Science Notebook Lab
Name:  307

Course:  Physical Science

Grade:  8

Unit:  Forces in Fluids


Big Idea:  Forces in fluids depend on pressure and density affecting the motion of objects in the fluid.

Sub concept:  Archimedes’ principle states that the buoyant force on an object in a fluid is an upward force equal to the weight of the fluid that the object displaces.

Lesson:  Fluids, Force, and Floating Lab
Date taught:  April 15, 2010
Idaho Standards:  Standard 2—Physical Science, Goal 2.2—Understand  Concepts of Motions and Forces

INTENDED CURRICULM

LESSON CONTENT GOALS



1. Buoyant force is greater than the weight of a floating object.

2. The displaced fluid’s weight is the buoyant force.

3.  The object sinks when the weight of the object is greater than the weight of the displaced fluid.

GUIDING QUESTIONS

1.  How did the weight of the “boat” affect the amount of displaced water?

2.  What was the weight of the “boat” compared to the weight of the displaced water?
3. What “boat” weight causes the “boat” to sink?

IMPLEMENTED CURRICULUM

ENGAGING SCENARIO

You are sitting on the shore of a small lake “people watching”.  A small boat with two young adults is on the lake and they are paddling around.  A third person from a different shoreline waves them over—they paddle over.  The third person gets in, barely fitting, and they proceed to the opposite shore.  There the third person runs onto the shore grabs a large backpack and climbs back into the boat.  The boat sinks down low in the water and as they paddle away from the shore, the boat sinks.  Why did the boat sink?  Why didn’t it sink before?  Does the depth of the boat into the water make a difference?
FOCUS QUESTIONS
1. How does the amount of displaced water change with mass of the floating object?

2. How does the mass of the displaced water relate to the mass of the floating object?

PREDICTION

1. I think that ______________________________because___________________.

2. I also think that ___________________________because_______________________.

PLANNING

A  group discussion on how to set up a lab.  Give the students the procedure to read and discuss with their lab group.  If any questions remain, discuss with the large group.
OPERATIONAL PLAN

1. Fill the tank or tub half full with water.  Measure (in centimeters) the length, width, and initial height of the water.  Record your measurements in the table.
2. Using the equation given in the table, determine the initial (beginning) volume of the water in the tub.  Record your results in the table.

3. Place the pan in the water, and place masses in the pan.  Keep adding masses until the pan sinks to about three-quarters of its height.  Record the new height of the water in the table.  Then, use this value to determine and record the new total volume of water plus the volume of the water displaced by the pan.

4. Determine the volume of the water that was displaced and the pan and the masses, and record this value in the table.  The displaced volume is equal to the new total volume minus the initial volume.
5. Determine the mass of the displaced water by multiplying the displaced volume by its density (1 g/cm ).  Record the mass in the table.

6. Divide the mass by 100.  The value you get is the weight of the displaced water in newtons (N).  This is equal to the buoyant force.  Record the weight of the displaced water in the table.

7. Remove the pan and masses, and determine their total mass (in grams) using the balance.  (Please dry the bottom before putting it on the balance.) Convert the mass to weight (N) as you did in step 6.  Record the weight of the masses and pan in the table.

8. Place the empty pan back in the tub.  Perform a second trial by repeating steps 3-7.  This time, add masses until the pan is just about to sink.

DATA CHART
	Measurement
	Trial  1
	Trial  2

	Length (l) in cm
	
	

	Width (w) in cm
	
	

	Initial height  in cm       
	
	

	Initial volume (V)

V=l x w x h
	
	

	New height in cm
	
	

	New total volume
	
	

	Displaced volume

(difference of initial volume and new vol.)
	
	

	Mass of displaced water
	
	

	Weight of displaced water
	
	

	Weight of pan and masses
	
	


MAKING MEANING CONFERENCE

Class data chart.  Discuss results. Look for patterns from the data charts.

