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Title: Intro to Evolution: How Did We Get Here?

Grade Level: 6 – 8

Time Allotment: 3 45-minute class periods

Overview: In this lesson, students will be introduced to Darwin’s theory of evolution and how it applies to human development throughout earth’s history.  In the Introductory Activity, students learn about Charles Darwin and the foundation for the theory of evolution.  In the Learning Activities, students explore the specifics of human evolution, through our earliest primate ancestors to the present day, through web interactives and video segments from the PBS series THE HUMAN SPARK.  For the Culminating Activity, students discover humans’ evolutionary similarities and differences with the rest of the animal kingdom.

Objectives:
Students will be able to:
	Explain Charles Darwin’s significance in the science of evolution;

Explain what natural selection means;
Identify characteristics of early hominid ancestors;
Discuss behavioral similarities between humans and primates;
Explain ways that we can tell that human and other animals share a common ancestor.

Standards
Science as Inquiry
Content Standard A
ABILITIES NECESSARY TO DO SCIENTIFIC INQUIRY

Think critically and logically to make the relationships between evidence and explanations.
	Thinking critically about evidence includes deciding what evidence should be used and accounting for anomalous data. Specifically, students should be able to review data from a simple experiment, summarize the data, and form a logical argument about the cause-and-effect relationships in the experiment.


UNDERSTANDINGS ABOUT SCIENTIFIC INQUIRY
	Different kinds of questions suggest different kinds of scientific investigations. Some investigations involve observing and describing objects, organisms, or events; some involve collecting specimens; some involve experiments; some involve seeking more information; some involve discovery of new objects and phenomena; and some involve making models.

Current scientific knowledge and understanding guide scientific investigations. Different scientific domains employ different methods, core theories, and standards to advance scientific knowledge and understanding.
Life Science
Content Standard C
DIVERSITY AND ADAPTATIONS OF ORGANISMS
	Millions of species of animals, plants, and microorganisms are alive today. Although different species might look dissimilar, the unity among organisms becomes apparent from an analysis of internal structures, the similarity of their chemical processes, and the evidence of common ancestry.

Biological evolution accounts for the diversity of species developed through gradual processes over many generations. Species acquire many of their unique characteristics through biological adaptation, which involves the selection of naturally occurring variations in populations. Biological adaptations include changes in structures, behaviors, or physiology that enhance survival and reproductive success in a particular environment.
Extinction of a species occurs when the environment changes and the adaptive characteristics of a species are insufficient to allow its survival. Fossils indicate that many organisms that lived long ago are extinct. Extinction of species is common; most of the species that have lived on the earth no longer exist.
	
Need to complete standards

MMedia Resources:

The Human Spark, selected segments
 HYPERLINK "http://wpmu.thirteen.org/wnet/humanspark/wp-admin/wnet/humanspark/files/2011/01/Links-in-the-Evolutionary-Chain.mov" \t "_blank" Links in the Evolutionary Chain
An exploration of some of the different characteristics that distinguish different branches of the hominid “family tree,” such as brain and face size, ability to make tools, and location.

 HYPERLINK "http://wpmu.thirteen.org/wnet/humanspark/wp-admin/wnet/humanspark/files/2011/01/Human-Nature.mov" \t "_blank" Human Nature
A look at the ways in which monkeys and apes are similar to humans, not just biologically but mentally and socially.
Video Clips
Clip #
Episode
Title for Clip
Timecode at START of clip
Timecode at STOP of clip
Visual and audio cue for START of clip
Visual and audio cue for STOP of clip
One-sentence summary of clip
1
Becoming Us
Links in the Evolutionary Chain.
5:49:09
10:19:05
Alan walking up steps to the American Museum of Natural History.
“But the best place for me to start my search is not in France, it’s here in New York...”
Map of Europe, with lighted dots indicating Neandertal population. 
“...evolved into what today we call the Neandertals.”
An exploration of some of the different characteristics that distinguish different branches of the hominid “family tree,” such as brain and face size, ability to make tools, and location.
2
So Human, So Chimp
Human Nature?
20:58:13
21:55:13
Face of Rhesus monkey.
“At least a glimpse of that’s going on in the heads...”
Female scientist talking.
“I’m in it for the humans.”
A look at the ways in which monkeys and apes are similar to humans, not just biologically, but mentally and socially.



