
“Kids love to feel like they are real scientists,” he says.
“The younger kids get especially excited testing for pH
because the colors are so cool.”

Today, Mr. Lewis also dedicates much of his time to
showing teachers how to integrate water science into
their existing curriculum. As the Project WET (Water
Education for Teachers) Coordinator and Facilitator for
South Dakota, he uses Hach test kits to teach teachers
about the science behind the activities in the WET
curriculum.  (See the story on Project WET on the cover of
this issue of Teaching Water Science.)

Meanwhile, as Education Coordinator at the South
Dakota Discover Center and Aquarium in Pierre, Mr.
Lewis has also developed a K-6 water curriculum called
“Walter Walleye.”  With the aid of a van packed with
nets, buckets and Hach test kits, his curriculum creates an
on-going adventure for kids to study their local water
quality. 

“Fourth graders, for example, use only test cubes.  Then,
as they progress through the program each year, they
learn to perform more and more tests.”  

The importance of continuity–returning to a
site you’ve surveyed before.

“Don’t be afraid to return to the same test site each time.
You don’t have to change the site each time to keep them
interested.  In fact, the opposite is true!  With repetition,
your students will develop deep familiarity and a special
connection with the site–and a database of information
that shows how their lake or stream is doing.  

“Students love doing science that relates to things they
have experienced,” he says. Once kids become aware,
they care about how their local lake or stream is doing.
This sentiment, in the words of a sixth grader recently,
sums up why water is the core of teaching science for
Terry Lewis: “I don't want those lakes polluted, because I
fish in them!”
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When kids are very young, they’re natural scientists.  A
toddler picks up anything he can get his hands on.  He
smells it, tastes it, touches every surface, shakes it and
listens for interesting responses.  Finally, he completes 
his inquiry by throwing it on the floor and assessing 
its impact. 

Their curiosity is endless.  But soon they start school,
learn to sit up straight in their seats, and listen.  Order 
is necessary to control a class of twenty or thirty
rambunctious grade-schoolers, but many teachers – like
Ed Brogie, who teaches grades 10-12 in Laurel High
School in Laurel, Nebraska – believe that the traditional
process of becoming a polite student may be stifling our
kids’ instinct to be great scientists.  

After all, a grown-up scientist doesn’t just listen and take
notes.  Scientists wonder about their observations, ask
questions, hypothesize, experiment, and interpret the
results. For teachers like Ed Brogie, a science teacher’s
most important job is to rekindle that native curiosity.

To build interest in science, teach 
water science! 

“As part of an Earth Systems approach, water science is a
great tool for sparking enthusiasm,” says Mr. Brogie,
“because it bridges so many subjects. It provides an
opportunity for kids to learn about science in their own

backyard – or on the banks of a local stream – where they
are most likely to see the connection between the subject
they are studying and the life they are living.”

Powered by this enthusiasm, science teachers can present
a curriculum that integrates mathematics, chemistry,
biology and many other sciences, and promotes an
inquiry-based style of teaching.  

“With only a few weeks of basic organic chemistry, you’ll
find that your kids will get a lot more out of your unit on 

Teachers like Ed Brogie have found that by studying water science at
a nearby stream or pond, students can sharpen their analytical skills
and develop a lifelong interest in the environment.
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Teaching water science, 
in the field, and in your local community.

Once again, while putting together another issue of
Teaching Water Science, we were thrilled to hear
from master teachers who are using Hach equipment
to teach water science to teachers and students of all
ages – with terrific results!  (See our articles in this
issue spotlighting Ed Brogie and Terry Lewis.)  For
anyone interested in water science, their stories are
inspiring.  They’re informative, too – with loads of
great advice for getting started, or for expanding
your water science program.  

Our readers would like to hear from you, too.  Share
your experience – ßanything from a brief tip or story
about your kids’ work using Hach equipment… to a
teacher-tested lesson plan.  We can’t promise that
we’ll print all the entries we receive.  But if we print
yours, we’ll send you a FREE Just Add Water test
kit to use with your class.  It’s all part of our effort to
make Hach’s Teaching Water Science newsletter an
even better resource for our readers!  

