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National Center for Rural Science, Technology, Engineering & Mathematics Education Outreach ~ Geospatial Technology
Lesson Overview


Should You Drink the Water?

PROJECT DESCRIPTION
This GIS experience enhances the study of math and science through by using a geographic tool.  In this lesson, the students will investigate the origins of drinking water while analyzing toxic material and other factors that affect the water they use every day.  This lesson is one part of a water study.  Explore the Resources section for other great lessons and information that could be part of a water unit.  “Should You Drink the Water?” has students briefly research, analyze the data, make calculations, and finally make a decision.  The resources and extensions can give this topic even greater significance for your students.  Feel free to customize the experience for the most impact.  The project has an ArcExplorer Java Edition for Education (AEJEE) version as well as one for ArcMap 9.  See the accompanying Student and Teacher Instructions for each version.

(This lesson is third in a series on environmental and global warming issues.

Activity Level 2 – Best after a prior introduction to GIS.

GRADE LEVELS (5-8)
This activity is suited best for upper elementary school and middle school students; however, simple adaptations could make it useful for other student groups, younger and older.

SUBJECTS 

Math, Science, Geography, Technology; Extensions include: Language Arts and Social Studies

GOALS, STANDARDS and OBJECTIVES
The goals for this activity are multifaceted like most spatial activities.  This activity will cross the curricular boundaries as it has students embark on a spatial thinking exercise that employs multiple skill sets.  Students will learn to research and take notes as it applies to a specific problem.  Students will learn the relationship between maps and data.  Students will learn to use their research and maps to make an informed decision. Then students will assimilate their GIS experience and the data to create a problem-solving product.

Virginia Standards of Learning (SOLs) 

 
Math: 7.2, 7.4, 7.5, 7.6, 7.17, 7.18, 8.1, 8.3, 8.14, 8.17

Science: 6.1, 6.7, 6.9, LS.1, LS.4, LS.8, LS.9, LS.12, PS.1, ES.1, ES.2, ES.3, ES.7, BIO.1, BIO.9

Language Arts: 6.5, 6.6 6.7, 7.3, 7.7 7.8, 7.9, 8.3, 8.7, 8.8

Social Studies: USI.1, USI.2, USII.1, USII.2, CE.1, WHI.1, WHII.1

Technology: C/T 6-8.5, C/T 6-8.6, C/T 6-8.7, C/T 6-8.8, C/T 6-8.9

National Curriculum Standards 

Math

	Understand numbers, ways of representing numbers, relationships among numbers, and number systems 
	•

work flexibly with fractions, decimals, and percents to solve problems; 
•

compare and order fractions, decimals, and percents efficiently and find their approximate locations on a number line; 
•

develop meaning for percents greater than 100 and less than 1; 
•

understand and use ratios and proportions to represent quantitative relationships; 
•

develop an understanding of large numbers and recognize and appropriately use exponential, scientific, and calculator notation; 
•

use factors, multiples, prime factorization, and relatively prime numbers to solve problems; 
•

develop meaning for integers and represent and compare quantities with them. 


	Understand meanings of operations and how they relate to one another 
	•

understand the meaning and effects of arithmetic operations with fractions, decimals, and integers; 
•

use the associative and commutative properties of addition and multiplication and the distributive property of multiplication over addition to simplify computations with integers, fractions, and decimals; 
•

understand and use the inverse relationships of addition and subtraction, multiplication and division, and squaring and finding square roots to simplify computations and solve problems. 


	Compute fluently and make reasonable estimates 
	•

select appropriate methods and tools for computing with fractions and decimals from among mental computation, estimation, calculators or computers, and paper and pencil, depending on the situation, and apply the selected methods; 
•

develop and analyze algorithms for computing with fractions, decimals, and integers and develop fluency in their use; 
•

develop and use strategies to estimate the results of rational-number computations and judge the reasonableness of the results; 
•

develop, analyze, and explain methods for solving problems involving proportions, such as scaling and finding equivalent ratios. 


	Formulate questions that can be addressed with data and collect, organize, and display relevant data to answer them 
	•

formulate questions, design studies, and collect data about a characteristic shared by two populations or different characteristics within one population; 
•

select, create, and use appropriate graphical representations of data, including histograms, box plots, and scatter plots. 


	Select and use appropriate statistical methods to analyze data 
	•

find, use, and interpret measures of center and spread, including mean and interquartile range; 
•

discuss and understand the correspondence between data sets and their graphical representations, especially histograms, stem-and-leaf plots, box plots, and scatter plots. 


	Develop and evaluate inferences and predictions that are based on data 
	•

use observations about differences between two or more samples to make conjectures about the populations from which the samples were taken; 
•

make conjectures about possible relationships between two characteristics of a sample on the basis of scatter plots of the data and approximate lines of fit; 
•

use conjectures to formulate new questions and plan new studies to answer them. 


	Understand and apply basic concepts of probability 
	•

understand and use appropriate terminology to describe complementary and mutually exclusive events; 
•

use proportionality and a basic understanding of probability to make and test conjectures about the results of experiments and simulations; 
•

compute probabilities for simple compound events, using such methods as organized lists, tree diagrams, and area models. 



