

1. Students may copy design ideas from 
existing plants and should make a list of 
needed material. Trial and error 
methods may be necessary to get 
everything working. They should then 
determine the power output of their 
model. 
 

2. Students should determine possible 
influences on the power of a 
hydroelectric power plant and test these 
out, then present their findings easy to 
understand. 
 

3. An industry visit at a hydroelectric power 
plant or expert interview would be 
beneficial if practical.  
 
Ask students the following questions to 
guide discussion: 
 

• How does a hydroelectric power plant 
work? 

• Which types of hydroelectric power 
plants exist, which are planned? 

• How much energy can be generated by 
your hydroelectric power plant? 

• Which values influence the power of a 
hydroelectric power plant? 

• Why are hydroelectric power plants so 
expensive? 

• What do you need for building a 
hydroelectric power plant? Which 
materials are useful? 

• Is your hydroelectric power plant 
efficient enough to …? 

• What do experts know about building a 
hydroelectric power plant? 

•  

Extensions to Activity 6.3   

 

Materials    

• Activity 7.4 Teacher Guide 

https://drive.google.com/file/d/1nRGC16jLnYXyZCbMgZsVyUofEZTF7DQZ/view?usp=sharing


 
 

Activity 7.5 Investigating the efficiency of bio-fuels 

This activity focuses on the question of how 

biogas is produced and in how far the 

production of biogas can be used as an 

alternative to conventional energy 

production (e.g. fossil fuels). Working 

together in groups, students have the 

opportunity to synthesise biogas. Afterwards, 

they determine the heating value of the 

biogas and analyse the explosiveness of air-

biogas-mixtures. Students compare the 

results of the heating value determination to 

the heating values and analysis results of 

other sources of energy. 

Duration  

• 90-120 minutes 

Energy Literacy Characteristics addressed: 

C1 Grounded understanding of science and 
how energy is harnessed and used to 
power  human activity 

C3  Sensitive to the need for energy 
conservation and the need to develop 
alternatives to fossil  fuel-based energy 
resources  

C4 Cognisant of the impact of personal 
energy-related decisions and actions on 
the global  community   

Skills & Competencies addressed: 

• Research 

• Critical Thinking  

• Collaborating  

• Communicating 

Subject links  in National Curricula: 

• Science 

• Social & Health  

• Geography  

• Civics & Politics 

• English   

Level  

• ISCED 2 

• ISCED 3 

 

Suggestions for use:  
 

1. The worksheets accompanying this series 

of investigations will help you to carry out  

2. the experiments necessary. Please refer 

to these. 

3. You may choose from any of the 4 

experiments included in the source 

material: (1) Synthesising biogas, (2) 

Determining the Heating Value of Natural 

Gas and Biogas, (3) Experimental 

Procedure using Biogas, (4) Analysis of the 

Above Heating Value Experiments & (5) 

Explosion Capability of a Methane-Air-

Mixture. 

 

4. Ask students to predict and evaluate what 

they expect to happen. An industry visit at 

a biogas plant or expert interview is 

recommended. Discussion Questions: 

 

• How is biogas produced? 

• What are the main difficulties in 

biogas production? 

Which material do you need for 

building a biogas plant? 

• How efficient is your biogas plan 

 
Fig. 8. Activity 7.5 Student Worksheet  

• Activity 7.5 Student Worksheet  

 

Materials   

https://drive.google.com/file/d/1XSMvP_gqpN1EQiZ2iFhxoItTpeZqfmjO/view?usp=sharing


 
 

Activity 7.6 The Game of Energy Choices (GOEC) 

This activity has been developed by the the 

United States Environmental Protection Agency. 

