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Overview  
• Grade Level: 9-12 

• Time Needed:    3 hours for program, plus transportation to and from school 

 

By observing their surroundings and collecting and recording data, students will investigate the 

abiotic conditions at the Openlands Lakeshore Preserve and how these factors affect the site’s 

ecosystems. Students will learn about the effects of wind and water on erosion and the Preserve’s 

topography, conduct scientific experiments with field study equipment, and record collected 

data in a nature journal provided by Openlands.    

 

Teachers should notify Openlands staff one week prior to their autumn visit if they wish to 

incorporate additional activities into their visit, such as collecting water samples or herbaceous 

species for study back at the school. Openlands will accommodate such requests if possible. 

 

Students will be working in small groups, led by chaperones, to do activities. Students, chaperones, 

and teachers should be prepared for outdoor walking and exploration for a period of three hours, 

rain or shine, with appropriate clothing for the weather (e.g. a warm jacket, walking shoes or 

boots, and a hat and/or sunscreen). Chaperone directions are highlighted in yellow throughout 

this script. 

 

Curriculum standards met by this lesson are listed below. Please see the Curriculum Standards 

Chart in the Appendix of the High School Program Guide for more information. 

• Next Generation Science Standards Performance Expectations: HS-ESS2-2, HS-ESS2-5, HS-ESS2-7, 

HS-ESS3-4 

• English Language Arts Common Core Standards: W.11-12.2, W.11-12.10, L.11-12.4, L.11-12.6  

 

Educator should pick up the backpacks of supplies, prior to the bus arrival, at the Openlands 

Satellite Office (445 Sheridan Road, Second Floor Center, Highwood, IL 60040). Educator is 

responsible for restocking the bags after each visit from the green plastic bin marked “Eco-

Explorations.” 

 

Logistics 
• Total Time For Visit: 3 hours, including 2.5 hours for guided program, 25 minute lunch 

• Bus Arrival:     Arrive at the Midwest Young Artists Building after 9:30 a.m. 

• Program Start Time: Between 9:45-10:00 a.m. 

• Lunch Break:  11:45 a.m. to 12:15 p.m. (exact time during visit may vary) 

• Program End Time: 1:00 p.m. 

• Bus Departure:  Leave the Midwest Young Artists Building between 1:00-1:30 p.m.  

• Students Per Visit: 35 students maximum 

 

Objectives   
After completing the autumn pre- and post-visit lessons with a visit to the Preserve, students will be 

able to: 

• Define a ravine ecosystem 

Openlands Lakeshore Preserve Eco-Explorations 
 

Autumn Educator’s Script 
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• Describe the following terms: 

o Abiotic:  Non-living things in an ecosystem, such as rock, water, wind, or sunlight 

o Erosion:  A process by which soil and rock are moved from the earth’s surface by natural 

processes, such as wind and water, and are deposited in another place 

o Topography:  The physical features of a landscape, with special attention paid to 

changes in elevation 

• Identify two types of erosion that occur at the Preserve: 1) bluff erosion along the lakeshore 

and 2) headward or streamcutting erosion in Bartlett Ravine 

• Construct a scientific explanation for different abiotic conditions observed in three separate 

ecosystems (bluff, ravine, and lakeshore) 

• State how weather affects erosion in Bartlett Ravine and along the lakeshore 

• Interpret data and arrive at conclusions, using a nature journal 

 

 

Autumn On-Site Visit Outline (12 Stops) 
 

STOP #1 Welcome and Quick Orientation 
  

Location: Midwest Young Artists Building, Highwood, IL 

 

Duration: 15 minutes 

 

Bus arrival: • Educator will greet the class and help unload the bus.  

 

Restroom break: • Teacher and chaperones can help gather students in the lounge as they 

finish their restroom break. 

 

Quick 

orientation: 

• Once all students are gathered in the lounge, Educator will introduce 

him/herself and provide a quick overview of the day, including any 

information about the building’s history they wish to share.  

• This is also a good time to introduce chaperones. Chaperones should have 

been pre-oriented with the “Chaperone Duties” handout included in the 

Appendix of the High School Program Guide. 

 

Travel to the 

Preserve: 

• Educator will assist in loading bus and will ride on bus to direct driver to the 

Preserve’s Patten Road parking lot. Educator will bring the supply 

backpack(s) on the bus. Teacher and chaperones can help carry the 

backpacks during the visit. 