23:57:00
27:44:22
Female scientist talking.
“We’re finding the monkeys are very good at thinking...”
Alan and male scientist interacting with orangutan through glass.
“He’s a gentle giant.”




Websites:

Excepts from Charles Darwin’s Voyage of the Beagle
 HYPERLINK "http://www.pbs.org/wgbh/evolution/educators/teachstuds/pdf/darwins_excerpts.pdf" http://www.pbs.org/wgbh/evolution/educators/teachstuds/pdf/darwins_excerpts.pdf
Darwin’s recorded observations as the Beagle’s naturalist.  Specific excerpts used in the activity are “Buenos Aires, Argentina: 34ºS, 59ºW August 24, 1833” and “Galapagos Islands, Ecuador: 0ºS, 90ºW September 15, 1835”

NOVA Who’s Who in Human Evolution
 HYPERLINK "http://www.pbs.org/wgbh/nova/evolution/whos-who-human-evolution.html" http://www.pbs.org/wgbh/nova/evolution/whos-who-human-evolution.html
This interactive from PBS’s NOVA presents information about modern humans’ ancestors over the past 7 million years.

NOVA The Zoo of You
 HYPERLINK "http://www.pbs.org/wgbh/nova/evolution/zoo-you.html" http://www.pbs.org/wgbh/nova/evolution/zoo-you.html
This interactive from PBS’s NOVA shows how closely parts of the human body resemble those of other animals, from sharks to fruit flies.

A timeline of life on earth
http://image.guardian.co.uk/sys-files/Guardian/documents/2009/05/20/Life_Timeline.pdf
 HYPERLINK "http://image.guardian.co.uk/sys-files/guardian/documents/2009/5/20/life-timeline.pdf" http://image.guardian.co.uk/sys-files/guardian/documents/2009/5/20/life-timeline.pdf
A broad strokes timeline showing major developments in the evolution of all life on earth, stretching back 3.7 billion years .  From The Guardian newspaper.

How Ida fits into the primate family tree
http://image.guardian.co.uk/sys-files/Guardian/documents/2009/05/20/Primate_tree.pdf
 HYPERLINK "http://image.guardian.co.uk/sys-files/guardia/documents/2009/5/20/primate-tree.pdf" http://image.guardian.co.uk/sys-files/guardia/documents/2009/5/20/primate-tree.pdf
A more detailed timeline showing the different branches of the primate family tree, from The Guardian newspaper.

Materials:
For each pair or group of students:
	Computer with internet access


For the class:
	Computer, projector, and screen


Prep for Teachers:
Prior to teaching this lesson, you will need to:

Preview all of the video segments and websites used in the lesson.

Download the video clips used in the lesson to your classroom computer(s) or prepare to watch them using your classroom’s Internet connection.

Bookmark all websites that you plan to use in the lesson on each computer in your classroom. Using a social bookmarking tool such as  HYPERLINK "http://del.icio.us/" \t "_blank" delicious.com or  HYPERLINK "http://www.diigo.com/" \t "_blank" diigo (www.diigo.com) (or an online bookmarking utility such as  HYPERLINK "http://www.portaportal.com/" \t "_blank" portaportal) will allow you to organize all the links in a central location.
If you will be using handouts of the Voyage of the Beagle excerpts,  “A timeline of life on earth” and “How Ida fits into the primate family tree” PDFs instead of asking students to view them on computers, make enough copies of the documents to distribute to students.


