
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  Eighth 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

	8-2.4 Recognize 
the relationship 
among the 
units-era, period,
 and epoch- into 
which the 
geologic time 
scale is divided.

	SC Science Standards Support Guide

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

Powerpoint Presentations on Geologic Time

http://science.pppst.com/geologicaltime.html
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.

“How Was the Geological Time Scale Developed?”

http://www.wisegeek.com/how-was-the-geological-time-scale-developed.htm
This is a short, concise description of the origin of the geological time scale.
“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.

The Classroom of the Future-Geologic Time

http://www.cotf.edu/ete/modules/msese/earthsysflr/geotime.html
A NASA sponsored educational outreach site from the Center for Educational Technologies.
“The Relative Time Scale” from the USGS publication Fossils, Rocks, and Time. http://pubs.usgs.gov/gip/fossils/rocks-layers.html
Geologic Time

http://www.cotf.edu/ete/modules/msese/earthsysflr/funny.html
	See Module 8-2.4
Teaching the Lesson 8-2.4A
Earth’s Biological History –  “My Time”

Teaching the Lesson 8-2.4 B Earth’s Biological History – “Creating a scale model of Earth’s history”


	From the SC Science Support Document:
The objective of this indicator is to recognize the relationship among the units of the geologic time; therefore, the primary focus of assessment should be to locate this knowledge within the presented material on the relationships among the units (era, epoch, and period) and how they are subdivided.  




Eighth Grade
Science

Module 

8-2.4
Earth’s Biological History
Lessons - A - B

From the South Carolina Support Documents:

Indicator 8-2.4: Recognize the relationship among the units-era, period, and epoch- into which the geologic time scale is divided.

Taxonomy level of indicator:

Remember Factual and Conceptual Knowledge (1.1-A, B)
Previous/future Knowledge: 

The geologic time scale is new material for this grade.  Further study will take place in high school Earth Science.
It is essential for students to know that the geologic time scale divides Earth’s long history into units of time: 

· eras are divided into periods
· periods can be further divided into epochs
Major information found on the geologic time scale includes:

· Precambrian is the name given to the earliest span of time in Earth history.  

· Geologists divide the time between Precambrian and the present into three long units called eras (Paleozoic, Mesozoic, Cenozoic).  

· The names of the eras are important, as is the order from oldest era to most recent.

· Eras are subdivided into units called periods.  

· Cambrian being the first period is important.  

· With a more complete fossil record available, the periods of the Cenozoic era are subdivided further into epochs.  

· Present day Earth is in the Cenozoic era and the Quaternary period in the Holocene epoch. 

· Geologic time has not ended.
It is not essential for students to know the dates involved with each era or period.  Students do not need to memorize the names or order of the periods of Earth history.

Assessment Guidelines:

The objective of this indicator is to recognize the relationship among the units of the geologic time; therefore, the primary focus of assessment should be to locate this knowledge within the presented material on the relationships among the units (era, epoch, and period) and how they are subdivided.  

Teaching Indicator 8-2.4: Lesson A Earth’s Biological History – “My Time”
Instructional Considerations:

NOTE: This lesson should be taught prior to 8-2.5 and 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. 

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
This lesson gets students accustomed to reading a Geologic Time Scale and understanding the organization of the information contained in it by creating a Personal Time Scale using events from their own lives. Students list major life events, and then arrange them by relative time. Based on an organizational scheme that makes the most sense to them, they divide their lives into eons. Each eon is divided into eras and each era into periods. Students can then view events in their own life with events in the history of Earth. In addition, they learn the difference between relative time (whether one event came before another) and absolute time (how many years ago something happened).
Misconceptions: 

Being aware that models and simulations can often lead to students’ misconceptions will assist in addressing those misconceptions when they arise. It may be difficult for some students to visualize the length of time during Earth’s early formation for multi-cellular life to appear. Students should also know that Geologic time has not ended. New fossil evidence is being found to add to our knowledge base.
Safety Note: 

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

1 to 2 days (1 day equals 55 minutes)
Materials Needed: 
· Copy of the Major Life Events handout for each student

· Copy of the Personal Time Scale handout for each student
· USGS Geologic Time Scale (attached)

· USGS Fossils, Rocks, and Time, “The Relative Time Scale” (attached)
· “Scientific Guided Response” reading format sheet (attached)
Focus Question:

How did scientists construct and organize the geologic time line?