Science 

SCIENCE AND TECHNOLOGY STANDARDS

The science and technology standards in Table 6.5 establish connections between the natural and designed worlds and provide students with opportunities to develop decision-making abilities. They are not standards for technology education; rather, these standards emphasize abilities associated with the process of design and fundamental understandings about the enterprise of science and its various linkages with technology.
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SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES STANDARDS

An important purpose of science education is to give students a means to understand and act on personal and social issues. The science in personal and social perspectives standards help students develop decision-making skills. Understandings associated with the concepts in Table 6.6 give students a foundation on which to base decisions they will face as citizens.

[image: image2.png]TABLE 6.6. SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES

LEVELS K-4 LEVELS 5.8 LEVELS 9-12
Personal health Personal health Personal and community health
Characterstcs and changes in s, resources,and Population growth
populations environments

Types of resources Natural hazards Natural resources

Changes in environments Risks and benefis Environmental quality
Science and technology i local  Science and technology in Natural and human induced

challenges society hazards

Scence and technology in local,
national,and global challenges




Geography

1. How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information.

2. How to use mental maps to organize information about people, places, and environments.
3. How to analyze the spatial organization of people, places, and environments on Earth's surface.
4. The physical and human characteristics of places.
5. That people create regions to interpret Earth's complexity.
6. How culture and experience influence people's perception of places and regions.
18. To apply geography to interpret the present and plan for the future.

NET-S

1 Social, ethical, and human issues

· Students understand the ethical, cultural, and societal issues related to technology.

· Students practice responsible use of technology systems, information, and software.

· Students develop positive attitudes toward technology uses that support lifelong learning, collaboration, personal pursuits, and productivity.

2 Technology productivity tools

· Students use technology tools to enhance learning, increase productivity, and promote creativity.

· Students use productivity tools to collaborate in constructing technology-enhanced models, prepare publications, and produce other creative works.

3 Technology communications tools

· Students use telecommunications to collaborate, publish, and interact with peers, experts, and other audiences.

· Students use a variety of media and formats to communicate information and ideas effectively to multiple audiences.

4 Technology research tools

· Students use technology to locate, evaluate, and collect information from a variety of sources.

· Students use technology tools to process data and report results.

· Students evaluate and select new information resources and technological innovations based on the appropriateness for specific tasks.

5 Technology problem-solving and decision-making tools

· Students use technology resources for solving problems and making informed decisions.

· Students employ technology in the development of strategies for solving problems in the real world.

English Language Arts

4. Students adjust their use of spoken, written, and visual language (e.g., conventions, style, vocabulary) to communicate effectively with a variety of audiences and for different purposes.

5. Students employ a wide range of strategies as they write and use different writing process elements appropriately to communicate with different audiences for a variety of purposes.
6. Students apply knowledge of language structure, language conventions (e.g., spelling and punctuation), media techniques, figurative language, and genre to create, critique, and discuss print and non-print texts.
7. Students conduct research on issues and interests by generating ideas and questions, and by posing problems. They gather, evaluate, and synthesize data from a variety of sources (e.g., print and non-print texts, artifacts, people) to communicate their discoveries in ways that suit their purpose and audience.
8. Students use a variety of technological and information resources (e.g., libraries, databases, computer networks, video) to gather and synthesize information and to create and communicate knowledge.
Social Studies

III. People, Places and Environments: experiences that provide for the study of people, places, and environments.
VII. Production, Distribution and Consumption: experiences that provide for the study of how people organize for the production, distribution, and consumption of goods and services.
VIII. Science, Technology and Society: experiences that provide for the study of relationships among science, technology, and society.
GIS SKILLS and CONCEPTS
· zoom

· symbolization

· add layers

· label
· buffer
· selection
Data Sources (including data sources) and Metadata for all data layers 

ESRI, Inc. (CDs and installed data)

National Atlas (www.nationalatlas.gov)

Environmental Protection Agency (www.epa.gov)

Data Dictionary 

Point Layers

Discharges.shp – point layer of water discharge permits by company or organization.

Toxicreleases.shp – point layer of a toxic release inventory by company or organization.

Places.shp – point layer of populated places in the USA.

Line Layers
Rivers.shp –line layer of major world rivers.

Polygon Layers 

Aquifers.lyr – polygon layer of USA aquifers and their names, rock names, area and length.

Country06.shp – polygon layer of world countries and their population, names and area in miles and kilometers.

Lakes.shp – polygon layer of major world lakes.

States.shp –polygon layer of state boundaries, region, population and specific census data.

Image Layers 
arsenci020l.tif – an image that shows point data of arsenic in ground water.  This layer has been georeferenced from its original format. 
Activity Extensions 

Language Arts: Journey to the Ganges (Available August 2007 from www.barbareeduke.com)

Social Studies: Significance of water in other world countries
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Other Lesson Resources

A simple Google search for drinking water lessons yields a myriad of options!  This GIS lesson could be a great component of many lessons.  Here are some possible options for you if you don’t already have water built into your curriculum:

US Environmental Protection Agency

A PowerPoint presentation that presents an overview on drinking water and how we can protect it.  A copy is zipped with the data files for this lesson. (source-h2o-protection.ppt)
United States Geological Survey (USGS), Water Science for Schools

http://ga.water.usgs.gov/edu/sq1.html 
USGS, The Fragile Fringe: A Guide for Teaching about Coastal Wetlands

http://www.nwrc.usgs.gov/fringe/ff_index.html 
Center for Disease Control and Prevention, Healthy Water information

http://www.cdc.gov/ncidod/dpd/healthywater/index.htm
The Ganges River 

http://www.sacredland.org/world_sites_pages/Ganges.html
http://www.npr.org/templates/story/story.php?storyId=9296019 
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