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	Unit Author

	First and Last Name 
	Kathryn “Annie” Arnone

	School District
	Columbia Public Schools

	School Name
	Benton Elementary

	School City, State
	Columbia, MO

	Unit Overview

	Unit Title

	Tree Rings and GPS?

	Unit Summary

	Students will learn to read the rings of a tree to determine the environmental influences the tree has sustained over a period of time. Students will use Skeleton Plots to determine dates and ages of trees. Students will use GPS to chart locations and will form a topographical map of their group and class data. 

	Subject Area

	Science, Math, Social Studies and Technology 

	Grade Level  

	5th Grade

	Approximate Time Needed 

	Full school year project

	Unit Foundation

	Habits of Learning Taxonomy

	-Student led learning through team work
-Students using technology to learn, gather, interpret and display data.
-Grappling’s Scale – Literacy – students will be learning how to use a GPS system 
-DOK – Level 2 – students will collect and display information by creating a topographical map

	Targeted Content Standards and Benchmarks 

	Science: Strand 7: Scientific Inquiry (All)
             Strand 5E: A and B
             Stand 8A: Impact of Science, Technology and Human Activity (All)
Math: Data and Probobility Strand 1A and C, 2A, 3A and 4A
Social Studies: Elements of Geographical Study and Analysis Strand 5 A,B,C and J

	Student Objectives/Learning Outcomes

	Students work as a team to find other trees who have had a similar environmental disturbance based on the reading of the tree’s rings and chart their data. Students will be able to use a GPS to locate a coordinate as well as create their own coordinates for their peers to discover. Studets will organize data in presentable methods and use various tools to take measurements. 

	Essential Question

	
	Essential Question 
	
How does reading the rings of a tree help to determine the environmental influences the tree has sustained over a period of time? Can GPS help to chart locations of these trees in our community? What type of map would best display our group and class data?

	
	
	

	
	
	

	Assessment Plan

	Assessment Timeline (Optional)  If this map helps you plan your lesson, feel free to use it.  At least look at its parts to consider the types of assessment for your unit.  If you use this map, then you do not need to complete the assessment summary below.

			
	
	

	Before project work begins
	Students work on projects and complete tasks
	After project work is completed

	
	
	

	
	
	
	
	
	

	· Students should be able to read and recognize past environmental effects on trees determined by the tree’s rings in a given location.
	· Students should be able to read and give accurate locations on a handheld GPS Device. 
	· Students work as a team to input coordinates into their GPS device to map a location where a tree has suffered a negative environmental effect based on their reading of it’s rings. 
	· Students work as a team to find other trees who have had a similar environmental disturbance based on the reading of the tree’s rings and chart their data. Students record all findings for further use. 
	· Students work as a team to create a topographocal map (with Geospatial student) to show the areas in their community where environmental effects have been recorded in the rings of it’s trees. Ages of trees are also recorded.
	· Students will present maps to class. Then all maps will be compiled to make a community wide topographical map of how environmental changes effect our trees. This will be given to the *GeoSpatial Engineering Lab for further student use. 







	Assessment Summary

	*The GeoSpatial Engineering Lab at the Columbia Career Center by Rockbridge High School will be using these Topographical maps made by the kids to do further studies of the Columbia Community. Students will have the opportunity to go and see their maps being used after the project is completed. 


	Geospatial Technologies 

	Technologies description

	How can we use GPS to locate the areas in our community that have had the most devestating environmental effects on our trees throughout a given time period? What changes do we notice occurred in the trees and the environment due to these occurrences? Are there other areas in our city/state/country that have a similar reading? How can we use topographical maps, Google Earth and GPS to help us organize our data? 

	Why is it important to know what the trees in our area have been through during their lifetime?

	Unit Details

	Prerequisite Skills

	Students will need to have learned how to read the rings of a tree to determine environmental effects as well as basic GPS navigation skills. Basic map skills also required. 


	Instructional Procedures

	The instructional procedures will be broken down using the 5E model for Science Inquiry teaching with assessments being performed throughout. This project will be done throughout the year and some phases repeated as needed. The 5E’s are broken down as Engage, Explore, Explain, Extend and Evaluate. The procedures are as follows:
Engage: To engage students the following question will be posed; “How can we find out how old a tree is?” Assessment here is done by writing ideas on chart paper, including any misconceptions given by students. “Why would we need to know the age of a tree?” Chart these answers as well.
Explore: Students will Explore various tree samples to determine the best way to find out their age. Students will work in partners and record all hypotheses in their science notebook. Assessment will be done by checking recordings in notebook and determining if group has figured out to use the tree rings. Students should also be recording any markings they find on their tree sample. The class then pulls together to share findings and share what they think each marking is and what caused it. Students will then place dechometers around trees in the school yard and record the amount of growth each tree grows throughout the year. GPS coordinates will be taken for each tree and recorded in Science notebook. Students will also take tree core samples to read the ages and environmental disturbances the trees have experienced. All info will be recorded in notebook.
Explain: Students will then explain how to read the age and history of tree rings in their area (Benton). They will think-pair-share the importance of finding this information and creating a graph of their choice to show their data from each tree sample. Students will continue to read measurements from dechometers and record in notebook. 
Extend: Students will use GPS to map coordinates from trees in areas all around Columbia (field trip money provided by G12 Grant). They record their findings in their science notebook. Other students will test the coordinates by trying to locate the same tree to verify the coordinates are correct. They will then take tree core samples and read the rings to determine its age and the environmental factors the tree has experienced. All information will be recorded and mapped. 
Evaluate: Students will take all recorded finding and observations with them to the Columbia Career Center where they will be taught by students in the Geospatial Engineering department to plug their info into a GSI program in order to create a topographical map. Students will create maps that give info regarding the ages of trees in a certain area, the environmental disturbances the trees have experienced as well as any other pertinent info they discover. Assessment will be done through the completion of their maps for GeoSpatial students to use for further study as well as accuracy of GPS coordinates.

	Accommodations for Differentiated Instruction

	
	Resource Student
	Groups will be made with higher-ability students for more difficult tasks for students who are in need as well as extra help given during research. Teacher and adult help during coordinate hunt and graph making. Learning Specialists and other school specialists available for help as needed. 

	
	Nonnative English Speaker
	ELL students may focus more on visual elements during research and map creation. Students will collaborate with ELL instructor if extra time/support is needed.All written assignments may be illustrated or given orally with aid from peers or adults as needed.

	
	Gifted Student
	Students may add information to Google Earth, help other groups, or create another way to present their data using different maps and technology.

	Materials and Resources Required For Unit
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	Printed Materials
	Street maps or areial maps of locations being sampled.

	Supplies
	Trees to sample, GPS, Computers, Science notebook, Tree Core Sample tool (provided by GK-12 Grant), multiple Dechometers (a tool that measures how much a tree grows over time) and chart paper.

	Technology -Hardware
	Computer lab, handheld GPS devices (enough to have at least one per group)

	Technology -Software
	GSI capabilities (We will use this software at the Career Center in the Geospatial lab with help from the High school students).

	Internet Resources
	Google Earth and web browser (including other sites students find throughout their research).

	Other Resources
	Volunteers to help with small group work (school specialists or college students).
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