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Project summary
The Capstone project is an attempt to fill a gap between traditional, instructor-led
learning and discovery based student-led learning. Too often, the traditional lessons favor
a limited spectrum of skills. While trying to bridge this gap and make learning fun for
groups of students from different educational backgrounds, I began to wonder, how can
incorporating games and activities enhance learning in Environmental Education? The
intelligences described by Gardner (2011), introduce the concept that a learner takes in
information from many different sources and processes it into a whole learning
experience. By adding learning games and activities to a lesson, the learning base is
broadened to include the whole intelligence of the participant. The research for the
project supports the theory of using multidisciplinary techniques in environmental
education by the positive results recorded. By using this approach, participants are
encouraged to address a problem or situation and work out a solution by tapping into
previously learned knowledge, gathering new information and applying it.
For the project, I chose an area of great ecological significance that is side by
side with great industry. The stakes are high as these two interests struggle to find
common ground in order to work toward sustainability. The communities in the region
range from the very wealthy to some of the poorest in the country. Some more than
others feel the effects of this struggle and still reap the repercussions from the collapse of
the steel industry. My idea was to highlight their story in a travel log of games and
activities specific to the region. Learning in this format will engage the participant in a
self discovery lesson that is meant to inspire the participant to want to learn more and
perhaps take an active role for a sustainable future.
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This project will draw from the sights and cultural history of the Calumet
Heritage Area along the southern rim of Lake Michigan. Similar to the National Parks
Service’s Junior Ranger program, this project is on a larger scale so to include not just
lessons about nature, but to include influence by industry and local citizens as well. Much
as incorporating games and activities nurture learning for the participant as a whole,
encompassing the different aspects of nature, industry and the contributions of the people
will foster an understanding of the Calumet Heritage Area. Each game or activity
encompasses various combinations of Gardner's intelligences: Linguistic, Logical,
Naturalistic, Interpersonal, Intrapersonal, Visual, Musical and Kinesthetic, for a holistic
learning experience (Gardner, 2011).
Four main topics are explored through games and activities which require critical
thinking and self learning through participation. The lessons are modeled after lesson
plans found in Project Wild (2009) and Project Wet (2011) and are targeted toward
grades 6-8. Using a design that focuses on a learning objective, the games and activities
break down the objective into digestible parts that are easier to absorb. Each lesson
follows a step by step instruction for the facilitator, making it easy for professional and
non-professional educators to use. Participants will be able to draw upon skills in writing,
art, music, math, technology and science in creative and productive ways to complete
projects. Most topics offer multiple ways to explore the Calumet region with lesson
extensions. A rubric is included with each topic to assess learning.
My initial plan is to have these lessons in a format that can be downloaded from a
website so that anyone can have access. Through my work with the county parks, I have
become acquainted with several agencies that promote the Calumet area who may want
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to include the project in their education program. I will be making contact with one
agency in particular, who has expressed an interest in the project.
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An Introduction to The Calumet Heritage Area
Exploring the Calumet Heritage Area can be a journey on many different aspects.
Situated at the southern tip of Lake Michigan, this region has been a crossroad of
industry, drawing people of all ethnic backgrounds seeking work and a new life. As a
tribute to the people and natural wonders of the area, a dedicated group has been working
hard to make the Calumet Heritage Area a National Heritage Corridor. An application
with supporting documents was submitted in 2019 to make this a reality. Approval would
mean validation of the efforts made by this group and others who came before them to
develop and preserve the legacy of this area.
This collection of lesson/activity plans was created not just to inform, but to
inspire pride in a region that has been historically overlooked, underestimated and
neglected. Drawing on local history and nature, the activities are presented in a way that
lays down a foundation that encourages the student to use critical thinking to dig deeper,
find possible outcomes and reflect on what they have learned. In many cases, the student
will be asked to work out solutions in a group or share their knowledge with the class in
the form of a presentation. The lessons are student driven with the teacher in a facilitator
role. Use these lessons/activities as a guided tour of the region and discover some of the
many layers that make up “the Calumet”. Topics included in this booklet cover Nature,
Beaches, Industry and the People who have been influential or hailed from the Calumet
Heritage Area.
The following links are online publications that are meant to be companion
resources for the lesson activities and games presented in this project. These publications
may be used as background information for the facilitator or as a resource for future
lessons. Students should be encouraged to download and browse through the pages at
their leisure. Students may be assigned portions as a reading assignment prerequisite for
discussions.
Explore the Millennium Reserve and Greater Calumet Region
www.millenniumReserveGuide.org (Used with written permission from
Calumet Collaborative)
Chicago Wilderness - An Atlas of Biodiversity
https://www.csu.edu/cerc/researchreports/documents/ChicagoWildernessAtlasOf
Biodiversity1999.pdf
(Used with open access found at
ChicagoWilderness.org)
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Children are naturally curious. Take advantage of it and plan time for them to
explore on their own. Research supports that children learn with better understanding
when involved in activity based learning. Take the class outside for bird watching or to a
nearby vacant lot for plant study. Perhaps your group can adopt that vacant lot for a
garden project. Or perhaps the group can adopt a stream and monitor it for water quality
(in Indiana - https://hoosierriverwatch.com/; in Illinois https://www.illinoisriverwatch.org/) and start a database for that stream. There are other
ongoing science research projects geared for non-science professionals and students.
Additional information about some ongoing Citizen Science projects with contact
information for each is included with this project.
Make a dull subject come to life by adding a game or hands-on activity. Scour
children’s books for ideas. The information in a child’s book is already broken down,
making it easier to extract the most important points. Think about all the points of that
topic and what you want the group to learn. Begin to structure your lesson from there.
Does your group have new words to learn? Make a vocabulary match game, play
“Jeopardy”, “Password” or “$20,000 Pyramid”. Demonstrations are a great start for a
lesson. The internet has a demonstration for nearly everything. Find one that is easy
enough that the class can do. Gather the materials and then step back and let the students
try their hand at the demo. Start a group discussion afterwards. Allow the students to
consider alternative outcomes of their demo by changing the parameters. Challenge them
to make a connection between the activity and the real world. Encourage the students to
write down their observations and conclusions. Discussions help to bring the lesson in
focus and reflective writing reinforces the lesson or concept learned.
Engaging your students in a field study is a great way to slip in some math or
language arts to make the lesson multidisciplinary. Using geometry, the students can
calculate the height of a tree using triangulation of a right angle. Have your group count
the different species of plants in a square meter and then calculate the percent of coverage
for each species. While you’re at it, throw in a little statistics practice and have the group
calculate mean, median and mode. Recording results and writing a summary or reflection
brings language arts skills into practice.
Outdoor time should not have to be all work. Let your group have time to explore
the outdoors on their own. Allowing free time is beneficial for stress relief, making for a
calmer classroom. The important thing to remember is that the teacher is there to offer
support and not dictate the learning. Through a child’s unbridled imagination, the
learning possibilities are endless.
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Birds of the Calumet Region
Grades 6- 8
Objective: To be able to describe the preferred habitat and residency of
birds common to the Calumet Region, identify flyways, describe migration and
understand some of the challenges that migrating birds face.
Subjects: Animal behavior, social studies
A classroom activity: Allow 1 ½ hours for Parts 1 & 2; add 1 hour for “Migration
Headaches” extension
Vocabulary: Habitat, transient, degradation, biomagnifications, migration, flyway
Materials:
bird species common to the Calumet region, written on individual pieces of paper (A list
of common bird species in the Calumet area is included with this lesson. Write only the
name of the bird on the paper)
bird field guides – allow at least 1 field guide book for every 3-4 students, if books must
be shared
Western hemisphere or USA flyway map with main routes illustrated, as a slide or
transparency for the class to view (can be downloaded from internet)
1 blank Western hemisphere or North America map for each student to draw and label
flyways
4 hula hoops:
Part 1- label hoops for habitats found in the Calumet region: grassland, wetland,
shoreline, woodland
Part 2-label hoops for residency: Summer, Winter, Transient, Year round
Pre-lesson activity: Explain to the students how to use a field guide. Allow guided
practice time by having the students find and review information for about 4-5 bird
species that are common in the Calumet region. Allow at least 15 minutes.
Instructions:
Part 1: Explain to the students that they will identify and categorize birds species by 4
habitats found in the Calumet region. Using the guidebooks, find each species and read
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the description in the book. When the habitat for each species has been determined, the
paper with the name of the species is to be placed in the hula hoop labeled with that
habitat.
Randomly divide bird species papers between groups or allow individual students to pick
from a hat. Allow time for the groups to identify each bird in the field guides to
determine range and habitat. When the correct habitat has been determined, place that
bird species in the hula hoop with that matching label.
Upon completion, review bird/habitat placements with the class and make corrections, if
needed.
● Describe special adaptations the bird might have to live in that habitat
● Make a “T” graph listing advantages and disadvantages of living in a particular
habitat
● Describe loss of habitat and consequences of degradation
● List the impact of climate change on birds
● Discuss the impact of heavy industry in the area
a. Review biomagnifications using a triangle model
b. How does this affect bird populations
Part 2: Take the 4 hula hoops and re-label as: Summer, Winter, Transient and Year round
Again randomly divide bird species papers between groups/individuals. Allow at least 30
minutes for students to determine seasonal residence of the birds using the maps in the
field guides. Students will place the bird species in the correct residency hoop based on
the Calumet area.
● Make a “T” graph to show the advantages/disadvantages of being a part-time
resident as opposed to a year round resident.
● What are some special adaptations (beak shape, feet, plumage, etc.)
● Identify flyways by drawing and labeling flyways on a map
Extensions:
1. “Migration Headaches” from Flying Wild (This activity requires a lot of room and
is best played outside or in a large area, such as a gymnasium). Download the
activity and instructions:
http://resources4rethinking.ca/media/Migration%20Headache.pdf
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2. The Great Backyard Bird Count. For one weekend in February, birds are observed
and counted for an international citizen science project.
https://www.audubon.org/conservation/about-great-backyard-bird-count
Assignment:* Observe and be able to identify at least 10 species of wild birds. Prepare a
field notebook, making a separate entry for each species, and record the following
information from your field observations and other references.
a. Record the date, time and weather conditions.
b. Record the location and habitat.
c. Describe the bird's main feeding preference and list the types of food that the bird
is likely to eat.
d. Record whether the bird is a migrant, summer, winter, or year-round resident of
your area. (*Adapted from Boy Scouts of America,
http://usscouts.org/usscouts/mb/mb029.asp)