To share your experience, send a short description 
of your tip or story idea to us today.  Mail your
entries to Teaching Water Science Newsletter, 
Hach Company, P.O. Box 389, Loveland, CO 80539.
Send e-mail to h2ou@hach.com.  
Or call 1-800- 227-HACH.  
Outside USA, call 970-669-3050. 

These six new kits give you everything you need to
start teaching water science!  Each kit comes with a
variety of Hach Test Strips for testing several
parameters. And each one also includes instructions
and a complete teacher-tested curriculum.  Hach Test
Strips are inexpensive (up to 50 tests per 
parameter), and safe for kids of all ages. 

Look for the Just Add Water
kits in the new Hach Educational 
Products Catalog (Lit. #1980)
coming soon!

For your catalog, send e-mail 
to www.h2ou@hach.com  
Or call 1-800-227-HACH.

New!
Hach Just Add Water Kits!

Continued on next page
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Your First Test Kit 
Most teachers agree with Cliff Jacobson, author of
Hach’s Water, Water Everywhere curriculum, that the
first test kit you buy for your class definitely should
be DO (dissolved oxygen).  “With these, you can do
the five-day BOD (Biochemical Oxygen Demand
test), and ‘on the water’ dissolved oxygen
experiments.  Add a thermometer, and you can also
determine percent saturation and temperature – four
different tests for the price of one kit and a
thermometer.”  (Check out the DO kit in Hach’s new
Education Products Catalog! To order Hach’s
introductory DO Kit, ask for Cat. #1469-33.)

Lake or Stream?
The best location for a water-testing field trip is a
local creek or stream. Shallow water (two feet deep
or less) is safer than a deep-water lake, so supervision
will be a lot more relaxed.

What to Bring
Remind your kids to bring hip boots, waders, or
sneakers for wading into the stream. In chilly
weather, add a change of clothes to the list!

For More Info…
There are many resources available to science
teachers who are interested in diving into a water
science program.  Start at our website, where we have
many great links ready to connect you with great
resources.  Click on www.hach.com/h2ou/.

We want to hear from you!
Tips for Teachers

From previous page
science fun

Meet Hawkeye 
the Hach Guy!

He’s keeping a keen eye on
water quality!

Thanks to everyone who suggested
a name for our Q&A author.  We
felt that such a knowledgeable
and distinguished expert in water
science deserved a first class

name!  So we chose
Hawkeye the Hach Guy, 
and you can look forward 
to hearing from him in 
each issue.

What’s “DO,” 
and why is it so important?

“DO” stands for dissolved oxygen in water.  It’s not the
oxygen that we think of when we see the formula for

water, “H2O,” but the “free” oxygen that is mixed in water.
Because dissolved oxygen isn’t held tight in a molecule, fish
are able to separate it from the water for respiration.  

Imagine that you’re testing a stream in your neighborhood.
Fish can’t survive in water with very little DO, so your DO
reading can tell you a lot about the health of your stream.  By
understanding what influences DO levels, you can also figure
out what is causing the shortage of DO and reducing the fish
population!

Normally, plants consume carbon dioxide and produce oxygen
in a process called photosynthesis.  But that requires sunlight,
and during several days of cloudy weather, plants will do the
opposite.  Through respiration, they will consume oxygen and
produce CO2.  This uses up DO and makes it tougher for fish
to get oxygen.

Now, what can cause plants to grow fast in your stream?
Right!  Fertilizer running off from nearby fields and lawns can
make the plants grow, which then consume oxygen on cloudy
days.  And when the plants die, they provide a lot of food for
bacteria–and what do they consume?  Oxygen!  Which can
make the situation even worse.

That’s all for now.  If you’d like to learn more about DO,
check out Hach’s Water, Water Everywhere curriculum! 
(Lit. #21976-00)

See you in the next issue of Teaching Water Science.
Meanwhile, e-mail your questions about water science to
www.h2ou@hach.com.  Or call 1-800-227-HACH.
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Call today to receive a copy of the Hach Educational Products Catalog coming soon! 1-800-227-HACH

As kids get older, they acquire more skills using tests based on color
cubes and discs, Test Strips, drop-count titration, and instruments
capable of running many tests. Their skills will develop steadily, and
so will their enthusiasm for water science!

