SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Science Eighth Grade                            

	Recommended Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  8-2

	The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)

	Earth’s Biological History

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-2.1 Explain how biological adaptations of populations enhance their survival in a particular environment.


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?

“Three High-Altitude Peoples, Three Adaptations to Thin Air” 

http://news.nationalgeographic.com/news/2004/02/0224_040225_evolution.html
This site compares three high-altitude people and their adaptations to thin air.
International Science News http://www.unisci.com/archives/20003/0725001.htm
	See Module 8-2.1
Teaching the Lesson 8-2.1 A
Earth’s Biological History -  
“Preying on Beans!”

	From the SC Science Support Document:

The objective of this indicator is to explain how biological adaptations of populations enhance their survival in a particular environment; therefore, the primary focus of assessment should be to construct a cause-and-effect model of various adaptations resulting in population survival in particular environments.  

However, appropriate assessments should also require students to compare species of a particular population as to the adaptation that allows them to survive; infer from information about a particular environment the adaptation that a particular organism would need to survive there; or identify an adaptation that enhances survival of an organism based on pictures, diagrams, or word descriptions.


Eighth Grade
Science

Module 

8-2.1
Earth’s Biological 

History
Lessons A-B
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From the South Carolina Support Documents:

Indicator 8-2.1: Explain how biological adaptations of populations enhance their survival in a particular environment.
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.7-B)

Previous/Future Knowledge: 

In 3rd grade (3-2.2), students explained how physical and behavioral adaptations allowed organisms to survive.  The biotic composition of an ecosystem including populations is part of 5th grade ecosystems study (5-3.2).   In 7th grade (7-4.1), students summarized the levels of organization within an ecosystem that included populations.   
It is essential for students to know that populations in a particular environment that are better adapted to living conditions there, and therefore are able to meet their survival needs, are more likely to survive and reproduce offspring with those traits.

· There are variations among species of similar populations. 

· Organisms of a species differ from one another in many of their traits.  

· An adaptation is a trait or behavior that helps an organism survive and reproduce.  

· Natural selection is the process that explains this survival and shows how species can change over time.   For example, certain traits or adaptations involving color, camouflage, food gathering (beaks, claws) and other physical traits, sensory abilities, or behaviors enhance the survival of a species. 

It is not essential for students to know the specifics involved in the theory of evolution, a gradual change in species over time. Natural selection over a long period of time can lead to helpful variations accumulating while unfavorable ones disappear. Studying Darwin’s voyage and data is also not included in this indicator.

Assessment Guidelines:

The objective of this indicator is to explain how biological adaptations of populations enhance their survival in a particular environment; therefore, the primary focus of assessment should be to construct a cause-and-effect model of various adaptations resulting in population survival in particular environments. However, appropriate assessments should also require students to compare species of a particular population as to the adaptation that allows them to survive; infer from information about a particular environment the adaptation that a particular organism would need to survive there; or identify an adaptation that enhances survival of an organism based on pictures, diagrams, or word descriptions.
Teaching Indicator 8-2.1: Lesson A - Earth’s Biological History - “Preying on Beans!”
Instructional Considerations:

