SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  8th  Grade                            

	Recommended  Days of Instruction:2-3
	(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

	         8-2.3 Explain how      

         earth's history has
        been influenced by 
         catastrophes 
         (including the 
        impact of an
        asteroid or comet, 

        climatic changes, 
        and volcanic 

        activity) that have 
        affected the 

        conditions on
         Earth and the 
         diversity of its 
life-forms.


	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
Our Changing Earth
Part 1: The End of the Dinosaurs 7:35

Part 2: Earth’s Changing Landscape 7:41

http://player.discoveryeducation.com/index.cfm?guidAssetId=BF8CB32A-4AE5-4C24-BA96-3F4F53277AB9&blnFromSearch=1&productcode=US
This video gives examples of changes, especially changes on Earth with an emphasis on the

extinction of dinosaurs. This video also traces the history and causes of Earth’s variety of terrains.

Earth Science: Fossils 
http://player.discoveryeducation.com/index.cfm?guidAssetId=FDCCD32E-D697-408B-8EA3-28F781244276&blnFromSearch=1&productcode=US
Paleontologists regularly dig treasures out of the earth in the form of fossils. These remains of once-living things can tell us much about life in the past. Using modern technology, even more discoveries are coming to light. For example, fossilized remains captured in amber contain soft tissue such as organs, perhaps even DNA. The body of a wooly mammoth discovered in 1997 in Siberia had preserved hair and soft tissue. The hundreds of fossilized animals found in Nebraska’s Ashfall Fossil Beds appear to be a snapshot in time, as the animals were quickly preserved in volcanic ash. Scientists are not sure what creatures made mysterious tunnels in Mammoth Cave National Park, but they will keep searching. Every find sheds more light on extinct creatures and helps fill in gaps in the evolutionary record.
A Time Before Humans
http://player.discoveryeducation.com/index.cfm?guidAssetId=618BC524-EC52-4276-AC1C-07A7BB844183&blnFromSearch=1&productcode=US
In 1980 Walter Alvarez discovered a clay layer that is high in the element iridium at the K-T boundary (between the Cretaceous and Tertiary periods). Iridium is rare on Earth but common in space. This same layer has been found around the world and was probably caused by the impact of a large asteroid. A cloud of vaporized rock was blasted into the air and blocked the sunlight for months. Nearly half of all life on Earth perished, including the dinosaurs. For 150 million years dinosaurs dominated life on Earth, but little was known about them for a long time. The discovery of the dinosaur unfolded in a series of small but significant fossil finds that gradually brought the ancient reptiles to the attention of scientists. With each new fossil came further understanding. It was Richard Owen in 1849 who first called these animals dinosaurs.

SCETV: www.OnePlaceSC.org.
“Species Diversity and Biodiversity”

http://www.physicalgeography.net/fundamentals/9h.html
This site describes species diversity and biodiversity including the effects of major extinction events. It also 
Includes links to other sites.


	See Module 8-2.3
Teaching the Lesson 8-2.3A
Earth’s Biological History – “Changes in the Environment”


	From the Science Support Document

The objective of this indicator is to explain how Earth’s history has been influenced by catastrophes; therefore, the primary focus of assessment should be to construct a cause-and-effect model of a catastrophic event’s impact on the conditions and diversity of life-forms on Earth.  

However, appropriate assessments should also require students to identify an event that would be catastrophic to Earth; infer changes in conditions and life-forms that occurred during the recent ice ages; or compare the changes in environmental conditions during Earth’s geologic history.  



	8-2.3 Explain how      earth's history has
been influenced by 
catastrophes 
(including the 
impact of an
asteroid or comet, 

climatic changes, 
and volcanic 

activity) that have 
affected the 

conditions on Earth and the diversity of its 
life-forms.

	The Columbia Encyclopedia http://www.answers.com/main/ntquery?s=Mass+Extinctions&gwp=13
PowerPoint Template 

http://www.posterpresentations.com/html/free_poster_templates.html

	
	


Eighth Grade
Science

Module 

8-2.3
Earth’s Biological 

History
Lesson A


From the South Carolina Support Documents: 
Indicator 8-2.3: Explain how earth's history has been influenced by catastrophes (including the impact of an asteroid or comet, climatic changes, and volcanic activity) that have affected the conditions on Earth and the diversity of its life-forms
Taxonomy level of indicator:

Understand Conceptual Knowledge (2.7-B)
Previous/Future Knowledge:

This is new material for this grade level.  This indicator should be studied along with 8-2.5, the diversity of life present on Earth over time using the geologic time scale.