Engage:

1. In student notebooks, have students write 3 historical events they know about. Have them also write 3 personal events, such as first time going to school, first time playing a sport, etc. Let students share with an elbow partner.

2. Ask students “How do you think about historical events? How do you categorize historical events? How about events in your own life? Do you categorize things by what school you attended? Do you categorize things by where you lived? Do you categorize things relative to major family events like the birth of a sibling?”

3. Share with students that if they were to write a history of the Earth's past, allowing just one page per year, their book would be 4,600,000,000 pages long. Their book would be 145 miles long and would take an average reader, reading about 1 page every 2 minutes more than 17,503 years to finish it. And that's with no time out for anything else — no times to eat, sleep, ride a bike, or go to school.
(Note: This information is included in Student Pages at this website http://www.ucmp.berkeley.edu/education/explorations/tours/geotime/index.html). This site is an interactive site that allows students to explore the concept of Geologic Time. This site may be used as an Engagement with a Smart/Promethean Board or Computer with Internet access and projector.)
4. Tell students that they will be organizing events like geologists do, becoming familiar with the format of the time scale used to organize information about Earth history.
Explore:

(NOTE: It is suggested that the teacher also create a personal timeline to use as a model.)

1. Pass out the handouts and explain the general directions described on the first page:
a. Create a list of 20 major events in your lifetime (Have students think about events such as learning to ride a bike, learning to read by themselves, losing a tooth, birth of a brother or sister, etc. Careful thoughtfulness is needed if a student lists a traumatic event such as the loss of a family member.)
b. Place a number beside each event according to which happened longest ago (1) and which happened most recently (20)

c. On the page titled “Personal Time Scale” rewrite the list in reverse chronological order, with the most recent at the top and the longest ago at the bottom

d. To the new list, add information about exactly how many years ago the event occurred
Explain: 

2.  Ask students what similarities and differences there are between relative time and absolute time. Post these two terms on the board. On a page in their notebooks, have students make a two column chart with the headings relative time  on one column and absolute time on the other. Have them write their explanation of the words in the columns under each heading. Let students share their definitions. Now, explain the difference between relative time, ordering events by which happened first, and absolute time, the number of years ago each event happened. The students’ personal list is what geologists refer to as a relative or sequential timeline.
3. Have students think of another event which has occurred in their life, for example, the first time that they tasted pizza. Explain that they probably cannot remember the exact year when that occurred, but they can probably place it between two events which you can remember. Therefore, you would know its relative time. How could you give it a numerical (absolute) time? Have students dialogue in pairs.
4. Before continuing, students should add to or edit their personal definitions of relative time and absolute time in their notebooks, perhaps giving personal examples.
5. Hand out a copy of “The Geologic Time Scale” (attached).  Referring to “The Geologic Time Scale,” ask students in what ways is the time scale divided? Explain that the Eons, Eras, and Periods are based on major biologic and geologic events that occurred in Earth’s history, this is more of a relative time scale. Adding the dates when these events happened represents a more absolute time scale. A relative timeline can be observed from rock layers just by reading it from bottom to top. Is it possible to observe the actual, absolute number of years ago a rock layer formed just by looking at it? (No) You can determine absolute time for events from your own life because you can remember each event, but it takes much work for geologists to determine the absolute age of rock layers and fossils. (Explain to students they will be exploring rock layers and fossils in a later lesson. See Lesson 8-2.6)  
6. Compare their “Personal Time Scale.” How might they divide the events in their lives in a similar way that the Geologic Time Scale is divided?  Students may suggest a logical way to divide their life events into categories such as “before I started school” and “after I started school” or perhaps if they moved from one location to another. These will form the largest divisions of your personal time scale and will be called eons.
7. Students should draw a horizontal line across the eon, era and period columns, dividing their table according to the criteria they chose. They should name the categories with a 1 word label that ends in the suffix –ian or –ic. For instance, “Preschoolian” and “Schoolian” or “Newyorkian” and “Californian”. In the eon column, they should write down the names they chose.
8. Now students should divide each of the eons into 2 or 3 eras based on different criteria. For instance, the “Schoolian Eon” can be divided into the “Elementarian Era” and the “Middleschoolian Era.” Students should divide their tables by drawing a line across the era and period columns according to the criteria they chose and should write in the name of the eras.
Finally, students should divide each era into 2 or 3 periods, if possible.
9. Students should keep all handouts for use in the following lesson.

