
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	  Third Grade Science

	Recommended  Days of Instruction: 2 days +10 min daily observations for a week
	(one day equals 45 min)

	Standard(s) addressed:  3-2

	The student will demonstrate an understanding of the structures, characteristics, and adaptations of organisms that allow them to function and survive within their habitats.  

	Adaptations

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-2.2 
Explain how physical and behavioral adaptations allow organisms to survive

(including hibernation, defense, locomotion, movement, food obtainment, and
camouflage for animals and seed dispersal, color, and response to light for plants).


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Utah education network

http://www.uen.org/utahlink/activities/view_activity.cgi?activity_id=3803
Click on different pictures of animals and explore their defense mechanisms used for survival 3-

2.2


	See Science Module 3-2.2

	From the South Carolina Science Support Document:
The objective of this indicator is to explain the effects of physical and behavioral adaptations on survival; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that survival is affected by physical or behavioral adaptations of plants or animals.  




	Module 3-2.2  Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-2.2 
Explain how physical and behavioral adaptations allow organisms to survive

(including hibernation, defense, locomotion, movement, food obtainment, and
camouflage for animals and seed dispersal, color, and response to light for plants).


	New Hampshire Public Television

http://www.nhptv.org/Natureworks/nwep1.htm
Interactive website allows students to check what they know about adaptations. Students are able to click on specific animals. 

New Hampshire Public Television

http://www.nhptv.org/Natureworks/nwep2.htm
Interactive website allows students to check what they know about color adaptations. Students are able to click on specific animals to see how coloration helps them survive. 3-2.2

	
	However, appropriate assessments should also require students to exemplify physical or behavioral adaptations of plants and animals that allow them to survive; classify an adaptation based on how it helps the plant or animal to survive; or summarize the purpose of a particular adaptation for survival of the plant or animal.



	Module 3-2.2  Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	3-2.2
 Explain how physical and behavioral adaptations allow organisms to survive

(including hibernation, defense, locomotion, movement, food obtainment, and
camouflage for animals and seed dispersal, color, and response to light for plants).


	SC ETV Streamline 
http://ETV.streamlineSC.org
Animal Adaptations 
http://player.discoveryeducation.com/index.cfm?guidAssetId=9A25C757-C698-4FE5-992A-016762B816C5&blnFromSearch=1&productcode=US
Students learn about the adaptations animals have made in order to live and prosper. Covers both the physical and behavioral adaptations of animals in regard to getting food, water, oxygen, protection from predators, shelter, and reproduction. Students will learn just how important adaptation
is in the survival of all animal species (24:00)


	
	


Third Grade
Science

Module 

3-2.2
Adaptations
Lessons A & B

From the South Carolina Support Documents:
Indicator 3-2.2:  Explain how physical and behavioral adaptations allow organisms to survive (including hibernation, defense, locomotion, movement, food obtainment, and camouflage for animals and seed dispersal, color, and response to light for plants).
Taxonomy level: 2.7-B   Understand Conceptual Knowledge
Previous/Future Knowledge: 

Students have been introduced to how environments throughout the world support different plants (1-2.5) and animals (2-2.4).   In 6th grade (6-2), students will develop a more in-depth understanding of the structures, processes, and responses of plants that allow them to survive and reproduce. 

It is essential for students to know that plants and animals have special traits or characteristics that allow them to survive in their particular habitats.  These special traits or characteristics, called adaptations, are necessary for a plant or animal to survive if its surroundings change. 
· Physical adaptations can be a body structure that an organism has that allows it to meet its needs in its habitat.  
· Behavioral adaptations can be an activity or action that helps an organism survive in its habitat. 
Physical and Behavioral Adaptations of Animals

Some adaptations of animals can help them find food or water, protect them from danger, or help them survive when conditions in the environment change.  These adaptations include: 

Hibernation


· A resting state that helps animals survive in winter.  

· During hibernation, the animal’s body processes, like breathing, slow down, and they survive on stored food or fat.  

· Many animals, for example insects, birds, reptiles and some mammals, eat a lot of food in the autumn months to store up fat.  

· Then they burrow into the ground or curl up under leaves, or hide themselves in dens, safe from the winter cold and enemies.  

