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Researcher’s Notes on Environmental 
Pressures Experiment 

(For Teacher Reference)

Note: Observations may differ.

Type of grass planted: Pennsylvania Grass 

	Date/Time 
	Grazing 
	Trampling 
	Drought

	Before Pressures 
Grass
	Grass appears tall and healthy, bright green color
	Grass appears tall and healthy, bright green color
	Grass appears tall and healthy, bright green color

	Before Pressures Radish
	Radish appears tall and healthy, long stems with small leaves on top, bright green color
	Radish appears tall and healthy, long stems with small leaves on top, bright green color
	Radish appears tall and healthy, long stems with small leaves on top, bright green color

	Day 1
noon 
(Grass)
	No noticeable change, bright green color
	Some blades are starting to straighten back up a little
	Not much noticeable change; a few blades on the edge are starting to bend over

	Day 1
noon (Radish)
	Stems have bright pink color and tip is slightly browned
	Rotten scent, stems broken
	Look wilted, flopping over the edge of the cup

	Day 3
2pm
(Grass)
	Grass has grown taller, is now above the edge of the cup
	Blades are starting to straighten up more
	Still looks fairly healthy

	Day 3
2pm (Radish)
	Most stem tips are still brown; there is one small new growth pushing up through the soil (A late seed germinating?)
	Smashed leaves are now dark green/brown, and there is some mold growing
	More wilted over the edge of the cup; some leaves are beginning to brown

	Day 7 
noon
(Grass)
	More blades are growing above the edge of the cup, they are a bright green healthy color
	A few blades are standing up straight and healthy green, while other blades are still bent. Bent blades are brown and dying.
	Most blades of grass are still standing upright with a few on the edge bent over; color is washed out, less vibrant but still green

	Day 7
Noon (Radish)
	Stem tips are brown and withered. One small new growth doesn’t look healthy.
	Entire cup is brown, smells terrible
	All leaves are wilted over the edge of wwp; all leaves are brown and withered up


Photos of Grass’ Response to Fire 
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Top Photo: Grass field after a wildfire.
Bottom Photo: The same grass field after the summer rains.
Lundgren, Michael. Fire & Rain. 2003. Audubon Magazine. 3rd ed. Vol. 105. New York: National Audubon Society, 2003. Used by permission of the photographer.

Scientists Do These Things Anchor Chart

	Scientists Do These Things anchor chart 

	Engaging in Argument

What’s needed for a scientific argument? 
Preparing for the argument:
1. Pose the question.
2. Identify evidence that answers the question. 
3. Evaluate whether or not that evidence is sufficient to support the claim. “Is this good evidence?” 
Making the argument:
4. Make a claim.  
I’m arguing that… 
5. Use the evidence and scientific reasoning to support the claim. 
The evidence I have is… 
This evidence shows... 
6. Explain why the evidence is sufficient and relevant.  
This evidence is sufficient because… 
	Modeling

· A model has limitations because it is used to study one part of a system or object while not paying attention to other parts. 
· A model can be a drawing or diagram, a physical replica, or a simulation.
A strong model explains how something works with labels, is precise, detailed, has been revised.
	Planning an Investigation:

7. Pose a question that can be investigated with trials.
8. Decide what can be changed (variables).  
9. Set up the procedure.  
10. Record observations. 
Have a control 
--the part of an experiment that is not changed so that the variable can be compared.

	Example:
Ecosystem and organism argument
Example:
Body covering in my ecosystem argument
	Example:
Obtaining food simulation
Explanatory model of chicken wing
· All important parts of the system are labeled
· Explains how the parts work together
· Does not show parts that are not important to movement (Example: doesn’t show mouthparts)
	Example:
Earthworm investigation


Concepts Scientists Think About Anchor Chart

	Concepts Scientists Think About 

	Systems 
	Cause and Effect 

	Definition:

A set of different parts that work together
If any of the parts are taken out, the system doesn’t work
	Definition:

Studying the relationship between the actions or events of at least two things
Identify and test relationships in order to explain change

	Examples: 
Human Body: 
Feet work with the legs to help a body move
Ecosystem:
Plants use water to survive well
Animals eat plants to survive well
Nervous System
Musculoskeletal System
	There is a relationship between getting enough food and surviving well.
There is a relationship between having a body covering that functions correctly for the ecosystem the animal lives in and the animal’s ability to survive well.
Example: Experiment to test the effect of environmental pressures on grass and radish plants’ ability to survive.


