Supporting Material C:  Teacher Lesson Plan for Chemoscan Project 

 NGSS Lesson Planning Template 
	Grade/ Grade Band:9-12
	Topic: Chemical reactions
	Lesson time: 3-5 days depending on number of students using 30 minutes per class period if block schedule. If non block schedule then 20 minutes per day for a week.

	Brief Lesson Description:  Creation of Chemoscans

	Performance Expectation(s): HS-PS1-2. Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties.

	

	Narrative / Background Information 

	Prior Student Knowledge: 
Atomic Structure and Nuclear Processes

 Bonding and Chemical Formulas
Types of chemical reactions



	Possible Preconceptions/Misconceptions: 
Understanding the difference between chemical and physical changes reactions
Understanding what the key components of a reaction versus the spectators

	LESSON PLAN – 5-E Model 

	ENGAGE:  Opening Activity – Access Prior Learning / Stimulate Interest / Generate Questions: 
The students will be given previously created chemoscans to view and discuss in groups. The students will be asked to determine what they think they are looking at in each image and evaluate its aesthetic appeal. If no chemoscans are available go to http://fineartamerica.com/art/chemistry for examples of chemistry based art.
In their groups the students should answer the questions:

What is art?

How does art fit into the science realm?

How are these images based in chemistry?

How could we use a chemistry concept we have learned to create art?

The students will report their findings in a whole class discussion.

	EXPLORE: Lesson Description – Materials Needed / Probing or Clarifying Questions: 

Day 1 and 2 activities will not take the entire period so other work can take place (review, research, etc.)

Day 1

· Opening Activity

· Whole class discussion -chemoscans a digitized image of a chemical reaction as it occurs

· Review chemical reaction types

· Students will be tasked with researching possible materials from a list provided by the teacher 
· Day 2

· Students will be assigned to groups of 2 or 3 and go over their lists of materials provided by teacher.  The students should discuss what they think will be a viable chemical reaction and what will not be using prior knowledge and research at their tables
· Each student is required to design a unique reaction for their chemoscan with the help of the group members. For instance, one individual from the group may use tums and vinegar, another individual from the group may design banana and hydrogen peroxide, and the last group member may use ketchup and vinegar. The three group members must help each other design their individual reactions. 

· After the group work is completed the students must go home and write the formula equation  for the chemical reaction they have chosen and predict the outcome of the product. 

Day 3-5

· The same groups will get back together to look at the chemical formula equation  they have written and the predictions about the products. Once given group approval the individual student will bring their formula to the teacher for approval. Once the student had received group and teacher approval then the chemoscan process can begin. Sometime needs to be provided for the students to work on their completed chemoscan in Photoshop (if available) or https://pixlr.com/ (free). The students will complete an artist statement to include with the artwork when displayed (see elaborate). There is no special training needed as the students creative process is part of the exploration of the digital imaging program. 
Chemoscan creation

The student will place a glass or plastic petri dish with no lid on an open scanner. The student will quickly place the reactants from his reaction design on the plate and close the scanner as much as possible while hitting the scan button. It is important that the student get the image scanned as the reaction takes place. (the chemoscan process may take more than one day depending on the number of students involved)
Differentiation for special needs students will be the Tiered Lab format.  All students have the option to work at their own pace and complete the activities below before beginning the chemoscan process. There is a learning center in the classroom where students can work individually or in pairs. 
Reading materials associated with chemical reactions is available at the learning center in the classroom with guided reading activities
The chemical symbols and formula can be reviewed using the chemistry name game found at https://www.acs.org/content/dam/acsorg/education/outreach/kidschemistry/the-chemistry-name-game.pdf using the Ipad provided by the school
Types of reactions and predicting the outcome of chemical reactions will be reviewed with the tutorial from https://www.acs.org/content/dam/acsorg/education/outreach/kidschemistry/the-chemistry-name-game.pdf using the Ipads provided by the school.
*The chemoscan must be saved to be imported into a photo editor at a later time. 



	EXPLAIN: Concepts Explained and Vocabulary Defined: 
Vocabulary: 

Chemoscan     Ion    
Chemical reaction

Reactants and products

art

	ELABORATE:  Applications and Extensions: 

The students will complete and artists statement that includes the questions:
What did I do?

How did I do it?

Why did I do it this way?

What influenced me most?

How does my art relate to the art of my peers?

What do I want others to understand about my art?

Am I unwilling to discuss any aspects of my work? If so, why?  

	EVALUATE:  
Formative Monitoring (Questioning / Discussion): 

Enthusiasm and Learning Formative Assessment Example Chart

This chart is great for not only collecting feedback, but also introducing scatter plots to students. Students rank what they learned that day and how much they enjoyed the lessons. They then elaborate on a Post-It, offering details about what they found helpful to them in having a successful learning day. They can also share what prevented them from having a fulfilling day. Compile the data and discuss it in class the next day.

Hopefully these creative formative assessment examples have inspired you to devise your own engaging assessment tools! Let us know which methods you find to be the most fun and valuable.
Summative Assessment (Quiz / Project / Report): 

Artist Statement and art show display



	Elaborate Further / Reflect: Enrichment: 
The students can enter their work into a photography contest they find locally or on the internet. 

The students can create a different type of chemoscan based on a science concept they have learned in class but not necessarily a chemical reaction. For example polarized light, chromatography, surface tension, etc.

	Safety

Students should follow all lab safety rules as defined in the student/ parent safety contract. When creating the chemoscan goggles and lab coats must be worn. 


	Materials Required for This Lesson/Activity

	Quantity
	Description
	Potential Supplier (item #)
	Estimated Price

	
	 Computer scanner
	school
	free

	
	Pixlr.com or Photoshop if available
	school
	free

	
	Internet access
	school
	free

	
	 Color printer
	school
	free

	
	Photo paper size varies
	Office depot
	$10-50

	
	Student provided material from home (ketchup, tums, vinegar, lemon juice, tomatoes, etc.)
	home
	free

	
	Petri dishes
	school
	free

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


