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Today’s NSDL Experts

http://nsdl.org

Dr. Lynn Diener, Assistant Professor,            
Mount Mary College, Milwaukee, Wisconsin

Dr. John Moore, W. T. Lippincott Professor, 
University of Wisconsin-Madison and    
Director of the Institute for Chemical Education

Dr. Shannon Stahl, Professor, 
University of Wisconsin-Madison



Today we will explore oxidation/reduction 
using selected ChemEd DL and JCE
resources

• A JCE Classroom 
Activity—hands on

• Netorials—interactive 
online tutorials

• What’s this? Videos
• Multimedia Problems
• Living Textbook—online and interactive
• Periodic Table Live!—comprehensive and free!

http://nsdl.org



A Hands-On Redox Activity
To participate, you need:

• Unsweetened powdered drink 
mix

• Steel wool (fine works best, 
#0000)

• Container of water
• 2 clear, colorless cups 

(beakers, glasses, clear plastic)
• Measuring cup
• Something to stir the water

(participation is not required)

http://nsdl.org



Redox Activity: 
What to do

• Use a cup of water and about 1/4 of the drink mix, 
stir them together (you can save the rest of the dry 
mix to drink later)

• Pour the solution into two 
clear cups

• Wash the steel wool with hot 
water (to remove protective oils)

• Put steel wool into one of 
the cups; set both aside

• Observe the cups later

http://nsdl.org



Oxidation is…
A. Gaining oxygen atom(s)
B. Gaining electron(s)
C. Losing electron(s)
D. Losing hydrogen atom(s)

http://nsdl.org



Oxidation/Reduction
• When something is oxidized, it loses one 

or more electrons.
• When something is reduced, it receives

one or more electrons.
• Oxidation and reduction always occur 

together.
• When oxidation occurs in one place and 

reduction in another, electrons flow from 
the one place to the other.

http://nsdl.org



Why is redox important?

• Moving electrons can be useful.
• Electrons can do useful work.

– A flashlight comes on 
thanks to the miracle of 
moving electrons.

– An electric motor turns 
thanks to the miracle of 
moving electrons.

http://nsdl.org



Basics:
Netorials can help your students learn

• More than 30 
interactive, online 
tutorials cover 
many introductory 
topics: 
chemical reactions, 
stoichiometry, 
biomolecules, 
acids and bases, 
electrochemistry.

http://nsdl.org



Netorials: Redox Chemistry

Within the topic of 
Electrochemistry, 
there are seven 
different tutorials to 
help your students 
understand 
everything from 
oxidation/reduction 
to electrolytic cells.

http://nsdl.org



Oxidation 
and 

Reduction 
Netorial

Here is a sample of 
what you will find.

http://nsdl.org



What’s This? Videos

http://nsdl.org

Which would be most effective 
to put out a magnesium fire? 
(Stamp your answer)



Want to teach redox chemistry 
graphically? Try What’s This?
What’s this? 
is a series of free 
videos donated by 
the JCE to the 
ChemEd DL

• Nitrogen triiodide 
detonation

• Copper penny with 
nitric acid

• Magnesium with 
carbon dioxide

http://nsdl.org



Let’s pause for 
questions from 
the audience….

http://nsdl.org



Practical Redox Chemistry:
Hydrogen fuel cells

• “Clean” energy!
2 H2(g)  + O2(g)  2 H2O(l)

• No harmful byproducts produced, only 
water and electricity.

http://nsdl.org



Are hydrogen fuel cells a viable 
solution to the energy crisis?         
(Stamp your answer)

Absolutely! Nope!

http://nsdl.org



Where might we get the hydrogen? 
How about electrolysis of water?

• Water can be split into 
oxygen and hydrogen gas 
by an electric current.

• At present most electricity 
is generated by burning 
fossil fuels.

• But maybe it could come 
from solar panels.

http://nsdl.org



Some of the more than 30 General 
Chemistry Multimedia Problems 
tackle electrolysis of water

In a typical multimedia problem students watch 
videos and answer questions about the videos. 
Regarding electrolysis, they:
• Think about half reactions
• Compare electrolysis with boiling
• View nanoscale diagrams showing molecules
• Think about interparticle forces
• Are aided in avoiding misconceptions 

http://nsdl.org



Observe the video and answer the 
poll question:

A. Water vapor
B. Oxygen gas
C. Hydrogen gas
(assume that the liquid was initially 
at the mark just above 10 mL)

HINT: Think about the properties of gases and the 
stoichiometry of the reaction

2 H2O → 2 H2 + O2

Which gas is in the 
collection tube at the right?

http://nsdl.org



Questions from Electrolysis of 
Water Multimedia Problem

This question and the one on the next 
slide address a common misconception.

