How has the landscape of this town changed over time? 

Unit Description 

Jens Hilke 

Landscape Change Program 

This unit plan is designed to be applicable to any town in Vermont and utilized by a diversity of class disciplines. It is intended to serve as a model curriculum for the Landscape Change Program, working as an example of the spectrum of material that could be included in a unit dealing with landscape change. The Landscape Change Program is a National Science Foundation funded project to integrate geology and natural history into high school curricula through the use of historic images of VT landscapes paired with current photos from the same location. The LC project has created a searchable, online digital archive of these images for students to post their work on the world wide web. 

The unit plan itself is intentionally broad and diverse in its scope as a way of providing access points for a variety of different class disciplines to adopt and use the project. Science, History, English, or Architecture classes might be interested in using parts or all of this curriculum. For example, if a history class is doing a unit on colonial history and wishes to work with the LCP, they could begin with the lessons on Vermont's settlement history and environmental impacts of cultural history as a way of accessing the core project of finding historic and current photo pairs. A science class, for example, may wish to access the material through a unit on forest ecosystems, addressing how these ecosystems change over time. This class could access the core project of the photo pairs through the lessons on looking for clues of landscape change on the ground, as well as the geologic and cultural history lessons for understanding the causes of some of this landscape change. The unit can be adopted in its entirety or individual lessons used, depending on the focus of the class that is working with the LC project and finding these pairs of historic and current photos. 

The unit is inherently place-based. It is an attempt at exciting young people about changes in their home landscape over-time through using tangible evidence of this change. It encourages young people to explore their town landscapes, looking for the exact location of the historic photos, address the history of their towns, sleuthing clues of landscape change in town forests and studying changes seen in historic, current photo pairs. In my mind the unit connects technology with field work, the sciences with history, and students with their home towns. 
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Vermont Standards and Criteria
Designed by Jens Hilke

Landscape Change Project

7/03
Grades 9 - 12
	#
	Standards
	Criteria

	1.12
	PERSONAL ESSAYS: In personal essays students make connections between experiences and ideas.
	· Use historical information to understand change in the landscape
· Interpretation of a natural community landscape
· Use appropriate technology (GPS, Digital Camera, Scanner and Computer) to scan and submit online digital images
· Convey information clearly as an oral presentation

· Organize information into a written report and poster presentation

· Interaction with the community

· Observation versus inference

	1.8
	REPORT: In written reports, students organize and convey information and ideas accurately and effectively.
	· 

	1.15
	SPEAKING: Students use verbal and non-verbal skills to express themselves effectively.
	

	1.18
	TECHNOLOGICAL RESEARCH: Students use computers, telecommunications, and other tools of technology to research, to gather information and ideas and to represent information and ideas accurately and appropriately.
	

	1.19
	TECHNOLOGICAL INFORMATIONAL SOURCES: Students use organizational systems to obtain information from various sources (including libraries and the Internet.)
	

	1.20
	TECHNOLOGICAL COMMUNICATION OF DATA: Students use graphs, charts, and other visual presentations to communicate data accurately and appropriately. 
	

	2.13
	PRODUCT/SERVICE: Students design a product, project, or service to meet an identified need.  
	

	4.5
	CONTINUITY AND CHANGE: Students understand continuity and change.
	

	4.6
	UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
	

	5.15
	DESIGN AND PRODUCTION: Students design and create media products that successfully communicate. 
	

	6.1
	CRITICAL EVALUATION OF CAUSES AND EFFECTS IN HUMAN SOCIETIES: Students examine complex webs of causes in relation to events in order to generalize about the workings of human societies, and they apply their findings to problems. 
	

	6.6
	BEING A HISTORIAN: Students use historical methodology to make interpretations concerning history, change and continuity.
	

	7.15
	THEORIES, SYSTEMS, AND FORCES IN THE ENVIRONMENT: Students demonstrate understanding of the earth and its environment along with the forces that affect and shape it.
	

	Related Standards

(Embedded but not necessarily assessed)
	

	2.9
	PERSEVERING: Students persevere in the face of challenges and obstacles.
	

	3.14
	DEPENDABILITY AND PRODUCTIVITY: Students demonstrate dependability, productivity, and initiative.
	

	4.1
	SERVICE: Students take an active role in their community.
	

	7.1
	SCIENTIFIC METHOD: Students use scientific methods to describe, investigate, and explain phenomena and raise questions in order to: 

· Generate alternative explanations - hypotheses - based on observations and prior knowledge


· Deduce the expected results;  
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Learning Activities and Assessment
	Learning Activities
(What is going on in the classroom?)
	Calendar/ Timing

(Assumes each period is 50min)
	Products & 

Performances
(What will the students do to show what they’ve learned?)

	Assessment 

(What will be used to measure the student’s products/performances?)

	Lesson #1: Introduction to Landscape Change Unit: 

· Brainstorm about what is a landscape, landscape change and what factors are involved

· Slideshow LCP introduction 
· Personal Essay

· Discussion on what makes a good presentation

· Students design public speaking rubric

	2 class periods
	Personal Essay: How has my home town changed since I've been here, since my parents have been here, since my grandparents were here?
	Checklist for Essay

	Lesson #2 How can we use technology to infer landscape history?