Send back this coupon today for FREE
STUFF – and to renew your subscription!
1. On the other side of this page, choose the free stuff you’d like to receive.  

(Check the box alongside each item.)

2. Print your name and address clearly in the space below, and tell us if you’d like to renew 
your free subscription to TWS.

❏ YES! I want to continue my free subscription to Hach’s Teaching Water Science newsletter!

3. Let us know if a fellow water science educator would also like to receive a free 
subscription to the Teaching Water Science newsletter!  
(Please print clearly in the space below.)

Name  ___________________________________________________________________________________

School/institution  _________________________________________________________________________

Address  _________________________________________________________________________________

City  ____________________________________________ State/Province ___________________________

Country _________________________________________ Postal Code______________________________

Tel  (____)_________________________  E-Mail ________________________________________________

Name  ___________________________________________________________________________________

School/institution  _________________________________________________________________________

Address  _________________________________________________________________________________

City  ____________________________________________ State/Province ___________________________

Country _________________________________________ Postal Code______________________________

Tel  (____)_________________________  E-Mail ________________________________________________



Each morning when the school bell rings, teachers from
coast to coast take on the same challenge – making kids
interested in science.  Whether you're teaching third
graders or high school seniors, it's a big job. But for a
teacher whose budget for classroom equipment is tight,
it's even harder.

One master teacher, Terry Lewis of Pierre, SD, has been
tackling this challenge for more than 30 years. He knows
all about motivating students, and he's learned to handle
tight budgets, too.

Mr. Lewis first integrated water science into his
curriculum as a classroom teacher in the 1970s.  Through
the years, he has used Hach test kits with students from
the primary grades through high school, but he has
especially enjoyed introducing younger kids to water
science (grades K-6).  For kids this young, he has found
that test kits based on Hach’s simple “visual” methods
are excellent teaching aids. 

“You don’t have to buy the most expensive instrument
available to have a successful water science program,” he
says.  “In fact, for young kids color cubes and color discs
are perfect.”   

“A test using a color disc, for instance, takes only ten
minutes.  That’s short enough to hold a fifth-grader’s
interest, and it’s easy enough for him or her to succeed.
But the test procedure is also full of skills that all
students need to develop.  So, they’re learning the skills
and processes they need to meet national standards–and
they’re having a lot of fun doing it. 

While learning basic skills, kids also start to learn about
bigger issues–the variables affecting the quality of the
water they depend on for life. “By studying water quality,
students learn about watersheds, water treatment, their
community, and corporate responsibilities to protect
water from pollution. When students compare water test
results with what is living in a body of water, they learn
about the importance of water quality first hand.”

Making water science fun 
and affordable

Send for FREE stuff 
These booklets and posters are great for reinforcing key principles in water
science.  And they’re free!  So, check the boxes alongside the ones you’d like,
and clearly print your name and address on the other side of this page. Then
fold, tape and mail this card today. Or you can send your order via e-mail:
h2ou@hach.com. Or fax: 970-669-2932. 

❏ Environmental Educational Products Catalog – coming soon! Lit. #1980 If you’re 
teaching water science, you’ve got to check out Hach’s new catalog of test kits, 
accessories and teaching aids for classes from kindergarten through college. 

It’s more than just another catalog!  It includes the portable test kits that have made 
Hach the world leader in water science – and a favorite among teachers at all grade 
levels.  You can always count on Hach kits to deliver superior accuracy.  They’re easy 
to use, and they’re tough enough to stand up to hard use in the hands of any student!

There are kits for every grade level, and for virtually anything you might want to 
test for.  From simple, single-parameter kits based on a color cube or color disc to 
advanced multi-parameter kits capable of a complete battery of tests, Hach has it all!