It is essential for students to know that along with the study of the geologic time scale, the changes in life forms, additions and extinctions, are often accompanied by changes in environmental conditions on Earth.  These environmental changes have been influenced by the impact of an asteroid or comet, climatic changes, and volcanic activity.

Impact of an asteroid or comet


Earth’s atmosphere protects the planet from many of the meteors that enter it, resulting in their burning up before striking the surface.  

· At the end of the Mesozoic Era, when reptiles, early birds and mammals thrived, many groups of animals disappeared suddenly.  

· Scientists hypothesize that possibly a large asteroid or comet impacted with Earth.  This impact caused dust and smoke to rise into the atmosphere and cause climatic changes, as well as the dying of many forms of plant life and animals that depended on those plants for food.  

· A major life form that disappeared at this time was the dinosaur.

Climatic changes


Earth’s environments have many different climates even today.  Climate is an ever-changing condition on Earth.  

· Earliest life forms were influenced by the climates produced by the forming atmosphere and oceans of Earth.

· Life on land developed and flourished in the tropical climates and warm shallow seas during the Paleozoic Era.  Throughout this era as different land environments formed and sea levels changed, new life forms developed.  Other life forms that could not adapt or find suitable conditions, especially many marine species, disappeared.

· During the Mesozoic era, many climate changes occurred due to plate tectonics and the movement of landmasses.  Plants and animals that survived through this time had structures and systems that allowed for greater adaptations, such as seed coverings for plant seeds and protective body coverings or constant internal temperature for animals.

· During the present Cenozoic era, climate conditions continue to change.  Major ice ages caused the climate to become much cooler as ice sheets and glaciers covered many areas of Earth.  Many mountain ranges formed causing climate differences due to elevation and due to location near those ranges.

Volcanic activity


From the earliest days while Earth was forming to present day, volcanic activity has been part of the nature of this changing planet.

· During the Precambrian time volcanic activity was one of the most natural events, but lava flows, ash clouds in the atmosphere, and heat made conditions for life forms extremely difficult.  Those simple life forms often did not survive these conditions.

· As continent collided and mountains built up due to plate tectonics, volcanoes also formed.  Volcanic activity continued to be common in the Paleozoic era.  During the rapid movement of plates in the Mesozoic era, collisions and subduction produced extensive volcanic activity around plate boundaries.  

· Plate boundaries are still the location of much of Earth’s volcanic activity.

· Very explosive volcanic activity can send ash and dust high into the atmosphere where it is carried great distances around the Earth.  The Sun can be blocked for long periods of time.  This violent type of activity can disrupt many of Earth’s processes and ultimately the life forms that depend on those processes.

The eras of Earth history can be studied in light of conditions on Earth, the effect of those conditions on life-forms, and the possibilities of rapid changes to both (environmental conditions and life forms) due to catastrophes.
It is not essential for students to know exact causes of the many extinctions during Earth’s geologic history, but understanding of how an impact, or climatic change, or volcanic activity can affect conditions for life forms to survive generally on Earth is important.

Assessment Guidelines:

The objective of this indicator is to explain how Earth’s history has been influenced by catastrophes; therefore, the primary focus of assessment should be to construct a cause-and-effect model of a catastrophic event’s impact on the conditions and diversity of life-forms on Earth.  However, appropriate assessments should also require students to identify an event that would be catastrophic to Earth; infer changes in conditions and life-forms that occurred during the recent ice ages; or compare the changes in environmental conditions during Earth’s geologic history.  

Teaching Indicator 8-2.3: Lesson A - Earth’s Biological History – “Changes in the Environment”
Instructional Considerations:

NOTE: In order to build conceptual knowledge, this lesson should be taught following 8-2.5. It is suggested that 8-2.2 and 8-2.6 be taught prior to this lesson.
Earth Science Literacy Principles

2.7 Over Earth’s vast history, both gradual and catastrophic processes have produced enormous changes. Supercontinents formed and broke apart, the compositions of the atmosphere and ocean changed, sea level rose and fell, living species evolved and went extinct, ice sheets advanced and melted away, meteorites slammed into Earth, and mountains formed and eroded away.
6.6 Mass extinctions occur when global conditions change faster than species in large numbers can adapt. Mass extinctions are often followed by the origination of many new species over millions of years as surviving species evolve and fill vacated niches. (www.earthscienceliteracy.org) 
Changes in environmental conditions can affect the survival of individual organisms and entire species. (Science Literacy Maps www.nsdl.org)