· Practice using Digital Camera, GPS, Scanners, and WWW upload 


	1 class period 
ASSIGN FINAL PROJECT (Due on day 1 of Lesson 8)


	Technology Practice Worksheet


	Checklist for Technology Practice Worksheet

	Lesson #3 How has Vermont’s glacial history affected where cows live?  (Vermont's Geologic History)
· Geologic Time Exercise
· Small Group Reference Materials Jigsaw
· Small-group presentations

· Demonstration; deltaic evidence of Glacial Lake VT. 
· Glaciation Mapping Activity

	3 class periods


	Map of Glacial Lakes 


	Checklist for Map 

Quiz

	Learning Activities
(What is going on in the classroom?)
	Calendar/ Timing

(Assumes each period is 50min)
	Products & 

Performances
(What will the students do to show what they’ve learned?)

	Assessment 

(What will be used to measure the student’s products/performances?)

	Lesson #4 How has Vermont’s physical environment affected its cultural history? (VT’s Settlement History)
· Organize historic photos of VT settlement history into a timeline.

· Discussion and review of VT’s Settlement History

· Discussion linking physical environment and VT’s Settlement History

	1 class period
	Photo Timeline of VT Settlement History
	Checklist for Timeline

	Lesson #5 How has Vermont's cultural history affected its physical environment?

· Organize sample photos of environmental disturbance based on settlement timeline


	1 class period
	Impact Photo Timeline Activity
	Checklist for Impact Timeline 

	Lesson #6 How do we interpret historic images and aerial photos?

· Historic Aerial Photo Land-use Exercise
· Historic Photo Observation Exercise

· Essay
	2 class periods
	Essay explaining the changes seen between the two photos. Specifically address how the changes seen in the photos reflect what has happened in Vermont's settlement history or natural history.


	Task-specific Rubric for Essay

	Lesson #7 Field Walk: What evidence of landscape change can we find in our nearby forests?
· Scavenger hunt for evidence of landscape change 

	1 field trip
	Field Notes including 

Details

Sketches

Questions


	- Checklist  for Scavenger hunt 

- Checklist for Field Note
 

	Learning Activities
(What is going on in the classroom?)
	Calendar/ Timing

(Assumes each period is 50min)
	Products & 

Performances
(What will the students do to show what they’ve learned?)

	Assessment 

(What will be used to measure the student’s products/performances?)

	Lesson #8

CULMINATING ACTIVITY. How has this town's landscape changed over time?

· FINAL PRESENTATIONS
	1 - 2 class periods
	-Final essay explaining the changes seen between the two photos. Specifically address how the changes seen in the photos reflect what has happened in Vermont's settlement history and natural history.

 -Successful upload of current and historic images onto LCP website with location, keyword, and essay. 

-FINAL PRESENTATION
	-Task-specific Rubric for Essay

Checklist for upload

Task-specific Rubric  for Final Presentation


Lesson Plan #1

Jens Hilke

Landscape Change Program

7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: How has the landscape of this town changed over time? (What are we going to be doing?)
Standards: 

· 1.12 PERSONAL ESSAYS: In personal essays students make connections between experiences and ideas.
· 4.5 CONTINUITY AND CHANGE: Students understand continuity and change. 
· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 6.1 CRITICAL EVALUATION OF CAUSES AND EFFECTS IN HUMAN SOCIETIES: Students examine complex webs of causes in relation to events in order to generalize about the workings of human societies, and they apply their findings to problems. 
· 6.6 BEING A HISTORIAN: Students use historical methodology to make interpretations concerning history, change and continuity.
· 7.15 THEORIES, SYSTEMS, AND FORCES IN THE ENVIRONMENT: Students demonstrate understanding of the earth and its environment along with the forces that affect and shape it.
 Length of time: 2 periods 
Resources/Materials: Digital projector, laptop, LCP slideshow (powerpoint on WWW)
GOALS: 

Students will have a basic understanding of what landscape change is and some of the factors involved.

Students will understand the basic goals and course of events of the unit.

Students will understand what the components of a good presentation are, and have opportunity to practice those skills. 

Procedure:
Class One
Discussion


Pose the questions  “Where are we now? What defines this place for you?
Have students freewrite at their desks - What defines this place for you?

Ask for volunteers (or assign individuals) to read excerpts from their freewrites.  

What is Landscape Change Brainstorm. 


1) Pose the questions, “What is a landscape? What is landscape change? 


What is landscape change considering different time scales? ”

2) Have students write some adjectives on what is landscape change and 


what factors are involved in landscape change (Individually and at 


their desks).

3) Sample the class for results to this question.

4) List on the board (results of class sampling) the factors that might 
influence landscape change (e.g. bedrock geology, surficial 
geology, forest succession, disturbance, human activity, climate, 
soils)

Landscape Change Slideshow  (This is a canned presentation that the LCP director gives to introduce students to Landscape Change and the Landscape Change Project.


It shows overview of project and examples of paired historic and current 
photos.

