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             Technology-Enhanced Lesson Plan 2007
Title: Water Monitoring
Created by: Charlie Yeager
Lesson Abstract: Students will review the hydrology and the water cycle.  Then they will work in pairs to monitor water and submit the data to a world-wide database. Students will then compare and contrast data from their state.

Subject Area: Earth Science
Grade Level: High School (9-12)
Unit Title: Hydrogeology 
Michigan Educational Technology Standards Connections: 
4. Technology communications tools
a. Students use telecommunications to collaborate, publish, and interact with peers, experts, and other audiences.

2. Students use available technologies  (e.g., desktop conferencing, e-mail, groupware, instant-messaging) to communicate with others on a class assignment or project.

3. Students collaborate in content-related projects that integrate a variety of media (e.g., print, audio, video, graphic, simulations, and models) with presentation, word processing, publishing, database, graphics design, or spreadsheet applications.

Michigan High School Content Expectations Connections:

E4.1 Hydrogeology 
Fresh water moves over time between the atmosphere, hydrosphere (surface water, wetlands, rivers, and glaciers), and geosphere (groundwater). Water resources are both critical to and greatly impacted by humans. Changes in water systems will impact quality, quantity, and movement of water. Natural surface water processes shape the landscape everywhere and are affected by human land use decisions. 

E4.1A Compare and contrast surface water systems (lakes, rivers, streams, wetlands) and groundwater in regard to their relative sizes as Earth’s freshwater reservoirs and the dynamics of water movement (inputs and outputs, residence times, sustainability). 

E4.1B Explain the features and processes of groundwater systems and how the sustainability of North American aquifers has changed in recent history (e.g., the past 100 years) qualitatively using the concepts of recharge, residence time, inputs, and outputs. 

E4.1C Explain how water quality in both groundwater and surface systems is impacted by land use decisions.
Estimated time required to complete lesson:

Estimated total time: 250 minutes

Daily estimate: 50 minutes

Number of days: 5
Instructional resources:

World Water Monitoring Day - http://www.worldwatermonitoringday.org/
Water Monitoring Methods - http://dipin.kent.edu/methods.htm
Explanation of ground water issues by the National Ground Water Association: 
Ground Water: Out of Sight, But Not Out of Mind" By Kevin McRay, CAE, Executive Director (90KB)
Understanding Ground Water" (69KB)
The Hydrologic Cycle" (75KB)
The Ground Water Supply and Its Use" (81KB) 
Prior required technology skills:

Word Processing skills, Spreadsheet skills, online web-based data entry, basic science lab skills
Sequence of Activities:
1. Discussion - Review Water Cycle and testing methods
2. Read, click, and explore the following websites:

World Water Monitoring Day - http://www.worldwatermonitoringday.org/
Water Monitoring Methods - http://dipin.kent.edu/methods.htm
3. Register your site. Each pair of students will have a unique site. Choose any lake, stream, bay, or other body of water where you can safely monitor. Register your site (http://www.worldwatermonitoringday.org/sitereg/database.html) Click on the link to Register as a Participant and complete your personal contact information. If you represent a larger organization, you will also be asked to provide basic information about your organization on a second screen if it has not been previously registered.

4.  Prepare and test monitoring equipment. All students monitor the sampe body of water or tap water as a “dry run”.
5. Monitor your site. Collect the following data:

 Site Code 
 Site Name
 Site Description

 GIS Latitude 
 GIS Longitude 

 Site Near 
 Landmark

 Country

 State, 
 Site Watershed Name

 Waterbody Name

 Waterbody Type Description

 Number of Participants
 Date

 Time


 DO Results(ppm)


 DO Equip Desc


 PH Results(su)


 pH Equip Desc


 H2O Temp Results(C)


 H2O Temp Equip Desc


 Air Temp Results(C)


 Air Temp Equip Desc


 JTU Turb Results(JTU)


 Meas Turb Results(cm)


 Meas Turb Equip Desc


 Saturation Pcnt


 Site Recent Precip Desc


 QA Protocal Followed


 Site Surr Landuse Description


 Site Terrain Description


 Observed Organisims – Stoneflies, Mayflies, Caddisflies, Dobsonflies, dragonflies,   
       scuds,
craneflies, midges, leeches, pouchsnails, tubiflexworms

6. Report data. Results may be entered anytime from September 18, 2007 through December 18, 2007 for inclusion in the annual World Water Monitoring Day summary reports.

7. Compare local hydrology data with hydrology data from UP, MI, US, and the world.

Assessments:

Pre-Assessment:
1. Discuss the Water Cycle and its components.

2. Discuss how changes to water resources will impact quality, quantity, and movement of water.
3. Discuss how water quality in both groundwater and surface systems is impacted by land use decisions.

Scoring Criteria: The pre-assessment will be used as a review of the material needed to understand the components of water monitoring.
Post-Assessment:

1. Diagram and describe, in detail how the water cycle works.

2. Explain how changes to water resources will impact quality, quantity, and movement of water.

3. Explain how water quality in both groundwater and surface systems is impacted by land use decisions.

4. Examine the following attributes and explain why and how each one is important to water quality: Dissolved Oxygen (ppm), pH, Temperature (ºC),  Air Temperature (ºC),  Turbidity (JTU), Saturation Percentage, Latitude and Longitude.
5. Examine World Water Monitoring Day (WWMD) data (http://www.worldwatermonitoringday.com/sitereg/database.html) for Michigan and compare and contrast data between UP and LP sites.  Explain possibilities for similarities and for differences.

Scoring Criteria: Answers will be submitted via e-mail.
Technology (hardware/software): 

Computer, IE  or FireFox, word processing and spread sheet software
Key Vocabulary: water cycle, infiltration, pH, dissolved oxygen, temperature, runoff, turbidity, saturation, water movement, groundwater, evapotransporation, transporation, infiltration, surface water, condensation, precipitation, insolation.
Application Beyond School:

Students might use this information when looking at different places to live in the world.
UDL Connections (insert in sections where applicable) Students will be able to do hands-on science to reinforce what they have been learning.
Teacher Reflection and Notes:
This section should be completed by the teacher after the lesson has been taught, leave it blank.
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