Class preparation checklist & Lesson Plan

Version 1


	Unit:
	Science 21 / Assignment 1
	Date:
	11/03/2010  ver 1

	Topic:
	Ocean tides - Why are there two high tides a day ?

	I have:
	Notes:

	Read through the relevant textbook chapter
q
	

	Checked the Study Guide content for this topic
q
	

	Reviewed the lecture slides/notes for this topic   q
	

	Decided which key concepts I want to cover
             q
	

	Clarified how this topic relates to other topics
q
	

	Listed my learning objectives using action verbsI                   q
	

	Designed my learning activities
q
	

	Allocated approximate times to activities
q
	

	Set some questions to guide general class discussion
q
	

	Prepared my overheads or slides
                          q
	

	Photocopied my handouts
q
	

	Planned how the room will be arranged
q
	

	Planned a short activity in case we finish early
q
	

	Printed a list of student names
q
	

	Determined required reading for the next topic
q
	

	Checked on important dates coming up
q
	

	I must remember to:

	Make the following ppt slides
introduction with title 
prior knowledge needed
key learning statements
limitations of the lesson
future work building from this lesson

Make two cardboard models
1 - earth, moon, one tide with rotatable earth
2 - earth, moon, two tides with rotatable earth  (can use base from 1, and simply add a second tide)




	Unit:
	Science 21 2010 - Earth & Space
	Date:
	11/03/2010 ver 1

	Topic:
	Tides - Why are there 2 high tides a day ?
	Time :
	15 minutes allowed

31 min in plan !

	Key concepts:
	properties of fluids

gravitational attraction of  astral bodies

the earth-moon dance

the moon is the responsible for ocean tides (both of them)

vector forces involved

	Learning

objectives:


	1. why there are two tides a day

2. the earth and moon ‘dance’ around a common center-of-gravity

3. there are four forces involved in determining the two high tides

	Prior knowledge required / builds on ...
	· property of fluids

· they flow easily, and have no fixed intrinsic shape of their own

· gravity between masses

· is directly proportional to the product of their masses

· inversely proportional to the distance squared between them

· the gravity of the moon on oceans causes tides

· basic knowledge only

· vector addition of forces

· forces are vectors, and as such have magnitude and direction

· both magnitude and direction need to be taken into account when resolving forces

	Future lessons based on this work
	· the sun's influence on tides

· how King tides (spring), neap tides are produced

· tides are a not a simple phenomenon !

	Materials and 
resources 
required
	· youtube video of Fundy tides

· photo of Fundy tides

· map of the world to show Nova Scotia and Fundy

· cardboard model of earth-moon and one tide

· cardboard model of earth-moon and two tides

· slide of the four forces on the oceans water

· bottle with coloured water inside (two sets for two groups)

· youtube 1 to 8 step explanation video

· Document containing program flow and possible discourses

	Assessment of student 
outcomes
	Students will write a short paragraph explaining what the tides would be like on earth, if there was no gravitational force between the moon and the oceans waters.  This will help determine if the student has grasped the concepts of centrifugal force from the earth-moon dance, and the effects of the earth-moon direct gravitational attraction.  It will also provide insight into their concept of fluids and their properties.

	Comment 
	I use a combination of Powerpoint slides, YouTube video, computer simulation, hands-on activity, and whiteboard to explain the concept.  However this first effort is way too long time-wise.  Maybe I am trying to cover too much.

I will re-work the lesson plan, starting with different assumptions of prior knowledge, and use different teaching/learning strategies.

