SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  8th Grade                            

	Recommended  Days of Instruction:  3
	(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

	8-2.5 Illustrate
the vast diversity
of life that has
been present on
Earth over time
by using the 
geologic time 
scale.


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Earth Science: History of the Earth
http://player.discoveryeducation.com/index.cfm?guidAssetId=0660A56E-52BC-4EFF-9331-031E3A79B386&blnFromSearch=1&productcode=US
Part1: Early Life on Earth 4:37

Part 5: Sixty-five Million Years Ago: The Cretaceous Period and Extinction 4:30

This video show how things have changed for planet Earth in the past 4.6 billion years.

Earth Science: Fossils
http://player.discoveryeducation.com/index.cfm?guidAssetId=FDCCD32E-D697-408B-8EA3-28F781244276&blnFromSearch=1&productcode=US
This video shows scientists at work with fossils. It also explains the formation of amber. 20:00
Books

Carolina Rocks! The Geology of South Carolina 

By Carolyn Hanna Murphy

A comprehensive study of the many layers of sand, clay, and rock that make up the Palmetto state. Examines the geologic history of the state and lists geology resources. Available on Amazon.com

Additional Resources

Southeast Geologic History

http://www.priweb.org/ed/TFGuide/SE/se_geohist/se_geohist_pdfs/geo_history_se.pdf
An excellent document for building teacher background knowledge of the geologic history of the Southeast. Many graphics are presented that may be useful for students.

 “Rockman”s Geologic Time Chart”

http://www.rocksandminerals.com/geotime/geotime.htm
This explains the subdivisions and relationships of the categories of the Geologic Time Chart.

University of California Museum of Paleontology Education Resources

http://www.ucmp.berkeley.edu/education/teachers.php
A variety of resources available ranging from Evolution, Explorations through Time, Learning from the Fossil Record, to the Paleontology Portal. Most student pages are interactive explorations.
Deep Time

(Interactive from the PBS show Evolution)

http://www.pbs.org/wgbh/evolution/change/deeptime/index.html
Interactive timeline of change in lifeforms and diversity of life over time. Includes geologic events as well. 


	See Module 8-2.5
Teaching the Lesson 8-2.5A
          Earth’s Biological History- 

          “Geologic Time Amazing Race”
	From Science Support Document

The objective of this indicator is to illustrate the diversity of life that has been present on Earth over time; therefore, the primary focus of assessment should be to give illustrations of these concepts or use illustrations to show understanding of diversity of life over geologic time.  



	Module 8-2.5 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-2.5 Illustrate
the vast diversity
of life that has
been present on
Earth over time
by using the 
geologic time 
scale.


	“Paleobiology: Fossils And Time”

http://www.emc.maricopa.edu/faculty/farabee/biobk/BioBookPaleo1.html
This includes a description of Paleobiology, the study of fossils, methods of age dating, the

geological time scale with objectives, terms, questions, review and links.

“Welcome to Understanding Geologic Time”

http://www.ucmp.berkeley.edu/education/explorations/tours/geotime/index.html
This is a good site for introducing students to geologic time, including fossils, index fossils, relative dating, geologic time scale, and much more.


	
	However, appropriate assessments should also require students to interpret a diagram of life forms over geologic time; exemplify major life forms that dominated an era; or compare life forms in one era with those in another.




	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-2.5 Illustrate
the vast diversity
of life that has
been present on
Earth over time
by using the 
geologic time 
scale.


	Examples of Gallery Walks http://serc.carleton.edu/introgeo/gallerywalk/step.html
University of California Museum of Paleontology’s Web Time Machine http://www.ucmp.berkeley.edu/help/timeform.html
Classroom of the Future’s Geologic Time Web Pages http://www.cotf.edu/ete/modules/msese/earthsysflr/geotime.html
Palaeos: Geologic Time Scale http://www.palaeos.com/Timescale/default.htm

	
	


Eighth Grade
Science

Module 

8-2.5
Earth’s Biological History
Lesson A


From the South Carolina Support Documents:

Indicator 8-2.5: Illustrate the vast diversity of life that has been present on Earth over time by using the geologic time scale.
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.2-B)
Previous/Future Knowledge: 

Relating diversity of life to the geologic time scale is new content for this grade.  This concept will be further studied in high school Earth Science.
It is essential for students to know that the geologic time scale is a record of the major events and diversity of life forms present in Earth’s history.  

