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Activity Concepts, Processes, Issues Iowa CORE Curriculum  
Essential Concepts & Skills 

1. Hydrogen for Transportation? 
1–2 SESSIONS 
 
Students are introduced to the 
modules focus on the 
development of hydrogen and 
fuel cell technology as one 
potential solution to 
transportation energy concerns. 
Students analyze tabulated data 
to investigate the advantages, 
disadvantages, and trade-offs of 
several potential options for 
powering vehicles. 

1. Decisions involve assessment of 
alternatives and are made based on 
perceptions of benefits, risks, and 
trade-offs. 
2. Many factors influence 
environmental quality, including 
materials from human societies that 
induce hazards. 
3. Students use evidence, apply logic, 
and construct an argument for 
proposed explanations. 
4. Technological designs have 
constraints, benefits, risks, and 
trade-offs. 
5. Progress in science and technology 
can be affected by social issues and 
challenges and have a direct effect on 
society. 

Science as Inquiry: 
Recognize and analyze alternative explanations and 
predictions. 
 
Think critically and logically to make the relationships between 
evidence and explanations. 
 
Use mathematics in all aspects of scientific inquiry. 

2. Obtaining Hydrogen through 
Electrolysis 
 
2 SESSIONS 
Students decompose water into 
hydrogen and oxygen. They solve 
problems related to the 
stoichiometry of the reaction. 

1. Chemical reactions occur all 
around us, for instance in 
automobiles. 
2. Chemical reactions may release or 
consume energy. 
3. Stoichiometric relationships can be 
used to calculate the amount of 
reactants, products, and energy 
consumed or released in a chemical 
reaction. 
4. The decomposition of water to 
produce hydrogen gas requires 
energy. 

Science as Inquiry: 
Identify questions and concepts that guide scientific 
investigations. 
 
Use mathematics in all aspects of scientific inquiry. 
 
Physical Science: 
Understand and apply knowledge of the structure and 
properties of matter. 
 
Understand and apply knowledge of chemical reactions. 
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5. Mathematics is integral in 
scientific inquiry. 

3. Observing a Fuel Cell 
1 SESSION 
 
Students use electricity 
generated by a fuel cell to run an 
electrical motor that turns a 
propeller. They measure the 
consumption of gases by the fuel 
cell and the electrical current and 
voltage produced by the fuel cell. 

1. Chemical reactions occur all 
around us, for instance in 
automobiles. 
2. Chemical reactions may release or 
consume energy. 
3. The total energy of the universe is 
constant. Energy can be transferred, 
but not created or destroyed. 
4. Students evaluate completed 
technological designs and their 
consequences. 

Science as Inquiry: 
Uses technology and mathematics to improve investigations 
and communications. 
 
Physical Science: 
Understand and apply knowledge of the structure and 
properties of matter. 
 
Understand and apply knowledge of chemical reactions. 
 
Understand and apply knowledge of conservation of energy and 
increase in disorder. 

4.Modeling the Fuel Cell Reaction 
1–2 SESSIONS 
 
Students are introduced to 
oxidation-reduction (redox) 
reactions and half-reactions as a 
means of creating electric 
current. They then work with a 
computer simulation of a proton 
exchange membrane (PEM) fuel 
cell to investigate the chemical 
reactions that occur within a fuel 
cell. To deepen their 
understanding, they also 
manipulate models of oxygen and 
hydrogen molecules on a 
schematic diagram of a PEM fuel 

1. Chemical reactions occur all 
around us, for instance in 
automobiles. 
2. Chemical reactions may release or 
consume energy. 
3. A large number of important 
reactions involve the transfer of 
electrons (oxidation/reduction 
reactions). 

Science as Inquiry: 
Formulates and revises scientific explanations and models 
using logic and evidence. 
 
Physical Science: 
Understand and apply knowledge of the structure and 
properties of matter. 
 
Understand and apply knowledge of chemical reactions. 
 
Understand and apply knowledge of conservation of energy and 
increase in disorder. 
 
Understand and apply knowledge of interactions of energy and 
matter. 
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cell. 
5. Fuel Cell Efficiency 
2–4 SESSIONS 
 
Students measure the efficiency 
of a fuel cell. To do this, they 
measure the amount of gases 
consumed by the fuel cell and the 
electrical energy consumed by a 
propeller fan. Then, they use the 
ΔH of the reaction to compute the 
efficiency of the fuel cell in 
converting the chemical energy 
in H2 to electricity. 

1. Chemical reactions occur all 
around us, for instance in 
automobiles. 
2. Chemical reactions may release or 
consume energy. 
3. A large number of important 
reactions involve the transfer of 
electrons (oxidation/reduction 
reactions). 
4. The total energy of the universe is 
constant. Energy can be transferred, 
but not created or destroyed. 
5. Students evaluate completed 
technological designs and their 
consequences. 

Science as Inquiry: 
Identify questions and concepts that guide scientific 
investigations. 
 
Think critically and logically to make the relationships between 
evidence and explanations. 
 
Use mathematics in all aspects of scientific inquiry. 
 
Physical Science: 
Understand and apply knowledge of the structure and 
properties of matter. 
 
Understand and apply knowledge of chemical reactions. 
 
Understand and apply knowledge of conservation of energy and 
increase in disorder. 
 
Understand and apply knowledge of interactions of energy and 
matter. 

6.Hydrogen for Buses? 
2–5 SESSIONS 
 
Students analyze information 
about hydrogen and fuel cells. 
They use fact sheets and do 
additional research to identify 
the advantages of and the 
challenges facing fuel cell 
powered buses. In a simulated 

1. Decisions involve assessment. 
2. Many factors influence 
environmental quality, including 
materials from human societies that 
induce hazards. 
3. Students use evidence, apply logic, 
and construct an argument for 
proposed explanations. 
4. Technological designs have 
constraints, benefits, risks, and 

Science as Inquiry: 
Think critically and logically to make the relationships between 
evidence and explanations. 
 
Recognize and analyze alternative explanations and 
predictions. 
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City Council meeting, students 
consider the various issues 
related to hydrogen fuel and fuel 
cells, and discuss the trade-offs 
involved in their use. 

trade-offs. 
5. Progress in science and technology 
can be affected by social issues and 
challenges and has a direct effect on 
society. 

 


