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The Mission:

In this activity students will utilize the goals and objectives of the Modeling Team Format to research and develop a scaled geologic model of Ohio focusing on the Paleozoic Era. There will be six to nine groups of 3 to 5 students. They will research; design models, create posters and develop or use media presentations that will provide a comprehensive picture of the Geologic Systems of Ohio
Their role is to present their research and illustrate their art to their fellow classmates.  They will begin their presentations with a pre-assessment quiz on the area of research.  As part of their conclusion, they will reintroduce the assessment to ascertain what their audience’s have learned from their presentation. 

At the close of the assessment document, the participants will then participate in constructing a scaled model of the Geologic Map of Ohio.
Grade Level:

Ninth

Resources Type:

Classroom

Subject:

· Earth Science

· Physics
· Chemistry

· Geology

· Geoscience
Earth System Science (ESS):
· The Lithosphere
Geologic Periods in the Paleozoic Era

· Cambrian

· Ordovician

· Silurian

· Devonian

· Pennsylvanian

· Mississippian

· Permian

National Science Standards Grades 9-12:
· Identify questions and concepts that guide scientific investigations
· Design and conduct scientific investigations

· Recognize and analyze explanations and models

· Communicate and defend a scientific argument
Columbus City Schools Course Content:
Earth Materials
· Minerals
· Igneous Rocks
· Sedimentary Rocks

· Metamorphic Rocks
Time:
Three to four days

Materials or Resources Needed
· Geologic Map and Cross Section of Ohio

· Guest Speakers

· Computer with internet access

· Writing

· Coloring Materials

· Multimedia Access

· Poster Board

· Geological Resources 
· Journals

· ESS/Science Websites
Objectives: 

Students will be able to….

· Describe and provide detail on how the geologic periods were created.

· Describe and illustrate the history of each period and its impact on the composition of rock structures in Ohio,
· Identify specific characteristics of each period; the minerals, rocks, or energy resources that were created in Ohio.
· Identify where these resources are located in the state of Ohio.
· Provide the Economic impact, if applicable, to the state of Ohio. 
Pre – Assessment Questions
The Paleozoic Era
1. Define the Geologic Time Scale and why it is so significant to the science of geology?
2. What was the climate of the Paleozoic Era?
3. What was the Paleozoic Era known for?
4. What lands forms were in the Paleozoic Era?
General Questions for each team?

1. Describe your assigned Era?
2. What are the subdivisions of your assigned Era?

3. What is your assigned Era’s paleogeography?
4. What was life like in your assigned Era?

5. How did your Era come to a close?
Background: Paleozoic Era
The Paleozoic era is an interval of about 291 million years defined on the geologic timescale as spanning roughly from 542 to 251 million years ago (mya), and as being the earliest of three eras of the Phanerozoic eon. The Paleozoic era is followed by the Mesozoic and Cenozoic eras. (http://www.newworldencyclopedia.org/entry/Paleozoic)
The Paleozoic era comprises from oldest to youngest the following six geologic periods: Cambrian, Ordovician, Silurian, Devonian,Carboniferous, and Permian. (http://www.newworldencyclopedia.org/entry/Paleozoic)
During the nearly 300 million years of the Paleozoic era, the fossil evidence records dramatic shifts in the forms of life on Earth. Although primitive vertebrates are known near the start of the Paleozoic, animal forms were dominated by invertebrates until the mid-Paleozoic, when fish populations exploded in the Devonian period (416-359 mya). During the late Paleozoic, great forests of primitive plants thrived on land; these would form the great coal beds of Europe and eastern North America. By the end of the era, the fossil evidence reveals the first large, sophisticated reptiles and the first modern plants (conifers).
(http://www.newworldencyclopedia.org/entry/Paleozoic)
Resources:
· International Commission on Stratigraphy (ICS). 2004. Homepage. Retrieved October 30, 2008.

· Natural History Museum. British Paleozoic Fossils. London: The Natural History Museum, 1975.
· Amthor, J. E., et al. 2003. “Extinction of Cloudinia and Namacalathus at the Precambrian-Cambrian boundary in Oman.” Geology 31: 431-434.
· Gould, Stephen J. 2002. The Structure of Evolutionary Theory. Cambridge, MA: The Belknap Press of Harvard University Press.

Resources:

· Gregory, W. K. “On the evolution of the skulls of vertebrates with special reference to heritable changes in proportional diameters (anisomerism).” Proceedings of the National Academy of Sciences 21(1):1-8, 1935.
· Heeren, F. Challenging fossil of a little fish The Boston Globe. May 30, 2000. Retrieved September 22, 2007.
· Emiliani, C. Planet Earth: Cosmology, Geology and the Evolution of Life and Environment. Cambridge, UK: Cambridge University Press, 1992. ISBN 0-521-40949-7.
· McGhee, G.R. The Late Devonian Mass Extinction: the Frasnian/Famennian Crisis. New York: Columbia University Press, 1996.
· Ogg, Jim. Overview of Global Boundary Stratotype Sections and Points (GSSP's). 2004. http://www.stratigraphy.org/gssp.htm Retrieved September 22, 2007.
· Dudley, R. 1998. Atmospheric oxygen, giant Paleozoic insects and the evolution of aerial locomotor performance. Journal of Experimental Biology 201: 1043-50.
· Hoffmann, J. H. “When life nearly came to an end.” National Geographic 198(3): 100-​113, 2000.