· When the temperature rises in the spring, the animal wakes up and leaves its hiding place.

Defense 


· Some animals have special adaptations to protect themselves from being hurt, killed, or eaten.  

· These special defense mechanisms include physical adaptations such as quills and claws, and behavioral adaptations such as taking flight, tricking (mimicry, playing dead), spraying, or fighting. 
Locomotion 


· In order for animals to find the resources they need for food, shelter, or space, they must be able to move around.  

· Animals have special structures for moving depending on where they live, for example above ground (swinging, climbing and flying), on the ground (crawling, walking, hopping), or in the water (floating, swimming and diving).

Movement 


· The movement of animals over the same route in the same season each year is called migration.  

· This behavior allows animals to take advantage of resources (like food or water) in one location when they run low in another location. 
Food obtainment  


· Animals have special structures used for getting food, for example the beaks of birds, mouths of insects, teeth, or claws that are shaped in different ways depending on the type of food they eat. 
Camouflage


· Camouflage is a color or pattern that allows an animal to blend into its environment and protects it from being seen by its enemies or allows it to sneak up more easily on their food.  

Physical and Behavioral Adaptations of Plants

Plants cannot move like animals can, but they can respond to a change in their environment. Some examples of plant adaptations for survival include: 

Seed dispersal


· Most plants produce a large number of seeds because most seeds do not survive.  

· In order to ensure that seeds will survive, they must be carried away (dispersed) from the parent plant. 

· Some seeds have hooks on them that allow them to attach to animal fur or clothes. 

· Some seeds are able to float in water. 

· Some seeds are light and have wings or thin hairs that allow them to be carried away by wind. 

· Some seeds are eaten by animals and deposited in areas away from the parent plants.

Color


· Flowers come in a variety of shapes, sizes, and colors.  

· Petals are colored and scented to attract insects and other creatures for the purposes of pollination. 

· The coloration of parts of some plants (fruits for example berries, or flower petals) makes them attractive to some animals (for example birds or bees).  

Response to light 


· A plant needs sunlight or some other light source to survive.  

· It uses the light for the energy it needs to make its food.  

· A plant always turns its leaves and bends its stems toward the light. 

It is not essential for students to understand the concepts of plant defense mechanisms, dormancy, or to explore the various other types of plant tropisms, as they will investigate this in 6th grade (6-2.7).
Assessment Guidelines:
The objective of this indicator is to explain the effects of physical and behavioral adaptations on survival; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that survival is affected by physical or behavioral adaptations of plants or animals.  

However, appropriate assessments should also require students to exemplify physical or behavioral adaptations of plants and animals that allow them to survive; classify an adaptation based on how it helps the plant or animal to survive; or summarize the purpose of a particular adaptation for survival of the plant or animal.
Teaching Indicator 3-2.2: Lesson A - Adaptations
Instructional Considerations/Misconceptions:

Perhaps the biggest misconception that will need to be guarded against is that adaptations are decisions. An individual organism, for instance, does not decide to be more green in order to better blend into a habitat. Moreover, adaptations aren’t undertaken by individual organisms. Rather, adaptations develop over time in an entire species. NOTE: As articulated in this document, these concepts are taught over the course of a couple of lessons. 
Safety Note(s): 

Stated within the lesson when appropriate.
Lesson time:

1 day (1 day equals 45 minutes)
Materials Needed:  

· Science notebooks

· Red, Green, Yellow toothpicks (any variety of colors will do, but green/ natural are necessary)
· Beakers (or cardboard tubes), enough for each group of three to have one (optional, Extension)
· Tweezers/ forceps, enough for each group of three to have one (optional, Extension)
· Pipe cleaners (optional, Extension)
· A bowl/ dish of water, enough for each group of three to have one (optional, Extension)
· Packing peanuts or another object that will float without dissolving, enough for each group of three to have several (optional, Extension)
· Water (optional, Extension)
· Food coloring (optional, Extension)
· Graduated cylinder, enough for each group of three to have one (optional, Extension)
· Small aquarium nets, enough for each group of three to have one (optional, Extension)
· eyedroppers, enough for each group of three to have one (optional, Extension)
Focus Question:

How do plants and animals survive in different habitats?
Engage
PRIOR TO THE LESSON: 
For the first part of the lesson: Count out 50 each of red, green, and yellow toothpicks (in the winter, you may want to replace green toothpicks with regular/ natural colored toothpicks). Mix all the colors together.  Select a fairly large (50 feet x 50 feet, perhaps) out of the way spot in the schoolyard, and randomly sprinkle the toothpicks over this area.