 

STOP #2 Drop-Off Students at the Preserve 
  

Location: Top of Bartlett Ravine staircase off of Patten Road 

 

Duration: 5 minutes 

 

Bus drop-off: • Class will exit the bus at the ravine staircase. Educator will assist with 

unloading the bus. Students should keep to the sidewalk and stay out of 

the street while exiting the bus. 
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Materials and 

lunches: 

• Educator and chaperones will distribute nametags, journals, pencils, and 

binoculars to students. Educator may wish to use color coding or small 

stickers on nametags to help define small groups. Each student should 

write their name on the back of their journal. 

• Educator will also distribute the plant and wildlife identification card sets to 

each chaperone. Chaperones should carry these throughout the program 

and return them to the Educator at the end. 

• Students can carry their own lunches in their backpacks. Alternatively, the 

teacher or chaperones can carry the lunches for the students. All garbage 

must be collected by the teacher and packed out for disposal in the 

parking lot receptacles or back at the school. 

 

Bus parking: • The bus driver may park the bus in the Midwest Young Artists parking lot 

during the program and return to pick up the class at the Patten Road 

parking lot at a time to be determined by the Educator. Educator should 

collect a cell phone number from the bus driver in case of bad weather or 

an emergency. 

 

Walk down stairs 

into Bartlett 

Ravine: 

• To begin the program, Educator will instruct students to walk down the 

stairs and gather underneath the Patten Road bridge by the Arc of Nature 

mural. 

 

STOP #3 Introduction and Group Breakouts 
  

Location: Under bridge at the Arc of Nature mural 

 

Duration: 15 minutes 

 

Introduction: • When everyone reaches the gathering area under the bridge, the 

Educator introduces them to Openlands and the Preserve: “Openlands is 

a regional non-profit conservation organization which owns and maintains 

the Preserve. Openlands conserves Chicagoland’s natural areas and 

open spaces. We protect large tracts of prairie and woodland, miles of 

shoreline and wetlands, and parks like the ones in your neighborhood. This 

land at the Preserve is open to the public and was recently designated as 

a state nature preserve.” 

 

Pass the Cardinal 

Icebreaker 

Game: 

• Educator will facilitate the game: 

o Students, teachers, chaperones, and educator stand in a circle. 

o Each person takes turns holding the stuffed Northern cardinal. 

o The person with the bird states their name and something they 

enjoy doing outside, other than sports. 

 

Rules: • Educator will provide a brief reminder of the rules. Even though they are 

young adults, they should be reminded to be safe at all times: 

o Remember to walk, not run. 

o Stay behind the Educator at all times. 

o Stay with your group on the paths and keep off the drains, gutters, 

and slopes. 

o Leave everything the way you found it. Don’t pick plants or take 
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rocks home. 

o At the lakeshore, DO NOT throw rocks under any circumstances. 

 

Group breakouts: • Educator will ask the class to gather into six groups, each with an assigned 

chaperone (teachers may wish to do this in advance). Chaperones must 

stay with their group throughout the program. 

 

Naturalist 

introduction: 

• Educator will recommend that students use binoculars to observe their 

surroundings as the group walks to the next stop.  

• Educator will explain the role of a naturalist: “Today we are all naturalists. 

Can anyone guess what a naturalist does? A naturalist is a person who 

studies nature, conservation, ecology, or the environment by using 

observational skills to study things. And, it is important that observations are 

collected in a journal to record what has been seen." 

 

Walk to erosion 

demonstration 

area: 

 

• Educator will lead group to the pre-determined erosion demonstration 

area and ask students to gather there for the demonstration. 

STOP #4 Ravine Exploration and Erosion Demonstration 
  

Location: Along trail from bridge to a designated erosion demonstration area 

 

Duration: 15 minutes 

 

Words of the Day 

discussion and 

erosion 

demonstration: 

• At the erosion demonstration area, Educator will introduce “Words of the 

Day” using the whiteboard and ask one student to read each word aloud. 

Students should write definitions on page 5 of their journals. “Look around 

and tell me how the land looks different here than the land near your 

school (e.g. here there are more slopes; near our school the land is flat). 

The land here is more sloping, and the topography is different.” 

• “Topography” is the relief features or surface configuration of an 

area. “For example, compare the state of Illinois to the state of 

Colorado. Illinois is very flat, so the topography is similar through the 

state. Part of Colorado is flat like Illinois, but on the western side of 

the state are the Rocky Mountains, which have very different 

topography.” Educator should show students the topographic map 

of the Preserve [Pass around laminated copies]. 

o “Erosion” has caused the unique topography at the Preserve. 

Educator should ask students if they are familiar with the word. 

• Educator will perform the erosion demonstration, as follows:  

o Place a pile of sand in the concrete gutter; 

o Pour water from a water bottle over the sand; and 

o Have the class observe what happens - the water displaces the 

sandy soil to other places. 

