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             Technology-Enhanced Lesson Plan 2007
Lesson Title:  Phases of the moon and tides
Created by: Darren Smith Gwinn High School
Lesson Abstract: Students will learn the phases of the moon and relate these phases to the tidal effects and gravity
Subject Area:  Physical Science/gravity

Grade Level:  9-10
Unit Title: Gravity (chapter 9 in Paul Hewitt’s Conceptual Physics)
Michigan Educational Technology Standards Connection: 
1B1.  Students will be provided with the opportunity to learn in a virtual environment as a strategy to build 21st century learning skills

1B2.  Students understand the relationship between electronic resources, infrastructure, and connectivity.

Michigan High School Content Expectations Connection:

P1.1D Identify patterns in data and relate them to theoretical models.

P3.6 Gravitational Interactions:
P3.6A Explain earth-moon interactions (orbital motion) in terms of forces.
P3.6B Predict how the gravitational force between objects changes when the distance between them changes.

Estimated time required to complete lesson or unit:
2 class periods

Instructional resources:
Internet access, excel or other graphing utility

Prior required technology skills:

Sequence of Activities: 

Pre-Activity:  Tidal information Watch presentation on tides here, then go to the activity page and look at each animation: (http://www.learningdemo.com/noaa/lesson10.html)
1. Go to the (http://csep10.phys.utk.edu/astr161/lect/time/tides.html) and read the information.

2. How does the time that the high and low tide happen daily change from day to day?
3. What are differential forces?

4. How does the idea of “differential forces” explain why there are tides?

5. Look at the animation on (http://www.sfgate.com/getoutside/1996/jun/tides.html) .  Using this and the information from the first page, draw a diagram using the moon, earth and sun that shows the differences between a Neap tide and a Spring tide.
NEAP TIDE





SPRING TIDE
6. What moon phases are associated with Neap tides and spring tides?
7. Why are Neap and Spring tides not equal in height? Which part of Newton’s law of gravity is being affected?

Now go to (http://www.astro.wisc.edu/~dolan/java/MoonPhase.html) 

PART A:  Write out a word definition for each term. 

1.  Neap Tides - 
  

2.  Spring Tides - 
  

3.  Waning - 
  

4.  Waxing - 
  

5.  Gibbous - 
  

6.  Crescent - 
  
Draw and label each moon phase
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2.



3.



4.
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5. NEW MOON 
6.
 
              7.



8.
  
  
  
  
 

PART B:  MOON PHASES INTERACTIVE (http://tycho.usno.navy.mil/vphase.html)
8. Find the phase of the moon on Christmas day 2006. 
Date:                                                   Moon Phase (drawing and name):
Find the phase of the moon on the day that Thomas Jefferson (The author of the declaration of independence) died.

Date:                                                   Moon Phase (drawing and name): 

Find the phase of the moon on the day you were born. 

Date:                                                   Moon Phase(drawing and name): 
Find the phase of the moon on the day you plan to graduate high school. (lets assume it will be on a May 28th)

Date:                                                   Moon Phase(drawing and name): 

  
Find the date of a phase of the moon that isn’t drawn already in question 8.

 Date:                                                   Moon Phase(drawing and name): 

PART C:  Tides around the world (http://tbone.biol.sc.edu/tide/sites_othernorth.html)
9.  Write down the region you chose (don’t choose a region that someone else has chosen):
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10.  Observe the heights of the tides.  The higher the number, the higher the tide.  The lower the number the lower the tide.  Negative numbers indicate really low tides! Are the tides measured in feet or meters?  (Circle one) 

11.  Go to "Prediction Options."  Under “select display type” choose “one month calendar”.  (You can also choose to display the data in feet or meters here if you prefer one or the other)  Click on “make a new prediction”.  Highlight the data table and copy it to a word document, changing the top and bottom margins so it fits on a single page.  Print out the data on the printer on the laptop cart.
12.  Create a graph of high and low tides by putting total height on the y axis and days on the x axis.   You may need to put more than one high and low tide for a single day.   The title of the graph should be “the high and low tides of whatever region” you choose.  

13. Notice that your graph resembles a horizontal "hourglass" shape.  Starting on the left side of the graph connect the high tides all the way to the end.  Repeat this step with low tides. 

14.  Review the definitions for Spring Tides and Neap Tides.  Label the appropriate sections on your graph with the name of the tide.  

15.  Now, draw each of the phases of the moon across the top of your graph in the appropriate places. 

Extra credit:  Make another graph with a different region.

Assessments:

· Pre-Assessment:

· Scoring Criteria:  Oral discussion 
· Post-Assessment:

· Scoring Criteria: Multiple choice short answer and essay test.
Key Vocabulary: 

Spring tide

Neap tide

Waxing

Waning

Gibbous

Crescent

Gravity

Differential forces

Application Beyond School: 

Plan shipping routes to correspond with high and low tides.  
Plan a seashore vacation to correspond with high and low tides.

Teacher Reflection and Notes:  The students liked the lesson, but had some trouble with the graph.  The last website can crash if too many students access it once.  I ran off several copies of data for the students and had them available if that happened.
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