❏ Nitrogen Cycle Poster This colorful 23” x 18” poster explains one of the most 
important cycles of environmental science. Lit. #9299

❏ Granting Your Wish List: How to write winning proposals for science education projects.
This new booklet shows you how to turn bright ideas into effective grant proposals.
If you have ever felt discouraged by the thought of struggling with a grant proposal,
this is for you!  It’s full of step-by-step instruction and great advice–on topics such as
defining your project, finding potential donors, and building your budget.  
Lit. #6132

❏ Test Strip Flyer, including two FREE Test Strip samples. Hach’s new Water Quality
Test Strips are the most convenient way to test water.  You just dip the strip in
water… and compare the results with a chart!  This new flyer includes two sample
Hardness Test Strips and a a list of additional Hach Water Quality Test Strips
available. Lit. #2022

❏ Water, Water Everywhere
Portable Laboratory
This comprehensive
brochure describes Hach’s
unique water testing lab
custom-designed for
education.  Built around
Hach’s powerful new DR/820
colorimeter, this portable lab
is ideal for river watch and ecology programs.  The DR/820 offers simple, push-
button operation and step-by-step prompts.  The kit comes with everything you need
to test eight different parameters.  It also includes Hach’s popular three-volume
Water, Water Everywhere curriculum. Lit. #1905

❏ Periodic Table Poster The ultimate reference table for any classroom! Lit. #9356

From previous page

Project WET (Water Education for Teachers) is a
terrific resource for educators of students in grades 
K-12 across the USA, Canada and Mexico.  If you
haven’t attended a Project WET workshop or checked
out the program on line, you should take a look right
away and get involved!  

Project WET is dedicated to facilitating and
promoting awareness, appreciation, knowledge, and
stewardship of our water resources, largely by
providing classroom-ready teaching aids and building
a network of state and international Project WET
programs managed by coordinators who provide
training workshops for teachers.  The program is based
on the belief that an early awareness of and respect for
water resources can encourage a personal lifelong
commitment of responsibility and civic participation.
Project WET is also grounded in the belief that “water
is important for all users.”  Connect with Project
WET, and you’ll have access to workshops, materials
and the support of many others who are also
educating young people about water. 

Today the Project WET network reaches teachers,
students and dedicated volunteers in 47 states, one
U.S. Island, Canada and Mexico.

To learn more about Project WET, click on these
great connections:

• The Project WET home page
where you can learn all about the program and 
find the Project WET coordinator in your state. 
www.montana.edu/wwwwet/

• The Project WET Curriculum and Activity Guide
along with other great Watercourse publications. 
www.montana.edu/wwwwater/publications/wet_pub.html

• Or contact the home office the old fashioned way!
Call or write to: Dennis Nelson, Executive 
Director, Project WET, 201 Culbertson Hall, 
Montana State University, Bozeman, MT 59717.  
Tel: 406-994-5392.

water science

Continued on back page

Use a sample map to get your kids into the
water – and into water science!

In warm weather, kids love to get into the water to
collect samples – rather than scooping samples from a
dock or lake shore. It really adds another dimension to
the fun of studying water science!

Once you have found a local stream, prepare a sample
map like the one shown here. (You may remember seeing
this map in Hach’s Water, Water Everywhere curriculum.
You’re free to use photocopies of this map to teach the
concept before giving them the actual map for their 
next trip.)  

Assign many sampling stations – even more than a single
student can possibly reach in a single session.  A full
line-up of sampling tasks keeps them focused on their
work!  To make on-site navigation easy, relate each
sample site in the stream to an obvious feature ashore – 
a bend in the stream, a storm sewer pipe, or a dock, 
for example.

Divide your class into groups of three to four
students.  Before you leave for your field trip,
give each student a sample map.  (Keep a few
spares to replace the maps that inevitably wind
up in the water!)  In each group, two to three
kids will operate the test equipment and record
results, while the fourth student collects
samples.  

Ideally, you should provide equipment for each
group to perform a battery of three to four tests
at each station.  Afterward, the groups will all
present their results and consolidate them to
make a complete stream profile for class
interpretation. You can easily add equipment as
your water science program grows.  

Need more information? Check out pages 14-
19 in the Teacher’s Guide to the Water, Water
Everywhere curriculum.  Or send us an e-mail
with your question: h2ou@hach.com.

Get Wet!

Water Science Clinic

biology,” says Mr. Brogie.  “You’ll be able to go much
farther with photosynthesis and respiration, for example.” 

Getting started with field trips – one step at 
a time.

If you haven’t taken your students out into the field
before, it may seem a little daunting.  But the rewards
are well worth the effort, says Mr. Brogie.