· The geologic time scale began when Earth was formed and goes on until the present.  

· At the end of each era a mass extinction occurred, many kinds of organisms died out, although there were other extinctions going on during each period of geologic time.  

· Using the fossil record, paleontologists have created a picture of the different types of common organisms in each geologic period.

Paleozoic Era
· Began with the early invertebrates, such as trilobites and brachiopods; continued to develop early vertebrate fish, then arachnids and insects; later came the first amphibians, and near the era’s end the reptiles became dominant.  

· Early land plants included simple mosses, ferns, and then cone-bearing plants.  

· By the end of the era, seed plants were common.  

· The mass extinction that ended the era caused most marine invertebrates as well as amphibians to disappear.

Mesozoic Era
· Reptiles were the dominant animals of this era, including the various dinosaurs.  

· Small mammals and birds also appeared.  

· Toward the end of the era, flowering plants appeared and the kinds of mammals increased.  

· The mass extinction that ended the era caused the dinosaurs to become extinct.

Cenozoic Era
· New mammals appeared while others became extinct. 

· The diversity of life forms increased.  

· Flowering plants became most common.  

· Humans are also part of the most recent period of this era.

Various models, diagrams, and pictures can be used to illustrate the vastness of time involved in geologic time and to show the diversity of life evident across geologic time.  Through the illustrations, not only does the diversity of life-forms increase, but the complexity of those life-forms also increases.
It is not essential for students to know in detail the myriads of organisms that appeared during the various periods.  They do not have to include the geologic events of each era and/or period, but reference to major geologic changes especially continental changes due to plate tectonics is helpful. 

Assessment Guidelines:

The objective of this indicator is to illustrate the diversity of life that has been present on Earth over time; therefore, the primary focus of assessment should be to give illustrations of these concepts or use illustrations to show understanding of diversity of life over geologic time.  

Teaching Indicator 8-2.5: Lesson A - Earth’s Biological History – “Creating a scale model of Earth’s History”
Instructional considerations:

NOTE: In order to build conceptual knowledge this lesson should be taught after 8-2.4. Lesson 8-2.3 may follow. (See Support Document for Indicator 8-2.3)
This lesson is an example of how a teacher might address the intent of this indicator. The FOSS kit, Earth History, provides an opportunity for conceptual development of the concepts within the standard. 

In the previous lesson students created an adding machine tape timeline that will be used to extend upon in this lesson. Although it is not essential for students to include the geologic events of each era and/or period, adding these to the timeline and referring to major geologic changes especially continental changes due to plate tectonics will build prior knowledge for teaching Indicator 8-3.6. 

Earth Science Literacy Principles

2.1 Earth scientists use the structure, sequence, and properties of rocks, sediments, and fossils to reconstruct Earth’s history. Decay rates of radioactive elements are the primary means of obtaining numerical ages of rocks and organic remains. Understanding geologic processes active in the modern world is crucial to interpreting Earth’s past.
2.6 Life on Earth began more than 3.5 billion years ago. Fossils indicate that life began with single-celled organisms, which were the only life forms for billions of years. Humans (Homo sapiens) have existed for only a very small fraction(about 0.004%) of Earth’s history.
6.3 Biological diversity, both past and present, is vast and largely undiscovered. New species of living and fossil organisms are continually found and identified. All of this diversity is interrelated through evolution.
6.4 More complex life forms and ecosystems have arisen over the course of Earth’s history. This complexity has emerged in association with adaptations to new and constantly changing habitats. But not all evolution causes greater complexity; organisms adapting to changing local environments may also become simpler.
6.5 Microorganisms dominated Earth’s early biosphere and continue today to be the most widespread, abundant, and diverse group of organisms on the planet. Microbes change the chemistry of Earth’s surface and play a critical role in nutrient cycling within most ecosystems 
(www.earthscienceliteracy.org) 
Misconceptions:

Being aware that models and simulations can often lead to students’ misconceptions will assist in addressing those misconceptions when they arise. 

Other misconceptions students may have are:
· Dinosaurs and cavemen lived at the same time. 

· Humans are responsible for the extinction of the dinosaurs.