· Kump, L. R., A. Pavlov, and M. A. Arthur. “Massive release of hydrogen sulfide to the surface ocean and atmosphere during intervals of oceanic anoxia.” Geology 33 (2005): 397-400.
Team Roles:
· Time Keeper – keeps the team on task.
· Facilitator – Project Presenter; coordinates the research activities of the team.
· Assignment Leader – coordinates individual responsibilities of the team project.
· Encourager – creates a positive working environment for the team project.
· Reporter – communicates with teacher and other team reporters.
· Recorder - records and keeps track of team activities and needs.
Team Format:
1. Teams will receive an Era to research for their class presentation.
2. Teams will conduct research on their selections using the computer and suggested internet sites or sites they identify.  
3. Presentation: Students will present their research to the class using the white board; posters, models and additional media to illustrate their selection. 
4. Q&A: Teams will be asked to put together five questions they will ask their audience about their presentation.  This activity will occur at the close of their presentation.
5. Summary – 
· What did you take away from this activity?
· What additional information would you like to have?

· What impressed you most about this presentation?
Post – Assessment Questions

The Paleozoic Era
1. Define the Geologic Time Scale and why it is so significant to the Science of

 Geology?

2. What was the climate of the Paleozoic Era?

3. What was the Paleozoic Era known for?

4. What lands forms were in the Paleozoic Era?
General Questions for each team?

1. Provide at least two key points about each Era?

2. What are the subdivisions of each Era?

3. Describe at least two key points about the Era’s paleogeography?

4. Provide at least two key points about life in each Era?

5. How did each Era come to a close?

Constructing the Scale Model of a Map of Ohio

· Construction paper.

· Scissors

· Overhead projectors

· Stapler

· Hole puncher

· Markers

· Tape

Teacher will take the class through a step by step process in constructing the geologic map.

Rubric
Review the Rubric with the teams.  Clarify any and all questions they may have on the activity.
As a Team meets the challenge of the:

· Mission of the Activity

· Objectives

· Team Format

· Presentation

· Q&A Session

· Conquer the Rubric

	GUIDE
	4
	3
	2
	1

	Asking Questions and Defining Problems
	Team members independently identify and address 3-5 questions to use doing research. Utilize the creative talents, skills to formatted questions.
	Team members independently identify and address 3 questions or creative ideas to use doing research.
	Team members identify and address with very little assistance from instructor.  1 questions to use doing research.
	Team members identify and address goals with assistance from instructor.  

	Developing and using Models
	Team members designed and developed a model or models to illustrate the functionality of their topic or researched idea.
	Team members examine and research independently 1-3 examples of models that illustrate their idea..
	Team members examine and research with some instructor assistance, 1-2 examples of topic resources.
	Team members examine and research with considerable instructor assistance Some difficulty in identifying topic resources.

	Planning  & Carrying out Investigations
	A plan has been developed and all members can communicate the goals of the activity with clarity and purpose.
	Roles are carrying out planning strategies (brainstorming techniques) and are solving issues or concerns,
	Roles are still a challenge but planning and organizing have been assigned to the appropriate members.
	Members have difficulty in identifying their role or responsibilities in the project.

	Analyzing and Interpreting Data
	Members display 2-3 or more comprehensive examples to support their plan.
	Members display 2 examples of data to support their plan.
	Members display 1 example of data to support their plan.
	Members display few examples of data to support the activity.


	GUIDE
	4
	3
	2
	1

	Constructing Explanation and Designing Solutions
	Members identify 3-5 well thought out challenges that needs to be addressed.
	Members identify at least 2 well thought out challenge that needs to be addressed.
	Members identify at least 1 well thought out challenge that needs to be addressed.
	Members have difficulty in identifying 

challenges and how to solve them without assistance.

	Engaging in argument from Evidence
	All members exhibit awareness towards presenting their facts, data, and structure to support their points of interest.
	2 members exhibit the lack of knowledge and skill to support an argument. Other members exhibit confidence and attitude to present points of interest..
	3 members exhibit the lack of knowledge and skill to support, frame, and present a cogent argument of their research or results.
	Members exhibit the lack of knowledge and skill to support, frame, and present a cogent argument of their research or results. 

	Graphs, Statistics, Multimedia
	Media comprehensively supported presentation. Examples addressed the topic.  “A picture says a thousand words”.
	Two to three media were used correctly during presentation.
	One out of two plus media were used correctly during presentation.
	No media or graphics were presented or used appropriately to support documentation or presentation.

	Resources and Materials
	Students utilized resources and materials to factually enhance presentation and documents.
	Students identified resources and materials that substantiated facts and data.
	Students had challenges in utilizing identified resources and materials.
	Students had challenges in identifying and utilizing resources and materials effectively.