CLAIMS / EVIDENCE 

Write two sets in the following format:

 “I claim that when___________________, then ___________________ 

                                                                                      (happens).

I know this because I observed________________________________________”

CONCLUSION

Students will revisit their predictions and write a sentence that states whether the evidence from their charts supported it or not.  They are to explain why.  

REFLECTION

Reflect on the activity.  Choose from the prompts and write your reflection(s).
What really surprise me about this investigation was______________________.

After doing this investigation,  I now wonder______________________________.

We found______________________, but I still want to know________________.

MY REFLECTION:

I think that when I do this lesson the next time that I will modify this format a little more.  I will give fewer choices for their reflection.  This was confusing to them and I evidently didn’t make my wishes clear.  We did discuss this.
Also, the students didn’t understand the relationship of the focus questions to the predictions they were to make.  I thought they did until I received their paperwork.  In retrospect, I think that I should have spent more time discussing this part with them giving examples. Maybe, I should ask them to explain back to me what I am wanting them to do. 

This was the first experiment that I have done with them with this format.  I think that the claims and evidence was another place where I failed to adequately prepare them and model the expected result.


Some of the students got great results and wonderful data.  It was lots of fun—wet and messy.  We had meaningful discussions and self evaluations orally in the discussion and sharing stage.  Most students learned the relationship between the weight of the displaced water and the weight of the boat.

STUDENT WORK:

I will hand deliver the student work to you when you observe April 29.

LIMSST Project Literacy Lesson Reflection Form
Name:  307


Date lesson was taught:  April 15, 2010
Lesson Title/Topic Areas:   FoF

Literacy Strategies Used: 

(Please discuss what literacy strategies you embedded in this lesson. What were your goals in using these strategies?)
· Journal prompt—as a reminder of the buoyant forces principles.

· I used the science notebook format.  

· My goal was to teach and/or reinforce the concept of Archimedes’s Principle of buoyant forces.  

· The students were to understand the relationship of the weight of the floating object (aluminum “boats”) and the weight of the displaced water, buoyant force.

Student Response to the Lesson:

(Was the strategy effective? Were students able to read/write as needed in this lesson? What attitudes were displayed? How did specific

 students and/or the class do? How did the literacy strategy aid in developing student understanding of the topic?  Cite specific evidence from the samples of student work)
· The students responded to the journal with discussion.

· The students had a great time doing the activity, but their understanding didn’t come until the sharing data and discussion phase.  

· They did not fully understand the purpose of the focus questions or the format of the appropriate responses.  

· There was a great deal of interest in the “Engaging Scenario”.

· The students had difficulty with the claims and evidence portion of the lab.  It was a new format for them.
Lesson Reflection:

(What worked well with this lesson?  What challenges did you encounter in this lesson?  Would you change certain aspects of the lesson or the questions that you asked? How does this influence future lesson planning?)
· Next time, I will modify the format giving the students fewer choices for their reflections.

· I will spend more time leading into the format of the “Science Notebook Lab” more thoroughly explaining the relationship between the focus questions and the predictions they are to make.

· All the way around, I know that I need to teach to the format for a day before the activity—especially, the first one with this format.

· The “operational plan” worked well with great experimental results.

· The sharing and discussion went well and gave meaning to the activity.

· The students learned the underlying concepts.
Relationship to Previous Instruction:

(Have you taught this lesson/topic prior to the LIMSST project?  If so, how did your teaching of this lesson differ from what you taught before?  How did students’ reactions to this lesson differ?)
· I have given daily journal prompts all year.  The students are accustomed to writing to them nearly every day.  They are working well.

· I have taught this lesson before without this format.  I did use the same procedure, but the engaging scenario, prediction, and claims/evidence are a new addition.

· I think that they had a positive response to the lesson.  They should have had more preparation before the lesson due to the new format—my error.  I will definitely use this lesson again, but will better prepare my students.
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