Answer Questions

Share expectations for Unit (Review the scope of the project)

Discuss potential problems that students may encounter over the course of the 

unit.


Where are we going to get the historic photos?


What if we can't find the same spot when looking for the current photo?

Assign Personal essay: How has my home town changed since I've been here, since my parents have been here, since my grandparents were here? (If new to the area write about landscape change you and your family experienced in the last place you lived for a few years.)
Class Two
Introduce importance of effective public speaking.


Students will be doing lots of presenting during this unit. (Final Presentation and many small-group presentations.)


People are unable to affect any sort of change or make a big sell without 
effective communication. 


You’ve got to get people excited or they won’t “buy it”

Discussion on “What makes a good presentation?”

Begin with students individually writing 4 attributes of a good 
presentation


Sample student responses


Question and discuss 

(Examples of what makes a good presentation)



Well outlined flow of information


Interesting, new information


High energy, changes in voice inflection


Load, clear, and slow speaking voice


Looks at audience, scans crowd to maintain eye contact


Memorized script (not reading)


Visual Aids



Complement what speaker is saying



Clearly visible for audience size



Convey information without confusion



Aesthetically pleasing

Brainstorm – Designing a public speaking rubric


Students should design the criteria on which their presentations will be 
judged


Write this rubric on the board as students come up with it



(Teacher should record this rubric and use it to informally assess 
all the
small group presentations for the Unit and formally assess 
the final presentations)
Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX        = Essay

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXXXX for essay

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on Checklists


Lesson Plan #2

Jens Hilke

Landscape Change Program

7/03
Essential Question: How has the landscape of this town changed over time?

Focusing Question: How can we use technology to infer landscape history?

Standards:

· 1.18 TECHNOLOGICAL RESEARCH: Students use computers, telecommunications, and other tools of technology to research, to gather information and ideas and to represent information and ideas accurately and appropriately.
Goals:

Students will be able to use a GPS to find their current location.

Students will be able to use a digital camera & upload images from the camera.
Students will be able to use a scanner to capture images & save resulting images as jpgs.

Students will understand that their current photos need to be from the same vantage point as their historic photos. 

Length of time: 1 class period
Resources/Materials:

Sample "historic" images of the schoolyard. 1 photo per group of 2.

(These are a series of pictures of the school's grounds that the teacher has taken prior to the class and printed out in Black and white such that they look historical)

Global Positioning System. 1 per group of 2 (or as many as possible)
Scanner and Computer. 1 system per group of 2  (or as many as possible)
Digital Cameras 1 per group of 2  (or as many as possible)
Procedure:
Discussion: 


Pose the questions, “Why are we doing this? (i.e. Why are we trying to use technology to infer landscape history?) How might it help us? How might it slow us down? Why might using a GPS be helpful? Why does the recording of location data in the proper format matter? 
Divide class into groups of 2 students

Handout Technology Practice Worksheet (that leads students through the tech. practice) 

Handout sample "historic" images

Students go out to the schoolyard and take current photo from same view as the sample "historic" photo.

Students locate the position of the current photo on a GPS unit. 

Students record their location on the worksheet using the proper format (Lat/long) and the proper datum (1983)

Students go to the computer and upload their current photo and save it in a computer folder  

Students scan their sample "historic" images, adjust quality as necessary, and save it in the same computer folder as the current photo

Students compare their digital “historic” photos with their uploaded current photos to see that they got the same angle and extent as seen in “historic” photo. Report results on worksheet
ASSIGN FINAL PROJECT. Use the Final Project Assignment Sheet. 

Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

A worksheet is used that guides students through each step of the task. The worksheet is then checked for accuracy.

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX        = worksheet

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXXXX for worksheet

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on worksheet


FINAL PROJECT Assignment

Landscape Change Program
Your mission (should you choose to accept) is to answer one question,

 “How has the landscape of your town changed over time?

	You’ll need to do the following:
	DUE DATE

	1
	Find 2 historic photos, scanned and saved on your school computer.
	

	2
	Take 2 current photos from the same location as the historic photos. Uploaded and saved on your school computer.
	

	3
	Use a GPS to record the coordinates in latitude and longitude of where you took the current photos.
	

	4
	Submit all of this information onto the Landscape Change Website via the internet.
	

	5
	Prepare an oral presentation with visual aids about the changes you found between the two photos
	

	6
	Write an essay explaining the changes seen between the two photos. Specifically address how the changes seen in the photos reflect what has happened in Vermont's settlement history and natural history.
	


WHAT TO DO:

	Check when done
	Here’s a step by step account of what to do.

	
	1) Find 2 historic photos from the town in which you live or a nearby town. (The best places to look are historical societies, family members, town clerk offices, libraries) 


a) Photos must be at least 50 years old.

b) Photos should be of LANDSCAPES. Photos can have buildings in them but try to concentrate on the landscapes surrounding town.


c) Do not use books or magazines unless you have written consent from author or publisher.

d) Record who took the photo or where you got it from.

e) Borrow the photos so that you can scan them at school. If you can’t borrow them, ask to scan them on site and then save on disc or email the photos to your school computer. Photocopies will not work. Do not try to scan a 
photocopy of the original. You’ll need a digital version of the original photo.