• Educator will explain the geologic history of the Preserve: “Erosion has 

been happening here for thousands of years. When the glaciers melted 

about 14,000 years ago, they left a moraine, or a pile of rocks, clay, and 

sand. The moraine was at one time 100 feet high! Since that time, 

precipitation has been washing away parts of this moraine, forming deep 
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V-shaped channels in the landscape. These channels (cut-outs in the 

earth) are called ravines. And the science word for this type of erosion is 

headward, or streamcutting, erosion.” 

 

Walk to Leaf 

Prism: 
• Educator will guide students to the next stop and ask them to look for 

changes in topography or examples of erosion along the way.  

 

STOP #5 Weather Data Collection Site #1 
  

Location: Near Leaf Prism 

 

Duration: 25 minutes 

 

Abiotic factors 

discussion: 

• Near Leaf Prism, Educator will point out an example of erosion in the area 

(e.g. the area west of the art installation, near the gutter). 

• Educator will ask students “What does abiotic mean? The term abiotic 

means non-living things like water, soil particles, sun, and air.” 

• Educator will instruct students to turn to page 4 in their journals and locate 

the “Abiotic Factors and Weather Data Collection Table.”  Students should 

list the abiotic factors they see nearby in the “Abiotic Factors” section of 

the table for “Site # 1 (Ravine).” 

 

Weather meter 

operations: 

• Educator will introduce the next activity – weather data collection: “This is 

a good place to do some weather data collection. We are doing this in 

order to learn more about the abiotic factors influencing the Preserve’s 

ecosystems. We will collect this information here in the ravine, at the 

lakeshore, and up on top of the bluff.”  

• Educator will show students and chaperones how to operate the weather 

meters. One meter is available for each small group. 

• To operate the meters, turn on power and push function button to begin. 

o Air temperature: function, unit zero, C/F button 

o Humidity: function, C/F button 

o Light measurement: function, lux/ft button 

o Wind measurement: function, unit/zero, C/F button. 

• NOTE:  A foot candle is used as a unit of light measurement in a space, as 

in the light produced by one candle at a distance of one foot. One foot 

candle = 10.764 lux. Scientists can use a light meter to measure light 

intensity in the Preserve. For example; full, unobstructed sunlight has an 

intensity of approximately 10,000 fc. An overcast day= 1,000 fc. 

 

Weather meter 

experiments: 

• Once they are familiar with the weather meters, Educator will instruct 

students to take the next 15 minutes and do experiments with the meters 

to measure air temperature, light, wind, and humidity.  

• Students should work in their assigned groups with their chaperone to do 

the experiments. Chaperones can assist students as they work.  

• Students should record data on page 5 in their journals, in the appropriate 

categories under “Site # 1 (Ravine)” in the “Abiotic Factors and Weather 

Data Collection Table.” 
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Abiotic 

observations: 

• When they are finished with collecting weather data, the students should 

list any other abiotic factors they observed elsewhere in the ravine under 

“Biotic Factors” in the “Abiotic Factors and Weather Data Collection 

Table” on page 4 of their journals. 

• Before moving to the lakeshore portion of the visit, the Educator will ask 

students to share the abiotic factors they recorded and discuss how they 

have helped to shape the ravine ecosystem. 

 

Walk down trail 

to lakeshore 
area near Lake 

Prism: 

 

• Educator will guide the class down the trail to the lakeshore area near 

Lake Prism. 

 

 

STOP #6 Weather Data Collection Site #2 and Longshore Current 
  

Location: Lakeshore areas south of Lake Prism 

 

Duration: 15 minutes 

 

Weather meter 

experiments: 

• Students will again use the weather meters to measure air temperature, 

light, wind, and humidity in small groups, recording the data in the “Site # 2 

(Beach)” section of the “Abiotic Factors and Weather Data Collection 

Table,” located on page 5 in their journals. Chaperones should assist 

groups with these experiments as needed. 

 

Longshore 

current 

measurements: 

• When weather data has been collected, the Educator will guide students 

in the measurement of longshore current. This can be done as a class or by 

only one of the small groups while the other groups collect weather data.  

• NOTE:  Some schools have requirements that students maintain a certain 

distance away from open water. Educator should work with the teacher to 

adapt the longshore current activity as needed and make sure to inform 

the chaperones of such requirements. 

• To collect longshore current data: 

o Explain that longshore current is the speed of the water as it moves 

parallel to the shore, calculated in meters per second. 

o Toss a biodegradable, floatable object into the water, such as 

driftwood or an orange. Educator may elect to retrieve that object 

after the activity is completed, depending on the nature of the 

item. 

o Each group will have a different responsibility, as follows. 