Safety Note:

Students should follow all classroom and school safety procedures.
Lesson time:

3 Days (1 day equals 55 minutes) 1 day for student research, 1 day to prepare mini-poster, 1 day or more for extensions.
Materials Needed: 
· ½ piece 8 x 11 Construction paper (one per group of 4 students) for student posters.. 
(This can also be done using presentation software such as PowerPoint, Movie Maker, or Photo Story. Allow time for research and designing a slide. Only one slide is needed for this activity.)
· “Geologic Time Amazing Race”  student sheet (attached)
· “Gallery Run” student sheet (attached)
· A variety of informational texts regarding geologic time and the development of life over time including examples attached and those from Lesson 8-2.4
· Internet access (if available)
· Printer access (if available)
· Markers or drawing supplies
Ample wall space will be needed (classroom and/or hallway) to post completed timelines and posters throughout the remainder of the Earth Science unit. You may want to choose one or two timelines to serve as an anchor chart. The mini-posters from each class will be posted below the timeline (adding machine tape timelines and posters can be attached to a large piece of bulletin board paper. See example: Day 2, Explore
Focus Question:
What are some of the major biologic (and geologic events) that have occurred during Earth’s History?
Day 1

Engage:
1. Remind students that in the previous lesson they created a model of the geologic time scale with adding machine tape. Now they are going to add information to that time scale, giving us a better picture of some of the major events in Earth’s History. However, they will only have a short amount of “time” to do so. They will be engaged in a scavenger hunt style “Amazing Race” to find information quickly.
2. Working in groups of four (assigned or student self selected), they will select one Era to investigate either the biologic (life) events or geologic (earth) events that occurred on Earth during that time period. 
A suggested method for random selection of the Eras and events is to have each of the three Eras and the  Precambrian Eon (Precambrian Eon, Paleozoic, Mesozoic, Cenozoic) on popsicle sticks or pieces of paper. The words Biologic and Geologic should also be on separate sticks or pieces of paper. 
For a class of 30 it is recommended to have the following groups: 2 Cenozoic, 2 Mesozoic, 2 Paleozic, and 1 Precambrian Eon. Have an equal number sticks or papers with the words “Biologic” and “Geologic”, enough for one for each group. Place the sticks or pieces of paper in 2 separate paper bags or baskets and have students choose one of the “Era” sticks or pieces of paper and one of the biologic or geologic sticks or pieces of paper.
Explain they will only have 40 minutes to investigate and collect evidence of those events. The following day they will organize and design their mini-poster which will be posted on the Geologic Time Scale. They will have multiple resources, so group members should decide at least one resource for each member to explore. After individual group members have collected all evidence available, they will come together as a team and create a mini-poster (or multimedia presentation software page) that illustrates at least two biologic or geologic events occurring during that Era.
3. Hand out the “Geologic Time Amazing Race” student sheet. Review the examples given on the organizer. Remind students of the “space” they have to put their information on (1/2 sheet 8x11 construction paper) and time (40 minutes) to find information. Ask for clarifying questions.
4. Allow time for students to gather necessary materials.
Explore:
(Adaptations will be necessary if there is no Internet access available)
1. Using the available materials and resources, student will have 40 minutes to determine group member roles and begin to gather information.
Explain:

1. After the 40 minutes time period, students should return to their groups. They will have 10 minutes to organize their information, deciding on important facts that should be shared regarding their time period.

2. Explain that the groups will have time during the next class to design and complete their “mini-poster.”

Extend:

1. As an Exit Slip, have students answer the two following questions on strips of paper or index cards.

a. How did Earth’s organisms change during your group’s time period?

b. What is one thing you were surprised to find out about today?

2. Students will continue working the following day.

******************************************************************
Day 2

Engage:

1. From the Exit Slips the previous day, read aloud some of the students’ answers from Question 1. Allow time for student dialogue as a whole class or in small groups. Address any misconceptions that may arise by asking students why they think that might be true. Misconceptions could be the starting point of additional research later.
2. Read aloud some of the students’ surprises. Allow time for dialogue.
3. Ask students what new questions they may have. Add these to the Chart began in Lesson 8-2.4.