NOTE: In order to build conceptual knowledge, this lesson should be taught prior to 8-2.7. A suggested sequence of Lessons in Standard 8-2 is: 8-2.4, 8-2.5, 8-2.6, 8-2.2, 8-2.1, 8-2.7
Natural selection arises from three well-established observations: (1) There is variation in traits within every species of organism, (2) some of these traits give some individuals advantage over others in survival and reproduction, and (3) those individuals that survive to adulthood be more likely to have offspring which will themselves be more likely than others to survive and reproduce. When an environment changes, the advantage or disadvantage of characteristics can change.[from Science for All Americans] Natural selection is one of the basic mechanisms of evolution. Darwin's grand idea of evolution by natural selection is relatively simple, but often misunderstood. For example, imagine a population of beetles. Some are greenish and some are brownish, and these different colors are the result of inherited traits. Since the environment cannot support unlimited population growth, not all beetles get to reproduce to their full potential. Let us suppose that in this example the greenish beetles tend to get eaten by birds and therefore have less chance to reproduce. (This is called differential reproduction.) The surviving brownish beetles have an advantageous trait, which allows them to produce more offspring. The brownish color will become more common, and if the trend continues, all beetles in that population will eventually be brown. 
Middle school students, who in elementary school considered life science from an individual organism perspective, are now beginning to think about interactions in ecosystems. In high school, they will broaden their biological perspective to include both smaller and larger realms, considering everything from biochemical processes to living systems in the biosphere. Now is a perfect time to help students get a firm grounding in the basics of evolution so that they will be prepared to tackle more abstract concepts in high school, such as population genetics and evolution as a basis for biological classification. (http://www.msteacher.org/epubs/science/science3/science.aspx)
Misconceptions:

From the AAAS Science Literacy Maps: http://strandmaps.nsdl.org/?id=SMS-MAP-1437

High-school and college students, even after some years of biology instruction, have difficulties understanding the notion of natural selection.  A major hindrance to understanding natural selection appears to be students' inability to integrate two distinct processes in evolution, the occurrence of new traits in a population and their effect on long-term survival. Many students believe that environmental conditions are responsible for changes in traits, or that organisms develop new traits because they need them to survive, or that they over-use or under-use certain bodily organs or abilities.  By contrast, students have little understanding that chance alone produces new heritable characteristics by forming new combinations of existing genes or by mutations of genes.  Some students believe that a mutation modifies an individual's own form during its life rather than only its germ cells and offspring (see almost any science fiction movie). Students also have difficulties understanding that changing a population results from the survival of a few individuals that preferentially reproduce, not from the gradual change of all individuals in the population. Explanations about "insects or germs becoming more resistant" rather than "more insects or germs becoming resistant" may reinforce these misunderstandings. Specially designed instruction can improve students' understanding of natural selection.

Middle-school and high-school 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- and middle-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:

Students should follow all classroom and/or outdoor safety procedures, specifically when handling food products.
Lesson time:

2 days (55 minutes each)
Materials Needed:

· Article from UniSci, International Science News (attached with photos of birds) (http://www.unisci.com/archives/20003/0725001.htm
· 1 lb Black beans

· 1 lb Red beans

· 1 lb White beans

· 1 lb Green split peas
· Graph paper


· Small bag or cup for each student

· Clear floor, playground area, or grassy area
· “Preying on Beans” Question sheet (see attached)
· Exit/Admit Slip (see attached)
Note: Pre mix beans and place in the designated search area (classroom floor, outdoors in a safe area on the school property)
Focus Question:

How do adaptations help organisms survive in different environments?          
Engage:

1. Read aloud an article from UniSci, International Science News (attached with photos of birds) (http://www.unisci.com/archives/20003/0725001.htm) 

2. Ask the following questions:

a. What were some characteristics the finches developed to give them an advantage in surviving? 
b. How do you think the one species of finch evolved into many different species, each with its own advantages? 

c. Do you think these advantages helped them survive and reproduce? 

d. What might have happened if they didn't evolve into many different species? 

e. What were the environmental changes that led to the demise of many species of finch? 

f. Do you think that environmental changes are always bad for a species or do you think such changes can actually help certain species? 

g. Do you think that extinction can occur because of environmental changes? Why? Why not? 

h. What do you think will happen to future generations of finches? Why? 

3. Listen for student misconceptions that may arise. Address as needed.

4. Tell students they will be participating in a simulation that will exemplify the concepts of natural selection and adaptation. 
5. Post these two words. In pairs, have students dialogue about a definition of each word. Have students share their own personal definitions, charting responses.

6. As a class, come up with a consensus definition for each word. In their notebooks, students should now write the definition from the Support Document with the Class Definition below it.

a. An adaptation is a trait or behavior that helps an organism survive and reproduce.  
b. Natural selection is the process that explains this survival and shows how species can change over time.