Class project/field study:
Contact local agencies to volunteer at a restoration day or for any one of the nature
programs offered.
Illinois
Forest Preserve District of Cook County, https://fpdcc.com/
Forest Preserve District of Will County, https://www.reconnectwithnature.org/
Friends of the Indian Boundary Prairies, https://ibprairies.org/
Indiana
Shirley Heinze Land Trust, http://www.heinzetrust.org/
The Nature Conservancy, https://www.nature.org/en-us/about-us/where-we-work/unitedstates/indiana/contact-us/
Rubric:
Student can identify at least 10 bird species with their habitat that are common the
Calumet area
Student demonstrates understanding of migration for some bird species
Student demonstrates understanding and ability to use a field guide
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Student participates in discussion with thoughtful questions or comments
Student completes independent assignment correctly as directed
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Who Dun It? – a crime scene investigation
1-2 hrs in class time
Ages – middle school to adult (can be modified for younger students-use display option)
Objective: Students will learn to use research materials and online databases to compile a
list of suspects. Students will compare behavior patterns to match clues to solve the
“crime” using methods of deductive reasoning.
Subjects: science, geography, animal behavior

Materials needed:
Printouts of pictures
Print out Gibson Woods map (to compare with photo map from Google maps)
Print out of “Missing” posters (download picture of a gray squirrel from any online
source)
Print out of clues
Print out of “raptor silhouettes” from http://susankwilliams.blogspot.com/2008/01/raptorsilhouettes.html

Students should utilize information from:
Birdsource.org
Allaboutbirds.org
Googlemaps.com
Google Earth.com
lakein.mygisonline.com/

Other resources:
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Bird field guides
Bird behavior guides and books
National Audubon Society. (October 2001). The Sibley Guide to Bird Life & Behavior.
New York: Chanticleer Press, Inc.
Terres, John K. (1995). Encyclopedia of North American Birds, The Audubon Society.
New York: Wings Book.
Stokes, Donald and Lillian Stokes. (1989). A Guide to Bird Behavior. Volume 3. Boston:
Little, Brown and Company.

Lesson Plan:
Explain to the students that they will be detectives assigned to solve a murder.
Read “The Crime” to the students or print it out if used as a display for the
students to read.
Students are to use clues and evidence from the crime scene and make up a list of
suspects. Students will research the habits of the suspects on their list to determine who
fits the criminal profile to best. Each suspect should be investigated for whereabouts
(habitat and range), size, weight, preferred diet and behavior patterns.
Students will need to determine the type of habitat where the crime took place. Using the
trail map of Gibson Woods with the crime scene marked, compare to overhead
photographs downloaded from Google Earth, lakein.mygisonline.com/, etc. Students will
need to examine the “crime scene” using the photographs provided.
Students will use deductive reasoning to gradually eliminate suspects until the guilty
party is determined. Teachers will serve as the “Chief of Police” and will guide students
as needed to solve the crime.
Students may conduct their investigation independently or in small groups. Working in
groups will shorten the time needed for the lesson.

Teacher Background:
Students are to develop their own list of suspects. Display “crime scene” photographs and
clues. Challenge students to sort through the clues and evidence to solve the “crime”
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Print out crime scene photographs and the crime scene map. Put up “Missing” posters of
a gray squirrel a.k.a.Grayson R. Squirrel. Instruct students to compile a list of “suspects”
using field guides and online range maps of predators found in Northwest Indiana.
Gibson Woods is located in Hammond, Indiana, a highly urban area, just southeast of
Chicago and along the southern tip of Lake Michigan. Homes, industry, highways and
railroads are immediately adjacent to the property. Gibson Woods is a remnant parcel of
133 acres and is a combination of woods and black oak savannah.
Once the list of suspects is compiled, offer students the list of evidence and clues. Let
them sort through the information and draw their conclusions. Students will need to use
data collected from websites, field guides and reference books.
Students will compare preferred habitat, size, diet, and hunting techniques between the
species to solve the crime.
(Teacher information - Conclusion: Red-tailed hawk – found guilty.)

The Crime: (read to students)
Grayson R. Squirrel has been missing since he left his home at Gibson Woods on January
12th. His worried family has put up posters hoping to find him.
Can you help find Grayson and solve the mystery?
Grayson’s family and the Gibson Woods “Police” have sent out search parties into the
woods. They did not find Grayson, but they did find the scene of the crime. All that was
left of Grayson were some pieces of his gray coat.
The killer left a clue to his identity and it’s up to you to help the Gibson Woods “Police”
find out who killed Grayson R. Squirrel.
Take a good look at the evidence photographs. Match them up with the facts that were
collected by the Gibson Woods “Police” and the investigation work that you have done.
Try not to get fooled. Good luck!
The Facts:
Gather your evidence by examining the crime scene photographs and answer these
questions:
Examine the marks left in the snow. What kind of an animal made them? Who can you
eliminate from the list of suspects?
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The crime scene was discovered at about 7:45am and photographed at about 8:30am.
Look carefully at the marks in the snow. How long before the photograph was taken did
the crime occur? A few hours? The night before? The day before?
Create your own list of suspects. Now that you have an idea as to when the crime took
place, look at the list of suspects. Are there any you could eliminate right away?
Find Gibson Woods, Hammond, IN, using Google maps or other GIS database. Compare
the map location to “X marks the spot” map that your teacher provided. Is it heavily
wooded? Is there an open area nearby? Which of the suspects on the list likes that kind of
habitat?
A full-grown squirrel weighs about 1 pound. Would the animal that killed Grayson have
to be large or small? Can you eliminate any more suspects?
Hawks spread their wings around their captured prey. This is called “mantleling”. Look
closely at the crime scene photograph (Figure 2). Do you see any evidence that
mantleling occurred?
Owls will eat the fur and bones of their prey. Often they will take their prey to another
location to eat. (Think “owl pellets”) Do you see any bones or fur at the crime scene?
Look at the “shadow” marks in the snow (Figure 1). Compare them to the silhouette
poster. Do you notice any similarities?
Look at the “shadow” marks closely (Figure 1). Was the animal that made this mark
stretched out or flexing? How can you tell?
The “shadow” marks in the snow were found about 4 feet to the left (east) of the crime
scene and measure about 20 inches from the tip. Can you tell which way the predatory
animal was facing? Can you put together a scenario of what happened?

Now that the list of suspects has narrowed, who do you think killed Grayson R.
Squirrel?

-North-
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Gibson Woods, Hammond, IN trail map

The crime scene is marked in red. This is a savanna area with an open prairie adjacent to
it. The area to the south of Gibson Woods is heavily residential. To the north are railroad
tracks and light industry.
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{Gibson Woods, Hammond, IN}. (n.d.) - Retrieved from https://www.google.com/earth/
“X” marks the crime scene. Look carefully at the landscape. Is it open or wooded? Is it
on the edge of a woods? Who hunts here?