	Sequence of

content:
	Teaching activities:
	Learning activities:
	Resources required:
	Time

allocated

	1. show slide #1 and introduce myself, lesson title and where this fits in with the curriculum
	I show slide #1a, introduce myself, and the lesson title, and how this lesson fits in with the unit we are covering.
	Students look and listen
	Powerpoint slide #1a

(My name, title of lesson, how it fits in the curriculum)
	1 min

	2.  show slide #1b which adds prior knowledge needed
	I discuss the areas that this lesson builds from
	Students listen
	Powerpoint slide #1b
	1 min

	3. show slide #1c which poses the question “If ...
	I discuss the theme of the lesson, and challenge the students to come up with answers
	Students listen and suggest answers to the main question under discussion
	Powerpoint slide #1c
	3 min

	4. show slide #1d which shows the limitations of the system discussed
	I highlight the limitations for this discussion
	Students listen
	Powerpoint slide #1d
	1 min

	5. Discuss “What are tides ?”

Show the Fundy video

And where Fundy is and pass round the photo of high & low tides
	I discuss with an imagination exercise, just what we mean by 2 high tides a day
	Students listen and provide their imagined scenarios to the questions
	Youtube video #1

Map of world

Fundy photo
	5 min

	6. Demonstrate the direct tide from the moon
	I demonstrate and discuss the earth - moon direct gravitational effect, and 1 tide a day
	Students observe
	1st cardboard model

of earth/moon and 1 tide 
	1 min

	7. Key Question 

“ So where does the second tide come from “
	I pose the question and record some of the student thoughts on the board
	Students have to think and give possible answers
	1st cardboard model

of earth/moon and 1 tide
	2 min

	8. Demonstrate the effects of centrifugal force on fluid bodies
	I describe the activity and the question I want them to answer - what happens to the water ....
	Students conduct the activity and tell me the result
	Bottles and water for hands on demonstration
	4 min

	9. demonstrate the earth-moon dance 
	I show the simulation which shows how the earth & moon rotate about their Cr and thus the ocean water tries to flow away from the moon, causing the second tide
	Students watch the simulation and listen to the explanation
	Solar system .jar simulation
	4 min

	10. demonstrate the second tide
	I show the two high tides a day with explanation
	Students watch and listen
	2nd cardboard model
	2 min

	11. pose question - why is the one higher than the other ?
	I state an empirical observation and pose the question
	Students think about the question and provide possible answers
	2nd cardboard model
	2 min

	12. Explain the four fources on the two high tides
	I explain the four fources that result in a difference in tide hights
	Students listen 
	Slide of the earth-moon, two tides and four forces
	2 min

	13. Show final Youtube video and conclude lesson with homework question
	I play the final Youtube video (8 step demonstration) and then pose the question whic will serve to assess if students have grasped the concepts of the lesson
	Watch and take down the question for homework
	Youtube video #2
	3 min


My lesson flow plan with possible discourses

1. Show ‘Introduction Slide #1a’ then introduce myself and the lesson title and topic to the class

2. add to slide - builds on prior knowledge

3. add to slide Q

 If the moon is responsible for ocean tides, 

and it orbits the earth once every 24 hours, 

why do most places on the earth have two high tides 

and two low tides every 24 hours ?

4. add to slide - and explain the scope (limitations) of this discussion  ie.  Earth-moon system only

5. discuss “What are tides ?”

If you were to sit on Manly waterfront for 24 hours ...

Show the youtube video of Fundy’s 16m tides - edit out the explanation

Show students where Fundy is

Pass around the photo of Fundy with high and low tides

6. “Previously we learnt that the gravitation attraction of the moon on the ocean water created the tides ...
Consider the following model  -  bring out the earth-moon 1 tide cardboard model
If it were a simple moon attracts the water, we should get one high tide a day, but
empirical evidence (the Manly observations) shows us this is incorrect.  We get two high tides every
24 hours !  

7. So where does the second high tide come from ?
any suggestions ? (ask class to propose answers/write them on board)

8. Introduce the bottle of water and what happens when you swirl it around  the water moves to the furthest point away from center of rotation

9. Introduce astral motion of two bodies (earth & moon) with simulation, showing how the earth rotates around their joined center of mass, and explain that just like in the bottle the water tries to flow to the furthest point from Cr, and hence the second tide.