If you decide to do the Extension, refer to the items marked “optional, Extension” in the Materials list: prepare one each of the following for each group of three students: 1. Insert a small piece of the pipe cleaner into a relatively shallow beaker (if this isn’t available, ½ to ¾ of a toilet paper tube glued onto a square cardboard base will work). The beaker will need to be shallow and wide enough for students to use tweezers to remove the item inside it. 2. A graduated cylinder containing 25 ml of lightly colored water. 3. A bowl/ dish of water with packing peanuts floating in it. Additionally, gather tweezers, eyedroppers, and aquarium nets.
1. After students have copied the Focus Question into their science notebooks, take a moment to clarify what it means. Remind them that plants and animals live in very different places, from rainforests and oceans, to deserts and polar regions. If we were to put a cactus in the ocean, it would die, but it does very well in the desert. A dolphin, on the other hand, would die in the desert, but it thrives in the ocean. The focus question is asking about the specific characteristics that plants and animals have that allow them to survive in the places that they live.
2. Tell students that you are going to introduce them to a new term: adaptation. Post the word and have them copy it into their science notebooks. 

3. Ask students if anyone knows what the word means. Guide through questions. Use the word in a sentence to offer context clues. Say, “If I moved from South Carolina to Canada, I would have to adapt to the cold weather by wearing heavier clothes.” As a class, move towards a common definition (adaptation – special traits or characteristics that organisms have to survive in their habitats). Copy this definition into science notebooks.
4. Say, “In my sentence, I mentioned that I’d have to wear heavier clothes if I moved to a colder place. Do plants or animals wear heavier clothes in colder places?” When the students reply in the negative, agree, noting that they make other changes or adaptations to deal with the conditions in their habitats.
Explore

1. Tell students that the adaptations that organisms make can be classified into two groups. However, you aren’t going to tell them what those two groups are. Rather, they will have to be careful observers and thinkers to figure it out on their own. Thus, they need to keep two things in the back of their heads: 1) the two categories of adaptations or changes, and 2) the Focus Question.