Climates have sometimes changed abruptly in the past as a result of volcanic eruptions or impacts of huge rocks from space. (Science Literacy Maps www.nsdl.org )
Students have previously looked at the Geologic Time Scale and the diversity of life over time. Some students may have questioned how geologists KNOW when one time period began and one ended. Different spans of time on the time scale are usually bordered by major geological or paleontological (the study of the forms of life existing in prehistoric or geologic times, as represented by the fossils of plants, animals, and other organisms) events, such as mass extinctions. This is evidenced through stratigraphy and absolute age dating tools.  If this lesson is taught after Lessons 8-2.2 and 8-2.6, students have also looked at the clues that rock layers and fossils can tell us about Earth’s history.
Misconceptions: 

Dinosaurs form only a small fraction of the millions of species that live and have lived on Earth, but their extinction is the most well known. A common misconception is that all the dinosaurs went extinct quickly, at the exact same time. This process may have taken as long as 200,000 years. Another misconception is that dinosaurs were the only creatures that went extinct 65 million years ago. Numerous species of prehistoric mammals, prehistoric birds, plants and invertebrates became extinct but enough species survived to repopulate the land and sea afterward. The misconception that dinosaurs were victims of the first-ever mass extinction is not true. Another great extinction was the Permian-Triassic Extinction Event. This "Great Dying" (which may also have been caused by a meteor impact) saw the extinction of 70 percent of terrestrial animal species and more than 95 percent of ocean-dwelling species. 
Safety Note: 
Students should follow all classroom, media center, and/or computer lab safety procedures.
Lesson Time:

2- 4 days (1 day equals 55 minutes) 1 Day for research, 1-2 days for creating a research document or project poster, 1 Day for Follow Up.
Materials Needed:

· Research Guideline used by school or district and familiar to students.

(A sample research guideline is attached)
· Presentation Rubric used by school or district and familiar to students
(A sample presentation rubric is attached)
· “Topic Cards” (1 card per group of two students. Ensure there are enough copies so that all cards are represented.)
· Internet access

· Media Center and/or computer lab

· Informational texts such as books, magazine articles, etc.

· Poster board or chart paper, markers, scissors.
· NOTE: Schedule Media Center or Computer Lab time in advance. Have informational text resource materials available prior to lesson.

Focus Question:

How has Earth’s history been influenced by impacts, volcanic activity, and climate change?

Engage:
1. Show the ETV Streamline SC video clip “A Time Before Humans” (9:45) from “Great Discoveries with Bill Nye: The Origin and Evolution of Life” (A Time Before Humans — Examines the cataclysmic events that led to the extinction of the dinosaur. Life As We Know It — Discusses the conditions necessary to create and sustain life. Classifying Ancient Species — Examines the Burgess Shale fossils and the categories used to classify life. Natural Selection — Examines Charles Darwin’s theories on evolution and natural selection. Our Ancestors — Looks at some famous hominid fossils and the information they have given us about early bipedal life.)

2. Following the clip, refer to the Geologic Time Scale handouts or timeline created in other 8-2 lessons. Explain to students that different spans of time on the time scale are usually bordered by major geological or paleontological (the study of the forms of life existing in prehistoric or geologic times, as represented by the fossils of plants, animals, and other organisms) events, such as mass extinctions. This is evidenced through stratigraphy and absolute age dating tools. The process of the mass extinction of dinosaurs took a very long time, however they were not the only organisms to become extinct. Additionally there have been at least 5 other mass extinctions. (NOTE: a mass extinction is the extinction of a large percentage of the earth's species, opening ecological niches for other species to fill. There have been at least ten such events. The five greatest were those of the final Ordovician period (approximately 435 million years ago), the late Devonian period (357 million years ago), the final Permian period (250 million years ago), the late Triassic period (198 million years ago), and the final Cretaceous period (65 million years ago). The most devastating was that at the end of the Permian period, when an estimated 95% of marine species and 8 of 27 insect orders were lost. The best-known mass extinction is that at the end of the Cretaceous period, when the dinosaurs and many other plants and animals disappeared and up to 75% of all marine genera were lost. The most recent mass extinction was that of the late Eocene epoch, approximately 54 million years ago. For more information see: The Columbia Encyclopedia or http://www.answers.com/main/ntquery?s=Mass+Extinctions&gwp=13 )
3. Ask students to brainstorm ideas as to why a catastrophic event might lead to mass extinctions?  (NOTE: See Instructional Considerations [Earth Science Literacy Principles and Science Literacy Maps] to formatively assess students’ thinking, Page 4.) 
4. Tell students that while working with a partner, they will have one day to research topics regarding the Focus Question “How has Earth’s history been influenced by impacts, volcanic activity, and climate change?”  The specific topics will be randomly chosen from the “Topic Cards.” They will document their research in a scientific poster presentation. Explain that scientists spend over half of their time communicating their research to others. This is often through a written paper which appears in journals or magazines, or through a poster presentation at conferences and meetings. (There are many examples of scientific posters at Google Images. A PowerPoint template can be found at 