Figure 1. Wing “shadow” marks, Gibson Woods, Hammond, IN (n.d.)
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Figure 2. “Crime” scene, Gibson Woods, Hammond, IN (n.d.)
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Leaf ID – (best as a late summer/early fall activity) 2 -60 minutes in class plus at home
assignments

Grades 6-8
Objectives: Students will be able to describe what a hardiness zone is and
use critical thinking when comparing a historic hardiness zone map to a current zone
map. Students will learn the parts of a leaf and how to use a dichotomous key to identify
leaves/trees. Students will understand the difference between a conifer and a deciduous
tree.
Subjects: Botany, climatology
Some common trees in the Calumet area include: black locust, black walnut, shagbark
hickory, black gum, staghorn sumac, American basswood, black cherry, cottonwood,
slippery elm, Eastern redbud, flowering dogwood, pawpaw, persimmon, red oak, burr
oak, black oak, pin oak, white oak (Illinois state tree), silver maple, red maple, mulberry,
sassafras, sugar maple, sycamore, tulip tree (Indiana state tree), Siberian elm, aspen,
white pine // For this activity, the focus will be on deciduous trees.
Additional vocabulary: conifer, deciduous, dichotomous key, chlorophyll, growing zone
Part II - 1-2 days ahead of class: Assign each student to collect leaves from at least 10
different tree species. If your site is near a wooded area or if there are several different
species of trees on the property, it would be beneficial to take the students outside for this
part of the activity to collect leaves. If no leaf source close to your site is available, they
should collect leaves on their own time and bring them to class. Leaf collecting is
prohibited on forest preserve property or other county properties. Press collected
leaves between newspaper pages and place weights (such as books) on top of the paper.
Materials needed:
Part I
Climate zone hardiness maps – current and historical
https://www.arborday.org/media/highresolution.cfm
several nursery catalogs - 1 for each group (If possible, research and order plant catalogs
from nurseries in different biomes such as: desert, subtropical, alpine, boreal, etc.)
Part II
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Leaf guide that diagrams the shape of a leaf - https://sites.google.com/a/pylusd.org/rosedrive-5th/science/crystal-cove/ copy identifying-plants---leaf-shape-guides (from Plants
of the Chicago Region by Swink & Wilhelm). Print a copy for each group of students to
use. Most tree field guide books include leaf identification keys at the beginning of the
book,
A copy of a dichotomous key for each group
Several leaves for each group
Tree field guide books (recommended - Tree Finder: A Manual for the Identification of
Trees by Their Leaves by May Theilgaard Watts; ISBN 0-912550-01-5)
Assorted crayons, with paper wrapper removed and white paper
Background: Trees are beneficial in many ways. They clean the air from carbon dioxide
and release oxygen in exchange. They have a cooling effect by absorbing much of the
sun’s energy. The shade from trees can help cool homes and in the winter they can shield
homes from cold winds, saving energy. Trees are good for our health by producing a
calming effect for people who spend time near trees.
Explain that trees and all plants prefer certain types of conditions to grow and thrive. The
US Department of Agriculture has divided the country into hardiness climate zones.
These zones are geographically defined by temperature and rainfall that favor plant
growth of certain species. Allow students to examine a current hardiness zone map. Ask
them to find where they live on the map and identify the zone. Have students confirm if
the average low temperature listed on the map is correct for the area where they live.
Allow students to page through the nursery catalogs. Have students compare the
hardiness zone where they live to a zone in another part of the country. What limiting
factors contribute to the difference between tree species found in the two zones? Have
each student find and list at least 5 trees and plants that are optimal in your hardiness
zone. Allow at least 20 minutes to complete. Turn this in for a class assignment.
Show historical hardiness zone map. If possible, show this map next to the current zone
map for comparison. Have students describe any differences. Have a brainstorm
discussion why things have changed. What are some of the effects from this change of
zones? What are some possible future outcomes?
Part II
Explain that the class is going to learn how to identify leaves. Distribute leaf shape guides
to students. Prepare students for leaf ID by going over leaf shape terms with the class.
Students will likely collect only deciduous leaves, so start by explaining that deciduous
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means that the tree will lose its leaves in the fall. Deciduous trees generally have broad,
veined leaves that change color when chlorophyll is no longer produced.
Explain to the students that the needles on trees are really a special type of leaf. Trees
with needles are called conifers for cone bearing. Most conifers do not drop their needles
and the needles stay green.
● Spruces - woody base, stem feels feels rough
● Douglas Firs - slightly raised scar on stem
● true firs - stemless needles leave slight depression, so stem feels smooth
Assignment: Students are to create a “T” graph listing the differences and advantages
between conifer and deciduous trees. NOTE: There are a few conifer species that do lose
their needles.
Assign a take home project for students to find the conifer tree(s) species native to the
Calumet area that loses needles. Name the tree(s) by genus, species and common name.
Name the growing range (hardiness zones) for the tree. Include a picture of the tree.
Allow 2-3 days to complete.
Divide class into small groups. Give each group several different leaves, a tree field guide
and dichotomous key.
Explain that a dichotomous key is a series of questions with answers based on
observation. By making “either-or” choices, based on observable traits, specimens will be
eliminated until the solution is found. Practice this with the students using the attached
key.
Assignment: Students are to identify leaves by using field guides and dichotomous key.
For each leaf specimen, students are to record: shape, edges, veins & bases and if
available to be distinguished, leaf arrangement. Once the leaf has been identified, the tree
genus and species along with common names should be added. Students will create a
rubbing of the leaf using crayon on white paper. (This can be completed as an in class
group assignment and turned in for grade.)

Rubric:
Student can explain what defines a hardiness zone
Student describe relationship of hardiness map to plant growth and planting selection
Student can describe terminology related to leaf shapes
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Students can describe the difference between deciduous and conifer
Student can explain how to use a dichotomous key
Student can explain how to use a field guide to identify leaves/trees
Student contributes to discussions and works cooperatively in a group

Used with written permission from Lake Co. Parks & Recreation
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Make Your Own Leaf Field Guide (best as a late summer/early fall activity) / 90
minutes

Grades 6-8

A classroom activity/art project that will focus on the shape of a leaf.

Objective: To create a handy, pocket field guide of the leaves of trees common in the
Calumet Region. Students will be able to identify the leaf, describe leaf shapes and define
the terminology of a leaf shape.
Subjects: art, science (botany)
Two weeks ahead of time: Instruct each student to collect 15-20 different leaves. Give
students an overview of leaf shapes and structure. Sort through the collected leaf
specimens, picking the best to be pressed for the art project. Press leaves between pages
of newsprint and a heavy object, such as books. Each student should have a minimum of
5 – 7 different leaves to work with.
Leaf guide that diagrams the shape of a leaf - https://sites.google.com/a/pylusd.org/rosedrive-5th/science/crystal-cove/identifying-plants---leaf-shape-guides (from Plants of the
Chicago Region by Swink & Wilhelm). Print a copy for each group of students to use.
Art Project Materials:
Assorted, pressed leaves
One large, plain, white cloth handkerchief or other white cloth, for each student, pressed
before starting project
Assorted crayon pieces with paper removed (darker colors work best, i.e., red, orange,
purple, green, brown)
Extra-fine point permanent markers
Optional – iron, ironing board and white paper
For best results, iron handkerchief before stating the project. Place the leaf with the
underside up in a flat surface. Position cloth over leaf in a desired position. Hold the leaf
and cloth firmly against the flat surface. Take a crayon, with the paper removed and rub
the side of the crayon over the leaf, using smooth, even strokes in one direction. Students
may be encouraged to practice on paper until the technique is mastered. Students may
choose to closely follow the shape of the leaf or may go beyond the edge of the leaf to
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highlight the leaf’s margins. Continue to make leaf rubbings on the cloth until a desired
pattern is reached. Use a fine point permanent marker to label the leaves.
If available, press the finished cloth between sheets of white paper using an iron heated to
permanent press, taking care not to scorch paper. This will help to set the dye in the
crayon to the cloth. The leaf guide should only be spot cleaned when absolutely
necessary to keep rubbing visible.
Rubric:
Student completes project as instructed
Student labels leaf rubbings correctly
Student is able to describe shapes and parts of a leaf
Student’s project exhibits some artistic flair
Student demonstrates understanding of terminology related to leaf shapes

29

Why do leaves change color?
Objective: Students will discover the true color of a leaf when chlorophyll is removed.
Students will conduct an experiment to separate colors found in a leaf. Students will be
able to describe why leaves change color.
2 sessions - 60 minutes with an additional 30 minutes at the conclusion
Subjects: Botany, chemistry
Vocabulary: Deciduous, carotenoids, anthrocyanins, chlorophyll
Deciduous trees in the Calumet area display beautiful colors in the fall. Leaves change
color in autumn as the days get shorter. The green pigment chlorophyll dominates leaves
in the spring and summer. Chlorophyll absorbs the sun’s energy and uses it to transform
carbon dioxide and water into sugars. As the amount of daylight decreases, chlorophyll
production is reduced, and it begins to disappear. Carotenoids, pigments which have been
present in the leaves throughout the growing season, begin to appear in the fall.
Carotenoids in the leaf produce orange and yellow pigments. Anthocyanins produce red
and purple shades. These pigments develop from the sugars that are trapped in leaves. On
warm, sunny fall days, the leaves produce sugars. At night, as the air cools, plant
transport slows, and the sugars are unable to be transported from the leaves.
Weather is the most important factor in how colorful leaves will be in the fall. Years with
plenty of rain can produce healthy trees with leaves that contain lots of sugars. The sugars
will provide beautiful fall colors. If the late summer and fall days are mostly sunny, more
red, yellow, bronze and orange colors will be produced. While if the days are mostly
cloudy, more gold and yellow will be seen. Anthocyanins can react to certain chemicals
in the soil which can change the color of the leaf.
In this science experiment will use rubbing alcohol and energy (hot water) to separate the
colors. You likely saw green, and depending on your leaf type, maybe red, yellow, or
orange. Chlorophyll gives leaves their green color and is so dominant it hides the other
colors in the leaves. But in the fall, chlorophyll in the leaves breaks down allowing the
other colors to show through and display reds, yellows, and oranges.
MATERIALS:

