Challenge Question

James, Donte, and Maria are having tea.  James places a cup of tea and a sugar cube on a balance, and measures the total mass:
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James says, “When I drop the sugar cube into the tea, the mass indicated on the scale will decrease.”

Donte replies, “No it won’t!  The mass will stay the same.”

Maria laughs and says, “You are both wrong.  The mass will increase.”

With which person do you agree, and WHY?  Provide a thoughtful explanation.

Experiment #1—Mixing Different Things & Finding Mass

What group are you?  GROUP # ________

Note: Different groups will be mixing different substances.  

Circle what you will be mixing:


Groups 1, 2, 3: mix solid A + solid B

Groups 4, 5, 6: mix liquid C + liquid D

Groups 7, 8, 9: mix solid A + liquid C

Instructions:

Use the electronic balance to measure the total mass of the ingredients before mixing.  Record in the data table.  Then carefully mix the ingredients.  Record the total mass after mixing.

Data Table:

	Record the 2 substances your group mixed:
	Total mass before mixing
	Total mass after mixing

	
	
	


Write your data in the chart posted in front of the room.

Experiment #2—Gather Additional Data

What group are you?  GROUP # ________

Note: This time every group will be testing the same substances:  


solid B + liquid D

Instructions:

Use the electronic balance to measure the total mass of the ingredients before mixing.  Record in the data table.  Then carefully mix the ingredients.  Record the total mass after mixing.

Data Table:

	Record the 2 substances your group mixed:
	Total mass before mixing
	Total mass after mixing

	   Solid B    +    Liquid D


	
	


Write your data in the chart posted in front of the room.

Experiment #3—Test Your Ideas

What group are you?  GROUP # ________

You will be given the following prepared materials:

1 empty soda bottle with some Solid B at the bottom

1 test tube with some Liquid D in it

(and the electronic balance)

Instructions:

1.  Your goal is to slide the test tube into the bottle without spilling any of the liquid.  Tilt the soda bottle, then slide the test tube down the inside of the bottle until it gets to the bottom.

2.  Make sure the cap is tightly screwed onto the bottle.

3.  Use the electronic balance to measure the total mass before mixing, and record in the data table.

4.  Turn the bottle sideways, so that all of the liquid spills out and mixes with the solid.

5.  Use the balance to find the total mass after the mixing, and record in the data table.

Data Table:

	Record the 2 substances your group mixed:
	Total mass before mixing
	Total mass after mixing

	   Solid B    +    Liquid D


	
	


Write your data in the chart posted in front of the room.

Materials List

CSTA 2013 Conservation of Matter

Assume we have 9 groups, with up to 5 people per group (45 people max).

50 copies of handouts:

1) Document: “Challenge Q & Exp 1 & 2.doc”

2) Document: “Experiment 3.doc”

3) final PPT slide with contact information

On computer:  PPT presentation “Conservation of Matter.ppt”

LCD projector & dongle

30 sheets of poster paper

20 markers (about 2 per group)

9 electronic balances

6 extension cords

6 power strips

Blue tape to hold down cords

Substances for mixing:

Salt (SOLID A)

Baking soda (SOLID B)

Bromethymol blue (BTB) in water  (LIQUID C)

Vinegar (LIQUID D)

Containers:

Either Dixie cups or small plastic containers

Water bottle to mix the bromethymol blue

Roll of paper towels

Funnels for pouring substances into cups or containers

10 empty soda bottles (16 oz) with caps

10 test tubes

Optional experiment:

Flask

Balloon

Electrical tape

CSTA 2013 Outline—Conservation of Matter—RH (all data pages will be glued into notebooks)

	Duration
	Description

	5
	1.  Introduction & Challenge Question    (Notebook)   

Have participants work on Challenge Question as they arrive.  When workshop officially starts, introduce ourselves and title of workshop.  Then give them a minute or two to finish the Challenge Question.

	10
	2.  Experiment #1 (Mixing different things and finding mass)       

We will have 9 electronic balances, and therefore 9 groups. Since we have 3 different pairs of substances to mix, we will assign 1 pair of substances to 3 groups, the 2nd pair of substances to 3 groups, and the 3rd pair of substances to 3 groups.

Participants turn to “Experiment #1” sheet.  Record the total mass before and after mixing.

A.  Groups 1, 2, 3: mix solid A + solid B  (salt + baking soda)

B.  Groups 4, 5, 6: mix liquid C + liquid D  (H2O&BTB + vinegar)

C.  Groups 7, 8, 9: mix solid A + liquid C  (H2O&BTB + salt)

Groups fill in blank chart in front of room (poster paper) with their data (so everyone can see everyone else’s results).

	5
	3.  Review Particle Model     

*Everything is made of tiny particles.

*These particles are arranged and spaced in certain ways.    (this stuff will be a PPT slide)

ALSO: this will be posted on poster paper for reference.

	10
	4. Apply Model to Construct Explanation     Apply the particle model to construct an explanation as to why the mass stayed the same before and after the mixing.  You must include a drawing and a written response.

On poster paper.  Post on wall when complete.  You have 8 minutes.

Instructors: highlight the patterns across the posters.

	5
	5.  Gather Additional Data: Experiment #2      

Participants turn to “Experiment #2” sheet.  Record the total mass before and after mixing.

All groups mix the same pair of substances:  mix solid B + liquid D (vinegar + baking soda)



	5
	6.  Discuss Results and Implications of Experiment #2     

What are your results?  (Mass should decrease).  WHAT? The mass decreased?!  This violates our model, doesn’t it?  Our model says the mass should stay constant.  

WHY did the mass decrease?

(Explain that in class, we would have groups write out/draw their hypothesis, then share)

Pose the question, then ask people to just raise their hands to suggest an answer.

	5
	7.  Let’s test your ideas—Experiment #3     

Participants do the final experiment.  Distribute the instructions/data table for Experiment #3.

We have everything set up (measured) and ready to go.  Vinegar in test tubes, baking soda in soda bottles.  They do the “before” mass, shake, then “after” mass.

	10
	8.  Apply Model to Construct Explanation     

Apply the particle model to construct an explanation as to why the mass stayed the same before and after the mixing.  You must include a drawing and a written response.

On poster paper.  Post on wall when complete.  You have 8 minutes.

	5
	9.  Conclusion:  Generalize a Concluding Model Statement     

Write a final single concluding statement regarding what these specific examples of mixing different types of substances (including substances that undergo chemical reactions) might tell us about matter in general.  Share?  

OR to save time, just STATE our general conclusion model statement.  Post our website & emails.  IF there is time: discuss and demonstrate our original experiment #3! 


http://saspcsus.pbworks.com/w/page/70319851/CSTA2013A
Notebooking Essences used:

Prior Knowledge-Challenge Question

Data Collection-all three experiments

Sense Making-Step 4

Metacognition-Revise explanation

Crosscutting: Energy and Matter

                        Scale, Proportion, and Quantity

S and E Practices: Developing and Using Models