Explore: 

1. Distribute a bag or cup to each student.
2. Refer back to student definitions of natural selection and adaptation.  Tell the students that in this simulation they are going to play the role of predator.  They will have three minutes to capture their prey (beans) and place them in the cup or bag.
3. Lead students to the search area (if outside of the classroom), begin a stopwatch or timer and have students search for “prey” by walking around the search area and collecting beans with their hands for 3 minutes. (NOTE: Students may use one or both hands to collect the beans. Remind students of safety procedures, including running or pushing, prior to going to the search area.) 
4. Have students return to the classroom and their seats and separate the beans by color. 
Explain:

1. Distribute graph paper. Tell students to divide the graph paper into 4 equal spaces by drawing a line vertically and horizontally through the middle of the paper. (NOTE: Have students fold the graph paper in half vertically and horizontally and then draw lines on the creases.)
2. Number each quadrant; 1 and 2 on top, 3 and 4 on bottom.
3. Students are to record their individual numerical results on their graph paper in quadrant 1 and then create a bar graph (with appropriate titles and labels) depicting their results, also in quadrant 1.
(NOTE:  While students are graphing their results, collect the bean totals from each student and find the classroom total for each bean color.) 

4. Post the class bean color totals for students to see. Students will take the bean color totals for the class and create another bar graph depicting those results in quadrant 2.

5. Students should glue or tape their graphs into their notebooks. They should answer the following questions in their notebooks, providing evidence from their data collection to support their answers.
 (NOTE: Have the questions printed on a half sheet which can be glued or taped into their notebooks with their graphs. See attached.)
a. Which beans were hardest to find? Why were some reasons that might have been?
b. Which beans were the easiest to find?  Why?
c. How do the beans compare to real animals found in the natural environment?
d. Why do you think that it would be beneficial to blend in with your environment?
e. Why do animals that blend with their environment have an advantage over those who do not blend in?
f. How does your graph compare to the class graph?
6. In pairs, have students compare their answers.
7. Have each pair share one “Ah Ha” with the entire class. (Address any misconceptions that may arise)
Extend:
1. Exit and Admit Slip (see attached) Students will read the article on the Exit Slip. They will write one statement that surprised them and one question they still have. This will be returned the next day as an Admit Slip.
Day 2:

Engage: (NOTE: Prepare search area with beans prior to the lesson)
1. Refer back to the generated definitions for natural selection and adaptation. 
2. Allow students to share their surprising statements or questions from the Exit/Admit Slip from the previous day. Chart questions. These will be returned to later in the lesson.

3. At this point, based on student questions or misconceptions, determine if further clarification is needed regarding the concept of natural selection. 

4. Tell students they will be repeating the previous activity, however this time there will be an added “twist.” They will not only be “preying” in teams, but will also have special “adaptations” they will need to consider.
5. Have students number off 1-5 to establish teams. 

6. Distribute small bags or cups to each student.

Explore:

1. Remind students that they will be repeating the lesson from Day 1, only this time each team of 5 students will have “adaptations.”  Teams should be given the following with which to “prey” upon their beans: Team 1, plastic spoons; Team 2, plastic forks; Team 3, plastic knives; Team 4, tape wrapped around the index and middle fingers; Team 5 will have the ability to use one hand only.
2. Lead students to the search area (if outside of the classroom), begin a stopwatch or timer and have students search for “prey” by walking around the search area for 3 minutes. (NOTE: Remind students of safety procedures, including running or pushing, prior to going to the search area.) 
3. After searching and collecting beans for 3 minutes with the “adaptations” have students return to the classroom and sit with their team. 
Explain:
1. Students should separate the beans they collected by color. They are to record their numerical results on their graph paper from the previous lesson in quadrant 3. 
4. Have each student create a bar graph depicting their individual results also in quadrant 3.
5. The teams should tally their individual results and create a bar graph in quadrant 4.
6. On large sheets of construction paper or chart paper, each team should re-create the class bar graphs from Day 1 and add their new “team” bar graph. Add titles and labels to each graph.
7. Post the charts with both graphs around room.
8. Students will perform a Gallery Walk, recording observations, comparing the graphs from Day 1 and of the “adaptation” teams.
9. While sitting with teams, students should discuss the following questions:
a. How do the graphs from Day 1 differ from the team graphs?