	
	2) Scan the 2 historic photos and save them on your school computer. 


a) After scanning, return photos as soon as possible. Please be careful as historic photos are very valuable. 


b) Print a field copy of the two historic photos. (This is for your use in step 3 
below).


	
	3) Locate the exact location of both historic photos in your town. This means driving, walking, bike riding to the EXACT SPOT where the photo was taken. This may be difficult but it is very important. Bring with you field copies of the historic photos, a GPS and a Digital Camera.



	
	4) Use the digital camera to take a picture from this location (step 2). The picture should be from the same vantage point where the historical photo was taken. Example, if the historic photo was taken from the corner of a field, then your current photo should be taken from that same corner. It’s not enough to just show the middle of the field. This is called the current photo.



	
	5) Mark the location of the current photo (see step 4) with your GPS. Your data should look like this. 430 15’ 30”  north, 710 15’ 30” west. DATA MUST BE IN LATITUDE/LONGITUDE and MUST INCLUDE DEGREES MINUTES & SECONDS.


a) Note what datum your GPS is using (see latitude and longitude help sheet for more information.


b) Write down the latitude and longitude of this location on a piece of paper before you turn off the GPS.



	
	6)   Download the current photo into the computer. Save it in the same folder as the historic photo that you scanned.


	
	7) Write a Final Essay explaining the changes seen in one of your photo pairss. Specifically address how the changes seen in the photos reflect what has happened in Vermont's settlement history and natural history.  THIS IS IMPORTANT, See attached ESSAY Assignment

Essay is due on day 1 of lesson 8



	
	8) Prepare an Oral Presentation of no more than 3 minutes in length. The presentation should focus on the changes seen in the two photos and how those changes relate to what has happened in Vermont's settlement history and natural history.

 
a) Include a visual aide to accompany your oral presentation. This must include copies of all 4 photos (Historic and Current).

b) Presentation is due on day one of lesson 8. You’ll be giving a practice version to the class on that day. The final, graded presentation to the class will be on day 2 of lesson 8.

	
	9) Upload (submit) all of this information onto the Landscape Change Website.

www.uvm.edu/perkins/landscape/index.html


a) You’ll need to be on a computer with an internet connection.

b) All four photos need to be saved on that computer.

c) You’ll need all the associated information (Historic photo source, location in latitude and longitude, your essay on the changes seen, and your email address).

d) Once on the website, go to the button that says “Submit a photo to the collection”. Then follow the link


ESSAY ASSIGNMENT (Step 7 above)

Write an essay of at least 200 words describing the changes seen in one of your photo pairs. Specifically address how the changes seen in the photos reflect what has happened in Vermont's settlement history and natural history.


Includes detailed observation of the photo pair


Relates to the geologic history of Vermont (if possible)


Places the photo in a specific time period in Vermont’s settlement history


Proper grammar, spelling, and capitalization.


Is structured to introduce the photos, give more details and information, and then 


conclude while reviewing important themes

GOOD LUCK!

About Latitude and Longitude, Projections, and Datums

Latitude and Longitude: This is a coordinate system that tells us where on Earth's Surface the Photos are located. A GPS must be used to give the precise Latitude and Longitude (rather than just approximating from a map). They must include six digits for each number (Degrees/Minutes/Seconds. For example, 42 0 15' 35" North, 72 0 15' 35" West. It is super important that these are accurate! Please don't make up numbers. If your GPS data don't look like this, they're probably in the wrong format. Go to the troubleshooting section below for more information. If you don't have specific latitude and longitude data, you can check the box that says "check here if location data is unavailable


Latitude and Longitude is a grid system for telling where you are on the Earth. It is based on a three dimensional representation of the Earth surface, unlike some other systems that are based on a two dimensional model. The system is based on 360 degrees in a circle. 1 degree is 1/360 of the Earth surface which is still quite a large area. Each degree is then broken into 60 minutes and each minute is broken into 60 seconds. So, every location on Earth's surface is written as degrees minutes and seconds of Latitude and degrees minutes and seconds Longitude.

Latitude is the measure for how far north or south of the equator your location is. Latitude lines run east/ west, and are always parallel. By counting the number of latitude lines above the equator for your position, you'll know how far north you are. The latitude line that is half way between the equator and the north pole cuts across northern Vermont. So locations in Vermont fall between 420 and 450 north latitude.  


Longitude is the measure of how far east or west you are. The prime meridian is used as the reference place for lines of longitude. This is a line of longitude that runs from north to south through Greenwich England. From that line we start numbering lines of longitude to the west. Locations in Vermont fall between 700 and 730 west longitude. So Vermont is 700 west of Greenwich, England.


This basic grid system is projected onto different shapes to make maps. Every map has some error in it, because it is a two dimensional model of a three-dimensional Earth. Projections such as the Universal Transverse Mercator or the Robinson Projection all have their pluses and minuses. The Mercator projection for example was designed for sailing, so it is accurate with respect to the shape of countries and their coastlines, but is not accurate with respect to total area (ever notice how big Greenland can look?). There are many different projections that maps use depending on what the mapmaker wants to be most accurate and what the mapmaker allows to be less accurate. The bibliography includes some excellent resources on mapping.