Generate: The Game of Energy Choices is an 

interactive game that allows students to explore 

energy choices and teaches the considerations 

and costs in deciding what type of energy 

generation to build. It examines impacts on the 

environment, including how different mixes of 

electricity can affect emissions of carbon dioxide 

(CO2) and water use. The game also has the 

potential to explore different energy contexts 

specific to geographic regions as well financial 

and  socio-political considerations. The ENERGE 

Project has been granted permission to promote 

this activity. Access this activity using the 

following link: Generate: The Game of Energy 

Choices | Climate Change Research | US EPA 

Duration  

60-90 minutes 

Energy Literacy Characteristics addressed: 

C2 Understands the impact that energy 
production and consumption have on all 
spheres of our  environment and society  

C3  Sensitive to the need for energy 
conservation and the need to develop 
alternatives to fossil  fuel-based energy 
resources  

C4 Cognisant of the impact of personal 
energy-related decisions and actions on 
the global  community   

C5 Strives to make choices and decisions that 
reflect these attitudes with respect to 
energy resource development and energy 
consumption 

Skills & Competencies addressed: 

• Research 

• Critical Thinking  

• Collaborating  

• Communicating 

Subject links  in National Curricula: 

• Science 

• Social & Health  

• Geography  

• Home Economics  

• Civics & Politics 

• Health & Society 

• Business 

• Economics 

Level  

• ISCED 2 

• ISCED 3 

Suggestions for use:  
 

The game serves as a dynamic platform for 

teaching players about the considerations 

involved in deciding what type of energy 

generation to build, as well as the costs 

(financial and otherwise) involved in providing 

electricity. 

1. Instructions for carrying out this activity 

can be downloaded by visiting the link 

included in this document and 

downloading the materials.  

 

Extensions to Activity  
 

 

Materials  
 

Teachers scan use these links to download the 

following materials:  

• Introduction to Generate -- slide 

presentations (PDF)(10 pp, 2 MB) 

• Generate High School Instructor's 

Guide (PDF)(13 pp, 351 K) 

• Generate Middle School 

Instructor's Guide (PDF)(16 pp, 

433 K) 

• Generate Game Board and pieces 

(PDF)(15 pp, 6 MB) 

• Full-size Generate Game Boards 

(PDF)(5 pp, 31 MB) 

• Generate Game Score Card (PDF) 

(1 pg, 83 K) 

• Editable companion Excel file for 

quickly calculating team scores 
and showing team rankings for 

multiple rounds (138 K) 

https://www.epa.gov/climate-research/generate-game-energy-choices
https://www.epa.gov/climate-research/generate-game-energy-choices
https://www.epa.gov/sites/production/files/2017-08/documents/generate_introslides.pdf
https://www.epa.gov/sites/production/files/2017-08/documents/generate_introslides.pdf
https://www.epa.gov/sites/production/files/2017-09/documents/generate_teachersguide_highschool.pdf
https://www.epa.gov/sites/production/files/2017-09/documents/generate_teachersguide_highschool.pdf
https://www.epa.gov/sites/production/files/2017-09/documents/generate_teachersguide_middleschool_2017.pdf
https://www.epa.gov/sites/production/files/2017-09/documents/generate_teachersguide_middleschool_2017.pdf
https://www.epa.gov/sites/production/files/2017-08/documents/generate_game_print_version_hd_2017_distribution.pdf
https://www.epa.gov/sites/production/files/2017-08/documents/generate_game_print_version_hd_2017_distribution.pdf
https://www.epa.gov/sites/production/files/2017-08/documents/generate_game_board_-_print_ready_v2.pdf
https://www.epa.gov/sites/production/files/2017-08/documents/generate_game_board_-_print_ready_v2.pdf
https://www.epa.gov/sites/production/files/2017-08/documents/score_card_2017.pdf
https://www.epa.gov/sites/production/files/2018-12/copy_of_generate_-_excelscorecard_2017_web_1.xlsx
https://www.epa.gov/sites/production/files/2018-12/copy_of_generate_-_excelscorecard_2017_web_1.xlsx
https://www.epa.gov/sites/production/files/2018-12/copy_of_generate_-_excelscorecard_2017_web_1.xlsx
https://www.epa.gov/sites/production/files/2018-12/copy_of_generate_-_excelscorecard_2017_web_1.xlsx


 
 
 

 

 

 

 

 

 

 

 