b. Which adaptation seemed to be the least efficient in collecting beans?

c. How might these adaptations apply to the survivability of animals in the natural environment?
d. In this environment, which adaptation would most likely lead to the organisms’ extinction?

e. How do these activities replicate what may happen in the natural world?
10.  Return to the questions generated from the Exit/Admit Slips. This will be the time to address student questions and determine if students need more clarification.
Extend:
1. Students may wish to revisit questions generated from the Exit/Admit Slip to complete further research. Use appropriate and familiar research guidelines and rubrics for individual projects.

2. “Squirrel Island” (see attached)

3. Voyage of Discovery (see attached)

4. Evolution activity (see attached)

Of Hawaii, Birds, Evolution And Poetry In Science
Several million years ago, when Kaua`i was the youngest island in the Hawaiian archipelago, and Pele made her home in the caldera atop Mount Waialeale, a small flock of finches made landfall somewhere in the Hawaiian Islands, exhausted from their trans-Pacific journey. 
Perhaps they had been blown off-course by a hurricane.
(Editor's Note: Thus begins the current Eruption Update by scientists at the U.S. Geological Survey Hawaiian Volcano Observatory. The Update is often preceded by informative science notes. In this case, those notes rise to the level of poetry.)
The odds against their making the crossing, 2,500 miles over open ocean, were staggering. If the birds were able to find food to eat, cover from the elements, mates, and suitable places to build their nests, they would have thrived. 
For here there were no mammals to prey upon them, no diseases to sicken them, and few, if any, other birds to compete with them for food or nest sites.
In this profound isolation, with a variety of food sources and habitats, some of the colonists did, in fact, thrive. Very slowly, over millions of years of evolutionary time, the original finch species evolved to become several separate species, each adapted to exploit a different foraging style or habitat. 
This process, called adaptive radiation, eventually gave rise to a spectacular array of forest birds found nowhere else in the world.
* The flame-red 'I'iwi, for example, evolved a long, sickle-shaped beak specially adapted for sipping nectar from the long tubes of lobelia flowers and ohi`a-lehua. 
* The 'Akiapola'au, with its elaborate two-part beak, is particularly skillful at extracting insect larvae from dead trees. 
* The Palila has developed a thick, strong beak for crushing the hard seed pods of mamane trees. 
These diverse birds, along with 29 others, make up the group we know as the Drepanidinae, or Hawaiian honeycreepers.
From North America, Asia, and the South Pacific, other kinds of birds came, carried on the winds of other storms. 


By the time Polynesians arrived, in addition to the honeycreepers, the archipelago harbored its own species or subspecies of crow, hawk, rail, owl, duck, goose, coot, and stilt, as well as two petrels, five thrushes, five honeyeaters and five types of `Elepaio.
Forest birds became integral parts of Hawaiian ecosystems, serving as pollinators, seed dispersers and insect predators. They also became integral parts of Hawaiian culture, the brilliant yellow feathers of the `O`o cloaking the king, and 'Elepaio guiding canoe makers to the best koa trees.
Tragically, the very isolation that encouraged this amazing radiation has also been the birds' undoing. 
Sheltered on the islands for millions of years, the birds lost their ability to deal with mammalian predators and disease. Introduced cats, rats, and mongoose found Hawaiian birds easy prey. 
Avian malaria and pox devastated bird populations, much as other new diseases devastated the native Hawaiian population after Western contact.
Alien plants and feral ungulates (hoofed mammals) degraded the birds' habitat, and exotic birds and introduced insects competed with native species for food.
As a result, about half of the original Hawaiian birds have become extinct since human contact, and about half of the remainder (31 species) are endangered. Many species -- the Nukupu'u, for example, and the Bishop's `O`o -- slipped into oblivion before we could even record what they ate or how they raised their young.
Public concern for the natural heritage of Hawai`i has inspired growing efforts to study the remaining birds and to develop safe, cost-effective methods for protecting and recovering them. 
The goal is to preserve the honeycreepers for our children's children, so that long after the newest volcano in the Hawaiian chain, Lo`ihi, has broken the surface of the ocean, and her slopes have become cloaked in rainforest, a small honeycreeper may find its way there in a storm and begin the process of adaptation and speciation anew.
Hawaiian Finches
[image: image1.png]