3-4 leaves (from the same tree) for each student or group
Rubbing Alcohol
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Mortar and pestle
1 jar for each student or group (baby food jars work well)
Plastic wrap
Paper Coffee Filters
Small bowls or pans, 1 or each student or group
STEPS:

1. Instruct students to label the jar with the name of the tree from which the leaves were
collected. Tear the leaves into tiny pieces and crush with mortar and pestle. Wash mortar
and pestle between crushings.
2. Place leaves in a jar and pour rubbing alcohol over the leaves until they are just
covered
3. Stir leaves in the rubbing alcohol until the alcohol turns slightly green.
4. Cover the jar with plastic wrap. Place the jar in a small bowl and pour very hot water
into the bowl.
5. Leave the jar in the water for about 4 hours, changing out the cooled water for hot
water as needed. Stir the jar occasionally. The alcohol should be a very dark green (leave
longer if needed).
6. Cut a strip in the coffee filter so the strip can reach the rubbing alcohol. Secure the
strip by taping it to the lip of the jar.
7. The liquid will travel up the coffee filter and the colors will separate as the alcohol
evaporates off the coffee filter. Leave overnight for best effect.
8. Compare colors on strips.
(Adapted from: Sarah. (2019, August 22). Science Experiments for Kids: Why do Leaves
Change Color? Retrieved February 22, 2020, from
https://www.howweelearn.com/science-experiments-for-kids/ )
Rubric:
Student conducts experiment as described with satisfactory results
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Student can name pigment sugars in a leaf and predict what color they produce
Student can describe the function of chlorophyll
Student can describe environmental conditions that can influence leaf color
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My Special Place
Objective: To allow each student to choose and reflect upon a natural place that is special
to him/her. By doing research, students will gain a deeper appreciation and make a
connection to their special place by becoming the producer/director of their project.
Subjects: Language Arts, Media Technology, Natural Science, Art
Allow 2-3 weeks to complete this assignment.
Create a guided tour of a favorite natural place in the Calumet Heritage Area. Format can
be video or slideshow that can be uploaded into Google Drive and shared with your
teacher. Video tours should be no longer than 5 minutes and no less than 2 minutes in
length, slideshows should have at least 20 slides with a script that can be presented in the
same amount of time as a video. At the conclusion of this assignment, completed projects
will be presented to the class. A low tech option is to create a storyboard about their
special place.
For ideas, suggest that students review Explore the Millennium Reserve and Greater
Calumet Region www.millenniumReserveGuide.org
Your tour must include:
● Title page with the name or location of your site. Include your name and date(s)
visited
● History and/or description of natural area
● Narration or slides with description of each location or point of interest visited
● If a special place is only one location, showcase it by including images of it at
different times of day, different seasons, etc.
● A short summary as to what makes this place special.
IMPORTANT: For privacy reasons, faces of any other visitors must not be
recognizable.
Grading Rubric:
● Tour includes required points.
● Storyline is organized in a logical order
● The tour is informative and compelling
● Photography is in focus and the camera is steady.
● Artistic quality – composition, editing and framing of each shot

33

● Student demonstrates knowledge and understanding of their subject

34

Ancient Shorelines
Grades 6-8, 2 – 30 minute sessions
Objective: Students will become familiar with terms associated with formation and stages
of ancient Lake Chicago. Students will learn about fluctuating lake levels from Lake
Chicago after the last (Wisconsin) glaciations. Students will be able to recognize some of
the ancient beaches and the “string of pearls” pattern left on land from the phenomenon.
Students will be able to estimate the age of a beach by the ratio of sand to organic
material.
Subjects covered: natural history, geography, geology, art
Pre Lesson: Download and print pp. 6-11 from An Atlas of Biodiversity for the class or
assign as an online reading assignment.
https://www.csu.edu/cerc/researchreports/documents/ChicagoWildernessAtlasOfBiodiver
sity1999.pdf
Background: 14,000 years ago, Lake Michigan was called Glacial Lake Chicago and was
60’ above the present lake level. The northern part of the glacial lake was still melting ice
from the retreating continental glacier. The shore line reached far inland to the Tinley
Moraine. The city of Blue Island was really an island in the vast lake. This was during the
Glenwood stage and shoreline of the lake.
10,000 years ago the lake has dropped to 40’ above present level, forming bars and
beaches of the Calumet Stage. The Calumet beach runs through the town of Thornton.
8,000 years ago the lake dropped to 20’ above present level. The revealed lake bottom is
known as Chicago plain and contains the city of Hammond, Gary, Dolton, Riverdale,
South Holland and part of the Roseland neighborhood of Chicago. Evidence of the
Tolleston beach has been preserved and can be seen at Sand Ridge Nature Center in
South Holland, IL or at Gibson Woods in Hammond, IN.
Driving down Broadway in Gary, IN will take you over these ancient beaches. A ride
down Ridge Rd. takes you along the Glenwood beach. Stop at Wicker Park in Highland,
IN to see the dramatic drop off from the beach to what was then the lake bottom. Western
Ave. in Blue Island, IL is the high point of an ancient island.
Play Glacier vocabulary match up game. 20 minutes to play.
Materials:
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Topographic or geological map of the southern Lake Michigan rim
Road map of northwest Indiana and Chicago
Historical, aerial photos of the Calumet region where shoreline rings can be observed
Explain to students that they are to locate their home on the map and identify the nearest
ancient or current beach/shoreline to their home. Compare the geological map to the road
map. Are there any streets that parallel any of these shorelines? Name the communities
that each ancient shoreline runs through.
Assign students to bring a small sample of soil from their home to school. Students will
examine their sample to determine an organic: in-organic ratio of the soil. Given that the
older the beach would likely have more organic material; does the soil sample support the
location of the student’s home? Why or why not? What could influence the composition
of their soil sample? What does the beach sand look like near the lake? Why does it look
that way and what makes it change?
Relief Map Project – take home project -1 week to complete
Materials:
Cardboard
Flour & water paste (Play-dough is not a suitable material for this project)
Assignment: Students are to create a topographic relief map of the Calumet region by
making a paste of flour and water. Students may use food coloring to highlight different
land formations left by the glacier and ancient beaches left by a retreating shoreline. The
map will be labeled to identify features. Map should be large enough to distinguish
features and small enough that it is easily transported.

Rubric:
●
●
●
●

Student is able to locate their home and nearest ancient beach with little assistance
Student actively participates in activity
Student contributes to discussion with thoughtful questions or observations
Student can describe a timeline linked to receding lake levels by naming ancient
shore lines
● Student provides soil sample
● Student is able to make the connection between organic/in-organic content of soil
sample as an age determinant of a beach
● Student creates a relief map with details and with features correctly identified.
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Glacier Game Match-up
A definition match-up game. (15-20 minutes)
Objective: Students will learn terms pertaining to glacial activity in the Calumet area.
Subject: geology, natural history
Rubric:
● Student can accurately explain most or all of the terms
● Student takes an active part in playing the game
To make the cards, print out words and definitions. Separate the word from the
definitions and glue them to heavy paper that has been cut into equal sizes. Laminate
them for durability.
To Play:
Game 1: (large groups)
Using 1 or 2 sets of cards, depending on the size of the group, divide the group in half
and create 2 teams from each half.
Give one team the word cards.
Give the other team the definition cards.
Compete against the other half to correctly match up the definitions first.
Game 2: (small groups) (similar to “Simon says”)
Using 1 set of cards, line students up against one side of the room facing the opposite
wall. Have one student or teacher read the definition or word. (Partial definitions can be
used to extend the game.)The first student to give the correct, matching response may
take 1 step forward. Whoever reaches the opposite side of the room first wins and may
take over reading the definitions for the next round.
Game 3: (tabletop version) 2-3 persons
Using 1 set of cards, Place all of the cards face down. Take turns matching the definition
to the word. Whoever has the most matches wins.
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Tolleston Beach

Lake Chicago

Gibson Woods was once part of
Tollestston Beach, 4,000-6,000
years ago during the Nipissing
stage. It was 20 ft above the
present level of Lake Michigan.
It was formed after the glacier
had completely melted. It was
named after the town of
Tolleston which is now a part of
Gary, IN.
A prehistoric lake that was
formed 13,000 years ago during
the Glenwood, Calumet and
Chippewa stages and is the
ancestor of what is now known
as Lake Michigan. Somewhat
larger than Lake Michigan, Lake
Chicago extended west to
present day La Grange, Illinois;
and south beyond Homewood
and Lansing, Illinois;
completely covering what is
now Northwest Indiana,
including the cities of
Hammond and Gary, IN.
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Glacier

Glacier ice

A large, slow-moving mass of
ice, formed from compacted
layers of snow, that slowly
deforms and flows in response
to gravity and high pressure.
The largest reservoir of fresh
water on Earth, and second only
to oceans as the largest reservoir
of total water. Glaciers cover
vast areas of the polar regions
and are found in mountain
ranges of every continent except
Australia.