In addition to projections, two-dimensional maps also have a datum. This is a version of when people applied a coordinate system to the Earth, meaning when someone sat down and said this place is such and such a latitude and longitude. In the U.S. we commonly use three different datums, the North American Datum 1927 (NAD27), the North American Datum 1983 (NAD83), and the World geodetic System 1984. There is a slight difference between these three datums.

   

Troubleshooting your location data

If you location data doesn't look like ours. 

If your location data is two very long numbers its probably in a UTM (Universal Transverse Mercator) coordinate system. If at all possible, reset your GPS to Lat/Long and retake the GPS location information for that photo (meaning go back out to where the pictures were taken). If you can't do that then you can convert the data using this site http://www.dmap.co.uk/ll2tm.htm. If you know that your data is in decimal degrees, then use this site to convert it to Lat/Long  http://www.directionsmag.com/latlong.asp. Converting is bit of trouble since you're not sure that the number the computer spits back is actually correct. Please don't make up location data.
If your location data looks like ours (meaning its in degrees minutes seconds) but isn't six digits for both latitude and longitude, then you didn't record all the information from the GPS and you need to retake the GPS location data (meaning go back out to where the pictures were taken).

 

If can't figure out the exact location for a photo or the photo pair then you can check the box "Check here if Location data is unavailable". Please try to avoid giving us photos without location information.

IF you need a GPS to record the exact location information please CONTACT US and we'll lend you one

 

If you don't know what DATUM your location data is in.

    You need to check the settings on your GPS. There is no way of knowing which Datum your location is in by simply looking at the Latitude and Longitude.

Lesson Plan #3
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Essential Question: How has the landscape of this town changed over time?

Focusing Question: How has Vermont’s glacial history affected where cows live? (Vermont's Geologic History)
Standards:

· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 6.6 BEING A HISTORIAN: Students use historical methodology to make interpretations concerning history, change and continuity.
· 7.15 THEORIES, SYSTEMS, AND FORCES IN THE ENVIRONMENT: Students demonstrate understanding of the earth and its environment along with the forces that affect and shape it.
Goals:

Students will understand that the geologic history of the Earth is much longer than human history and has undergone numerous changes. 
Students will have a basic understanding of the history of life on the planet in relation to various geologic events.

Students will understand that Vermont was covered by continental glaciation and that glacial lakes occupied much of the lowlands as the glacier retreated.
Length of time: 3 class periods

Resources/Materials: 
Cash-register tapes (i.e. a rolls of paper) 5 rolls

Plate Tectonic History handout (1 per Student)

Major events in Earth’s geologic history handout (1 per Student)

The nature of Vermont Charles Johnson geologic timeline (1 per Student)

Copies of a topographic map of Vermont (1 per Student)

Stratigraphic Column (shows geologic time) (1 per Student)

Procedure:

Class 1: Geologic Time Exercise

Introduce exercise: List the major events in the 4.6 billion years of Earth’s history that should be included in the timeline. See Major events in Earth’s geologic history handout and select which events students should use on timelines

Divide class into five groups. Each group needs to create a timeline of major events in Earth’s history. Students can choose the scale (e.g. if they want their timeline to be 1 meter, 2 meters or 5 meters etc.). Let them figure out the math for converting 4.6 billion years into 5m or whatever length. Major events should be at the appropriate distance.

THIS IS AN EXAMPLE NOT TO BE SHARED WITH STUDENTS
Example for a 10 meter long timeline, One million years is 2.17 mm

1,000,0000  years



---------------

*
------------------

= 2.17mm


4,600,000,000 years

10,000 milimeters 





(i.e. 10 meters)

Class 2: Small Group Reference-material jigsaw

Divide class into 4 groups 

Assign each group a different section of Earth’s geologic history to report on. 


Group 1 – History of Plate tectonics (Basic overview)


Group 2 – History of life on Earth (Basic Overview)


Group 3 – Glacial Lake Vermont and Champlain Sea


Group 4 – Effects of the glacier. What did glaciers do to the landscape? 

Provide reference materials to look up information. (Textbook, Major events in Earth’s geologic history Handout,  Klyza & Tromulak Story of Vermont)

Give groups most of the class period to organize and collect information on their topics 


(The focus here is on organizing and explaining the information they already have rather than extensive research. But some additional research is fine)

Have groups present to the class their findings on each of these topics
(Teacher should use the student-made presentation rubric to informally assess the group’s presentations.)
Students from other groups should take notes on other presentations. (Students will have a Quiz on class 3)
Class 3: Glaciation Mapping Activity

Quiz on material from small-group jigsaw activity
Demonstration: 

· Use a large see-through Tupperware container. Mark (with a permanent pen) the outside of one end with a horizontal line 2/3 of the way up the side. Mark the other end with a line 1/3 the way up the side.

· Fill the tub half full of water. 