I’iwi (Vestiaria coccinea)
http://www.stanford.edu/~petelat1/iiwi.html
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'Akiapola'au
http://www.hawaii-forest.com/natural-history/essays/1998-01.asp
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Palila

http://iba.audubon.org
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Teaching Indicator 8-2.1: Lesson B - “Squirrel Island”
Instructional Considerations:

NOTE: In order to build conceptual knowledge, this lesson should be taught prior to 8-2.7. A suggested sequence of Lessons in Standard 8-2 is: 8-2.4, 8-2.5, 8-2.6, 8-2.2, 8-2.1, 8-2.7
Misconceptions:

Refer back to Lesson A pages 3 and 4.
Safety Note:

Students should follow all classroom and/or outdoor safety procedures, specifically when handling food products.

Lesson time:

2 days (1 day equals 55 minutes)
Introduction to the lesson:
Introduce this lesson by telling students that populations in a particular environment that are better adapted to living conditions there, are able to meet their survival needs.  Therefore they are more likely to survive and reproduce offspring with those traits.

Materials Needed:

· Drawing paper

· Color pencils, markers, crayons
· 1 island assigned per 2 students
· “Squirrel Island” Rubric
Focus Question:

What characteristics does an animal need to be well suited to its                    environment?

Procedure:
1. Work with a partner.

2. Put your names on the back of the drawing paper.

3. You will be assigned an island habitat.

4. Use a pencil and design a rough draft of the squirrel that has adapted to the environment of the island.

5. Draw the island environment and the squirrel.

6. If desired, create a final copy of your drawing. 

7. On the back of your drawing, describe the adaptations, and why they are beneficial to the squirrel.

Island Environment Choices:
ISLAND 1





· Fairly flat with few hills


· Fresh water is available.

· Ground is soft dirt

· Several species of small bushes and shrubs grow in the center of the island


· No animal life on land; but the water is full of fish.

· Surrounded by a coral reef which keeps the predators out.

· Sandy beach with no algal growth

ISLAND 2

·  Rocky shoreline


·  Many tide pools dot the island along the beach

·  Wave action is somewhat sheltered by rock outcrops.

·  Tide pools contain barnacles, oysters, sea urchins and crabs

·  Algae grows all around the island, however, it is quite thin in the

      tide pools where the animals feed.

·  The current is quite strong along the rocky outcrops where the 
      Algae grows best

·  Fresh water is available.
ISLAND 3

· Desert-like

· A few species of cactus live on the bare rocks

· A large cactus-eating tortoise lives on the island

· A very large bird species builds nests on the island annually

· They build their nests on the rocks, and protect their eggs from the sun by standing over the nests with outspread wings

· The nests are always found on the windy side of the island which is

          cooled by offshore breezes.
ISLAND 4

· The island is an extinct volcano

· Plant life on the island changes with altitude moving up the volcano.

· Grasses grow at the base.

· Further up the slope the grasses give way to low shrubs.
· Half way up, the island becomes quite lush; tropical plants and trees landscape.

· At this altitude, the island experiences frequent rain showers.

· There are two species of birds that live on the island: One is a raptor (meat-eating) bird which preys upon the smaller birds. 

            
· The other bird fishes the waters approximately one mile off shore. Both bird species nest in trees.