Chaperones should assist groups with this activity as needed. 

• Starting line group: stand at the point where the object starts 

at the time of measurement. 

• Measuring group: measure 10 meters down the shore, to the 

ending point. 

• Finish line group: stand 10 meters down the shore from the 

starting line group and indicate when the object has 

travelled 10 meters. 

• Timing group: use stop watch to determine how long it takes 

for the floatable object to travel 10 meters. 
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• Calculation group: use the following formula to determine 

speed in meters/second: Speed = distance (meters) / time 

(seconds). 

• The class should measure the current twice. Educator will assist students to 

average their results and students should record the average in the 

“Longshore Current” section of the “Abiotic Factors and Weather Data 

Collection Table” on page 5 of their journals. 

• Later in the day, the students will share their collected weather and 

longshore current data with each other and discuss their conclusions up at 

the Elemental Matters overlook, where wave and wind noise is lighter.  

 

Optional water 

sampling: 

• Upon prior request, Educator will provide a container for the teacher to 

collect a water sample at the lakeshore or from the gutters in Bartlett 

Ravine. Teacher is responsible for collecting the water sample, but 

Educator can invite the class to watch the teacher collect the sample.  

 

STOP #7 Lakeshore Exploration:  Bluff and Beach Observations 
  

Location: Lakeshore areas south of Lake Prism 

 

Duration: 20 minutes 

 

Bluff observations 

and Model a 

Glacier 

demonstration: 

• When students have completed the previous activity, Educator will gather 

students together at a place on the beach where they can view the 

bluffs.  

• NOTE:  It is much easier to project your voice and be heard if you stand 

with your back to the water!  

• Educator will instruct students to look at the line of bluffs along the 

shoreline. 

• Educator will show students the “Model a Glacier” demonstration: 

Educator should model the formation of the lake and bluffs by placing 

his/her fist in the sand. Students can follow along by doing the same. By 

slowly opening the fist and pushing the hand across the sand, one can 

show how the glaciers carved out the basin of Lake Michigan and 

created the bluffs. Educator will explain to students that in this area, visitors 

to the Preserve must walk uphill to reach the bluff tops. 

• Educator will ask the class to observe the areas near the bluffs and in the 

water: “The jetties or groins (metal structures) are used in the water to slow 

down beach erosion. The plants growing on the natural shoreline have 

adapted to survive extreme weather conditions (such as developing long 

root systems or having succulent leaves to retain water, etc.). The boulders 

were placed here by people about thirty years ago, in order to protect 

the bluff area from lakeshore erosion.” 

• Educator will instruct students to write and sketch on pages 10-11 in their 

journals about their observations of this area, including any abiotic factors 

they see at play on the shoreline.  

 

 

STOP #8 Lunch and Relaxation Time on the Lakeshore 
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Location: Lakeshore area around Lake Prism 

Duration: 25 minutes 

 

Lunch time: • Educator will gather class at the grassy area near Lake Prism for the lunch 

break. Students can sit on the ground to eat. In the event of rain or damp 

ground conditions, Educator can lead the class back up the stairs to the 

Elemental Matters overlook for the lunch break. 

• Educator should give class a five minute warning to wrap up lunch. 

• Teachers and/or chaperones must collect all lunch garbage in a bag and 

carry it out to the bus for disposal. Trash and recycling cans are located in 

the parking lot near the bus pick-up point. 

 

Relaxation or 

journaling free 

time: 

 

• Educator will inform students that if they finish lunch early, they can choose 

to sketch or write in their journals, or just relax. 

 

Optional water 

sampling: 

• If water sampling is part of the teacher’s plan, the teacher can obtain a 

second sample from the open shoreline areas south of Lake Prism during 

the lunch break. Educator will provide the container for this sampling with 

advance notice from the teacher.  

 

Walk up bluff 

staircase to 
Elemental 

Matters overlook: 

• After lunch, Educator will lead class up the bluff stairs to the Elemental 

Matters overlook, stopping to take in the change of elevation as the class 

ascends the bluff and noting any abiotic factors that can be observed 

along the way. 

 

STOP #9 Weather Data Collection Site #3 and Optional Journaling 
  

Location: Elemental Matters overlook 

 

Duration: 10 minutes 

 

Weather data 

collection: 
 

• At the overlook, students will again use the weather meters to measure air 

temperature, light, wind, and humidity in small groups, recording the data 

in the “Site # 3 (Bluff)” section of the “Abiotic Factors and Weather Data 

Collection Table,” located on page 5 in their journals. Chaperones should 

assist groups with these experiments as needed. 