10. That explains two high tides a day  (show second cardboard model of moon, earth and two tides)

11. BUT again from empirical data one is higher than the other  !  Why is one tide higher than the other, and which is higher ? Ask for possible explanation and write them down

12. Show the slide of the four forces and explain the why there is a difference

13. Finally show the complete youtube video (the 1 to 8 step one)  and conclude the lesson with a reflection question 

In your science journal, write an explanation of tides at Manly if  water was gravity free - no gravity between moon and water on earth.

However this plan is coming out at 31 minutes !

I will have to change it considerably

	Unit:
	Science 21 / Assignment 1
	Date:
	11/03/2010  ver 2

	Topic:
	Ocean tides - Why are there two high tides a day ?

	I have:
	Notes:

	Read through the relevant textbook chapter
q
	

	Checked the Study Guide content for this topic
q
	

	Reviewed the lecture slides/notes for this topic   q
	

	Decided which key concepts I want to cover
             q
	

	Clarified how this topic relates to other topics
q
	

	Listed my learning objectives using action verbsI                   q
	

	Designed my learning activities
q
	

	Allocated approximate times to activities
q
	

	Set some questions to guide general class discussion
q
	

	Prepared my overheads or slides
                          q
	

	Photocopied my handouts
q
	

	Planned how the room will be arranged
q
	

	Planned a short activity in case we finish early
q
	

	Printed a list of student names
q
	

	Determined required reading for the next topic
q
	

	Checked on important dates coming up
q
	

	I must remember to:

	

	Unit:
	Science 21 2010 - Earth & Space
	Date:
	11/03/2010  ver 2

	Topic:
	Tides - Why are there 2 high tides a day ?
	Time :
	15 minutes allowed

15 min planned

	Key concepts:
	properties of fluids

gravitational attraction of  astral bodies

the earth-moon dance

the moon is the responsible for ocean tides (both of them)

vector forces involved

	Learning

objectives:


	1. why there are two tides a day

2. the earth and moon ‘dance’ around a common center-of-gravity

3. there are four forces involved in determining the two high tides

	Prior knowledge required / builds on ...
	· property of fluids

· they flow easily, and have no fixed intrinsic shape of their own

· gravity between masses

· is directly proportional to the product of their masses

· inversely proportional to the distance squared between them

· the gravity of the moon on oceans causes tides

· basic knowledge only

· vector addition of forces

· forces are vectors, and as such have magnitude and direction

· both magnitude and direction need to be taken into account when resolving forces

	Future lessons based on this work
	· the sun's influence on tides

· how King tides (spring), neap tides are produced

· tides are a not a simple phenomenon !

	Materials and 
resources 
required
	· photo of Fundy tides

· bottle with coloured water inside (two sets for two groups)

· youtube 1 to 8 step explanation video

· Two sets of moon and 1 tide, and earth - cardboard model

· Two sets of second tide and four forces - cardboard models

	Assessment of student 
outcomes
	Students will write a short paragraph explaining what the tides would be like on earth, if there was no gravitational force between the moon and the oceans waters.  This will help determine if the student has grasped the concepts of centrifugal force from the earth-moon dance, and the effects of the earth-moon direct gravitational attraction.  It will also provide insight into their concept of fluids and their properties.

	Comments 
	In version 2,  I will have precut cardboard models of ...

· 2x Earths, 2x moon connected to 1 tide

· 2x Second tide

· 2x four forces involved

· And 2x bottle with coloured water

I will let the students experiment with the models to explain the two tides by themselves.  At the ten minute mark I will stop them and show them the 8 step YouTube video that explains the two tides.