	Squirrel Island Project Rubric



	


	CATEGORY 
	A- Exemplary 
	B- Proficient 
	C- Nearing Proficiency 
	D-Beginning 

	Understanding of Concepts 
	I described my squirrel's traits and thoroughly explained how they help it survive in its environment. I also added one or more environmental features and adapted my squirrel to them. 
	I described my squirrel's traits and thoroughly explained how they help it survive in its environment. 
	I described my squirrel's traits but did not specifically explain how they help it survive. 
	I did not describe my squirrel's traits, or my squirrel's traits are unrelated to its environment. 

	Creativity/Plausibility 
	My squirrel has a combination of adaptations from other animals. I used clever adaptations to help my squirrel survive in its environment. 
	My squirrel is cleverly adapted to its environment, but some traits are supernatural or unrealistic. 
	My squirrel has traits that might actually decrease its ability to survive on the island. 
	My squirrel is not adapted to its environment, or it does not have specific traits that are different from a real squirrel. 

	Completeness 
	I drew and described more than 6 traits that help my squirrel find food, water, avoid predators, AND survive in some "other" way. 
	I drew and described 5-6 traits and included how my squirrel is adapted to find food and water and avoid predators. 
	I drew and described 5-6 traits but I am missing one of the following: adaptations for food, adaptations for water, adaptations for avoiding predators 
	I drew and described fewer than 5 traits. 

	Neatness/Organization 
	My squirrel's adaptations AND the features of the environment are clearly labeled in my picture. My description is legible or typed. 
	I labeled most adaptations and features in my drawing. My description is legible or typed. 
	I labeled my squirrel's adaptations OR the environment features in my picture. My description is legible or typed. 
	My picture is not labeled or my description is illegible. 

	Collaboration 
	I worked with my group members every day. I contributed ideas, helped with research, and helped make the final product. 
	I worked with my group members most of the time. I contributed ideas, helped with research, and helped make the final product. 
	I distracted my group members by being off task OR I was left out of ideas, research or final product. 
	I distracted my group members more than once, or I did not contribute to the project. 


Voyage of discovery: a historic South American cruise, led to groundbreaking findings about the wild kingdom. 

READING SELECTION
Why don't polar bears live in a steamy rain forest? And why don't pandas live in the Arctic? It may seem obvious that animals have different traits that help them survive in different environments. But how did the animals develop these physical characteristics in the first place? It wasn't until the 19th century that scientists began to understand this process. That's when British naturalist Charles Darwin (1809-1882) introduced many ideas that changed people's perceptions about the natural world, says Niles Eldredge, a paleontologist who studies fossils at the American Museum of Natural History in New York. 

By examining nature, Darwin became one of the first scientists to piece together how so many different types of organisms came about, and how each one became suited to a particular environment. "His writings are still fundamental to science today," says Eldredge, a Darwin expert. What were some of Darwin's ideas, and how did he develop them? 

When Darwin was 22 years old, he was offered the opportunity of a lifetime. The captain of the HMS Beagle invited him to join his ocean voyage to explore South America. "Darwin had an unstoppable fascination with nature, so he jumped at the chance to leave England and see another part of the world," Eldredge says. Eldredge tells Science World how the eye-opening sights, on what turned out to be a five-year trip, inspired Darwin's thinking about the diversity of life on Earth. 

How did Darwin conduct his research during the ship's lengthy voyage? 

Darwin was very prone to seasickness, so he got off the Beagle and onto dry land whenever he could. He spent months exploring whatever areas they reached. Darwin was so full of curiosity that he collected and catalogued all sorts of plant and animal specimens. He took notes on their traits, and even sent crates full of organisms back to England so that he could study them further upon his return. 

Are there any funny stories related to the specimens that Darwin collected? 

There are these large, flightless birds in Argentina called rheas. Local rumor had it that a different species of rhea existed, but most people had never seen it. Naturally, Darwin was anxious to find and study the elusive bird. 