Never Kick Indian
Woman

Mnemonic device to remember
North American glacial ages in
order. (Nebraska, Kansasan
Illinoisan, Wisconsin)

Pleistocene
(pronounced
/ˈplaɪstəsiːn/)

The epoch from 1.8 million to
10,000 years BP (before
present) covering the world's
recent period of repeated
glaciations.
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Ice Age

Moraine

Erratic

"ice age" or, more precisely,
"glacial age" denotes a
geological period of long-term
reduction in the temperature of
the Earth's surface and
atmosphere, resulting in an
expansion of continental ice
sheets, polar ice sheets and
alpine glaciers.
Moraine is the term used to
describe rock and debris that is
moved by a glacier as it
traverses a continent. This may
be either rock that is still on a
living glacier, or rock that has
been transported and left behind
by a now extinct or receded
glacier.
A glacial erratic is a piece of
rock that differs from the size
and type of rock native to the
area in which it rests. "Erratics"
are carried by glacial ice, often
over distances of hundreds of
kilometers.
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Valparaiso
Moraine

Tinley Moraine

The Valparaiso Moraine is a
terminal moraine around the
Lake Michigan basin in North
America. It is a band of high,
hilly terrain made up of glacial
till and sand that reaches an
elevation of near 300 feet above
the level of Lake Michigan at its
maximum height in Indiana and
17 miles wide at its maximum
width in Indiana. It may be
higher or wider in other states. It
was formed during the Crown
Point Phase of the Wisconsin
Glaciation. It is named after
Valparaiso, IN, which is near its
highest point.
The Tinley Moraine is a
moraine around the Lake
Michigan basin in North
America. It was formed during
the Wisconsin Glaciation and is
younger than the higher and
wider terminal moraine called
the Valparaiso Moraine, which
is farther from the lake.
Compared to the Valparaiso
Moraine, the Tinley Moraine is
much narrower. It is named after
the town of Tinley Park, IL,
which is near its highest point.
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Glenwood
phase

Formed about 14,000 years
ago when the ice lobe
retreated from the Tinley
moraine, leaving a basin
that filled with meltwater
and rainfall

Chippewa
phase

10,00 years ago the lake
level suddenly dropped as
low as 381 feet above sea
level compared to today's
level of 580 feet above sea
level

Calumet phase
Nippissing
phase

About 11,000 years ago, the
Calumet phase lake level
was about 35 feet above
today’s level
The glacier had completely
receded from the lake and
lake levels were near
today’s levels
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Dunes and Beach
Grades 6-8 Objective: Students will learn that wind is instrumental in the formation and
destruction of sand dunes. Students will understand the destructive forces behind erosion
and will brainstorm ways to slow down damage caused as a result of erosion.
Subjects: geology, natural history
Time needed: 20 minutes for each demonstration, 30+ minutes to discuss results, plus
time for take home research assignment (allow at least 1 week to complete).
Background: The dunes along the Great Lakes compose one the largest freshwater dune
systems in the world. Dunes are formed from sand and rocky material that was deposited
when the last glaciers that covered this area melted, about 13.000 years ago. Prevailing
winds in the Great Lakes region pick up grains of sand and carry them to southern and
eastern shores of the lake. The sand grains remain airborne until they collide with plants
or other solid objects in a process called saltation. The sand deposits are gradually built
upon until dunes form. The windward side of the dune generally has a slope of 15% or
less. The lee side (backside) of the dune is usually much steeper.
Mt. Baldy, at the eastern side of the Indiana Dunes National Park, is known as a “living”
dune. Rising 126 feet above Lake Michigan, it is a popular destination because of the
spectacular view from its summit. Years of over visitation have destroyed the marram
grass that stabilized the dune. Because of the loss of vegetation, Mt. Baldy is susceptible
to wind erosion and gradually moving toward the parking lot. It is estimated that Mt.
Baldy moves at a rate of 4 feet a year. The sand moves when prevailing winds reach 7
mph. For safety reasons, the dune is only accessible with a park ranger.
Part I
How dunes are created (This experiment is best done outside when winds are calm)
Objective: Students will understand how wind driven sand forms dunes and how extreme
wind conditions are instrumental in eroding the dunes.
Materials:
Goggles for each student
2 - 13x9 pans for each group
1 – 2 speed hair dryer for each group and extension cords, if needed
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¾ gallon sand for each group
Assorted stones and clumps of grass
Smartphone with timer app.
Divide students into groups of about 5. Set pans on a flat surface, label one pan “A” and
the other “B”. Divide sand between the two pans and smooth out the sand in each pan.
Scatter stones and place grass clumps randomly in pan “B”. Put goggles on and keep
them on throughout the experiment. Turn the hair dryer on low and hold at a 45 degree
angle about 5 inches from the edge of pan “A” for one minute. Do the same for pan “B”.
Describe the results and make drawings of observations. Compare the results in pan “A”
to pan “B”. Do you see evidence of saltation?
Predict what the outcome would be if the dryers were on high for one minute. Smooth out
the sand in both pans. Repeat procedure with dryer on high. Take notes of the results and
compare to earlier results. Do the results support the prediction?
Consider what the dunes might look like after a wind storm. Smooth out the sand in both
pans. Set the dryer on high and hold for three minutes. Record the results. Compare
observations made during all three simulations. How to they compare to actual wind
conditions?
As the wind moves around an obstacle, it increases in velocity. This is known as
Bernoulli’s principle. How does Bernoulli’s principle contribute to the erosion of a dune?
Part II
Background: Every winter, homeowners along the beaches at Ogden Dunes, Beverly
Shores and other beach communities risk damage to their home from erosion caused by
strong wave action. Portage Lakefront, a site within Indiana Dunes National Park, lost
30’ of beach and access trails from 2011 to 2018 due to erosion and high lake levels. In
2018, an observation point at the park collapsed due to erosion. Without a beach buffer,
crashing waves have closed parts of Lake Shore Drive near the Museum of Science and
Industry in Chicago.
Typically, sand from beaches is removed during the winter when storms and waves are
strong. Summer brings gentle breezes and a calmer lake where sand can be deposited.
High water levels, strong winds and structures on a beach can change the scope of natural
erosion and deposition of sand.
(Adapted from: Hawkins, B. (1994, May). Creating Sand Dunes Lesson Plan – Educator's
Reference Desk. Retrieved February 22, 2020, from
https://eduref.org/lessons/science/ear0007)
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Beach Erosion
Materials:
All materials used in Part I, but it is not necessary to label A or B pans
Empty water bottle, with cap on for each group
Pack the remaining sand in a slope at one end of the pan. Scatter stone and “plant” grass
in the sand of pan “B”. Slowly pour about 5 cups of water into the pan. Take an empty
water bottle and place it on its side in the water. Gently press the bottle down in the water
to start a wave action against the beach. Record your observations. Begin to press the
bottle down aggressively, so the waves are steep and rapid to simulate a storm. Compare
these results to the gentle wave action.
(Adapted from: Littlebins. (2019, May 27). Beach Erosion Demonstration. Retrieved
March 15, 2020, from https://littlebinsforlittlehands.com/coastal-erosion/)
Below is a link to a video taken in 2019 of the erosion problem at Portage Lakefront &
Riverwalk, Portage, IN where waves have collapsed a walkway and flooded the beach.
https://www.facebook.com/TimelessAerialPhotography/videos/534715630700419/
Assignment: Watch the video. Which action caused more damage to a beach? Do some
research and brainstorm what actions could be taken to protect beaches. Write about your
findings or create a model to demonstrate your solution.
Rubric:
Student is an active participant in the experiment
Student follows safety protocol
Student contributes to discussion with thoughtful questions or observations
Student can make a connection between wind and formation of dunes
Student can describe the destructive effects of wave action
Student suggests solutions to protecting beaches and can defend their ideas
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Cooler by the Lake
Grades 6-8, 60 minutes for experiments, take home assignment timeline is for teacher’s
discretion
Subjects covered: meterology, math
Objective: Students will understand the relationship between heat sink and heat source
and how it affects the climate in the area immediately adjacent to Lake Michigan.
Students will conduct experiments to learn more about this phenomenon.
Background: We often hear the weather reporter talking about temperatures being cooler
by the lake. Lake Michigan’s body of water is large enough to create its own
microclimate, keeping temperatures cooler by the lake in warm weather. Water can
absorb and hold a lot of energy. In warm months, this results in a “heat sink” where more
heat is absorbed than released keeping the air temperatures surrounding the lake cooler.
Heat sink means it takes a lake a long time to warm and a long time to cool down enough
to freeze. Cooler air temperatures in the winter reverse this as the surrounding land cools
and heat from the water in the lake is released allowing for milder temperature along the
lake. Because of the vast amount of water that is held by Lake Michigan, the lake effect
temperature can extend several miles inland. The surrounding land also absorbs heat , but
cannot hold the heat energy as efficiently as water. The land becomes a heat source,
releasing heat energy, keeping the land further from the lake warmer.
Lake effect snow is the result of stored heat energy in the water of the lake becoming the
heat source. The prevailing winds move over the warmer water of the lake, moving moist
air from the lake over cooler land. The water vapor cools, crystallizes and precipitates out
as snow.
Experiment 1 – In this experiment, students will discover the specific heat (the amount of
heat needed to raise the temperature of an object 1 degree) differences between soil and
water.
Divide the class into groups of 4 or 5. For each group supply:
● 2 plastic cups
● 2 room thermometers
● Soil
● Water
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Ahead of time, place enough soil in a cup to fill it half way. In the other cup, fill halfway
with water. Place both cups in a refrigerator for 1 hour. Remove cups from the
refrigerator and record the temperature of the soil and water. Place cups in direct sunlight
or under a heat source. After 15 minutes, record the temperature of each. Repeat after
another 15 minutes, if needed. Compare results. The cup containing soil should have a
greater increase of its temperature than the water.
Brainstorm reasons why soil absorbs heat faster than water and why water holds heat
better. The sand at the beach is a good example of how this works. Have you ever dug a
hole in the sand? Only the top layer of sand is hot. The sand gets cooler as you dig down.
To illustrate this, put a bucket of sand where it can absorb heat from the sun. Allow
students to dig and touch the sand at different depths.
When heat is absorbed by water, the heat goes further down and spreads out. Because
sand is dense, the heat cannot penetrate as well keeping the lower levels cool. Only the
top layer gets warm as opposed to the full volume of water.
Experiment 2 – In this experiment, students will discover the specific heat differences
between water and air.
● 2 glasses (glass or Pyrex beakers work the best)
● enough water to fill one glass
Place both glasses in a refrigerator for 15 minutes. Remove the glasses and instruct the
students to compare the temperature of the glasses by touch. The glass with water
should feel warmer to the touch than the empty glass. Discuss: Is the glass really
empty? No, it is filled with air. Air and the glass do not hold heat as efficiently as
water.
The stored heat energy from the water (lake) holds heat better than glass or air. When the
water is a lake or ocean, the heat energy is transferred to the surrounding area. A
lake as large as Lake Michigan is able to create a microclimate reaching a few
miles inland. That is why the communities along the lake have milder winter
temperatures.