“Take it one step at a time,” he says.  “Start in the
classroom with tests like pH and hardness that allow
your students to develop scientific techniques using a
simple test kit and tap water.  Start with the question,
‘What am I drinking?’ Science doesn’t get much more
personal than that!

“Don’t try to do too much at first.  Save the field work
until they’re ready–meanwhile they will only get more
excited anticipating the trip.”

Tests like DO (dissolved oxygen) and five-day BOD
(Biochemical Oxygen Demand) require field work, so
they are a natural next step.  But as the tests you are
planning become more numerous, you have to take a
close look at costs.

Choosing the right equipment for your
program and budget.

“I’ve been lucky,” says Mr. Brogie.  “I’ve always worked
in schools that were solidly behind our program, and we
could afford the equipment we thought would give us the
best value.”  Brogie prefers to work with multi-parameter
kits – kits capable of testing for a variety of chemical
characteristics.   “They’re a little more expensive than
single-parameter kits, but they’re far more flexible.

“With a multi-parameter kit, students can work in small
groups, each testing a unique parameter, and eventually

combine their results to assemble a comprehensive
profile of a local stream or river.  Or they can each
perform a battery of several tests.”

For teachers who expect resistance to the cost of multi-
parameter kits, Brogie offers this advice: stress the cross-
curricular value of teaching water science.  “And
emphasize the economy and long-term value of buying a
more advanced kit.  A kit capable of five tests is much
less costly than five single-parameter kits.”

Other sources for the kits and the support
you need.

During the summer months, Mr. Brogie teaches
workshops for other teachers, through grants awarded
from USA organizations such as the Woodrow Wilson
Foundation and the Howard Hughes Foundation. These
are wonderful opportunities for any teacher to participate
in an intensive series of hands-on classes, taught by a
team of master teachers. Their goal is to send all of their
“students” back to their home schools armed with ready-
to-use lessons and the basis of a solid water science
program. Funding varies, but in many cases the
foundation provides room and board as well as a stipend
to cover travel costs.

“Many workshops like these are also great opportunities
to acquire equipment,” says Mr. Brogie.  “Often the
teachers are invited to take home the equipment used in
class.  It can at least provide a starting point to get a
small program going.

“While you’re building the program and your inventory
of equipment, you should also contact your local
colleges.  Build a relationship with them, and you just
might find (as I have) that they have water testing
equipment they are willing to loan you!  In our region,
Northeast Community College and Wayne State College
continue to provide resources for local science teachers.”

Make your kids true stewards of the land – as
community volunteers!

“Here in Nebraska, we have a persistent problem with
nitrates in our ground water – mainly the result of run-
off and fertilizers used in farming.  So, in our field work
we focus particularly on monitoring and interpreting
nitrate levels.  It’s an important local issue, so it’s easy to
spark their interest.

“Then we go one step further.  Our kids go into the
community and test local wells for nitrate levels.  It’s a
free service, but it’s enormously valuable to anyone who
relies on well water at home.”

First, the class advertises locally to offer free nitrate
testing.  When community members respond, the team
goes to work.  “The kids collect samples, run the tests
and discuss the results with homeowners.”     

The success of this community program is measured in
the smiles on the faces of Mr. Brogie’s student
volunteers.  “They feel great.  They’ve applied all of
their skills–and have seen firsthand how they can
contribute to the well-being of their neighbors.  It’s a
lesson they will never forget!”

Hach’s venerable DR2000 spectrophotometer has been a favorite 
of teachers and scientists around the world for years. The new
DR2010 datalogging spectrophotometer offers even more power and
flexibility in kits like Hach’s DR2010 Aquaculture Laboratory. 

Sample Map

Young students learn fast with hands-on equipment that makes them
feel like real scientists – like the color disc shown here. It’s fun!

Mr. Lewis started using Hach test kits in the
1970s, but he is still amazed at the skills and
vocabulary that even students in primary grades
develop when using the kits. They expand their
scientific skills by learning to observe, measure,
infer, research, experiment and analyze. They
read thermometers, organize data and develop
interpersonal skills by working in teams. They
even improve their math and writing skills!
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Teaching Critical Skills

The Vocabulary 
of Water Science
Using test kits helps to teach kids 
the key concepts of water science:

S-3021