4. Tell students they will now have approximately 25 minutes to design and prepare their group’s “mini-posters.” 

5. Return handouts, texts, and information sheets to groups as needed. Student groups should gather materials needed to prepare their posters.

Explore:

1. Monitor groups, checking for accurate information on the posters. Remind the Artistic Director that the writing and any illustrations on the posters should be large enough to seen from a distance.

2. Let each Paleozoic, Mesozoic, and Cenozoic group decide on one group member that will “travel” on a “field expedition” to a group with the same Era. Let the group members compare the information they found and then collaboratively decide what information will be included on each group’s poster in order to provide different facts. This should take no more than 5 minutes. (NOTE: By having groups choose time periods within each Era, there should be a range of factual information.)
3. Have students complete their posters and place on the wall (or bulletin board paper) below the adding machine tape timelines at the accurate time period. (NOTE: You may want to choose one or two adding machine timelines from all classes to place on the wall as the anchor for the mini-posters. The other timelines can be given to students to take home.)






Explain:
1. Using the “Gallery Run” graphic organizer (attached), students will browse the anchor chart timeline, filling in the organizer with at least 5 biologic events and 2 Geologic events from each Era and Precambrian Eon. This adaptation of a Gallery Walk is designed for students to “race” through the geologic time scale, adding information to the graphic organizer.  Allow 5 – 10 minutes for students to view the information posted on the wall chart. Students should focus on time periods they did not originally research. (For more examples of Gallery Walks see http://serc.carleton.edu/introgeo/gallerywalk/step.html)
2. Returning to their Scavenger Hunt groups, students should answer the questions on the “Gallery Run” organizer. 
3. Allow time for students to dialogue about what they have learned in whole class session.

4. Ask for any questions to add to the questions chart started in Lesson 8-2.4.

Extend:

1. As each class adds additional mini-posters to the timeline, the information base should grow. After all classes have posted, allow time for students to return to the timeline and continue to add information.
2. Return to the questions chart from Lesson 8-2.4. Have students choose one question they would like to further research. Use a familiar research guideline. 

3. Websites for further research may include those on the “Geologic Time Amazing Race” sheet and PBS “Deep Time”, from the PBS Evolution Series. http://www.pbs.org/wgbh/evolution/change/deeptime/index.html
4. Students may wish to research the evolution or extinction of a particular organism.

Student Information: Tables, Charts, Maps
	MYA
	EVENT

	4500
	Precambrian Era – Earth forms

	4125
	Earth cooled/formed a crust; no life forms

	3960
	Oldest dated crystal rocks

	3750
	Simple-celled organisms

	3500
	Photosynthetic bacteria

	3375
	Simple life; blue-green algae dominate

	3200
	Oxygen abundant in atmosphere

	3000
	Life only in the sea

	2250
	Half of Earth history is gone

	1875
	Photosynthetic green algae

	1500
	Cell with a nucleus

	1125
	Fungi

	800
	Multi-cellular organisms

	750
	Worms

	570
	Paleozoic Era begins

	530
	Bony fish and bivalves

	430
	Land plants

	400
	Land invertebrates (insects & spiders)

	367
	Amphibians

	330
	Appalachian Mountains rise

	320
	Land reptiles

	260
	Marine reptiles

	245
	Mesozoic Era begins

	240
	Mammals, dinosaurs

	190
	Flowering plants

	170
	Birds

	80
	Rocky Mountains rise

	66
	Cenozoic Era begins;  Marine mammals (whales, dolphins)

	30
	Monkeys

	2.5
	Genus Homo

	.1
	Homo sapiens – modern humans

	Now
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USGS Publication, Fossils, Rocks, and Time
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http://msnucleus.org/membership/html/jh/earth/pastlife/images/lifespan_.gif
	Some Geologic Events in South Carolina


	Time
	Event

	Quaternary 1.6 million years ago)
	The Coastal Plain Region forms

	Tertiary (65 million years ago)
	Parts of the Sandhills and Upper Coastal Plain form

	Upper Cretaceous (135 million years ago)
	Parts of the Sandhills Region forms

	Triassic (250 million years ago)
	The Savannah, Congaree, Wateree, Santee, Ashley, Cooper and Pee Dee River Basins form

	Triassic (250 million years ago)
	The break up of Pangea takes place. Rift basins form along the Applachain Highlands. Erosion of the Appalachians levaes distinct red coloration of the soils.

