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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.

If any of the parts are taken out, the system doesn’t work

	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

Seeds—the cotyledon, embryo, and seed coat function as a 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.

Example: Testing designed seed structures for dispersal


“Seeds on the Move”
In the Northern Hemisphere, September is the time for launching offspring in the world. Plants do this in the form of seeds—a whole new generation of green wrapped up in unassuming packages. Unfortunately, plants have one distinct disadvantage compared to humans and other animals. They can’t move from their appointed spot on the planet. So, how to launch Jr. into the world with no feet, fins, or scales, let alone wheels? With pretty ingenious solutions, as it turns out.

Gravity
Plants have five primary mechanisms for moving their seeds. Some plants simply let their seeds fall to the ground. For annuals (plants that live only one season), this method works fine. The parent won’t be around to compete with the offspring. However, for plants that do survive more than one season (perennials/shrubs/trees), having Jr. growing at your feet and competing with you for resources is not a good plan. How to solve this problem? Come up with a better way to launch your seeds.

Animals
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	One way to send seeds far from the parent is to have them hitch a ride. Plants using this method often have seeds covered with barbs or sticky mucous, perfect for attaching to unsuspecting passers-by. Some seeds, particularly those surrounded by tasty fruit, hitch a ride in the digestive systems of animals. Hard coatings allow them to pass through and emerge at the other end relatively unscathed.

Animals are also participants in a two-part arrangement that some plants have developed. For example, most nut trees simply allow their seeds to drop to the ground. The seeds are then carted away by squirrels, jays, and other animals. Some are eaten; others are forgotten. The misplaced seeds are able to grow into mature plants away from the parent.


Air
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Anyone who has made a wish on a dandelion flower has seen wind dispersal in action. The variety of designs plants have developed to harness the wind is staggering. There are maple keys that spin and fly, cottonwood seeds that float gently, and dandelion seeds that fly along like tiny parachutes. If the wind is right, seeds from these plants can travel hundreds of miles. It’s a big gamble though. Most seeds don’t fall in suitable growing locations. This is why plants that use wind dispersal produce so many seeds. 
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Other plants depend on the wind in different ways. Poppy seeds, for example, can hardly be called aerodynamic, but these plants still depend on the wind. “Salt-and-pepper-shaker” style pods keep the seeds from falling directly below the parent plant. When the wind kicks up, the plant’s long, slender stalks gracefully bow in the wind, tipping the shakers and depositing the seeds.
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Water
Plants in riparian/beach areas often employ water to move their offspring. These plants produce seeds that float. Water carries them away—hopefully to a suitable growing location. This dispersal method explains how remote islands have vegetation similar to land masses hundreds of miles away. 

Mechanical
Probably the most entertaining of seed dispersal methods is mechanical. Some plants have developed the ability to “launch” their seeds away from the parent plant. These plants build up tension in their tissue, much like a catapult stores energy in a taut rope. At just the right moment, the tension is released and the seeds are flung. What a way to send off the kids!

Adapted from: Peterson, Christy. “Seeds on the Move – Seed Dispersal for Kids.” Kids Discover. Kids Discover. 26 Sept. 2013. Web. 24 July 2016. [http://www.kidsdiscover.com/parentresources/seed-dispersal/]

Images created by Stacey Posnett for EL Education.

Plant Structures and Functions Anchor Chart
Responses will vary.

Possibilities might include but are not limited to:

	Structure
	Function
	Reasoning and adaptations for ecosystems

	Leaf
	Where the plant makes food
	The leaves take sunlight and carbon dioxide from the air and convert the nutrients to plant food. 

In grass, leaves are soft and flexible so they can be walked on.

In the Arctic, some plants have tiny hairs to help them keep warm.

	Roots
	Anchor the plant in the ground and collect water
	Grow in the ground where the plant can get the water.

Roots should be close to the surface in places with little water so that they can collect as much as possible of the water that falls.

Grasses need strong roots because they live in windy places.

Some taproots go deep underground to get water.

	Stem
	Supports the plant and connects the roots to the leaves
	Carries water from the roots to the leaves.

Can be flexible for windy places (grassland).

Can be short to keep the plant low to the ground for warmth (tundra).

A modified stem can hold water in places that are hot and have very little water (desert).


	Structure
	Function
	Reasoning and adaptations for ecosystems

	Veins
	Carry water
	Go from the roots to the leaves through the stem so that water can get to all parts of the plant.

	Flower
	Makes the seeds for a plant
	Grows on the stem, where it can be pollinated.

Flowers can be big and showy for plants that are pollinated by animals, because the animals are attracted to the flowers.

In grass, the flower is very small and barely there because it is wind-pollinated.

Can be prickly so animals won’t eat the plant.

	Thorn
	Protects plants
	Protects the plant by being sharp.

Is important in places (Desert) where there are animals that would want to eat the plant to get its water.

Is actually a type of leaf.

	Seed
	Makes the offspring plant
	Makes the offspring plant by growing a new plant.
Is adapted to disperse in different ways depending on the environment

Moves away from the parent plant so that the offspring plant can have all the resources it needs and isn’t competing with the parent

	Seed Coat
	Protects the embryo
	Protects the embryo by going all the way around it

Hard so that the seed isn’t damaged and can germinate


	Structure
	Function
	Reasoning and adaptations for ecosystems

	Inside Seed:

Cotyledon
	Feeds the baby plant
	It is food for the baby plant to use before its leaves can start making their own food

	Inside Seed: Embryo
	A baby plant—which will become a new plant
	Is a tiny version of the offspring plant

When the conditions are right, it starts to germinate

	Barbs
	To help a seed disperse by animal
	Sticks to the animal’s fur so the seed can be carried away

	Parachute
	To help a seed disperse by wind
	Catches the wind

	Air Pocket
	To help a seed disperse by water
	Allows the seed to float in the water


Pictures of Tall Grasses with Seeds
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	“Ears of Wheat.” Photograph. Science Image. CSIRO. Web. 14 Feb 2016.
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	“Field of Wheat.” Photograph. Science Image. CSIRO. Web. 14 Feb 2016.
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Lesson Sequence 10: Design Challenge: Structures for Seed Dispersal
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