· Explain that the lines represent where sand deposits are found in the Champlain Valley today. (These sand deposits are the “bathtub ring” of  deltas where rivers entered the basin, dropping their sediment load, when the valley was full of water during Glacial Lake Vermont times. The water was at an elevation of 625’)




Be sure to make it clear that this is some of the main 


evidence that geologists use for the existence of 



Glacial Lake Vermont

· Tilt the tub to get the water to match the two uneven lines

· Pose the question, “How could this possibly happen? How can we have deltas at two different elevations if water stays flat?

· Offer a prize for the first person to get the right answer

· Allow two minutes for each student to write their answer at their desks

· Sample student responses 

Explain Isostatic rebound.


The ice has weight that depressed the earth’s crust (the rigid lithosphere) 
into the molten Mantle (the soft asthensophere). When the weight was 
released, the crust rebounded but did so unevenly.
Provide each student a large format topographic map of Vermont

Have them color in the extent of Glacial Lake Vermont or Glacial Lake Hitchcock (depending on school’s location) 

Include prominent river deltas where an existing river hits the lake level.
Discussion: So you know that coarse materials, such as sands, settle out where fast water hits slow water. Where do fine materials such as clays and silts settle out? If you imagine the Lake Champlain Valley today, where would those fine sediments be in relation to the lake? What kind of growing conditions do those materials provide? Do plants like to grow there? Is it good land for farming?


 (Fine materials such as clays and silts settled on the floor of Glacial Lake VT. The lake, at an elevation of 625’ is much taller than today’s lake and so the lake floor was much bigger, including all of Burlington and south Burlington and most of Shelburne. These sediments still coat these areas today. The clays are rich in nutrients, although they drain poorly, and lead to the formation of very rich clayplain forests. These forest were cleared for agriculture. Today this agricultural land is among the most productive in the state. So you guys just mapped out the area of the  glacial lake, you’re telling me that this is good land for agriculture, so did you just make a map of some of the most important agri land in the state?
Allow 5 minutes for a freewrite, “How does glacial history affect where cows live?
Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX        = map

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXX    for map

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on checklist



Lesson Plan #4

Jens Hilke

Landscape Change Project

7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: How has Vermont’s physical environment affected its cultural history? (VT’s Settlement History)
Standards:

· 4.5 CONTINUITY AND CHANGE: Students understand continuity and change.
· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 6.6 BEING A HISTORIAN: Students use historical methodology to make interpretations concerning history, change and continuity.
Goals:

Students will understand that the size of the population of Vermont has changed greatly during its history and that how the land is used has also changed greatly. 
Length of time: 1 lesson

Resources/Materials:

Hands on the Land resource book

Changes in the Land chapters

The Story of Vermont Chapters

Historical Photos of VT settlement History (Barns, agriculture, Sheep, Dairy, Sugaring,Saw Mills, Grist Mills, abandonded hill farms) 4 sets of same photos

Jane Dorney’s 35 mph guide to Barns

Stonewalls and Cellarholes

Population curves of VT towns (arcview census data)

Blank timeline with dates but no events

Procedure: 
Part 1 (Vermont’s Settlement History in general)
Divide class into 4 groups

Give each group a set of historic photos and have them organize photos into a historical timeline.

Have Student groups tape the photos (in order) on the wall. Different groups are scattered around the classroom

Student groups present their timelines to the class, explaining their reasoning in the order they decided on.
Discussion and Review: 

As a class, evaluate the photo timelines on the wall. Which groups got 
which parts right? Wrong? Why?

Review the major sequences in VT settlement history using these 
timelines.


Distribute blank timelines.


Create a timeline of VT settlement history on the board as students fill in 
their blank copies. (This should be an extension of the previous 
discussion.)
If  incorrect, Have students reorder their photo timelines to correct order
Part 2 (linking the physical environment and VT’s settlement history)

Discussion Where and Why?


Pose questions, “Where is the best agricultural land in Vermont? Where is it the hardest to farm? Where are the biggest towns in Vermont? Where is it easiest to live? Where are the biggest parks (preserved land) in Vermont? Where did the glacier take the most dirt and rock from? Where did the glacier leave that material? Where were sands deposited in Glacial lake Vermont/ Lake Hitchcock? Where were fine materials deposited?

So lowlands in VT are covered in glacial till. Till is thickest at the base of slopes. This till is covered in clays and silts if the area was part of Glacial Lake Vermont/ Glacial Lake Hitchcock. These fine sediments make up some of the best agricultural lands in the state. Lots of early settlers stayed in the valley The uplands were scraped clean by the glacier, although scientists estimate that no more than a meter of rock was taken off the top of the Greens. Soil is slower to form on the tops of the Greens since there is less vegetation and it grows more slowly. So the rockiest soils are on the mountains. The mountain tops were not settled much because of these low quality soils for farming and a lack of water. But sheep were farmed well up the slopes of the Greens. Hill Farms were popular but were first to be abandoned in rush west.
Have students do a 5 minute freewrite, “In what way might the physical environment of my town have affected its cultural history?”

Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX        = group photo timelines

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXXXX for photo timeline

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on worksheet



Lesson Plan # 5

Jens Hilke

Landscape Change Project

7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: How has Vermont’s cultural history affected its physical environment?