Assignment:
Choose a community along the lakeshore and another at least 50 miles from the lake.
Research air temperatures and compare to lake temperatures for these
communities in January and July. Create a graph for each month showing the
relationship between lake effect temperatures vs. air temperature further inland.
Rubric:

49

Student understands and is able to define heat sink and specific heat
Student demonstrates a working knowledge of lake effect microclimate
Student actively participates in experiments
Student gives thoughtful contributions to discussion points
Student completes graphing assignment accurately

___________________________
(Adapted from: Mandell, M. (1997). 730 Easy Science Experiments: With everyday
materials (p. 205) (R. Churchill, Author). New York, NY, NY: Tess Press.)
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A Dirty Legacy
Grades 6-8, 60 minutes classroom time for experiment/demonstration, 2-3 hours outdoor
for water testing and clean up
Subjects covered: science, social studies
Objective: Students will learn about watersheds, point and non-point pollution sources.
Students will become aware of the consequences of unregulated industrial waste and
other pollutants. Students will make connections to how choices they make can
contribute to pollution.
Watershed demo:
Materials needed:
Butcher paper or waxed paper (about 2’ will be needed)
Spray bottle with colored water
Cake sprinkle candy
Pictures depicting point and non-point pollution sources (15-20 pictures)
Crease paper and then crumple the side of the paper enough so that “hills” and “valleys”
can be seen above the “river” crease. Label these areas. This will be a watershed model.
Explain how to recognize and differentiate between point and non-point pollution
sources. Use the pictures as flash cards and play at least 1 round of recognition.
Direct attention to the watershed model. Review that water seeks its own level. Ask
students to explain what that statement means.
Show the students one of the pollution source pictures. Make up a story about the picture.
Example: (the picture is of a drainpipe) “Jayden was out walking when he saw water
spilling from this drainpipe. Is this a point or non-point source? '' After getting a correct
answer, spray some colored water on the paper. Ask “where will the water from the drain
pipe eventually end up? How will that destination affect fish and wildlife? Will it
eventually affect humans?” Continue to show a picture, make up a story (have students
make up the story) and add water to the model until all of the pictures have been shown.
When a solid waste is pictured, sprinkle some cake decoration on the watershed model.
“What happens when the waste is solid?” Spray the paper until the sprinkles start to slide
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down into a crease. Continue this procedure for all of the pictures. Ask who/what is the
main source for all pollution? How can we be more aware and responsible? What actions
can you take at home to reduce pollution? What is happening to the water at the lowest
level? How does that affect wildlife, fish and the people who depend on its water?

Who Polluted the Grand Calumet River?
Part I
Materials needed:
1 clear gallon jug (an ice tea jar works well)
1 oz paper cup for each student
“Dry Ingredients”:
Component
leaves
dental floss, thread, fishing line
dry, clay soil
baking soda
baking soda
assorted litter, gum wrappers, etc.
assorted litter, candy wrappers, etc.

Represents
trees
fishermen
construction site
farms
gardens
loose litter
beach litter

“Wet Ingredients”:
Component
water + 1 drop dishwashing liquid
water + 1 drop yellow food coloring + 1 sheet
toilet paper
water + 1 drop green food coloring
water + 1 drop red food coloring
water + ½ teaspoon instant coffee granules
water + 1 Tablespoon vegetable oil
vinegar
vinegar
water + 1 drop each red and green food
coloring + vegetable oil

Represents
washing your car
home waste
antifreeze
storm water run off
barnyard waste
oil refinery
electric power plant
automobiles
boats and ships
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Label each cup and add the components as listed to the appropriate cup. Make sure there
are enough cups of “pollutants” for each student to have one. Fill the ice tea jug halfway
with water.
Explain: Before the development of heavy industry, the Grand Calumet River had diverse
populations of fish and wildlife unique to the area. The Calumet area became the site of
heavy industry because of cheaper land, water resources and laws that encouraged the
development of industry. The steel industry dominated and at its height, mills from the
Calumet region supplied steel for use all over the country. Oil refineries also are a part of
the Calumet’s industrial heritage. As the area’s population grew, wetlands were drained
for farms and homes. Electricity was needed to supply the businesses, homes and
industry. Over time, the stress of waste from these industries began to take its toll on the
Grand Calumet and Little Calumet Rivers.
In 1987, the Grand Calumet was named an Area of Concern (AOC) with impairments on
all 14 beneficial uses. Beneficial use impairments include: beach closing, restrictions on
fish and wildlife consumption, fish tumors and loss of fish and wildlife habitat. The
degrading includes industrial waste run off, seepage from underground storage tanks,
contaminated sediments, contaminated ground water, etc. The EPA, Army Corp of
Engineers, Indiana Department of Natural Resources has completed restoration on the
Grand Calumet River in 2016. This project included removing contaminated sediments
by dredging and construction of a carbon layer cap to contain any sediment that could not
be removed by dredging.
For this demonstration, we will see how pollutants accumulate to contaminate a water
system.
Activity:
Each student will declare their “pollutant”, identify it as point or non-point source and
empty their cup into the jar. Students should be able to examine the jar and note the
appearance of the water.
Discussion:
Who is responsible for pollution?
What can be done to reduce introducing pollutants to the environment?
Is it easier to prevent or clean up pollution?
How could the pollutants in the jar be cleaned up?
(Adapted from: Population Connection (2017). Who Polluted the Potomac? Retrieved
from https://populationeducation.org/sites/default/files/who_polluted_the_potomac.pdf)
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Part II
Materials needed:
Aluminum pie plates (enough that students can work together in small groups)
Kitty litter
Cotton balls
Yarn and string, cut into 12” lengths
Scraps of assorted fabrics (cotton, wool, felt)
Divide the students into small groups. Ladle some of the contents of the jar from Part I
into the pie pans. Challenge students to use the materials provided to clean the water.
Students are to take notes on the effectiveness of each item and be ready to share their
findings with the class.
(Adapted from: US Scouting Service Project (2020). Retrieved from
http://usscouts.org/usscouts/mb/Old/mb007-16.asp)