	Sequence of

content:
	Teaching activities:
	Learning activities:
	Resources required:
	Time

allocated

	1. show slide #1 and introduce myself, lesson title and where this fits in with the curriculum
	I show slide #1a, introduce myself, and the lesson title, and how this lesson fits in with the unit we are covering.
	Students look and listen
	Powerpoint slide #1a

(My name, title of lesson, how it fits in the curriculum)
	1 min

	2.  show slide #1b which adds prior knowledge needed
	I discuss the areas that this lesson builds from
	Students listen
	Powerpoint slide #1b
	1 min

	3. show slide #1c which poses the question “If ...
	I discuss the theme of the lesson, and challenge the students to come up with answers
	Students listen and suggest answers to the main question under discussion
	Powerpoint slide #1c
	2 min

	4. show slide #1d which shows the limitations of the system discussed
	I highlight the limitations for this discussion
	Students listen
	Powerpoint slide #1d
	1 min

	5. Give out the cardboard models, and the glass bottle with coloured water
	I walk between the two groups observing and asking questions.  Pass round the photo of Fundy at high and low tide (16m difference)
	Students go into two groups and attempt to answer the question with the equipment provided
	Two sets of cardboard models and two sets of glass bottles with coloured water.
	5 min

	6. ‘Tools down’ and show the 8 step video with explanation
	I step through the 8 steps of the video, and at each step explain what’s going on
	Students listen and compare with what they determined with the models
	YouTube video
	4 min

	7. Conclusion and assessment
	I explain the future work that will be built from this, and explain to the students their homework
	Students write down their homework
	Powerpoint slide with homework 
	1 min


My lesson flow plan with possible discourses and Key Q’s

1. Introduce myself, the lesson title with PPT slide.

2. add the prior knowledge built upon

3. add the QUESTION of the LESSON 

4. add the limits for this discussion, and what work can follow on from this lesson

5. hand out the cardboard models, and glass bottles with water.  Explain what you want the students to do.

6. walk between the two groups and observe and ask questions

7. at ten minutes stop their activity and show the students the two YouTube videos
the 1st to show the tidal flow at Fundy - without the explanation
the second to explain the mechanism of two tides

8 For assessment ...

Homework :  Writing for learning

In your science journal, write an explanation of tides at Manly if  water was gravity free - no gravity between moon and water on earth.  Write what you would expect to observe over 24 hours, then in your own words explain why you observed this phenomenon.  

	Unit:
	Science 21 / Assignment 1
	Date:
	11/03/2010  ver 3

	Topic:
	Ocean tides - Why are there two high tides a day ?

	I have:
	Notes:

	Read through the relevant textbook chapter
q
	

	Checked the Study Guide content for this topic
q
	

	Reviewed the lecture slides/notes for this topic   q
	

	Decided which key concepts I want to cover
             q
	

	Clarified how this topic relates to other topics
q
	

	Listed my learning objectives using action verbsI                   q
	

	Designed my learning activities
q
	

	Allocated approximate times to activities
q
	

	Set some questions to guide general class discussion
q
	

	Prepared my overheads or slides
                          q
	

	Photocopied my handouts
q
	

	Planned how the room will be arranged
q
	

	Planned a short activity in case we finish early
q
	

	Printed a list of student names
q
	

	Determined required reading for the next topic
q
	

	Checked on important dates coming up
q
	

	I must remember to:

	

	Unit:  Tides
	Science 21 2010 - Earth & Space
	Date:
	11/03/2010  ver 3

	Topic:
	Tides - Why are there 2 high tides a day ?
	Time :
	15 minutes allowed

14 min planned

	Key concepts:
	properties of fluids

gravitational attraction of  astral bodies

the earth-moon dance

the moon is the responsible for ocean tides (both of them)

vector forces involved

	Learning

objectives:


	1. why there are two tides a day

2. the earth and moon ‘dance’ around a common center-of-gravity

3. there are four forces involved in determining the two high tides (in this model)

	Prior knowledge required / builds on ...
	· property of fluids

· they flow easily, and have no fixed intrinsic shape of their own

· gravity between masses

· is directly proportional to the product of their masses

· inversely proportional to the distance squared between them

· the gravity of the moon on oceans causes tides

· basic knowledge only

· vector addition of forces

· forces are vectors, and as such have magnitude and direction

· both magnitude and direction need to be taken into account when resolving forces

	Future lessons based on this work
	· the sun's influence on tides

· how King tides (spring), neap tides are produced

· tides are a not a simple phenomenon !