Standards:

· 4.5 CONTINUITY AND CHANGE: Students understand continuity and change.
· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 6.6 BEING A HISTORIAN: Students use historical methodology to make interpretations concerning history, change and continuity.
Goals:

Students will understand that the different land uses in Vermont’s history have had different environmental impacts. 
Length of time: 1 class period

Resources/Materials:

Pictures of landscapes affected by cultural history (dams for mills, stonewalls, eroded pastures, logging jobs, old foundations, barbed wire, aerial shots of property lines “burned” into landscape, quarries for lime kilns, fire scars of Native American fire pits, sugarbush with understory cleared, streams choked with sediment, weather events-Little Ice Age) 4 sets of each

Procedure:

Divide class into the same 4 groups as used in lesson 4

Give each group a set of the landscape impact photos

With photo timeline from Lesson 4 still up around the room, have students associate the environmental impact with the appropriate photo (time period).

Have students tape the new photos under the appropriate photo from the lesson 4 timeline

Student groups present to the class their ideas on which environmental impacts where associated with points on the photo timeline.

Discussion: review environmental impacts associated with VT settlement history. Refer to student impact timelines.

Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX       = Environmental Impact Photo timeline 

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXXXX for impact photo timeline

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on checklist



Lesson Plan #6 

Jens Hilke

Landscape Change Program

7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: What can we learn from looking at historic photos?

Standards: 
· 1.8 REPORT: In written reports, students organize and convey information and ideas accurately and effectively.
· 1.20 TECHNOLOGICAL COMMUNICATION OF DATA: Students use graphs, charts, and other visual presentations to communicate data accurately and appropriately.
· 4.5 CONTINUITY AND CHANGE: Students understand continuity and change.
· 4.6  UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
Goals:

Students will be able to look at historic photos with greater attention to detail.
Students will be familiar with basic aerial photos and what information is contained therein.
Length of time: 2 class periods

Resources/Materials: 

1 current Aerial photo of your town (You can use Terraserver – see WWW Links) 
Large format (11*17) printouts of  Oakledge Park, Burlington, VT aerial photos from four different points in the town's history. 

You can download and print the example set of Oakledge Park aerial photos from the LCP website or you can search for the photos from your hometown. (Print these as big as you can. If you don’t have a printer that can do 11” * 17”, I’d recommend using several letter-sized versions. 

-1 set of four photos (11*17) or 1 set of four photos (8.5*11) per group of 3 students
 Historic and current photo pairs of the town. 1 set for each group of 3 students

Procedure: 

CLASS 1
Show a current aerial photo of town.


Get students to point out the school and other places they know.
Discussion:


Pose questions, What is an Aerial photo? In what time of year would it be best to take an aerial Photo? Are they taken from space or from a plane? What happens when you take a picture of a 3d landscape? So is there error attached to a 2d representation of a 3d landscape? How can we tell if something is higher or lower? (shadow) How can we figure out a scale on an aerial photo? Is there more error in more mountainous terrain? 

Taken from an airplane at any of several standard heights. Focal length is calibrated such that photos are of a standard scale

Usually taken in spring before leaf-out or late fall to tell difference between conifers and deciduous. 

Inherent error because top of a mountain is same as valley in 2D photo

Used for forestry, hydrology, development, land-use planning, historic records, etc.

Show the 4 large format aerial photo posters.


Write date of flyover under each poster 

Divide the class into four groups. Give each group one of the large format aerial photos and cover the front with mylar or plastic sheet.

Have students trace and color six land-use types (Deciduous Forest, Evergreen Forest Field, Developed land, Wetlands, fields) on the plastic sheets over the images. So when they see areas of dark green, coniferous forest, they’d color that area dark green as one of the five cover types. Developed areas should be colored red, deciduous forest should be light green, wetlands blue, and fields should be yellow or tan. The resulting mylar or plastic sheet includes only the six colors that students used.

Discuss the changes in land cover over time. Has the distribution of cover types changed appreciably over time? So, for example,  if you look at the amount of red (developed land) on the four photos, has development increased or decreased over time?

CLASS 2

Divide class into groups of 3. 

Distribute a paired set of historic and current photos of the town to each group.   

Have each group write a list of EVERYTHING that they see in each photo (Each group member will need a copy of the lists to do their homework.)
Have each group present to the class the changes they noticed in the photo pairs. Encourage groups (in presenting to the class) to make connections with what has happened in Vermont's settlement history or natural history.


Presentations should include any questions the group formulated about the photo pairs

Assessment: (Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)
(For Class 2) Assign an essay explaining the changes seen between the two photos. Specifically address how the changes seen in the photos reflect what has happened in Vermont's settlement history or natural history. (Due Next Class)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX        = essay

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	

	Generalized Rubric
	

	Task-specific Rubric
	XXXXXXXXX for essay


	How will teacher communicate back to students how they're doing?