Extend:
1. In pairs, have students read “The Relative Time Scale” from the USGS publication Fossils, Rocks, and Time. (see attached copy) http://pubs.usgs.gov/gip/fossils/rocks-layers.html
The attached sheet may be glued or taped into student notebooks. Students will work together using the “Scientific Guided Reading Response” format to read the article. (example given on copy of article)
2. Share historical aspects of early scientists’ and geologists’ attempts to determine the age of the Earth. One story is included below:

Many of the early Hindu and Greek Philosophers believed that Earth was eternal. Following the rise of Christianity, most philosophers based the age of the Earth on biblical records.

“Following the Renaissance and the birth of modern science, thoughts about the age of the Earth moved away from Biblical evidence. Instead it became popular to rely on the new science of Physics for answers. 

In 1760, a French naturalist called Comte de Buffon, aka Georges Louis Leclerq (1707-1788), hypothesized that the Earth had originated as a fiery ball after a comet had collided with the Sun. He experimented by heating iron balls of different sizes and then measured how long they took to cool down. 

Using this information, he scaled up to the much larger size of the Earth and predicted that would have taken about 75,000 years for the planet to cool down from a molten state.

By the mid-nineteenth century, physicists were proposing ingenious new ways to date the age of the Earth.  In 1858, a German scientist, Hermann von Helmholtz (1821-1894) started to think about the origin of the Sun. He thought that the Sun had formed by the contraction of a nebula of gas and dust. He calculated that if would have taken about 20 million years for the Sun to shrink to its current diameter and brightness. Therefore the Earth could be no older than 20 million years. 

In 1862, William Thomson (1824-1907), aka Lord Kelvin, tried a different approach based on Physics. Kelvin knew that the temperature of the Earth increased by 1 degree of Fahrenheit for every 50 feet you went into the ground. He also assumed that the temperature of the early Earth had been around 7000 degrees of Fahrenheit when molten. Applying his knowledge of how fast heat is conducted through rocks he calculated that it would have taken around 20 million years for the Earth to cool to its present state.

One group of scientists who had a hunch that Lord Kelvin’s age of the Earth was far too young was the geologists. The geologist Charles Lyell (1797-1875) thought that the key to understanding the age of the Earth might lie in the way that mountains slowly erode down. 

Lyell thought that the rate at which the erosion and deposition of sediment occurs had stayed more or less constant through geological time. If he was correct and ‘the present was the key to the past’ then it must have taken many hundreds of millions of years to form the vast repository of sediment seen in the geological record, much longer than the ages allowed by Lord Kelvin and the Physicists.”
Thus began the study of geology and fossils to determine the age of the Earth

Adapted from: Trofimovs, Dr. Jeff and Dr Howard Falcon-Lang. “Geological Time: Presentation notes.” University of Bristol, UK. Your Planet Earth. 2007.  http://www.earth4567.com/index.html
Major Life Events


· Arrange these events in order by placing a 1 in front of the event that occurred first, a number 2 for the event that occurred second, etc.
· In the last column on the next page (Major Events), write these events in order from most recent to the longest time ago. “Today” should be on the top of the list and “I was born” should be on the bottom.
· In the fourth column, write how many years ago each event happened. Write your entries using decimals. For example, 2 years 6 months ago = 2.5 years ago.