For dinner one night, Darwin ate a smaller-than-usual rhea. In the middle of the meal, Darwin noticed that the bird's bones didn't look like the common rheas' bones. Suddenly, he went "oops!" He had eaten the mystery bird. 

Yikes! Did anyone find another small rhea? 

Yes--as it turned out, the smaller rhea that Darwin had eaten for dinner that night was not in its usual habitat. Darwin later learned that the smaller bird normally lives in a region south of where it was caught. This got Darwin wondering: Why would two birds that are so closely related live apart from each other, thriving in different environments? 

Did Darwin find an answer? 

Yes, but first he made similar observations about many other animals. He was particularly inspired by his visit to the Galapagos Islands. Darwin noticed a pattern among plants and animals living there: Many animals, such as mockingbirds and giant tortoises, looked slightly different on one island than they did on another island. The governor of the Galapagos Islands even told Darwin that he could tell which island a tortoise is from just by looking at the shape and pattern of its shell. 

What is so telling about the shape of the tortoises' shells? 

There are two main shell shapes. Saddleback tortoises live on dry islands with little grass, but with many tall plants. These tortoises have shells that allow their long necks to extend upward to reach the food. 

On the other hand, tortoises with dome-shaped shells live on wetter islands where plants grow low to the ground. This shell shape only allows the animal's shorter neck to extend forward--fine for grabbing a bite of low-lying grass. Each island appeared to have different conditions that made the resident tortoise develop a shell type that helped increase the animal's chances to eat and thus survive there. 

What else did Darwin discover? 

After Darwin returned to London, he spent many years poring over the notes he took and the specimens that he had sent back from his five-year-long journey. He was puzzled about something: What keeps one species of plant or animal from over-populating the planet--and living in every corner of the world? 

Darwin had an idea, but first he thought it through using an animal he was familiar with--elephants: Suppose a pair of elephants were to mate and have a couple of babies in their lifetime. When the babies matured, they would have their own offspring. The cycle would go on and on, and the elephant population would explode. Since the world isn't neck to neck with elephants, Darwin realized that there must be something in nature that limits populations. 

What does this have to do with tortoises and rheas? 

From his observations, Darwin proposed a process he called natural selection. As the environment changes, a species may evolve by changing its physical features over time, making it better adapted to its new habitat. Animals with traits best suited for their habitat--such as being especially able at gathering food or resisting predators--often will produce more young in the next generation than those less suited to the environment. These offspring will normally inherit the same traits as their parents, or in rare cases, develop new ones. Over time, these better-adapted traits, or adaptations, will replace the old traits, and so the physical features of the population will change. 

How have Darwin's ideas influenced your work? 

I'm interested in all aspects of life, and my expertise is in fossils called trilobites. These traces of extinct organisms hint at what life was like millions of years ago and how organisms have changed since then. Darwin opened the door to this field of study. 

DID YOU KNOW? 

* The smaller and fluffier of the two rhea species found in South America is commonly known as Darwin's rhea. Its habitat ranges from southern Argentina to Peru and Bolivia. The 90 centimeter (3 foot)-tall bird weighs approximately 10 kilograms (22 pounds) and can live for 20 years. 

* Of the 14 original subspecies of Galapagos tortoises, only 11 remain. They are all classified as endangered species. 

CRITICAL THINKING: 

* Select a bird, a reptile, and a mammal. What are some adaptations that help each of the animals survive? 

CROSS-CURRICULAR CONNECTIONS: 

GEOGRAPHY: Charles Darwin visited many locations during his voyage on the HMS Beagle. Select one of his ports of call. Then, research to create a fact sheet about the area. Be sure to include a map and the dates of Darwin's visit.
CHECK IT OUT:

During his voyage aboard the Beagle, Charles Darwin collected numerous previously unknown plants and animals. Many of these species can be seen in an exhibition at the American Museum of Natural History documenting this great scientist's life and work. With more than 30 million objects in its collection, the Museum has been researching and celebrating the natural world for more than 135 years. Its 200 scientists travel around the world on 100 field expeditions each year, studying everything from fossils to lizards to the universe. 
	