Water testing and clean-up – an outdoor activity
IMPORTANT! Instruct students that they are to wear old clothes and shoes that can get
wet. Students are to bring a change of clothes and shoes with them. Send a reminder note
home with permission slip for the parents to read.
1-2 weeks ahead of time, scout the area for a location that has easy access to water.
Testing water on the Grand Calumet River is not recommended due to security around
industrial areas.
Materials needed:
Plastic gloves
Hand sanitizer and antiseptic wipes
First aid kit
Garbage bags
Magnifying glasses
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Skimmer net (available from a pool supply store)
Several shallow, white plastic pans
Freshwater Invertebrate identification chart
(https://www.in.gov/idem/riverwatch/2412.htm)
Notebooks and pencils
Smartphone with GPS app
Water testing kit (available online, https://secure.lamotte.com/wwmday/)
IMPORTANT! Choose a safe spot at the water site to collect samples and test the
water.
Divide students into small groups. Give everyone plastic gloves to wear. Record the GPS,
date, time, air temperature and weather conditions (humidity, wind and precipitation in
the last 48 hours). Record any odor from the water, such as a rotten egg smell. Record
substrate and condition of banks (mud, grass, rock, etc.). Assign or get a volunteer to
collect the first sample for testing and another to record the results. The kits have supplies
for pH and dissolved oxygen testing. Succi disc and thermometers are included. Follow
the instructions in the kit for all tests. After the first collection is made and recorded, pass
the duties to the next person. When all tests have been made and recorded, compare
results with the other groups. Find a mean score to keep as official results.
Place some water in each pan. Using the skimmer net, collect samples of invertebrates.
Dig a bit in the mud and catch what is brought up in the net. Turn rocks over and examine
for clinging invertebrates. Put the findings in the pan. Use the invertebrate chart to
identify any that are captured. Use the indicator number for the tolerance level of each
invertebrate (Highest number indicates highest tolerance). Record the species and number
of each invertebrate. Determine the water quality of the site by the results of the water
tests and bioindicator species captured.
Keep results of all tests for a classroom database. If possible, repeat the tests at a different
time of year.
Discussion:
What is the water quality of your site?
What is the purpose of collecting invertebrates and what does their presence tell us?
Are there any pollution point sources noted?
What could be some pollution non-point sources?
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What makes regulation of pollution sources so difficult?
Keeping the students in small groups, give each group a garbage bag for clean up. Walk
the water’s edge to pick up any trash. Keep in mind what was found for discussion of
what can be done to keep natural areas clean.
Rubric:
Student understands and is able to describe point and non-point pollution sources
Student demonstrates a working knowledge of the effects from pollution
Student actively participates in experiments and activities
Student gives thoughtful contributions to discussion points
Student is able to identify 4-6 invertebrate species
Student can describe meaning of numeric value assigned to bioindicator species and
water test results as a determinate of water quality
(Adapted from: Hoosier Riverwatch (n.d.). Retrieved March 5, 2020, from
https://www.hoosierriverwatch.com/
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The Steel Mills
Grades 6-8 Objective: For students to understand the important role of the steel industry
to the economy and community of the Calumet area. The students will understand the
ripple effect that came when the steel industry collapsed.
Recommended reading: Exit Zero by Christine J. Walley. ISBN: 13.978-0-226-87180-6
Time: 20 minutes to explain assignment; 2-week take home assignment; 60 minutes for
post discussion
Subjects: Language Arts, social science, history
Background: In the post WWII years, America was producing 40% of the world’s steel.
The Calumet region was the site of the steel industry in the Chicago area. Some of the
steel mills were Wisconsin Steel, Republic Steel, Acme Steel and Inland Steel. At this
time, only Arcelor Mittal and U.S. Steel remain open. The economy of the area changed
when the steel mills began to close in the 1970’s and 1980’s. Many families were
affected when the mills closed. The economies of the steel cities along the lake were
hardest hit by the loss of jobs. The loss is still felt today.
Discussion point: When the mills were on a high, the phase “Soot on the windows meant
food on the table” was a motto. Describe what this phrase meant at the time it was
written. Explain what it means today as a consumer and as an environmentalist.
Assignment: Perhaps a family member or friend of the family had worked at one of the
mills that closed. Find and interview that person. Write a 2-3 page story about their
experience. Introduce the reader to the person you are interviewing. Include:
1.
2.
3.
4.

What their job was
At which mill did they work
How long they worked at the mill
What the work environment was like (did the steel mill sponsor events such as
family picnics, etc)
5. When they left the mills
6. If they were laid off before the mill closed
7. Some mills closed without warning. Were there rumors in advance about what
was going to happen? How did the sudden closing affect this person and their
family?
8. Did the mills offer any severance, job placement or any other support?
9. What kind of work did they do after the mill closed?
10. Did they move out of the area or did they stay?
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Upon completion of the interview, the student will write a 2-3 page summary and include
any personal thoughts about what was learned in the process.
The student may interview a person who is currently working at one of the remaining
mills by modifying the above questions. If a student is unable to find a person to
interview, they may write 2-3 pages about the history of one of the mills.
Students will participate in a group discussion after the assignment is complete. Students
will be encouraged to share the story and what they learned. What challenges does the
steel industry face now and in the future? How will these challenges affect the Calumet
region’s economy and natural resources?
Rubric:
Student completes assignment on time
Student includes all applicable points outlined in their assignment
Student’s writing is organized and the story has “flow”
Student’s assignment has no grammatical or spelling errors
Student can empathize and correlate personal story learned to the ripple effect resulting
from the sudden reduction of the steel industry
Student is an active participant in post discussion
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All Aboard!
3 – 60 minute sessions (view documentary, choose poster subject and start project, make
in class presentation) plus any take home time
Objective: For students to understand the important role that railroads played for the
development of the Calumet Area. The focus of this lesson will be passenger travel.
Students will learn how to read a train schedule and be able to plan a day trip using a
commuter train. Students will be able to understand the importance of rail travel to the
economic development and stability of the region through businesses, industry, tourism
and housing.
Subjects: History, social studies, art
Background: Railroads played an important part in the development of the Calumet area.
Chicago’s first railroad connection was in 1848 and quickly expanded to include other
major Midwest cities. Following the Great Fire in 1871, the city of Chicago brought
goods by rail to rebuild the city. Centrally located and with access to the Great Lakes and
Mississippi River, Chicago was poised to become the nation’s railroad hub. With lines
fanning in all directions, the eastbound lines had no option but to traverse the Calumet
area along the southern tip of Lake Michigan. Railroads brought materials to and from
the steel mills along the lake to Chicago and other parts of the country. Between the trunk
lines were numerous short lines that moved freight between the trunk lines and serviced
local industry. The rail lines brought goods to consumers in every part of the country..
At the height of passenger rail travel, Chicago had six passenger terminals. Commuter
trains transported suburban workers to and from the city or to the industries and
communities of NW Indiana. Destination by rail day-travel appealed to residents to take
time for leisure along southern Lake Michigan’s coast by utilizing public transportation.
With the development of interstate highways and air travel, passenger train service
declined. The South Shore Line, which runs from downtown Chicago, through the
Calumet area, to South Bend, IN is one of the last interurban railroads in the country.
Lesson:
View the documentary Riding the Rails of History: The Story of the South Shore Line.
(Run time: 60 minutes) http://www.southshoredocumentary.com/watch/ (Used with
written permission from producer, Paul Nelson)
After viewing the documentary, students will create a promotional travel poster.
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Materials needed:
South Shore RR train schedules
Poster board for each student, any size
Colored markers, pencils, crayons or paint
Explain that students are to create a poster to promote travel to the Calumet region.
Review South Shore Line posters at: https://www.southshoreposters.com/ with students
so they can get ideas for their subject and so they have an example of the artistic style in
which these posters were created.
Explain to the students that they are to review a South Shore Line time schedule and
select a destination or site along the South Shore Line for the subject of a poster that they
will design. Students are to think of their poster as part of an advertising campaign to
promote that location to visitors or businesses.
Assignment: Students are to research their chosen destination or subject and create a
poster to entice railroad travel to that location. The student must be able to describe what
makes their subject important to the heritage of the Calumet region. Students should be
able to describe the benefits of rail travel/commuting to their destination, by giving
economy, housing, businesses, recreation, etc. examples in a separate 1 page report.
Students are to compare their campaigns to the actual posters and be able to recognize
how the appeal of these posters contributed to people visiting and moving to the Calumet
area to live and/or work. The student will explain why the subject of his/her poster was
chosen in a presentation (preferred) or paper and describe the value of what it brings to
the region. Students should understand and be able to explain how the Calumet area
might be affected if no commuter line existed.
Extension activity: Plan a day trip on the South Shore Line to a desired location. Example
trip: the Beverly Shores station is a historical landmark and houses a small museum.
Bonus extensions:
●

Investigate the importance of freight rail to the Calumet region and write a 1- 2
page report about it.