	Comments on rubric



Lesson Plan # 7

What evidence of landscape change can we find in our nearby forests?
Jens Hilke

Landscape Change Program

7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: What evidence of landscape change can we find in our nearby forests?
Standards:

· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 7.1 SCIENTIFIC METHOD: Students use scientific methods to describe, investigate, and explain phenomena and raise questions in order to: 

· Generate alternative explanations - hypotheses - based on observations and prior knowledge

· Deduce the expected results; 

(NOT ASSESSED)

· 7.15 THEORIES, SYSTEMS, AND FORCES IN THE ENVIRONMENT: Students demonstrate understanding of the earth and its environment along with the forces that affect and shape it.
Goals:

Students will understand that signs of landscape natural and cultural history can be found on the ground today when walking through VT’s forests.
Length of time: 1 field trip

Resources/Materials:

Clipboards and notebooks

Field guide handout
Stonewalls & Cellarholes

Procedure:
Break class into groups of 3.

Distribute scavenger hunt worksheets. (Each group needs to find examples of 
each category) students can use up to 2 examples that are given by trip 
leaders) 

Specifics depend on the location of the trip.

Categories for Scavenger hunt include

a) Evidence that people once lived here (Students need 4 examples)

b) Evidence of glacial activity (3 examples)

c) Evidence that forest is still used or changed by people (3 examples)

d) Evidence that forest has changed in last 150 years (3 examples)

e) Evidence that forest is still changing (3 examples)


Examples of possible evidence 


Settlement History

· Cellar holes and foundations

· Plant clues (Lilacs and Butternut, black cherry and wild apple)

· Stonewalls and wolf trees

· Young forests and age discontinuity



Geology and natural history 

· Young forests and age discontinuity

· Light gaps

· Windthrows and mound & cradle topography

· Evidence of recent geologic events (landslides, earthquakes)

· Plant clues (high-light species in low light or vice versa)

· Changes in natural communities (Hardwoods under softwood overstory or vice versa) 

· Changes in hydrology (abandoned meanders/oxbows, stream braiding, flooding regimes)

Students should take field notes. These should include specific details, sketches and questions that arose for them that didn’t get answered.

Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX      = field notes 

	
	Performance
	


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	XXXXXXXXX for field notes

	Generalized Rubric
	

	Task-specific Rubric
	


	How will teacher communicate back to students how they're doing?



	Comments on checklist


Lesson Plan # 8
CULMINATING ACTIVITY

Jens Hilke

Landscape Change Program

7/03

Essential Question: How has the landscape of this town changed over time?

Focusing Question: How has the landscape of this town changed over time?

Standards:

· 1.15 SPEAKING: Students use verbal and non-verbal skills to express themselves effectively.
· 1.18 TECHNOLOGICAL RESEARCH: Students use computers, telecommunications, and other tools of technology to research, to gather information and ideas and to represent information and ideas accurately and appropriately.
· 1.19 TECHNOLOGICAL INFORMATIONAL SOURCES: Students use organizational systems to obtain information from various sources (including libraries and the Internet.)
· 1.20 TECHNOLOGICAL COMMUNICATION OF DATA: Students use graphs, charts, and other visual presentations to communicate data accurately and appropriately.
· 4.5 CONTINUITY AND CHANGE: Students understand continuity and change. 
· 4.6 UNDERSTANDING PLACE: Students demonstrate understandings of the relationship between their local environment and community heritage and how each shapes their lives.
· 6.1 CRITICAL EVALUATION OF CAUSES AND EFFECTS IN HUMAN SOCIETIES: Students examine complex webs of causes in relation to events in order to generalize about the workings of human societies, and they apply their findings to problems. 
· 7.15 THEORIES, SYSTEMS, AND FORCES IN THE ENVIRONMENT: Students demonstrate understanding of the earth and its environment along with the forces that affect and shape it.
Goals:

Students will understand what it is to have worked on an independent project (final LCP assignment)

Students will understand how to connect high-tech computer work with field work and will understand that both have a place in the sciences
Length of time: 2-3 class periods

Resources/Materials:

For Final Project (assigned on lesson 3) Students need:
A)  Computers with 
1. free disk space,
2. internet connection, 
3. digital Camera upload ability 
for uploading images to Landscape Change Website

B)  GPS

C)  Digital Camera

D)  Printed copies of historic images to take in the field
Procedure:

Class 1
Each Student gives their Final Presentation to the entire class

Assessment: 

(Boxes are set up with questions on how the lesson is to be assessed. The questions include a list of standardized options. The option that is selected for this lesson is denoted by checkmarks and the name of the activity in the right hand column)

	What are students going to do to show the teacher what they learned?
	Method employed

	Selected Response
	

	Constructed Response
	Short Answer
	

	
	Product
	XXXXXXX      = Final Project (uploading of image pairs, essay, etc)

	
	Performance
	XXXXXXX      = Final presentation


	What tool/ scoring guide /reference point will teacher use to measure their progress?


	Method employed

	Answer Key
	

	Checklist
	

	Generalized Rubric
	

	Task-specific Rubric
	XXXXXXXXX for Final Project

XXXXXXXXX for Final presentation


	How will teacher communicate back to students how they're doing?



	Verbal feedback based on rubric from students in small groups (Class 1).

Comments from teacher on rubric (Class 2).
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