
1. Research metallic properties and electron flow behavior relating to batteries.

2. Ask students to design and build a working battery in class with adult/teacher supervision. Before making the physical battery, diagram and
    label all parts - anode, cathode, electron flow, ion flow, and chemicals used.

3. Discuss how batteries will evolve in the future. How will portable devices such as phones be powered in 10 years? 50 years? 

4. Discuss why lithium is a favorable element used in batteries. Research other metal conductors such as aluminum, steel, or copper and their
    uses.

CRITICAL THINKING EXERCISES 

Grades 5 - 8
Physical Science
Properties and Changes of Properties in Matter

Grades 9 - 12
Physical Science
Structure of Atoms
Structure and Properties of Matter

Grades 9 - 12
History and Nature of Science
Science as a Human Endeavor
Nature of Scientific Knowledge
Historical Perspectives

NEXT GENERATION SCIENCE STANDARDS: www.nextgenscience.org

PS3.A: Definitions of Energy: “Electrical energy” may mean energy 
stored in a battery or energy transmitted by electric currents.
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and fuels that humans use are derived from natural sources, and their 
use affects the environment in multiple ways. Some resources are 
renewable over time, and others are not.

HS. Energy PS3.B: Conservation of Energy and Energy Transfer: Energy 
cannot be created or destroyed, but it can be transported from one place 
to another and transferred between systems.

NEXT GENERATION SCIENCE STANDARDS & NATIONAL SCIENCE EDUCATION STANDARDS 

Ŷ  BIOLOGICAL CHEMIST
Ŷ  CHEMIST
Ŷ��ENGINEER
Ŷ��MATERIALS SCIENTIST
Ŷ��PHYSICIST

CAREER POSSIBILITIES
Ŷ  CHEMISTRY

Ŷ  ENGINEERING

Ŷ  PHYSICAL SCIENCE

CURRICULUM UNITS 

Batteries power our every day lives. For many of us, not a day will go by that we don’t rely on the power of a battery. 
Our cars need them to start, and some run completely on battery power. Our phones, computers, and other portable 
devices all benefit from the science of batteries. The convenience of batteries has led to the invention of new technolo-
gies - appliances and equipment that operate best with flexibility of range.

This episode of Science Screen Report explores the science of batteries, explaining in detail how they work. Students 
will also learn how rechargeable batteries function.

SYNOPSIS

ENERGY:  Battery Power Innovations
VOLUME 44,  EPISODE 6  -  10 minutes 

www.ssrvideo.com • ©2014 Allegro Productions, Inc.  All rights reserved. • info@ssrvideo.com

NMOE
National Museum

of Education
www.nmoe.org 

Accreditation Board
for Engineering

and
Technology

www.abet.org

®

Presented As A
Public Service By



Science Brought To Life In The Classroom Since 1970

Ŷ  The Oak Ridge National Laboratory: www.ornl.gov/

Ŷ  The Department of Energy: Energy.gov

Ŷ  Vehicle Technologies Office: Batteries: http://energy.gov/eere/vehicles/vehicle-technologies-office-batteries

Ŷ  Batteries for Advanced Transportation Technologies: http://batt.lbl.gov/

Ŷ  The Joint Center for Energy Storage Research: http://www.jcesr.org/

SUGGESTED REFERENCES 

Anode: The positively charged element of an electrical device, such as a vacuum tube or a diode, to which electrons are attracted.

Cathode: The negative electrode in an electrolytic cell, toward which positively charged particles are attracted. 

Electrode: A solid electric conductor through which an electric current enters or leaves an electrolytic cell or other medium.

Electrolyte: A conducting medium in which the flow of current is accompanied by the movement of matter in the form of ions.

Separator: (electricity) A device that prevents metal contact between plates of opposite charge in a storage battery.

Terminals: A position in a circuit or device at which an electrical connection can be made or broken.

Volt: The standard unit of potential difference and electromotive force in the International System of Units (SI), defined to be the

difference of electric potential between two points of a conductor carrying a constant current of one ampere, when the power

dissipated between points is equal to one watt.

VOCABULARY

Prior to viewing this video, students should have some understanding of the following Benchmarks for Science Literacy, Oxford University Press, which are excerpted and,

in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 4.  The Physical Setting
Section D:  The Structure of Matter, Grades 6-8

Ŷ If samples of both the original substances and the final substances involved in a chemical reaction are broken down, they are

   found to be made up of the same set of elements. 

Ŷ The idea of atoms explains chemical reactions: When substances interact to form new substances, the atoms that make up the

   molecules of the original substances combine in new ways.  

Benchmark 4.  The Physical Setting
Section D:  The Structure of Matter, Grades 9-12

Ŷ Atoms are made of a positively charged nucleus surrounded by negatively charged electrons. The nucleus is a tiny fraction of

   the volume of an atom but makes up almost all of its mass. The nucleus is composed of protons and neutrons which have

   roughly the same mass but differ in that protons are positively charged while neutrons have no electric charge.

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

ADVANCED ORGANIZERS 

Batteries have been around for hundreds of years. The first batteries used chemical solutions and were inconsistent and dangerous.

They contained wet cells with liquid electrolytes, which were prone to spillage. Batteries were often housed in fragile glass jars,

making wet cells unsuitable for portable appliances. Italian physicist Count Alessandro Volta was the first to create a battery in 1799

from metal plates and brine-soaked cardboard or paper. Since then, scientists have built upon Volta's original design to create batter-
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ies, which replaced the liquid electrolyte with a paste, made portable electrical devices practical.

A battery is a device containing an electric cell or a series of electric cells storing energy that can be converted into electrical power,

usually in the form of direct current. This is known as an electrochemical reaction. Batteries store chemical energy, and convert it to

electrical energy. A typical battery, such as a car battery, is composed of galvanic cells. Each cell contains two separate metal elect-

rodes, immersed in an electrolyte containing both positive and negative ions.
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which connects to the negative terminal. These components are known as electrodes and are where the chemical reactions occur to
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charge ions to migrate between the two. The conductive medium that allows the electric charge to flow between the cathode and

anode is the electrolyte. Finally, the collectors send the charge to the terminals on the outside of the battery that powers the load.
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