	Materials and 
resources 
required
	· photo of Fundy tides

· bottle with coloured water inside (two sets for two groups)

· youtube 1 to 8 step explanation video

· Two sets of moon and 1 tide, and earth - cardboard model

· Two sets of second tide and four forces - cardboard models

	Assessment of student 
outcomes
	Students will write a short paragraph explaining what the tides would be like on earth, if there was no gravitational force between the moon and the oceans waters.  This will help determine if the student has grasped the concepts of centrifugal force from the earth-moon dance, and the effects of the earth-moon direct gravitational attraction.  It will also provide insight into their concept of fluids and their properties.

	Comments 
	In version 3,  I will have precut cardboard models of ...

· 2x Earths, 2x moon connected to 1 tide

· 2x Second tide

· 2x four forces involved

· And 2x bottle with coloured water

The students experiment with the models to explain the two tides by themselves.  

At the ten minute mark I stop them and ask one member of each group to come forward and explain their solution.  

Then I show the 8 step YouTube video that explains the two tides.

	Sequence of

content:
	Teaching activities:
	Learning activities:
	Resources required:
	Time

15:30

	1. show slide #1 and introduce myself, lesson title and where this fits in with the curriculum
	I show slide #1a, introduce myself, and the lesson title, and how this lesson fits in with the unit we are covering.
	Students look and listen
	Powerpoint slide #1a

(My name, title of lesson, how it fits in the curriculum)
	30 s

	2.  show slide #1b which adds prior knowledge needed
	I discuss the areas that this lesson builds from
	Students listen
	Powerpoint slide #1b
	30 s

	3. show slide #1c which poses the question “If ...
	I discuss the theme of the lesson, and challenge the students to come up with answers
	Students listen and suggest answers to the main question under discussion
	Powerpoint slide #1c
	1 min

	4. show slide #1d which shows the limitations of the system discussed
	I highlight the limitations for this discussion
	Students listen
	Powerpoint slide #1d
	30 s

	5. Give out the cardboard models, and the glass bottle with coloured water
	I walk between the two groups observing and asking questions.  Pass round the photo of Fundy at high and low tide (16m difference)
	Students go into two groups and attempt to answer the question with the equipment provided
	Two sets of cardboard models and two sets of glass bottles with coloured water.
	5 min

	6. One member of each group presents their solution.
	I listen
	One student presents, all others listen
	Whiteboard / cardboard models / bottle of water
	3 min

	6.  Show the 8 step video with explanation
	I step through the 8 steps of the video, and at each step explain what’s going on
	Students listen and compare with what they determined with the models
	YouTube video
	4 min

	7. Conclusion and assessment
	I explain the future work that will be built from this, and explain to the students their homework
	Students write down their homework
	Powerpoint slide with homework 
	1 min


Link to 8 step YouTube video ...   http://www.pbs.org/wgbh/nova/venice/media/tides.swf 

My lesson flow plan with possible discourses and Key Q’s

1. Introduce myself, and the lesson title with PPT slide.

2. add the prior knowledge built upon slide

3. add the QUESTION of the LESSON slide

4. add the limits for this discussion, and what work can follow on from this lesson slide

5. hand out the cardboard models, and glass bottles with water.  Explain what you want the students to do.

6. walk between the two groups and observe and ask questions

7. at ten minutes stop their activity and get one student from each group to present their solution

8. thank the students, then show them the 8 step Fundy video


9 For assessment ...

Homework :  Writing an explanation of assignment

In your science journal, write an explanation of tides at Manly if  water was gravity free - no gravity between moon and water on earth.  Write what you would expect to observe over 24 hours, then in your own words explain why you observed this phenomenon.  
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