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Objective:

This activity is designed to follow a kinetics experiment where students have seen a chemical reaction that changes concentration over time.  The students will demonstrate their understanding of the chemical reaction by designing an animation that shows a solution’s color diminishing over time.  The animation should be displayed in split-screen, a rate-curve and the color change for the same reaction.
. 

Target student audience: 

Kinetics experiment and ChemSense animation: all levels of chemistry students

Rate laws and order of reactions:  honors and advanced placement students

ChemSense User Level:  

Intermediate, prior experience is necessary

ChemSense Tools used:

Animation, Feedback-Peer

Specialized Tools needed:
None 

Classroom Implementation              

Time:  Pre-laboratory discussion and kinetics experiment:  1 hour

Pre-laboratory discussion and ChemSense animation:  1-½ hours

Student Grouping:  Pairs

Activity Type:  Reinforcement of laboratory concept

Chemistry Concepts in Activity:
California State Standards in Chemistry 8.0 Chemical reaction rates depend on factors that influence the frequency of collision of reactant molecules.

ChemSense Theme:  Concentration:  Measures of concentration usually express the number of molecules per unit volume. When materials combine to undergo chemical reactions, changes in the relationships between molecules over time plays an important role-large collections of molecules mix and collide with one another.

Pre-requisite Chemistry Concepts:
The lesson begins with a discussion of chemical kinetics, factors that affect the rate of a chemical reaction, and examples of rates of reactions such as time-released medicines.  Advanced students will also be taught how to calculate rate laws and the meaning of zero-, first-, and second-order reactions.  The students perform the Decomposition of Crystal Violet experiment using a Vernier colorimeter to measure the change in absorption of light over time.  Using Beer’s Law, the students recognize the use of change in absorption of light as a measure of the change in concentration of Crystal Violet.  (Crystal Violet will react with a base to form a colorless solution.).
ACTIVITY

THE KINETICS OF CRYSTAL VIOLET CHEMSENSE EXPERIMENT

Purpose:

The student will visualize and represent the change in concentration of a chemical during a kinetics experiment.

Goal:


The student will be able to accurately show the correlation of the change in concentration of a solution to the rate of the reaction.

California State Standard: 

8.0 Chemical reaction rates depend on factors that influence the frequency of collision of reactant molecules.

Procedure:

1. As the change in color/change in concentration of the crystal violet reaction occurs, record your observations in your laboratory notebook. 

2. When the reaction is complete, record the data for absorption versus time from the computer data table into your laboratory notebook.

3. Using your observations and data, sketch a 5-frame storyboard into your laboratory notebook.  It should represent the initial, intermediate, and final observations and data of the crystal violet reaction.

4. Use the ChemSense animation tool to make a split-screen animation showing the change in color that occurs in the cuvette and its relationship to the graph of change in absorbance versus time.  The animation should have 30 or more frames.  Use narrative text to support the animation.

5. Show your work to your instructor.  

6. Save your work to your account folder.

7. Invite another lab team to view and comment on your animation.  Comments should address three areas:  Is the change in absorbance versus time relationship accurately represented?  Is the method of displaying the relationship between color and time accurate, and does the narration support it?  Is the animation smooth, and is the artwork effective in communicating the relationship?  Record the comments made about your artwork in your laboratory notebook.

8. View the work of another lab team and use the same criteria to critique their animation.  Record your comments in your laboratory notebook.

9. Log out and record your work time in your laboratory notebook.

Rubric for scoring:

Grading Rubric:
	Rubric Score
	Level of Competence
	Expectation Level

	4
	Mastery
	Animation has smooth transitions between frames.  Artwork accurately represents the equipment.  The change in color is consistent with the change in slope for the line graph.  Axes are accurately labeled and the curve represents the reaction rate.  Text addresses the chemical reaction.

	3
	Skilled
	Animation may not be smooth and orbital shapes may have minor errors.  Artwork accurately represents the equipment.  The change in color is consistent with the change in slope for the line graph.  Axes are accurately labeled, but the curve does not accurately represent the reaction rate. Text addresses the chemical reaction.

	2
	Proficient
	Animation is not smooth, but orbital shapes are accurate.  Artwork accurately represents the equipment.  The change in color may not be consistent with the change in slope for the line graph.  Axes are not accurately labeled, or the curve does not accurately represent the reaction rate. Text may not address the chemical reaction.

	1
	Introductory
	Animation may not be smooth.  Artwork accurately represents the equipment.  The change in color may not be consistent with the change in slope for the line graph.  Axes are not accurately labeled, and the curve does not accurately represent the reaction rate. Text may not address the chemical reaction.

	0
	Incomplete
	Animation may have smooth transitions between frames, but the artwork does not accurately represents the equipment.  The change in color is not consistent with the change in slope for the line graph.  Axes are not accurately labeled, and the curve does not accurately represent the reaction rate. Text may not address the chemical reaction.


Links:  

Vernier Chemistry With Computers Experiment 30

Integrated Uses: 

None
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