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Earth Change

Developing Learners’ Perspectives

	Lead Staff Member 
	Time Allotment 

	Hope Klagges
	2 hours


Overview

	Learners use aerial photographs from two different years to observe changes in their community.  After qualitatively identifying changes, learners develop a classification system to quantify the land use changes.   With the data collected, learners identify possible environmental impacts from the changes in their communities and may develop research projects to analyze the impacts of change.


Instructional Cluster

	· Sense of Purpose
	(  Eliciting Ideas
	(   Engaging Learners 

	Learners identify important issues being discussed in communities and ask questions about those issues.
	
	Learners will develop a classification system for determining percentages of land use changes in a region and calculate those percentages.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	(   Assessing Progress 



	Learners will develop and use a universal (to this activity) classification system so that data can be compared more easily.
	Learners will analyze the accuracy of the data they collected by comparing with other groups and the qualitative versus quantitative data.
	


	Objectives

· To compare aerial photographs from different years and identify land use changes
· To quantify percentages of a particular land use in a region for a specific year
· To assess the possible impacts of land use changes on the environment
	Materials

	
	· Aerial photographs of images from two different years

· Access to Terraserver

· Overhead with graphing lines

· Overhead markers

· Access to census data

· Air photos of community from different years




	Background 



	      In environmental science education, learners are exposed to Earth phenomena that occur across a wide range of spatial and temporal scales.  The Earth is a dynamic planet and it is important for students to observe, analyze, and understand how it changes over different scales (NASA 1998, p. 6).  However, understanding these changes is difficult for young learners because of the limitations created by perspective, which is only broadened through experience.  The challenge, then, is to develop methods for broadening learners’ perspectives of the Earth as a system, in ways that are practical and link meaningfully to students’ interests and existing knowledge.

                    Perspective, or point of view, drives individuals’ interpretations of the experiences they encounter.  Moreover, every experience helps broaden individuals’ perspectives and helps develop their abilities for interpretation.  This cycle empowers individuals by allowing them to continually build upon their knowledge of the world through their experiences (Elkind 1975). 

                   Remote sensing, broadly defined as the process of observing and analyzing the Earth from a distance, typically includes aerial photography and imagery from satellites and enables scientists to study regional phenomenon, such as weather patterns, urban sprawl, deforestation and habitat depletion, fires, and meandering rivers from space (Nellis 1994; NASA 1998).  


Such technological advancements in science can be utilized in the classroom to develop learners’ perspectives of the earth (Kirman 1997).  In particular, because some geographic information is only apparent when the world is viewed from a distance, remotely sensed imagery enables us to realistically visualize spatial patterns over large areas (Nellis 1994; Quattrochi and Goodchild 1997).    

	Procedure

1. Pre-activity Discussion Question:  What do you do in your classroom to enhance learners’ perspectives of the earth? (See attached sheet)

2. Introduction: 

· What are some of the greatest concerns facing societies today?

· Urban sprawl, land use, and environmental impacts of development will be focused on in this activity

· What are questions about these issues that we would like to find answers to for our community?

· Why are these important to our community or us?

3. How would you go about identifying changes?  What process do you think a city planner, civil engineer, or environmental engineer would follow?

4. Using aerial photographs to gain a new perspective on urban sprawl, land use change, and the environmental impacts of development

· What kind of changes might you expect to find around Celery Bog? 

· Look at air photos of Celery Bog from 1939-1998

5. Qualitative Analysis: Learners will compare aerial photographs of West Lafayette from two different years and identify regions of interest (urban sprawl). 

6. In small groups, learners will discuss their observations and then share with the whole group.

· What areas of change did you identify?

· What are the possible environmental impacts of these changes?

· Which of your original questions were you able to address with this analysis?

· What questions do you still want answered?  Do you have new questions?

· How can you get more information from the photographs?

7. Quantitative Analysis: 

· Generate Questions

1. Given two aerial photographs from two different years and a transparent graph paper

2. How could you quantify the land uses in each photograph and compare changes those land uses?

3. What will you need to pre-determine in order to conduct the analysis effectively?

a) Classification system

b) Color code

c) Method for determining area of minimum significance (If it is brought up by the learners, then we will discuss now.  Otherwise, it will be a good discussion at the final analysis.)

· Establish Guidelines (Learners will identify guidelines as a group)

1. Determine a classification system including: residential, commercial, industrial, agricultural, open, institutions; water

2. Establish a uniform color code

3. Identify a minimum area (that which will be considered insignificant) This can be discussed as a whole group or individual groups can develop their own methods for 

· Divide the Task

1. Divide students into groups of four.  Each group is given an air photo from 1978 and 1992.  The air photos are divided into four pieces, one for each group member.  Having the each group analyze the same mosaic will provide a measure of accuracy and a comparison of the different strategies adopted by groups to conduct the analysis.