2. Tell them that today’s activity is an example of one of the two types of adaptation. NOTE: This lesson will stress physical adaptations, but don’t tell them that.
3.  Tell students that they will be going outside to complete an activity. Remind them that, although they will be outside, the rules that apply to the classroom will apply in this situation, too.
4. Tell the students that when you go outside, they will pretend they are birds looking for worms in the grass.  The worms will be represented by toothpicks, and students will spend 90 seconds gathering them. Stress that this is NOT a race, so there is no running (though acting like a bird might be fun if they’re in control of themselves). 
5. Take the students to the area where you spread the “worms” and define the area in which students may collect. Let them collect for 90 seconds. Afterwards, return to the classroom with the toothpicks.
6. Ask for any observations about the activity before leading the students in tallying the different colored toothpicks. Ask them to create a table of the data in their science notebooks. NOTE: If this is the first time that you’ve introduced tables, this will require a little more time and considerable guidance.
7. Ask the students if they can think of a type of graph that could be used to compare these data. When they select a bar graph, lead them in a quick creation of a bar graph comparing the number of toothpicks by color. NOTE: Generally, the brightly colored toothpicks are found in greater number than the green or natural ones. If this is not the case, however, don’t panic. The rest of the lesson will help develop the proper concept. Additionally, please notice that this activity integrates indicator 3-1.6.
8.  Discuss the data represented by the completed graph. Ask the students to infer the reason that more of some colors were found than others. NOTE: Hopefully, they will begin to conclude that, due to the color of the grass, the brightly colored ones were easier to see than the green ones. However, as these are inferences, as long as they are in the realm of reasonable probability, all answers should be entertained. In the event that a student brings up camouflage, seize the opportunity to dig deeper into the topic via further questioning.
9. Ask how it would help an animal to survive in its habitat if it were also colored like its surroundings. Through questioning, help the students imagine how this would benefit both animals that hunt other animals (the ability to sneak up on or surprise) and animals that are hunted (the ability to escape detection). Be sure to also extend this to plants. A plant’s color, for instance, can attract pollinators.
10. Ask if this activity gives anyone any ideas in regards to the Focus Question. It is not imperative that, at this point, the students have any solid understanding of the content. A notion, however, that there is a possible relationship between an organism’s color and the habitat in which it lives would be useful.
Explain
1. Tell students that they are going to engage in one more activity that should help them answer their questions. They will again pretend to be animals.
2. Divide the class into two even parts. Label one group “the hunters” and the other side “the hunted”. Tell them that “the hunters” are animals that need to eat “the hunted” in order to survive. 
3. Explain that the hunters will “eat” the hunted by tagging them. NOTE: As always, safety must be your first consideration. If you believe that your class is incapable of doing this safely, modify accordingly. For instance, you could insist that students walk instead of run.
4. Explain that when “the hunted” are tagged, they must squat down and remain in one place, indicating that they have been eaten.
5. “The hunters” may continue to hunt until all of “the hunted” have been eaten. NOTE: Before starting the game, define the physical boundaries and make one more reminder of safety.
6. Start the game and wait until all of “the hunted” have been tagged. 
7. Ask any surviving “hunted” to raise their hands. There should be none. 
8. Tell the class that you are going to introduce some adaptations into the game, and ask “the hunted” to come to you. Distribute the Physical Attribute cards (attached) to six of them. Explain that they are to follow the directions on the card.
9. Conduct the game again. This time, however, you will have to call time because not all of “the hunted” will be eaten. Ask again that surviving “hunted” show their hands. Ask these survivors to explain the difference between the first and second games. 
Evaluate
1. After a brief clean up, have students return to their desks, think about the activities they did, and take a first attempt at the focus question. This should only take a few minutes.
2. As a class, briefly reflect by sharing aloud or partner sharing.
NOTE: As this is a two part lesson, the first part does not contain all 5 elements of the “5E Learning Cycle”.
Extension:
1. Tell the students that you are going to do one more activity that will help them to answer the questions you posed at the beginning of the lesson.

2. Place students in groups of three.

3. Distribute the items listed for the second part of the lesson (beakers, tweezers, etc). NOTE: As beakers, graduated cylinders, and tweezers/ forceps are listed in indicator 3-1.5, this is a good opportunity to quickly introduce or review them with your students.
4. Offer them the following challenge: You and your team are, once again, birds. Some of you eat worms (represented by the pipe cleaner), some eat small organisms in the water (represented by the packing peanuts), and others eat nectar (as represented by the colored water). Your job is to select the right beaks to obtain this food. You may only use the “beaks” (as represented by the tweezers/ forceps, nets, and eyedroppers), and you may only use each beak once. NOTE: You should plan to both say and write the underlined part of this challenge.
5. Ask students to spend two minutes only discussing their plan. They may NOT touch any of the items until your signal.

6. Signal the students to take turns (everyone should get to enact a plan) while following their plan.

7. When students are done, attract their attention and discuss the activity. Did the different beaks help them to do the different jobs? Could you have done any of the jobs with another beak (in some cases yes, in others no). If you really were a bird, wouldn’t you want the right beak to get the food that you need to eat? You might have students make beak to bird comparisons. For instance, the hummingbird has a beak that functions like the eyedropper, and a pelican has a beak that works much like the aquarium net.

Physical Attribute Cards
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If you are tagged, tell the hunter that you have huge claws and have wounded him/her. They now have to hop on one leg instead of running.
	[image: image2.wmf]
If you are tagged, tell the hunter that you have huge teeth and have wounded him/her. They now have to hop on one leg instead of running.
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If you are tagged, tell the hunter that you have quills and have wounded him/her. They have to run away from you.
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If you are tagged, tell the hunter that you have a stinger and have wounded him/her. They have to run away from you.
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If you are tagged, tell the hunter that you blend in with your surroundings, and she/he is unable to see you. She/he must leave you alone.
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If you are tagged, tell the hunter that you have long, strong legs and are very fast. She/he is unable to catch you.