 

Data sharing: • When the weather data is collected, Educator will ask each group to 

disseminate their weather data results from the three sites to the rest of the 

class. Do the results differ between each of the three sites? What data is 

different? What data is the same? Why? Students should answer the 

questions on pages 6-7 in their journals. 

 

Additional 

journaling time: 

• If time allows, students can write and sketch on pages 10-11 in their 

journals about their observations or experiences in this area of the bluff, 

and list the abiotic ecosystem components they observe nearby. 
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STOP #10 Optional Extension Activity:  Bluff Exploration 
  

Location: Bluff trail from Elemental Matters overlook to Van Horne Ravine overlook 

 

Duration: 15 minutes 

 

Bluff trail 

exploration and 

journaling: 
 

• If time permits, the Educator can lead the class along the upland bluff trail 

to the Van Horne Ravine overlook. While the group walks, encourage 

students to explore differences in topography and look for signs of erosion. 

Any observations should be noted on pages 10-11 of their journal. 

• At the Van Horne Ravine overlook, the Educator can reinforce how bluff 

erosion is remediated by the boulders at the bottom of the bluff, and how 

the beach is protected by the groins. The view of Van Horne Ravine from 

the overlook also offers an opportunity to revisit the concept of ecological 

restoration, which was introduced to students in the autumn pre-visit 

lesson. 

• The educator should also remind students of the glacier demonstration 

they watched on the lakeshore and point out the increase in elevation to 

the west of the ravine. 

 

STOP #11 Program Wrap-Up 
  

Location: At Elemental Matters overlook or nearby area 

 

Duration: 10 minutes 

 

Program wrap-up 

messages: 

• Educator wraps up visit with these 3 important messages: 

1. Recap the types of erosion observed today. 

2. Encourage students to return with family and friends for a nature 

walk. 

3. Remind students that they will be returning to the Preserve in the 

spring season to see how it may be different or the same as the fall 

season, and to learn about the biota of the Preserve. Ask the 

students if they can guess what “biota” means. 

 

STOP #12 Return to Bus and Final Departure 
  

Location: Patten Road parking lot and Midwest Young Artists Building 

 

Duration: 20 minutes 

 

Return to bus: • Educator will guide group along the bus trail to the bus pick-up point at 

the Patten Road trailhead. Educator will help load the students on the bus. 

• Chaperones should help Educator gather binoculars, colored pencils, and 

any other materials (except the student journals), and place them in the 

Educator’s backpacks. 

• Educator should remind teachers to gather their journals from the students 

so they can be used for the post-visit lesson and in the spring portion of the 

Eco-Explorations program.  

• Educator will ride with the class back to the Midwest Young Artists building, 
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and should complete the daily log during the ride over. 

 

At the building: 

 

• Educator will help load and reload the bus for a second restroom break. 

• Educator should thank the teacher, chaperones, and students for coming, 

and see the bus off for its return to the school. 

 

After the bus 

departs: 

• Educator should scan the backpack for missing items and restock as 

needed for the next visit. Extra items are stored in the Openlands satellite 

office (445 Sheridan Road, Second Floor Center, Highwood, IL 60040), in 

the green plastic bin marked “Eco-Explorations.” 

• Educator should email the completed daily log to Openlands within one 

week of the visit. 

 

 

Indoor Extension Activities for Inclement Weather 
These extensions may complete the final hour of the visit if inclement weather requires the visit to 

be cut short. If rain is expected, the Educator should try to collect weather data at all three data 

sites prior to the bus arrival, so that the data can be used in the extension activities. Students 

should sit in their small groups with their chaperones once inside the building. 

 

Location:   Midwest Young Artists Building 

Duration:   Replaces 1 to 1.5 hours of the outdoor program depending on weather conditions 

 

1. If needed, students can eat lunch indoors before beginning the extension activity. 

 

2. Analyze weather data: 

a. Turn to the “Abiotic Factors and Weather Data Collection Table” on pages 4-5 of the 

student journals. Share the collected data with the class and have the students 

complete the table. 

b. As a class, discuss differences between weather data collection sites. Ask students to 

answer the questions on pages 6 and 7 of their journals. 

 

3. Recap the site visit. Ask students what they will remember about the Preserve (other than it 

rained). Ask each student to write a short paragraph on page 14 of their journal, describing 

something they saw, or summarizing the weather data collection and results. 

 

4. Show students the poster of the art installations and signage used in the 2012 interpretation 

evaluation survey. Explain how Openlands worked with artists to install artworks that 

enhanced the landscape of the Preserve. Some of these are difficult to see if you do not 

know they are there. Encourage students to look for the artworks when they return in the 

spring. 
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