Personal Time Scale

	EON
	ERA
	PERIOD
	YRS AGO
	MAJOR EVENTS
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	I was Born


Make a table in your notebook similar to the one below. Use this table to make notes while you are reading the article with your partner.

	What I already knew about this topic…
	What I’ve learned so far during class…
	What I’ve learned from my reading is…
	What I now know…

	
	
	
	


	Questions I still have…




Adapted from: Allen, Janet. On the Same Page. Stenhouse Publishers. 2002.

Geologic Time Spiral
http://pubs.usgs.gov/gip/2008/58/
(Downloadable as a PDF file)
[image: image1.png]ZUSGS

The Geologic Time Spiral—A Path to the Past





Geologic Time Scale
USGS Publication, Fossils, Rocks, and Time
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Teaching Indicator 8-2.4: Lesson B - Earth’s Biological History: “Creating a scale model of Earth’s history”
Instructional Considerations:

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

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
This lesson presents Earth’s History in a linear scale model. Additional instruction on the use of scale to create models may be needed.
Misconceptions: 

Being aware that models and simulations can often lead to students’ misconceptions will assist in addressing those misconceptions when they arise. It may be difficult for some students to visualize the length of time during Earth’s early formation for multi-cellular life to appear. Students should also know that Geologic time has not ended. New fossil evidence is being found to add to our knowledge base. Being aware that models and simulations can often lead to students’ misconceptions will assist in addressing those misconceptions when they arise.
Safety Note: 

Students should follow all classroom and school safety procedures.

Lesson time:

1 Day (1 day equals 55 minutes)

Materials Needed: 

· Copy of the Major Life Events handout for each student

· Copy of the Personal Time Scale handout for each student
· USGS Geologic Time Scale (see Lesson 8-2.4 A)

· USGS Fossils, Rocks, and Time, “The Relative Time Scale” (see Lesson 8-2.4 A)

· “Scientific Guided Response” reading format sheet (see Lesson 2.4 A)

· “Creating a Model of Earth’s History” student instruction sheet (attached)

· Adding machine tape (5 meters per student pairs) 

(For a larger visual model, use 5 meters of copy paper taped end to end landscape direction)

· Meter sticks

· Markers, colored pencils or crayons

· Tape
Focus Question:

How can we create a model representing Earth’s history?

Engage:

1. Ask students to share something they learned or were surprised about from the reading in Lesson A: “The Relative Time Scale.”

2. Ask students to share any questions they still may have regarding Earth’s history. Chart any questions. Explain that these questions may be used for further research.

3. Ask students how might they create a model visualizing the length of times represented in the Geologic Time Scale?

4. Tell students that we already know that if they were to write a history of the Earth's past, allowing just one page per year, their book would be 4,600,000,000 pages long. Their book would be 145 miles long and would take an average reader, reading about 1 page every 2 minutes more than 17,503 years to finish it. Also, if we made a time scale where every year represented 1 millimeter (show a meter stick, pointing out 1 millimeter) the entire list would be 4,600 kilometers, or 2,868 miles in length. 

5. Tell students that today they will be creating a scale model to visually show 4.6 billion years of Earth’s history. (NOTE: Additional instruction on the use of scale to create models may be needed.)
Explore:

1. Pass out materials to student pairs. 

2. Explain the instructions on the student sheet “Creating a Model Geologic Time Scale.”  (NOTE: Modeling the procedure may be necessary.)
3. Following the creation of student time scales, remind students to roll their time scale, secure with a piece of tape, and write their names on the outer portion. This time scale will be used in following lessons.
Explain:
1. Allow time for students to share their thinking of the scale model and how it represents Earth’s history.
2. Have students return to their notebooks and add any new learning or questions they may have in the “Scientific Guided Response” table from Lesson 8-2.4 A. 
3. Ask students how this model might be used to represent the biologic history of Earth.  What relationships are they seeing between their Personal Time Scale and the time scale they have created? What relationships are they seeing between the units of time in the Geologic Time Scale?  (NOTE: Address questions that may arise as to how these eras, eons, and periods were named.  See http://www.cotf.edu/ete/modules/msese/earthsysflr/funny.html for further information. Tell students that in the following lessons they will be exploring more on what rock layers and fossils may tell us of Earth’s history. NOTE: These time scales will be used in the next lesson.) 
Extend: 