Teaching 3-2.2 Lesson B - Adaptation
Instructional Considerations/Misconceptions:
Students may have difficulties with the various uses of the word "adaptation".  In everyday usage, individuals adapt deliberately. But in the theory of natural selection, populations change or "adapt" over generations, inadvertently students of all ages often believe that adaptations result from some overall purpose or design, or they describe adaptation as a conscious process to fulfill some need or want. Elementary school students also tend to confuse non-inherited adaptations acquired during an individual's lifetime with adaptive features that are inherited in a population. 

Safety Note(s): 

Stated within the lesson when appropriate.
Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed:  

Seed sheet (attached)

Scissors

Science notebooks
Focus Question:
(continued from previous lesson)

How do plants and animals survive in different habitats?

Engage
1.
Remind students of the previous lesson’s two part challenge. One was to answer the Focus Question; the other was to see if they could observe closely enough to figure out the two different types of adaptations, or changes, that organisms make to survive in their habitats. Offer them a clue: the previous lesson included one type of adaptation, and today’s lesson has examples of the other. It’s tricky, so they’ll need to observe carefully and think hard! NOTE: This lesson will stress behavioral adaptations.

Explore
1. Tell students that to get their minds back into the topic, you are going to do one more activity that represents the first type of adaptation.

2. Give each student a copy of the attached “Seed Sheet” (notice that there are two per page) and have them follow the directions.
3. Tell students that what has resulted from their work, the “whirligig” and the paper ball, represent seeds, and they will be used in a learning game. NOTE:  for the next part, you can take the students outside, to the gym, or to another relatively large space. You’ll want to remind students that, though they are in a different setting, classroom rules still apply. Have them take their science notebooks with them.
4. Tell students that they are going to pretend to be plants. Their job is to disperse (send) their seeds so that they will survive and grow into adult plants. They will have 30 seconds to get their seeds as far as possible. NOTE: Since this is an inquiry lesson, don’t tell them any more than necessary, and answer few if any questions. It is their job to play around and figure this out. 
5. After students have completed their 30 second “experiment”, call everyone together for a discussion. You may need to discuss some practical matters. For instance, if some students were moving seeds by running for 30 seconds, you might ask them why this isn’t an appropriate representation of plants and seeds (plants are rooted!). Note, however, that some plants do use the movement of animals. They might, for example, have seeds that stick to an animal’s fur or get ingested.

6. Ask them to use their observations to predict which of their seeds would best disperse in a windy environment (the whirligig) and have them explain why. 

7. Ask them to imagine that their “crumpled seed” is actually a sphere-shaped seed like a coconut. If so, which seed would travel best by flotation (the crumpled seed)?

8. Tell students that they are going to participate in another seed activity. Have three students stand aside as one group and all the rest of the students get together in another group. Have them stand in a circle facing outwards. Tell them that each group represents a plant and that, on your mark, each plant is going to release its whirligig seeds.  

9. Count down and have them release. 

10. Ask the students to observe the outcome. Which of these two plants is most likely to have seeds that grow into new plants (the one with the most seeds)? 

11. Recap for students the ways they’ve seen that seeds survive in different ways: by traveling in the wind, by floating, by attaching to animals, by being eaten by animals, by making a LOT of seeds.

12. Have students take a few minutes to summarize this experience in their science notebooks. They might also, apply this experience towards the Focus Question and/ or the question concerning the two types of adaptations.