“Oceans of Grass”

Out on the prairie, the wind sets the tall grass waving and rippling like an inland sea.
By Kathleen Weidner Zoehfeld 
Seeing the vast North American prairie for the first time in 1805, the explorer Meriwether Lewis described it in his diary as “beautiful in the extreme.” Imagine going back 200 years, to the time of Lewis and Clark. You saddle up your horse, hop onboard a flatboat, and cross the Mississippi River toward the little trading post known as St. Louis. 
You step out on the western bank and begin to ride. All around you stretches an endless ocean of grass, rippling in the wind. At first the grass is so tall, you’re barely high enough to see above it, even on horseback. 
Continue to ride west and you will notice the grass becoming shorter. Now it only brushes against your ankles or knees. Colorful wildflowers bloom in abundance, but there are hardly any trees or bushes. The few trees you do see grow only along rivers or streams. Farther west the land gets drier, with short grasses clinging to the rolling hills like a carpet. After many weeks on horseback, you finally see the Rocky Mountains looming on the western horizon.
For the explorers of the early 1800s who had spent their entire lives in the rolling woodlands of the East, these endless grass-covered plains were astonishing. West of the Mississippi, America seemed to be a land entirely of grass. 
Got Water?  

Grasslands cover more than one-quarter of the earth’s land. They are found on every continent except Antarctica and go by many names. Prairie, veld, savanna, steppe—all mean a lot of grass. 
Though they might look lush and green, grasslands are actually quite dry. In fact, grasslands spring up where there is too little water for trees. Trees need a lot of rain, but grass is well adapted to dry conditions. 

Different kinds of grasses grow in different climates. Tallgrass prairies and savannas, a mix of grass and trees, grow where there is a modest amount of water, though not enough for a forest. In drier areas, mixed-grass, or medium height, prairies take over. Shortgrass prairies are the driest of all. 
Weather on the broad open plains can be extreme. Summers are often blazing hot, while in winters freezing winds howl across the landscape. Long periods of drought are common. Winds blow constantly, sometimes twisting into tornadoes and hailstorms that pummel everything in their paths.
This harsh weather can be very hard on trees. But wild grasses are as tough as nails. They bend and sway easily in the wind, and are well adapted to survive droughts, fierce storms, and extreme heat and cold.
For one thing, grasses are water conservation experts. All plants have tiny openings in their leaves, called stomata, through which they take in carbon dioxide from the air. But plants also lose water through these openings. Broad leaves, like those on trees, would dry out in the fierce sun and wind of the prairie. But grasses have narrow leaves, called blades, with few stomata. Grasses also close their stomata in the mid-day sun, opening them up again in the cool evening. 
Prairie grasses have very deep roots, which can reach far down to find hidden water. In fact, the part you see above ground is only about a third of the grass plant. Grasses grow from the bottom upward, not out from the top like a tree. In winter or after a fire, the leaves and stems shrivel up, but the grasses’ growing roots remain vital and alive. As soon as the rains return, the grasses spring into action, sending out fresh shoots, stems, and leaves. All this makes prairie grasses very hard to kill. 
Even fire can’t keep grasses down for long. Lightning frequently starts prairie fires in old, dried-up grass. But with their roots safe underground, grasses soon recover. In fact, fire even helps the grasses by clearing the area of any young trees or bushes that might block their light or steal their water. 
Home on the Range 

Like all green plants, grasses use the energy of the sun to make sugar out of water, carbon dioxide from the air, and minerals from the soil. Grasses store that sugar in their roots, stems, leaves, and seeds.
Every animal on the prairie depends on the grass for food—and all that grass supports a rich variety of life. The biggest animals on the prairie are the wandering grazers, such as elk, bison, and cattle. They nibble the grasses right down to their roots. But that doesn’t hurt the grasses—when the herds move on, the grass grows right back. Many insects eat grass, too, or sip the nectar of prairie wildflowers. Birds, mice, gophers, badgers, and toads feast on the abundant bugs, and themselves provide food for hunting snakes, coyotes, wolves, and owls.
In this treeless landscape, many animals are burrowers. Prairie dogs and pocket gophers dig huge tunnel cities and feed on roots that grow down through the roof.  
Small owls, rabbits, turtles, and snakes often move into these burrows too. Some animals make their homes in the grass itself, nestling into the dry tufts to hide from prowling hawks. 
Under the prairie, earthworms, beetles, bacteria, and fungi are hard at work breaking down dead plants and animals. These decomposers recycle nutrients so they can be used again, building up new layers of topsoil from which grasses and flowers can grow. 
Every grassland has its own special mix of animals, big and small—but grasses feed them all. 
Adapted from: Zoehfeld, Kathleen Weidner. “Oceans of Grass.” Ask!. Feb. 2013: 6–13. SIRS Discoverer. Web. 10 Sep. 2015.
© by Carus Publishing Company. Reproduced with permission.
All Cricket Media material is copyrighted by Carus Publishing Company, d/b/a Cricket Media, and/or various authors and illustrators. Any commercial use or distribution of material without permission is strictly prohibited. Please visit <http://www.cricketmedia.com/info/licensing2> 
for licensing and <www.cricketmedia.com> for subscriptions.[image: image3.emf]
Life Science Module





Grade 4: Life Science Module 2


Lesson Sequence 8: 


Grass: Structured for Survival
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