Poll Question:
Which of the following is the best representation of 
what happens during the electrolysis of water? 



Questions from Electrolysis of 
Water Multimedia Problem

This question and the one from the previous slide          
address a common misconception.

Poll Question:  
Which of the following is the best representation of 
what happens during the boiling of water ?



Hands-On Redox Activity:
What happened?

• Steel wool is made of iron, a reducing agent
• Fe reduces the azo dyes that 

color many drink mixes, turning 
them from colored to colorless

• Coarse steel wool takes 
longer than fine steel wool
(less surface area) Red drink mix (right) has  

become colorless after 
reacting with steel wool (left).

Take another look at the experiment you set aside 
at the beginning of this Web seminar

http://nsdl.org



More JCE Classroom Activities 
that teach redox chemistry
• Aluminum-Air Battery. Construct and use a battery that 

runs on air.
• Silver to Black – and Back. Remove silver tarnish 

electrochemically.
• Calories – Who’s Counting? Determine the energy 

content of foods by burning them.
• Trusty or Rusty? Oxidation Rate of Nails

JCE HS CLIC: http://www.jce.divched.org/HS/index.html



Let’s pause for 
questions from 
the audience….

http://nsdl.org





http://nsdl.org





http://nsdl.org



Let’s pause for 
questions from 
the audience….

http://nsdl.org



Let’s consider some redox 
chemistry of the elements.

A. They are neither oxidizing agents 
nor reducing agents.

B. They usually act as reducing 
agents.

C. They usually act as oxidizing 
agents.

Li

Na

K

Rb

Cs

Which statement about the 
alkali metals is true?

http://nsdl.org



Learning about redox from an 
online, interactive textbook

http://nsdl.org



Typical textbook chapters, plus many 
new, exciting features



Consider Chapter 4: 
The Structure of Atoms

• Groups of Related 
Elements teaches 
your students about 
alkali metals and 
halogens

• Words tell the story

• Videos bring the 
message home

A small section from online appears above.

http://nsdl.org



Periodic Table Live!
Enables students to explore properties of 
alkali metals, halogens, and other elements



Periodic Table Live! 
is a great resource for exploring the National 
Chemistry Week theme: Chemistry—It’s Elemental
• NCW is the week of October 18-24 and includes 

Mole Day (Oct. 23)
• Chemistry—It’s Elemental 

celebrates the 140th anniversary 
of Mendeleev’s creation of 
a periodic table

• The October issue of the JCE
is full of good ideas and great
activities

http://nsdl.org



Will you and your students participate 
in National Chemistry Week this year?

YES NO

http://nsdl.org



Chemical Education Digital Library  
http://www.chemeddl.org/

is the place on the Web to find 
chemistry resources. It is a 
collaboration of the JCE, the ACS 
Education Division, and the 
ChemCollective project. We have 
demonstrated only a fraction of 
what is there.
Explore!



Everything we shared today—and much, much 
more—can be found in the ChemEd DL, the 

JCE Dlib, or NSDL.

http://nsdl.org



http://nsdl.org

Dr. Lynn Diener
lmdiener@wisc.edu

Dr. John Moore 
jwmoore@chem.wisc.edu

Dr. Shannon Stahl
stahl@chem.wisc.edu

THANK 
YOU!



Learn about new tools and resources, discuss 
issues related to science education, find out 
about ways to enhance your teaching at:  
http://expertvoices.nsdl.org/learningdigitalK12

http://nsdl.org

Resources from this web seminar are listed at:
http://www.diigo.com/list/nsdlworkshops/web-
seminar-chemistry-redox



http://learningcenter.nsta.org



http://www.elluminate.com



National Science Teachers Association
Dr. Francis Q. Eberle, Executive Director

Zipporah Miller, Associate Executive Director 
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

LIVE INTERACTIVE LEARNING @ YOUR DESKTOP

NSTA Web Seminars
Paul Tingler, Director

Jeff Layman, Technical Coordinator


