TIDES
Part A




Description 
The simulation Tides will allow students to gain an understanding of the terms high and low tide as well as spring and neap tides.  Students are able to view tidal heights on Earth while also observing the positions of the Earth, Moon, and Sun and the resulting tidal bulges.  Tidal depths are represented visually, in table form, bar chart and graphically.  Having students work with partners will encourage conversation and collaboration toward the goal of a common understanding.
To aid in a better understanding of tides, prior knowledge of gravity would be activated by going through a discussion and demonstration followed by an explanation of gravitational attraction.
Justification  
Active (Manipulative/Observant)
· Able to manipulate time, speed, moon and observe the results of these manipulations
Constructive (Articulative/Reflective)

· Allows students to manipulate simulation, view the results of each of the manipulations, analyze and develop conclusions and make connections

Intentional (Reflective/Regulatory)

· Meets curriculum objectives
· Allows for partner discussion as well as group discussion after completion
Authentic (Complex/Contextual)

· Provides students access to a reality that is not readily available
· Allows students to analyze concepts separately and then put them all together
Cooperative (Collaborative/Conversational)

· Engaging exercise for a group

Limitations  
· Not to scale
· Only 2 dimensional
· Doesn’t show inclination of moon’s orbit
· Doesn’t show the moon phases 
Curriculum Applications
8-4-01 Use appropriate vocabulary related to their investigations of water systems.
GLO: C6, D5  
8-4-10 Explain how tides are caused and describe their effects on shorelines.
GLO: D5, D6  

8-0-5A. Make observations that are relevant to a specific question.
GLO: A1, A2, C2

8-0-6B. Interpret patterns and trends in data, and infer and explain relationships.
GLO: A1, A2, C2, C5

8-0-7F. Reflect on prior knowledge and experiences to construct new understanding and apply this new knowledge in other contexts.
GLO: A2, C4 (ELA Grade 8, 1.2.1)

TIDES

Part B - Lesson Sequence

GENERAL INTRODUCTION
Discussion

In which direction do objects fall?  (toward earth)

Why do things fall toward the earth?  (gravity)

What happens to the strength of gravity as a spaceship travels away from the earth?  (gets weaker)

Demonstration:

Tie a rubber stopper to a string.  Then swing it around your head.  You can feel a pull on the string.  The stopper tends to fly away in a straight line but the pull of the string keeps the rubber stopper from flying away.  The pull of the string makes the stopper move in a curved path around your head.

Explanation:
The earth is not the only thing that pulls on other objects.  Every object in the universe pulls on every other object—gravitational attraction. Gravitational attraction occurs between the Sun and each of the planets and also between the planets and their moons.
The law of gravitation states that the attraction between objects depends partly on the distance between objects.  If the objects are closer together, there is a greater attraction between them.
Curriculum objectives
· Learn and use appropriate vocabulary related to tides.

· Understand and explain how tides are caused. 
· Explore alternate energy resources.
Sense Experiences - Experiential
To provide sense experiences and promote curiosity, students would be shown the homepage of the following website on a screen at the front of the class.

www.bayoffundytourism.com/tides/ 

After studying the photographs on either side of the homepage, they would be asked if they could explain the differences between the photographs.  
(water levels - tides)
After, the teacher would present the following information to students.

Tides can be defined as the regular rise and fall of a large body of water.  On the ocean, the average rise and fall is less than 1 m.  Tidal movement is more noticeable along shorelines, especially along curved coastlines and narrow passages.  The Bay of Fundy, on Canada’s east coast, has the highest tides in the world.  The tides can rise and fall as much as 16 m, a depth of water that could cover a four-storey building.  Tides also occur along the Pacific coast and along the shore of Hudson Bay.

For people who live where there are tides, many of their activities are affected. For example, large ships need to leave during high tide so the water in the harbour is deep enough to travel in.  During low tide the shore is exposed and clam digging can then take place. 

Students would then be shown a video of a tidal cycle on the following website.

http://ca.youtube.com/watch?v=YiHP8EG_Wq4





Simulation - Psychological 

This simulation will introduce you to different kinds of tides and what causes them. In addition to exploring the rise and fall of the tides through different time intervals and their patterns, you will also observe the change of position of the Moon and Earth and its effects.

You will work with a partner switching roles part way through the activity.  One student will act as recorder and the other will work on the computer.  It is important that both of you read and follow instructions carefully.  You will need to make careful observations throughout the activity.  If you are not sure about an answer repeat the instructions until you can answer the question.  If you are still unsure, ask for clarification and/or help. 
1.  Type in the following address:

http://www.explorelearning.com                                                               

Login                                                                                                     Scroll down to High School Science Samples                                       Click on: Tides: Launch Gizmo
DAILY TIDES and RANGES
2.  Study the SIMULATION pane carefully.  
     i. The Earth and Moon are shown and although the Sun is not visible, it  

         is considered to be far off to the left.  
ii. An observer is standing on the equator.
iii. Notice the clock on the bottom of the pane.

iv. What time of day is it where the observer is standing?  ____________

3.  In the right pane, click on the BAR CHART tab.  

     i. What does this screen represent?     

