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	Activity Summary
	This learning module focuses on ArcGIS Explorer, a free software tool that works on Microsoft operating systems. The software facilitates exploration and visualization of a broad range of geoscience datasets. ArcGIS Explorer incorporates a rich content of information for physical geography, geology, plate tectonics, earthquakes, volcanoes, bathymetry, and other subjects.

	Minimum Skills
	Students should be computer literate, able to access the Internet, and have a basic knowledge of earth science.

	Estimated Time
	This module consists of two lessons, each of which is one to two hours in length, depending upon the level of detail of the study, and an optional extended lesson. Lessons must be used in order as information and skills from the first lesson are required for the second.

	Lesson Objective
	Using ArcGIS Explorer software students create 3D visualizations and global maps of earth features and characteristics, extract data from databases to conduct studies, construct graphic profiles of land surfaces

	Key Words
	Key words include: earthquake, Hayward, fault, California, ArcGIS Explorer, map, scale, online, terrain, profile, 3D, bathymetry, basemap, liquefaction, airquake, infrastructure, shakemap, Indonesia, epicenter

	State Standards
	Science Content Standards for California Public Schools 
Kindergarten Through Grade Twelve

Grade 6

Focus on Earth Sciences
Plate Tectonics and Earth’s Structure 
1. Plate tectonics accounts for important features of Earth’s surface and major geologic events.

As a basis for understanding this concept: 

a. Students know evidence of plate tectonics is derived from the fit of the continents; the location of earthquakes, volcanoes, and midocean ridges; and the distribution of fossils, rock types, and ancient climatic zones. 

d. Students know that earthquakes are sudden motions along breaks in the crust called faults and that volcanoes and fissures are locations where magma reaches the surface. 

e. Students know major geologic events, such as earthquakes, volcanic eruptions, and mountain building, result from plate motions. 
f. Students know how to explain major features of California geology (including mountains, faults, volcanoes) in terms of plate tectonics. 

g. Students know how to determine the epicenter of an earthquake and know that the effects of an earthquake on any region vary, depending on the size of the earthquake, the distance of the region from the epicenter, the local geology, and the type of construction in the region.
Shaping Earth’s Surface 
2. Topography is reshaped by the weathering of rock and soil and by the transportation and deposition of sediment. As a basis for understanding this concept: 

d. Students know earthquakes, volcanic eruptions, landslides, and floods change human and wildlife habitats. 

Investigation and Experimentation 

7. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigations. Students will: 

b. Select and use appropriate tools and technology (including calculators, computers, balances, spring scales, microscopes, and binoculars) to perform tests, collect data, and display data. 

f. Read a topographic map and a geologic map for evidence provided on the maps and construct and interpret a simple scale map. 

Grade 7

Earth and Life History (Earth Sciences) 

4. Evidence from rocks allows us to understand the evolution of life on Earth. As a basis for understanding this concept: 

b. Students know the history of life on Earth has been disrupted by major catastrophic events, such as major volcanic eruptions or the impacts of asteroids.
Investigation and Experimentation 
7. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (including calculators, computers, balances, spring scales, microscopes, and binoculars) to perform tests, collect data, and display data. 

b. Use a variety of print and electronic resources (including the World Wide Web) to collect information and evidence as part of a research project. 

d. Construct scale models, maps, and appropriately labeled diagrams to communicate scientific knowledge (e.g., motion of Earth’s plates). 
Grades 9-12

Earth Sciences
Dynamic Earth Processes 
3. Plate tectonics operating over geologic time has changed the patterns of land, sea, and mountains on Earth’s surface. As the basis for understanding this concept: 

a. Students know features of the ocean floor (magnetic patterns, age, and sea-floor topography) provide evidence of plate tectonics. 

b. Students know the principal structures that form at the three different kinds of plate boundaries. 

c. Students know how to explain the properties of rocks based on the physical and chemical conditions in which they formed, including plate tectonic processes. 

d. Students know why and how earthquakes occur and the scales used to measure their intensity and magnitude. 

e. Students know there are two kinds of volcanoes: one kind with violent eruptions producing steep slopes and the other kind with voluminous lava flows producing gentle slopes. 

f. Students know the explanation for the location and properties of volcanoes that are due to hot spots and the explanation for those that are due to subduction.

California Geology 
9. The geology of California underlies the state’s wealth of natural resources as well as its natural hazards. As a basis for understanding this concept: 

a. Students know the resources of major economic importance in California and their relation to California’s geology. 

b. Students know the principal natural hazards in different California regions and the geologic basis of those hazards. 

c. Students know the importance of water to society, the origins of California’s fresh water, and the relationship between supply and need. 

d. Students know how to analyze published geologic hazard maps of California and know how to use the map’s information to identify evidence of geologic events of the past and predict geologic changes in the future.