Source Citation:  "Voyage of discovery: a historic South American cruise, led to groundbreaking findings about the wild kingdom."  Science World  62.3  (2005) 
Natural Selection Activity

Natural selection plays a large role in the evolution of a species. The following activity demonstrates this concept. 

What you need: 

· newspaper

· white paper

· tweezers

What you do: 

1. Randomly place 20 squares of newspaper and 20 squares of white paper on a white paper background on the floor. (This is your hypothetical original population.) Explain to students that the newspaper and white paper pieces represent two different coloration patterns found in the same species. 

2. Ask students to use tweezers to pick up as many pieces of paper as they can in 10 seconds. Students will pick up more newspaper than white paper (because the newspaper is more visible against the white background). 

3. Explain that the remaining pieces of paper are the "breeding pairs." For each pair of paper squares that are left, add one more square of the same kind.

4. Have students continue picking up squares with tweezers for 10 seconds. Over different turns (which represent generations), a trend will arise in the growing number of white squares. 

5. Track the results on a graph, and explain that this is a model of natural selection. Just as the white squares become greater in number, members of a population of a species with certain characteristics become dominant. 

6. Perform the experiment again, this time using a newspaper background instead of a white background.
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Standard 8-2: The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)





Indicator 8-2.1: Explain how biological adaptations of populations enhance their survival in a particular environment.





Other indicators addressed:  


8-1.4 � HYPERLINK "http://ed.sc.gov/agency/Standards-and-Learning/Academic-Standards/old/cso/standards/science/documents/sd/k8/8-1.4%20REV%20Feb08.pdf" �Generate questions for further study on the basis of prior investigations.�





Preying on Beans


�





Answer the following questions in your notebook, using evidence from your graph and the class graph to support your claims.





Which beans were hardest to find? Why were some reasons that might have been?





Which beans were the easiest to find?  Why?





How do the beans compare to real animals found in the natural environment?





Why do you think that it would be beneficial to blend in with your environment?





Why do animals that blend with their environment have an advantage over those who do not blend in?





How does your graph compare to the class graph?
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Which beans were hardest to find? Why were some reasons that might have been?





Which beans were the easiest to find?  Why?





How do the beans compare to real animals found in the natural environment?





Why do you think that it would be beneficial to blend in with your environment?





Why do animals that blend with their environment have an advantage over those who do not blend in?





How does your graph compare to the class graph?
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EXIT/ADMIT SLIP





Read the following article. On the back of this slip, write one statement about something you found surprising in the article. Write one question you still have about natural selection.








What if you went around the world in 1831-1835 with Charles Darwin, who came up with the idea of natural selection? 


You could have been there when Darwin wondered why only a few sea slugs survived out of thousands of eggs. He decided some must be better adapted for survival; that their coloring, habits, or something else made them more likely to survive and pass on their genes to following generations. 


In the book, The Voyage of the Beetle, a small Cetonia aurata (rose chafer beetle) named Rosie accompanies Darwin aboard the H.M.S. Beagle, and describes his discoveries. 


You'll get to ride along by way of Rosie's sketches, notes, and good-natured descriptions of Darwin's efforts to observe and learn. For instance, here Rosie describes the jumping ability of a Pyrophorus luminosus beetle they discovered in the Brazilian rain forest: 


"Pyro would bend his head and thorax backward until he rested on the ends of his head and wing cases. Then, releasing his muscles, his body recoiled like a spring, lifting into the air and landing on his feet. Pyro's tricks were actually important to his survival: unlike many insects, he was always able to right himself if overturned, and he was able to spring out of the range of predators when in danger." 


Survival goes to the best adapted for a particular environment, Darwin and Rosie discover. And with survival comes the ability to breed offspring that carry the same traits, which explains how species change gradually over long periods of time, a process scientists call evolution. 


�Source Citation :  "The Voyage of the Beetle."  Children's Digest  57.6  (2007) 


�
�
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