     ___________________________________________________________

ii. At what height is it?  _______________________________________ 

4.  Click Play ([image: image1.png]


). After 24 hours of simulated time, click Pause ([image: image2.png]


).      
      i. As time goes by, what do you notice on the BAR CHART tab? 
     ___________________________________________________________

     ii. Click Reset ([image: image3.png]


), and then Play. When the water reaches its maximum 
         depth, click Pause. This is high tide. 
     iii. What is the water depth at high tide?   ______________________________

     iv. At what time did high tide occur? _____________________________ 

5.  Press Play, and then Pause when the water is next at its minimum depth. This is low tide.   

 i. What is the water depth at low tide? ___________________________

ii. At what time did low tide occur? ______________________________

6.  Click Reset. Notice that the BAR CHART currently shows high tide.     Click Play, run the Gizmo for 24 simulated hours, and then click Pause. Select the GRAPH tab.      
     i.  How many high tides occurred in this 24 hour period?  ____________ ii. How many low tides occurred in the same period?  _______________ iii. Suppose it was high tide. About how many hours would you have to wait for low tide to occur?   ____________________________________ (Check your answer using the Gizmo.) 

7.  Click Reset. On the SIMULATION pane, observe the elliptical bands of     water representing Earth's oceans (they are not drawn to scale). Notice the depth of the ocean relative to the observer now, at high tide.               
     i.  At any moment on Earth, how many high tides are occurring?  ______   ii. If you were standing at one high tide, where would you have to go to find the other high tide?  ______________________________________                                                                            iii. At any moment, how many low tides are occurring?  _____________ iv. If you were standing at one low tide, where would you have to go to find the other low tide?  _______________________________________  
IT IS NOW TIME TO SWITCH ROLES.

8.  Click Reset.  Select the TABLE tab.   Notice that the hour is 0 and the height currently shows 20 ft. Click Play, run the Gizmo for 6 and ½ simulated hours, and then click Pause.  

     i.   What is the lowest depth recorded?  ___________________________ ii.  The difference between the high tide and low tide is called the tidal range.  Find the tidal range at the spring tide.  _____________________ iii. Set the Speed slider to an intermediate value, and press Play.  Run the Gizmo for about 7 days and 5 hours simulated time.  Record the high tide height.  ____________________________________________________ iv.  Press Play again and run the Gizmo for about 7 days and 13 hours.  Find the low tide height.  Calculate the tidal range at neap tide.  _______ v. Compare tidal ranges at spring and neap tides.  ___________________
TIDE TYPES 

8.  Set the Speed slider to an intermediate value, and press Play. Observe the position of the bands over time. Click Pause after about 7 days of simulated time. 
     i.   How has the position of the "high tide" bulge changed in this period of     time?  _____________________________________________________ ii.  What other object has changed position in this way?  _____________                        iii. How is the position of this object related to the alignment of the two high-tide bulges?  ____________________________________________ The tidal bulge is caused by the gravitational force exerted by the moon.
9.  Click on the Moon and drag it around the Earth. Observe the shape of the   tidal bulges as you do this. 

     i.  Do the tidal bulges stay the same size at all times?  _______________                               ii. When are they largest?  _____________________________________                                                               iii. What are the relative positions of the Moon, Earth, and Sun when the tidal bulges are largest?  ______________________________________ Tides at this time are known as spring tides. At this time, high tides are higher, and low tides are lower.                                                                iv. Experiment with the Gizmo to find a second spring tide position. 
     v.  Find the two positions where the tidal bulges are minimized. Tides at this time are known as neap tides. Compare the positions of the Sun and Moon in the two spring tide images. What do these positions have in common?  __________________________________________________
    vi. Compare the positions of the Sun and Moon in the two neap tide                images. What do these positions have in common? __________________    ___________________________________________________________
    vii. How does the Sun influence the tides?  ________________________
___________________________________________________________                                                           viii. Is the influence of the Sun's gravity as strong as the influence of the Moon's gravity? Explain your reasoning.   _____________________________
_____________________________________________________________________
Consolidating - Theoretical 
Now that you have explored tides, their differences and what causes them, answer the following questions.

1.  Each day, we have high tides

a. once

b. twice

c. four times

2.  During spring tides, high tide is

a. higher than usual

b. lower than usual

c. the same as usual

3.  During neap tides, high tide is

a. higher than usual

b. lower than usual

c. the same as usual

4.  During one month, spring tides occur

a. once

b. twice

c. four times

5.  Illustrate the terms “spring tide” and “neap tide” showing the position of   the Earth, Moon, and Sun.

     spring tide



       neap tide

[image: image4]
6.  In the diagram below, the observer is experiencing a spring low tide. What is the most likely position of the Sun?

[image: image5.png]- @




     a.  to the left of the image                                                                            b.  to the right of the image                                                                             c.  above the image                                                                                     d.  all positions are equally likely 

7.  Based on the diagram below, what type of tide will the observer experience?

[image: image6.png]



     a.  neap high tide                                                                                         b. neap low tide                                                                                           c. spring high tide                                                                                 
      d. spring low tide
`Discussion Questions
Be prepared to discuss the following questions with the class.
8.  Compare neap tides and spring tides for each of the following:

     i.     High tides

    ii.    Low tides

    iii.  Tidal range

    iv.  Position of Earth, Moon and Sun

9.  Explain what you think is the cause of the difference between spring tides and neap tides. 

Extension Question
10. Research Tidal Energy in order to answer the following questions:
1. What is it?  

2. How does it work?  

3. Pros 

4. Cons
Reference
www.bayoffundytourism.com/tides/ 

http://ca.youtube.com/watch?v=YiHP8EG_Wq4

www.explorelearning.com
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