http://www.posterpresentations.com/html/free_poster_templates.html
5. Hand out a research guideline (see sample attached.) Have students read the guideline and ask for any clarifying questions regarding the directions.
6. Student pairs should randomly choose one “Topic Card” from a pre-prepared stack.
Explore:
1. Student pairs should generate their “Guiding Question” based on the “Topic Card” they chose, using a Research Guideline to assist in their planning and preparation of their poster.
2. Students will use a variety of resources to answer their “Guiding Question”
Explain:

1. Following research, students will gather their information and create a scientific poster presentation. 

2. Each student pair will present their poster to the class. A suggested time limit is 5 minutes and allowing 2 additional minutes for processing of information by student note-takers.
3. During the presentations, all students should take notes in their science notebook. A suggested method is to have students make a 3 column table, labeling each column with Impact, Volcanic Activity, and Climate Change. They should record the most interesting facts from each presentation as well as questions they may want to ask the presenters following their presentations.
Extend:

1. Students should submit one question they have from the presentations as an Exit Slip. The following day the presenters can answer questions from student Exit Slips.
2. Students will have an opportunity to research an extinct species in Lesson 8-2.7.
3. There are many resources available regarding extinction and geologic time from SCETV’s www.OnePlaceSC.org.
Topic Cards








Research Guideline


Adapted from: Lent, ReLeah. Literacy for Real. Reading, Thinking, and Learning in the Content Areas. Teachers College Press. Columbia University. 2009.
Presentation guidelines
(Use this rubric when planning your presentation)

[image: image1.emf]
http://www.readwritethink.org/files/resources/lesson_images/lesson416/OralRubric.pdf
	 TRAIT 
	4
	3
	2
	1


	 NONVERBALSKILLS 

	EYE CONTACT 
	Holds attention of entire audience with the use of direct eye contact, seldom looking at notes. 
	Consistent use of direct eye contact with audience, but still returns to notes. 
	Displayed minimal eye contact with audience, while reading mostly from the notes. 
	No eye contact with audience, as entire report is read from notes. 

	BODY LANGUAGE 
	Movements seem fluid and help the audience visualize. 
	Made movements or gestures that enhances articulation. 
	Very little movement or descriptive gestures. 
	No movement or descriptive gestures. 

	POISE 
	Student displays relaxed, self-confident nature about self, with no mistakes. 
	Makes minor mistakes, but quickly recovers from them; displays little or no tension. 
	Displays mild tension; has trouble recovering from mistakes. 
	Tension and nervousness is obvious; has trouble recovering from mistakes. 


	 VERBAL SKILLS 

	ENTHUSIASM 
	Demonstrates a strong, positive feeling about topic during entire presentation. 
	Occasionally shows positive feelings about topic. 
	Shows some negativity toward topic presented. 
	Shows no interest in topic presented. 

	ELOCUTION 
	Student uses a clear voice and correct, precise pronunciation of terms so that all audience members can hear presentation. 
	Student’s voice is clear. Student pronounces most words correctly. Most audience members can hear presentation. 
	Student’s voice is low. Student incorrectly pronounces terms. Audience members have difficulty hearing presentation. 
	Student mumbles, incorrectly pronounces terms, and speaks too quietly for a majority of students to hear. 


	CONTENT

	SUBJECT KNOWLEDGE 
	Student demonstrates full knowledge by answering all class questions with explanations and elaboration. 
	Student is at ease with expected answers to all questions, without elaboration. 
	Student is uncomfortable with information and is able to answer only rudimentary questions. 
	Student does not have grasp of information; student cannot answer questions about subject. 