· Classify Land Uses

1. To conduct the quantitative analysis, learners will overlay the photos with transparent graph paper, will draw boxes around specific regions using the previously defined classification system.  (For example, a subdivision would be outlined and labeled residential)

· Code

1. Learners will then color according to the agreed color code and all segments will be put together in the mosaic.

· Quantify Land Uses

1. To determine the percentages of land use, learners will count the number of grid cells encompassed by a category as compared with the number of grid cells covered by the entire region.

· Compare and Discuss (See attached worksheet)

1. Finally, the groups will compare their results and discuss what information the data provides.

2. Include predictions about future growth and environmental impacts

· Assessment

1. What information has the analysis provided you?  What has it told you about the environmental impacts of land use changes and development?

2. How did the air photo interpretation and analysis effect your perspective of the changes in the local area?

8. Presentation, Dan Getman:  Application of remote sensing technology to real-world problems and discussion on how technology can enhance our perspectives of the earth.  Why is this type of activity important in the classroom?

9. Post Discussion, Leon Walls:  Jot down ideas for how you might adapt your strategies for developing learners perspectives of the changing earth.  (See attached)

	Extensions

Mini-lesson: The entire group will walk through a sample activity using Terraserver and census data to complete the following tasks:

· Identify a region of growth (residential).

· By zooming in on Terraserver, count the number of homes that are found in that region.

· Using census data, determine the number of individuals per household and, therefore, the number of individuals that moved to the area. (www.census.gov/; item number H17A provides persons/household)

Further analyze the photos to determine demographics of the area.  (If a school was built, then probably younger population with lots of children.)


	National Research Council Science Education Standards




Professional Development

	Professional Development Standard A  Professional development for teachers requires learning essential science content through the perspectives and methods of inquiry.

· Involve teachers in actively investigating scientific phenomenon

· Introduce teachers to scientific literature, media, and technological resources that expand their science knowledge and ability to access further knowledge

· Address significant, relevant science issues

Professional Development Standard B  Professional development for teachers of science requires integrating knowledge of science, learning, pedagogy, and students; it also requires applying that knowledge to science teaching. 

· Use inquiry, reflection, interpretation of research, modeling, and guided practice to build understanding and skill in science teaching




Teaching  

	Teaching Standard B  Teachers of science guide and facilitate learning.

· Focus and support inquiries while interacting with students

· Orchestrate discourse among students about scientific ideas

· Encourage and model the skills of scientific inquiry

Teaching Standard C  Teachers of science engage in ongoing assessment of their teaching and student learning.

· Guide students in self-assessment

Teaching Standard D  Teachers of science design and manage learning environments that provide students with time, space, resources needed for learning science.

· Make available science tools, materials, media, and technological resources accessible to students.

· Identify and use resources outside of school


Inquiry 

	Content Standard A  Science as Inquiry

· Abilities necessary to do scientific inquiry


Content 

	Content Standard D  Earth and Space Science 

Earth’s history

Content Standard E  Science and Technology

Understandings about science and technology

Content Standard F   Science in Personal and Social Perspectives

Populations, resources, and environments

Science and technology in society




Assessment 
	Assessment Standard A  Assessments must be consistent with the decisions they are designed to inform.

· Assessments are deliberately designed

Assessment Standard C  The technical quality of the data collected is well matched to the decisions and actions taken on the basis of their interpretation.

· Assessment tasks are authentic
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Pre-Discussion Question

The purpose of this question is to determine what tools you currently use in your classroom to develop your students perspectives of the changing earth.  You need only jot down your strategies, but I would like to compare them with the ideas generated at the end of the presentation and activity so try to make them understandable for an outsider.

Question: Developing learners’ perspectives of the changing earth is a challenge for earth or environmental science educators because learners are exposed to Earth phenomena that occur across a wide range of spatial and temporal scales.  In addition, for younger learners even current environmental changes are difficult for them to recognize or remember because they occur so quickly.  However, the Earth is a dynamic planet and it is important for students to observe, analyze, and understand how it changes over different scales (NASA 1998, p. 6).  In your current curriculum, what experiences do you provide your students to broaden their perspectives of the Earth?

Thoughts:

After the presentation and activity, individually jot down any new ideas or extensions of your current teaching strategies in response to the initial question.  We will discuss these ideas as a group, and again, I would like to compare your before and after answers so try to be clear and concise with your descriptions.

After-thoughts:

Guiding Questions for the Presentations of the 

Temporal Air Photo Analysis

1) Present answers to the initial questions determined by the group

2) What is the percentage of each identified land use for each year?

3) What is the percentage change for each land use over the time period when the two photographs were taken?

4) Which land use category had the predominant growth?  Losses?

5) What predictions did your group develop for the environmental impacts of these changes and the future growth?

6) How did your quantitative analysis compare with your qualitative analysis?

7) What problems arose during your classification and what strategies did your group develop to overcome them?

8) Did the analyses confirm or negate your opinions on the land use changes around Celery Bog?

9) How did the activity impact your perspective of the local environment?
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