● Visit the Indiana Harbor Belt (IHB) RR roundhouse off of Kennedy Ave. in
Hammond, IN. Take a “selfie” of you and the information sign. Write a 1 - 2 page
report that describes the purpose of a roundhouse. ***IMPORTANT*** This is
a working roundhouse on IHB-RR property. Students are not to trespass
onto the property without explicit permission from IHB-RR.
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● Visit the Pullman National Monument visitor center in Chicago. Make a “T”
graph comparing and contrasting passenger travel in George Pullman’s time and
today.
Rubric:
●
●
●
●

Student creates a poster that is creative and appealing
Student is able to describe and inform about their poster’s subject
Student demonstrates understanding and ability to read a train timetable
Student is able to correctly identify several communities serviced by the South
Shore Line
● Student can make the connection between railroads and the development of the
Calumet region and can cite several examples.
● Student participate in discussion with thoughtful comments or observations

61

Guess Who?
Grades 6-8 Objective: Students will learn about some of the contributions and
accomplishments of persons who lived, worked or were otherwise influential in the
Calumet Heritage Area.
Time needed: 2 - 3– 1 hour class periods plus 2 weeks for students to conduct research
and write biography
Subjects: Language Arts, history, social science
Part I:
(1 hour to explain assignment, assign a biography subject and conduct
some research)
Instructions: Students will draw a name from the list below. The assignment is for the
student to research the person and write a 2 page biography about that person. Explain to
the students that this should be no ordinary paper. Students should “dig deep”, using old
newspapers and magazines in addition to library and internet sources to find the
connection the person had with the Calumet area. The assignment should include where
and when this person lived and what their accomplishments were. Assignments should
include a visual aid such as a photograph and a detail about the person that is not
commonly known. Example: A street was named for that person.
** Instruct students that they are not to reveal the name they have drawn in order
to keep Part ll challenging.
Students will receive a full list of the names that were assigned in Part I so that they can
prepare for Guess Who Part II.
Example list of persons (you may choose to expand or delete names in this list):

Henry Chandler
Cowles
Stephen Mather
Avery Brooks
Karl Malden

Frank Borman

Dorothy Buell

Vivian Carter

Paul Douglas

Elbert Henry Gary

Lee Botts

Richard G. Hatcher

A. Philip Randolph

Jan Ton

John H. Barker
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Gabby Douglas
George Pullman
Clayton Mark
Jacques Marquette
Kenny Lofton
Orville
Redenbacher
Jean Shepherd
Frank Reynolds
John Dillinger
Jerry Ross
Steve Trout
Marcus Towle
George Hammond
Jean Baptise Point
de Sable
John D.
Rockefeller
Joseph Bailley
Henry Schrage
Joseph Block
Octave Chanute

Additional information may be found in these resources:
Shifting Sands: The Restoration of the Calumet Area by Kenneth Schoon
Calumet Beginnings by Kenneth Schoon
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City of the Century: A History of Gary, Indiana by James Lane
Hammond, Indiana by Lance Trusty

Part II

(2 hours for presentation game)

To Play: This is a game of “20 Questions” focusing on persons of note who lived or
worked in the Calumet Heritage Area. The student will use their research from Part I to a
point where they “become” that person. The rest of the students will take turns by raising
their hands to ask one question per turn. The “person” may choose not to answer a posed
question and may instead move to another question. Questions will continue, up to 20,
until the identity of the person is revealed or until a time limit is reached that has been set
by the teacher. The student, who correctly identifies the person, takes their place at the
front of the class so the next round of questions can begin. The exiting student will show
the class a picture of their subject before taking their seat. If time runs out before the
identity can be guessed, the identity is disclosed, the picture is shown and a volunteer can
be the next person questioned.
The teacher/facilitator shall start the game by being the first person questioned. It is
recommended that the teacher’s hidden identity be MICHAEL JACKSON. As a
superstar, Michael Jackson’s identity will likely be guessed after only a few questions.
The student with the correct identity answer will take the teacher’s place.
Rubic:
Student writes an informative report that includes where and when the person lived,
accomplishments of the person, visual aid and 1 or more details about that person that are
not commonly known.
Student’s report is organized, without grammatical or spelling errors.
Student displays a solid knowledge about the subject person.
Student displays working knowledge concerning 4-5 other subject persons.
Student plays “Guess Who” with enthusiasm
___________________
(Part 1 - Adapted from: Davies, J., Crewmer, M., & Kustusich, C. (2016). Shifting
Sands: On the path to sustainability, Educator’s guide. Retrieved from
http://www.shiftingsandsmovie.com/media/resources/)
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Music in the Calumet Region
Objective: To introduce students to musical contributions from The Calumet region.
Students will gain an appreciation for the musical contribution from the Calumet area that
influenced modern music worldwide.
Subjects: music, history, social studies, language arts
Background: The Calumet region is home to Vee Jay Records. Founded in Gary, IN, in
1953 by Vivian Carter and her husband, James C. Bracken, Vee Jay grew to become a
major recording label. Vee Jay offered a venue for musical talent from the black
community. Before the civil rights movement of the 1960’s, music from black musicians
was limited to “colored” radio stations and record labels. The talent of Vee Jay’s artist
could not be contained within the black community and songs began to be recorded by
white artists in Europe. Later, these white musicians brought their interpretation to
America. Some of the notable recording artists to appear on Vee Jay Records were:
Jimmy Reed, the Staple Singers, Curtis Mayfield, John Lee Hooker, Wayne Shorter,
Eddie Harris, the Four Seasons, Hoyt Axton and the Beatles.
View: Record Row: Cradle of Rhythm & Blues, approximate run time is 60
minutes*
https://www.bing.com/videos/search?q=cradle+of+rock+and+roll%2c+documentary&vie
w=detail&mid=5B4F5E8B42B936D671365B4F5E8B42B936D67136&FORM=
VIRE
(Used with written permission from Window to the World Productions,
WTTW/PBS)
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*Disclaimer notice: The contents of this documentary reflect ethnic and racial
prejudices that were common at the time.
Assignment 1:
a) 60 minutes after the film to explain and discuss; b) to write a
doo-wop song as a take home assignment; c) 60 minutes to hear all of the performances
Background: Doo-wop is a vocal music that became popular in the 1950’s. The roots of
Doo-wop are from the African-American communities of large cities. Usually performed
by a group of 4 or 5 vocalists, the vocalist with a high voice would sing the melody and
words while the others performed vocals that mimic musical instruments.
In 1948, classmates Billy Sheldon and Pookie Hudson from Gary’s Roosevelt High
School began to sing together. Later, they added members to form “The Spaniels”. Their
hit “Goodnight Sweetheart, Goodnight” would become a Doo-wop classic with its fourpart harmony.
Play “Goodnight Sweetheart, Goodnight”.
https://www.youtube.com/watch?v=egX9N8yOgaU
1. Compare the sounds of Doo-wop to earlier, harmonic, vocal styles such as
barbershop, gospel and spirituals. Play examples of each. What was the purpose
of these styles of music? How are they similar? How are they different? How do
they make you feel?
2. Trace the evolution of Doo-wop to more current music genre such as: funk, disco,
rap, etc. Explain how early “colored” music influenced what we now listen to.
3. In a group, write and perform your own Doo-wop song
Assignment 2:
class.

60 minutes - a take home assignment that is later discussed in

1. Research and make a connection concerning the evolution of “black music” to
events leading to the civil rights movement. Write about what you found in a 2+
page report.
2. Research and describe the social implications of “crossover” music in the 1950’s
and early 1960’s. Write 1-2 page report.
3. Describe: Can music overcome cultural divides? Or is music still segregated?
Write a 1-2 page article about your opinion. Give examples.
Assignment 3:

A take home assignment. Allow 2 weeks to complete.

1. Find a song recorded by Vee Jay that was used in the movies. Name the movie,
the year it was made and the song and its performer. Was the original version of
the song or a cover version (performed by someone else) used for the movie? If a
cover version was used, who recorded it? Give a brief synopsis of the story line.
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How does the song fit into the storyline of the movie? Does it help to tell the
story? Does it help to set the mood? How? Write about your findings and be ready
to discuss in class.
Rubric:
● Student understands contributions to modern music by VeeJay and can describe
the connections
● Student can describe and distinguish other acappella styles of music
● Student can correlate a relationship between crossover music to the Civil Rights
movement
● Student can names 3-4 songs recorded by VeeJay and the artists who performed
them
● Students write and perform a Doo-Wop song displaying reasonable talent and
effort
● Student can describe why they think a VeeJay recording was selected for a movie
scene and how it contributed to the movie’s message or ambiance
● Student participates in discussions with thoughtful comments or insight
_________________________
Assignment 1, part 1 adapted from The Musical Roots of Doo Wop. (n.d.). Retrieved
February 8, 2020, from https://teachrock.org/lesson/the-musical-roots-of-doo-wop/
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