Investigation and Experimentation
1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will: 

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 

h. Read and interpret topographic and geologic maps. 

i. Analyze the locations, sequences, or time intervals that are characteristic of natural phenomena (e.g., relative ages of rocks, locations of planets over time, and succession of species in an ecosystem). 

California Career Technical Education Model Curriculum Standards 

Grades Seven Through Twelve

Arts, Media, and Entertainment Industry Sector 

4.0 Technology 
Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments: 

4.1 Understand past, present, and future technological advances as they relate to a chosen pathway. 

4.2 Understand the use of technological resources to gain access to, manipulate, and produce information, products, and services.
Information Technology Industry Sector 

4.0 Technology 
Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments: 

4.2 Understand the use of technological resources to gain access to, manipulate, and produce information, products, and services. 

Manufacturing and Product Development Industry Sector 

2.5 Multimedia
Understand the importance of technical and computer-aided design, drawing, and graphic technologies essential to the language of the industry; read, interpret, and create drawings, sketches, and schematics by using manufacturing and product development industry conventions and standards; interpret and understand detailed information provided from technical documents, both print and electronic, and experienced people; and use computers, calculators, multimedia equipment, and other devices in a variety of applications.

4.0 Technology 
Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments: 

4.1 Understand past, present, and future technological advances as they relate to a chosen pathway. 

4.2 Understand the use of technological resources to gain access to, manipulate, and produce information, products, and services.
Public Services Industry Sector 

4.0 Technology 
Students know how to use contemporary and emerging technological resources in diverse and changing personal, community, and workplace environments: 

4.2 Understand the use of technological resources to gain access to, manipulate, and produce information, products, and services. 

4.5 Use technologies to analyze and interpret information.

	National Standards
	National Educational Technology Standards (NETS•S)

and Performance Indicators for Students

1. Creativity and Innovation

Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. 

Students:

a. apply existing knowledge to generate new ideas, products, or processes.

c. use models and simulations to explore complex systems and issues.

d. identify trends and forecast possibilities.

2. Communication and Collaboration

Students use digital media and environments to communicate and work collaboratively, including at a distance, to support individual learning and contribute to the learning of others. 

Students:

b. communicate information and ideas effectively to multiple audiences using a variety of media and formats.

3. Research and Information Fluency

Students apply digital tools to gather, evaluate, and use information. 

Students:

b. locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media.

d. process data and report results.

6. Technology Operations and Concepts

Students demonstrate a sound understanding of technology concepts, systems, and operations. 

Students:

a. understand and use technology systems.

b. select and use applications effectively and productively.
National Geography Standards Essential Element I. 
THE WORLD IN SPATIAL TERMS
Standard 1. How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information from a spatial perspective.

Standard 3. How to analyze the spatial organization of people, places, and environments on Earth's surface.



	Platforms/Software/Technical Requirements
	The online, freely downloaded application ArcGIS Explorer is used for all lessons in this module. To successfully complete the lessons, students need only a computer with reasonably fast Internet connectivity (dial-up access will not support the streaming datasets). The current version of ArcGIS Explorer runs only on Windows operating systems, not Mac operating systems.

	Lesson Content
	Lesson 1:  An Introduction to ArcGIS Explorer, Online Exploration Tool

Students will:
1.  Access and download the software

2.  Become familiar with the ArcGIS Explorer menu options and toolbar 

3.  Navigate the user interface, including zoom in, zoom out, pan and return to full world view
4.  Add content to ArcGIS Explorer

5.  Conduct exploration activities

Lesson 2:  Working with Earthquake and Tectonic Data in ArcGIS Explorer

1.  Incorporate USGS data in ArcGIS Explorer
2.  Import KML and GIS data to ArcGIS Explorer

3.  Explore real world scientific resources for data and information
4. Understand how scientists use data and maps to understand earth science
In all modules, graphics and step-by-step directions are provided to teach the skills needed to successfully apply the tools.

	Extending the Lesson
	The lesson includes information and resources for extending the module’s content. See the final pages for additional information.

	Lesson Implementation
	To effectively teach this module the teacher will need some knowledge of earth science, geography, geology, and/or plate tectonics. For this module, students may work in groups, collaboratively, or individually. To some extent, this will be a product of how many computers are available in the classroom. Because the software is freely downloaded, the only requirement is a computer with a reasonably fast (i.e. not dial-up) Internet connection.

	Searches for Teachers and Students
	Key words include: earthquake, Hayward, fault, California, ArcGIS Explorer, map, scale, online, terrain, profile, 3D, bathymetry, basemap, liquefaction, airquake, infrastructure, shakemap, Indonesia, epicenter

	GIS In the Real World
	These lessons provide an introduction to the types of GIS/geospatial tools and analyses used by professional earth scientists. Significant use of made of USGS websites and real-world data to visualize and study complex earth science topics

	Evaluation
	The lessons include a range of data and several websites for further reading and study, which will help to interpret findings and think further about the results. Students are encouraged to reflect on the module contents to synthesize their understanding of the material.


[image: image1.png]




1