Introductory Activity

	Ask students if they have ever heard of Charles Darwin, and what they know about him.  Tell students that Charles Darwin was a British scientist who traveled around the world from 1831 to 1836 on a ship called the HMS Beagle.  Darwin was originally asked to join the ship’s crew simply as a dining companion for the captain, but quickly fell into the role of ship’s naturalist, and took the position very seriously.  During his time on the Beagle Darwin observed plants, animals, and geological features in and around South America and Australia, and recorded his observations in a diary, which was later published as a book titled Voyage of the Beagle.
	Tell students that you are going to have them read an excerpt from Charles Darwin’s diary.  You may ask students to visit  HYPERLINK "http://www.pbs.org/wgbh/evolution/educators/teachstuds/pdf/darwins_excerpts.pdf" “Excerpts from Charles Darwin’s Voyage of the Beagle”, or you may wish to distribute hard copies of the excerpts to each student.  Ask half of the class to read the excerpt titled Buenos Aires, Argentina: 34ºS, 59ºW August 24, 1833 and half to read the excerpt titled Galapagos Islands, Ecuador: 0ºS, 90ºW September 15, 1835.  Encourage students to ask about or look up any unfamiliar words in a dictionary.  (if the language or vocabulary in the excerpts is too complicated or advanced for your students, you may wish to read the excerpts together as a class.)  Ask students to underline or highlight any text that refers to the number or quantity of different species, or the physical structure or appearance of individuals within species.  Give students 10 – 15 minutes to read their excerpts. 
	Ask each group to present a brief summary of its assigned excerpt, and ask students to share what they underlined/highlighted.  Make sure the following concepts are addressed:
	Many animals, both in the same location and in different locations, shared similar characteristics.

Animals that seemed to be different shared some characteristics.
Any given location seemed to be home to many species.
Animals on the mainland were similar but not identical to animals on the surrounding islands.
Several species were perfectly suited to their unique environments.
Ask students if, at this point, they have any of their own theories that might link these observations together.

	For Darwin, these observations led to his curiosity about the relationships between species and the origins of new species.  He developed the idea that many species could emerge from one original species.  He thought that species could change—or adapt--over time, and that all species were related to a common ancestor.  These ideas were the foundation of Darwin’s famous theory of evolution.


	Eventually Darwin came to the idea that the key to evolution was variation, or different characteristics within a species.  He observed that within a species individuals had varying characteristics, such as eye color in people.  Individuals with traits useful in their environments, such as finches whose beaks can crack a specific nut, have a better chance of surviving to reproduce and pass along those traits.  Conversely, individuals with harmful traits, like an inability to digest a nut that is the only food source, would not survive, and would not pass those traits to future generations.  Darwin called this process “natural selection.”  It is also sometimes know as “survival of the fittest,” but Darwin himself did not use that term.



	Darwin started writing about his new theory almost immediately after returning to England after the Beagle voyage, but did not publish his famous work On the Origin of Species by Means of Natural Selection until 1859.  By the time of his death in 1882, his theory of evolution was widely, but not universally, accepted.  In later works Darwin discussed how natural selection applied to the process of human evolution.  He was faced with skepticism and controversy when he suggested that humans shared common ancestors with primates like apes or monkeys, but today it is a commonly accepted theory.  Ask students how they think natural selection has factored into human evolution?




Learning Activities

THE HUMAN SPARK

	Ask students to think about their family trees.  How far back can they trace their ancestors – 3, 5, maybe even 10 generations?  According to Darwin’s theory that all life on earth evolved from a common ancestor, a person’s family tree actually goes back thousands, maybe millions of generations!  Tell students that the human “family tree” does not look at individual branches (like uncles or cousins) but presents a broader view of the early species that are directly and indirectly related to modem human beings.  Modern humans – known scientifically as Homo sapiens –evolved over millions of years through the process of natural selection, like all other species on earth.


	Explain to students that the path of human evolution is not a straight line.  On the human family tree, some branches kept growing from the beginning, some split into two or three different branches, and some stopped growing altogether.  Each of these branches played a role in human evolution, but only one grew directly into Homo sapiens.  Tell students that you are going to show them a video clip that explores some of these branches of our family tree.  Give students a focus for watching the clip by asking them to observe and note specific characteristics and abilities possessed by our ancestors.  Play “Links in the Evolutionary Chain” clip.  When clip has finished, ask students which characteristics or abilities they noticedif they noticed any specific characteristics or abilities, like skull and brain size, or new tools and inventions.  Follow up by askingAsk students how why they think those characteristics and abilities changed over time?  Why did some things change while others remained the same?  Why did different groups have different characteristics and abilities?