1. Students may also add Periods to the time scale, using the same scale and process.

2. Have students write a paragraph in their notebooks regarding surprises they have learned and any questions they still may have.
3. An additional geologic time model can be made with “The Clock of Eras” activity. 

http://www.fossils-facts-and-finds.com/earth_science_lesson_plans_on_geologic_time.html
Creating a Model of Earth’s History
(Student Instruction Sheet)

1. Using a meter stick, draw a line across the middle of the paper from left to right.

2. In the top left corner, make a scale. Label the scale: 1 cm = 10 million years

3. Starting on the left side of the paper, measure 5 cm, to the right on the line, and make a vertical mark. Label this mark with the word “Today.”

4. From this mark, measure 1 meter to the right on this line and make a vertical mark. Label this mark 1 billion years. Measure and mark each meter after that up to 4 meters or 4 billion years from today.

5. Measure 60 cm from the last mark to make the total length of the time line 4.6 meters. Mark and label this distance 4.6 billion years.

6. Label the year and name of each era on your geologic time scale. Using the scale 1 cm = 10 million years, measure the distance to each era from Today by using the following information.
Eras
a. Cenozoic Era = 65 million years ago = ____________cm from Today
b. Mesozoic Era = 245 million years ago = ___________cm from Today
c. Paleozoic Era = 545 million years ago = ___________cm from Today
d. Precambrian Era = 4.6 billion years ago = ________ cm from Today
7. Color each mark a different color. You may want to color in the spaces between each mark with the corresponding color.
8. You may want to continue marking the Periods within each Era using the same scale and process. Refer to the USGS Geologic Time Scale Handout to determine the MYA of each Period.

9. Roll your time scale, secure with a piece of tape, and write your name on the outer portion. This time scale will be used in following lessons.
Answers:

Eras
a. Cenozoic Era = 65 million years ago = ______6.5_____cm from Today
b. Mesozoic Era = 245 million years ago = _____24.5____cm from Today
c. Paleozoic Era = 545 million years ago = _____54.5____m from Today
d. Precambrian Era = 4.6 billion years ago = ___460____ cm from Today
Standard 8-2: The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)





Indicator 8-2.4: Recognize the relationship among the 


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


scale is divided.








Write 20 events from your life on the lines below. Two examples are given.





___	I was born__________________________________________________





___	I learned to talk _____________________________________________
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Long before geologists had the means to recognize and express time in numbers of years before the present, they developed the geologic time scale. This time scale was developed gradually, mostly in Europe, over the eighteenth and nineteenth centuries. Earth's history is subdivided into eons, which are subdivided into eras, which are subdivided into periods, which are subdivided into epochs. The names of these subdivisions, like Paleozoic or Cenozoic, may look daunting, but to the geologist there are clues in some of the words. For example, zoic refers to animal life, and paleo means ancient, meso means middle, and ceno means recent. So the relative order of the three youngest eras, first Paleoozoic, then Mesozoic, then Cenoozoic, is straightforward. 


Fossils are the recognizable remains, such as bones, shells, or leaves, or other evidence, such as tracks, burrows, or impressions, of past life on Earth. Scientists who study fossils are called paleontologists. Remember that paleo means ancient; so a paleontologist studies ancient forms of life. Fossils are fundamental to the geologic time scale. The names of most of the eons and eras end in zoic, because these time intervals are often recognized on the basis of animal life. Rocks formed during the Proterozoic Eon may have fossils of relative simple organisms, such as bacteria, algae, and wormlike animals. Rocks formed during the Phanerozoic Eon may have fossils of complex animals and plants such as dinosaurs, mammals, and trees. 


From: Fossils, Rocks, and Time, “The Relative Time Scale”, USGS, 1997.
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