	ORGANIZATION 
	Student presents information in logical, interesting sequence which audience can follow. 
	Student presents information in logical sequence which audience can follow. 
	Audience has difficulty following presentation because student jumps around. 
	Audience cannot understand presentation because there is no sequence of information. 

	MECHANICS 
	Presentation has no misspellings or grammatical errors. 
	Presentation has no more than two misspellings and/or grammatical errors. 
	Presentation has three misspellings and/or grammatical errors. 
	Student’s presentation has four or more spelling and/or grammatical errors. 


Standard 8-2: The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)





Indicator 8-2.3: Explain how earth's history has been influenced by catastrophes (including the impact of an asteroid or comet, climatic changes, and volcanic activity) that have affected the conditions on Earth and the diversity of its life-forms.





Other indicators addressed: 


8-1.4	Generate questions for further study on the basis of prior investigations.   


8-2.4: Recognize the relationship among the units-era, period, 


and epoch- into which the geologic time scale is divided.


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


been present on Earth over time by using the geologic time scale.


 





How has Earth’s history been influenced by impacts, volcanic activity, and climate change?


At the end of the Mesozoic Era, when reptiles, early birds and mammals thrived, many groups of animals disappeared suddenly.  


Scientists hypothesize that possibly a large asteroid or comet impacted with Earth.  This impact caused dust and smoke to rise into the atmosphere and cause climatic changes, as well as the dying of many forms of plant life and animals that depended on those plants for food.  


A major life form that disappeared at this time was the dinosaur.











B. How has Earth’s history been influenced by impacts, volcanic activity, and climate change?


Earliest life forms were influenced by the climates produced by the forming atmosphere and oceans of Earth.


Life on land developed and flourished in the tropical climates and warm shallow seas during the Paleozoic Era.  Throughout this era as different land environments formed and sea levels changed, new life forms developed.  Other life forms that could not adapt or find suitable conditions, especially many marine species, disappeared.








C. How has Earth’s history been influenced by impacts, volcanic activity, and climate change?





During the Mesozoic era, many climate changes occurred due to plate tectonics and the movement of landmasses.  Plants and animals that survived through this time had structures and systems that allowed for greater adaptations, such as seed coverings for plant seeds and protective body coverings or constant internal temperature for animals.








D. How has Earth’s history been influenced by impacts, volcanic activity, and climate change?





During the present Cenozoic era, climate conditions continue to change.  Major ice ages caused the climate to become much cooler as ice sheets and glaciers covered many areas of Earth.  Many mountain ranges formed causing climate differences due to elevation and due to location near those ranges.








E. How has Earth’s history been influenced by impacts, volcanic activity, and climate change?





During the Precambrian time volcanic activity was one of the most natural events, but lava flows, ash clouds in the atmosphere, and heat made conditions for life forms extremely difficult.  Those simple life forms often did not survive these conditions.








F. How has Earth’s history been influenced by impacts, volcanic activity, and climate change?





As continent collided and mountains built up due to plate tectonics, volcanoes also formed.  Volcanic activity continued to be common in the Paleozoic era.  During the rapid movement of plates in the Mesozoic era, collisions and subduction produced extensive volcanic activity around plate boundaries.  


Plate boundaries are still the location of much of Earth’s volcanic activity.








G. How has Earth’s history been influenced by impacts, volcanic activity, and climate change?





Very explosive volcanic activity can send ash and dust high into the atmosphere where it is carried great distances around the Earth.  The Sun can be blocked for long periods of time.  This violent type of activity can disrupt many of Earth’s processes and ultimately the life forms that depend on those processes.








Planning Stage:








What is your guiding question regarding the topic you have chosen?











What will be the focus of your research and reading?








What is your purpose?


What knowledge are you hoping to gain?


Why are you interested in researching this aspect of the topic?








How do you intend to begin your research? What books, magazine articles, or online resources do you want to use? If searching online, what key words will you use? How will you know your online sources are accurate?








How will the work be divided between you and your partner?








How will you monitor your progress?








At what points will you meet with the teacher to gain feedback?








Research Stage:


From each source, provide the following:


Summary of important points


Any quotes you will use, including the name of the source.


New vocabulary you learned








Preparing the presentation stage:


Using the Presentation rubric, plan your poster and the strategies you will use during the presentation.
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