13. Briefly share responses with partners or to the group.
Explain
1. Tell students that they are going to engage in one more activity that should help them answer their questions. This activity should look familiar – it’s just like yesterday’s game with one BIG exception. If they pay careful attention, it should be the clue that helps them to figure out the two different types of adaptation.
2. Divide the class into two even parts. Label one group “the hunters” and the other side “the hunted”. Tell them that “the hunters” are animals that need to eat “the hunted” in order to survive. 
3. Explain that the hunters will “eat” the hunted by tagging them. NOTE: As always, safety must be your first consideration. If you believe that your class is incapable of doing this safely, modify accordingly. For instance, you could insist that students walk instead of run.
4. Explain that when “the hunted” are tagged, they must squat down and remain in one place, indicating that they have been eaten.
5. “The hunters” may continue to hunt until all of “the hunted” have been eaten. NOTE: Before starting the game, define the physical boundaries and make one more reminder of safety.
6. Start the game and wait until all of “the hunted” have been tagged. 
7. Ask any surviving “hunted” to raise their hands. There should be none. Compare this to the results they got in the previous lesson. 
8. Tell the class that you are going to introduce some more adaptations into the game, and ask “the hunted” to come to you. Distribute the Behavioral Attribute cards (attached) to six of them. Explain that they are to follow the directions on the card.
9. Conduct the game again. This time, however, you will have to call time because not all of “the hunted” will be eaten. Ask again that surviving “hunted” show their hands. Ask these survivors to explain the difference between the adaptations they saw in the two games (previous lesson, with physical adaptations, and this one, with behavioral adaptations).
Extend

1. Commence a discussion (on site or back in the classroom) to address the “challenge question”: What are the two different types of adaptations, or changes, that organisms make to survive in their habitats? Guide the discussion by reminding the students of the activities they’ve participated in over the two lessons. How are they alike? How are they different? It might be useful to use a graphic organizer to compare the games showcasing physical adaptations to the one showcasing behavioral adaptations.
2. Through questioning, help the students to discern the differences between the two types of adaptations, citing specific examples from the games they played. Through this discussion, develop a class definition of the two types of adaptations, using the definitions in the Support Document as your guide.
3. Tell the students that you are going to give them a chance to practice using this new idea. Put them in groups of 3-5.
4. Tell them that you are going to give them some examples of organisms using adaptations, and they will categorize them as physical or behavioral.
5. Model through the following examples: 1) A cat has long, sharp claws for catching food and defending itself. Model how; because these claws are a body structure, you know that this is a physical adaptation. 2) An animal burrows into the ground to stay safe from enemies. Model how; because this is an action the organism takes to survive, you know that this is a behavioral adaptation.
6. Tell the students that you are going to give them some examples to discuss and categorize as a group. Give them about one minute to discuss each, and then ask them to report out and justify their answers.
· In places with especially cold winters, animals hibernate. NOTE: You may need to explain that hibernation is like going to sleep, and the animal’s body processes, like breathing, slow down, and they survive on stored food or fat.
· A porcupine uses its quills to defend itself from a mountain lion that is trying to eat it.
· A duck’s webbed feet help it to move around a pond.
· A whale migrates to a warmer place before winter comes.
· A mosquito’s sharp proboscis goes into skin and sucks blood.
· An octopus changes colors so that it can hide from a shark that is trying to eat it.
· Some seeds have hooks on them that allow them to attach to animal fur or clothes.
· Flower petals are colored and scented to attract insects that will pollinate them.
· A plant always turns its leaves and bends its stems toward the light.
Evaluate

Close the lesson by asking students to reflect on the activities they’ve done and the discussions they’ve had over the last two science lessons. Ask them to keep those in mind as they write the answer to the Focus Question in their science notebooks.
Additional activity: The simple act of growing/ observing classroom plants offers an excellent example of how plants respond to light. 

Seed Sheet
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it.




Seed Sheet
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Behavioral Attribute Cards

	[image: image9.wmf]
If you are tagged, tell the hunter that you fought him/her. She/he has decided to run away instead of fighting you.
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If you are tagged, tell the hunter that you have tricked him/her by playing dead. She/he has to leave now.

	[image: image11.wmf]
If you are tagged, tell the hunter that you have sprayed him/her. They have to run away from you.
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If you are tagged, tell the hunter that you have and the other hive members have attacked him/her. She/he has to run away.
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If you are tagged, tell the hunter that you are mimicking a poisonous animal, and she/he does not want to eat you. 
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If you are tagged, tell the hunter that you heard him/her and took flight. She/he is unable to catch you.


Standard 3-2: The student will demonstrate an understanding of the structures, characteristics, and adaptations of organisms that allow them to function and survive within their habitats.  





Indicator 3-2.2:  Explain how physical and behavioral adaptations allow organisms to survive (including hibernation, defense, locomotion, movement, food obtainment, and camouflage for animals and seed dispersal, color, and response to light for plants).
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