	Precambrian (3.8 Billion years ago)
	The Blue Ridge Mountains form. South Carolina’s oldest rocks.


The South Carolina Department of Natural Resources
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Geologic Time Amazing Race
Your group is challenged to find information and evidence of biologic and geologic events that have occurred throughout the 4. 6 Billion years of Earth’s History.

As a group, choose one Period from the Era or Eon selected.

Each member should choose one of the following roles:

1) Internet researcher

· Responsible for locating relevant information on the Internet

Suggested sites: 

· University of California Museum of Paleontology’s Web Time Machine http://www.ucmp.berkeley.edu/help/timeform.html
· Classroom of the Future’s Geologic Time Web Pages http://www.cotf.edu/ete/modules/msese/earthsysflr/geotime.html
· Palaeos: Geologic Time Scale http://www.palaeos.com/Timescale/default.htm
2) Book researcher (textbook or other informational text)

· Responsible for finding information from textbooks or trade books

3) Charts and graphs researcher

· Responsible for finding information from charts and graphs

4) Artistic Director

· Responsible for locating or drawing illustrations to represent your biologic event or geologic event. Images can be printed from the Internet or drawn by hand.

Each member should use the Graphic Organizer provided. After finding as much information as you can in the time allotted (40 minutes), return to your group and organize your information. With the guidance of the Artistic Director, design your group’s mini-poster. 

Attach your mini-poster to the Geologic Time Scale in the correct position according to the Era and Period.

Use the following organizer to assist in collecting your evidence:

	Time Period chosen:

Eon:

Era:

Period:

MYA: 

	Geologic or Biologic events (Circle the one you selected) 



	Major Geologic events such as: Oceans form, coral reefs develop, ice caps form, early continents collide, glaciers advance, etc.


	Major Biologic events such as: bacteria appeared, age of fishes, swamp forests, extinction of trilobites, flowering plants, first grasses, etc.


	Interesting facts such as: Earth’s climate cooled during the Quaternary Period causing a series of ice ages



Gallery Run
What are some of the major biologic (and geologic events) that have occurred during Earth’s History?

	Precambrian
4.6 billion – 544 million years ago


	?
	Paleozoic

544-245 million years ago
	?
	Mesozoic

245-66 million years ago
	?
	Cenozoic

66 million years ago to present

	Biologic events:

	
	
	
	
	
	

	Geologic events:

	
	
	
	
	
	


Discuss each question with your group.

Record your answers to the following questions in your notebooks:

1. What are you noticing about the diversity of life over Earth’s history?

2. What major groups of organisms developed during each Era?

3. How might geologic events have affected the organisms that lived during each Era?

4. What do the “?” between Precambrian eon and the following Eras suggest?

5. What might have been some causes for mass extinctions?

6. What patterns are you seeing?

7. What questions do you still have?
Standard 8-2: The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)





Indicator 8-2.5: Illustrate the vast diversity of life that has


been present on Earth over time by using the geologic time 


scale.





Other indicators addressed:  8-2.4 Recognize the relationship 


among the units-era, period, and epoch- into which the geologic


time scale is divided.








Adding Machine Tape Timeline(s)





Example of wall timeline from four classes





Paleozoic Era


Began with the early invertebrates, such as trilobites and brachiopods; continued to develop early vertebrate fish, then arachnids and insects; later came the first amphibians, and near the era’s end the reptiles became dominant.  


Early land plants included simple mosses, ferns, and then cone-bearing plants.  


By the end of the era, seed plants were common.  


The mass extinction that ended the era caused most marine invertebrates as well as amphibians to disappear.





Mesozoic Era


Reptiles were the dominant animals of this era, including the various dinosaurs.  


Small mammals and birds also appeared.  


Toward the end of the era, flowering plants appeared and the kinds of mammals increased.  


The mass extinction that ended the era caused the dinosaurs to become extinct.





Cenozoic Era


New mammals appeared while others became extinct. 


The diversity of life forms increased.  


Flowering plants became most common.  


Humans are also part of the most recent period of this era.








Available in pdf fro m the National Park Service


http://www.nature.nps.gov/GEOLOGY/parks/whis/gre_figures/figure_11.pdf
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