	In pairs or small groups, have students log on to “ HYPERLINK "http://www.pbs.org/wgbh/nova/evolution/whos-who-human-evolution.html" Who’s Who in Human Evolution.” .  Assign each group or pairs one of the four subgroups presented in the interactive: early hominins, Australopithecus, paranthropus, Homo.  (Depending on how many students are in your class, some or all of the subgroups may be assigned to more than one pair or group of students.)  Have students click on the fossils in their group, read the text, and write in their notebooks which characteristics they think are similar to humans today and which are different.  Give students 5 – 10 minutes to complete the activity.  When finished, project the interactive on a screen for the class.  Ask students to share their noted observations, and click on the fossils being described for all students to see. Ask the class which characteristics made it all the way from early hominins to Homo sapiens?  Which were lost?  Which were picked up along the way?  Why do they think that happened?


MONKEY BUSINESS
	Point out to students that the human family tree featured in the interactive stopped 7.6 million years ago.  Ask students what, if anything, they think came before that in the history of human evolution?  Explain that the human family tree does go back even further, as Darwin speculated, to primates including gorillas, monkeys, and our closest living relatives, chimpanzees.


	Project or distribute copies of  HYPERLINK "http://image.guardian.co.uk/sys-files/guardian/documents/2009/5/20/life-timeline.pdf" “A timeline of life on earth” (if projecting, cover the top half so only “From primitive primates to people” shows).  Explain that this timeline represents when different species branched off from their ancestors and became a new distinct species.  Project/distribute  HYPERLINK "http://image.guardian.co.uk/sys-files/guardia/documents/2009/5/20/primate-tree.pdf" “How Ida fits into the primate family tree” for a more detailed representation of the different branches.  Make sure students understand that as part of the evolution process new species branched off to form new ones but the original species still existed in some form for some period of time.  This image depicts primate ancestors that still exist today, but potentially several primate ancestors species (like humans) branched off and then became extinct.



	As students may have observed, all branches of the hominin family tree have died off except for Homo sapiens.  However, many of our earlier ancestors still populate the earth.  Explain to students that this access to our early ancestors can give scientists unique insight into the origins of human behavior.  Tell students that you are going to show them a video clip relating to our primate ancestry.  Ask students to observe the evolutionary distance between modern humans and the primates mentioned in the clip.  Play clip.  Follow up by reviewing the focus question.  Point out that we can see that the shared traits between humans and primates go beyond physical characteristics – they apply to behavior patterns as well.  What behavioral characteristics did students observe that are similar to modern humans behavior patterns?  What is different?  What makes us distinctly human?


	Explain that some scientists feel that the evolutionary gap between humans and apes is still too wide and they are looking for what they call “the missing link” – an ancestor that clearly ties the two branches of the family tree.  “Ida,” shown on the two timelines, was a recent fossil discovery that some scientists believed to be a crucial link in the chain of human evolution.  Others are not so sure.  What traits would you expect this creature to have?  Would it be classified as an early hominin or a primate?  What would its body look like?  How would it act around others?  What characteristics would it need to possess in order to be a direct ancestor of Homo sapiens? 



Culminating Activity

	Remind students that according to Darwin’s theory, all species evolved from a common ancestor, even further back than the earliest primate 55 million years ago.  Reveal the top half of “A timeline of life on earth” to show that before primates, our family tree included early mammals, reptiles, even fish and worms!


	How can we tell?  Just as we can observe similar traits among humans and primate ancestors, we can perceive shared traits with other species.  In pairs or small groups have students log on to  HYPERLINK "http://www.pbs.org/wgbh/nova/evolution/zoo-you.html" The Zoo of You.  Have students click through the interactive and ask them to make a note of any “Oops” characteristics.  Give students 10 – 15 minutes to complete the interactive.  Ask students if they found anything particularly surprising or interesting.



	Return to Darwin’s theory of natural selection, where beneficial variants allow individuals to survive and reproduce.  Ask students how they think the “oops” characteristics fit into this theory?  Why have our modern human bodies evolved to include them?



Key Words: evolution; Charles Darwin; Homo sapiens; hominid; human evolution; natural selection

Lesson Plan Annotation: In this lesson, using segments from the PBS series The Human Spark, students will be introduced to Darwin’s theory of evolution and how it applies to human development throughout earth’s history.  

