Introduction
The way we classify matter allows us to characterize various properties of that matter. In order to learn more about how these specific classifications influence the properties of each molecule or atom, the students will write a flowchart to classify matter by using Python. 

Objectives
Students will be able to:
	Write a program which will be able to classify matter by asking simple yes or no 
		questions
	Classify various samples of matter by using observations about its properties
	Define pure, mixture, element, compound, homogeneous, and heterogeneous
	
Standards
Standard - 3.2.C.A1
Differentiate between physical properties and chemical properties.
Differentiate between pure substances and mixtures; differentiate between heterogeneous and homogeneous mixtures.
Timing
	5 Minutes: Do Now - How do you organize your clothes?
	5 Minutes: Discussion
	5 Minutes: Show computer program - Introduce lesson
	5 Minutes: Logistics - distribute computers
	10 minutes: Pseudocode
	10 Minutes: Introduce how to input values, use conditional statements (IF ELSE), and print statements
	15 Minutes: Allow students to code their program
If necessary, second day: review and allow students to code further

Breakdown
Engage
To engage students in the subject, the teacher will start by asking students how they organize and sort their clothes. This engages them because they are discussing something really relatable in their everyday lives. They discuss the size, shape, color, brand, and other qualities of the clothes. Then their focus is turned to the main topic as they can see the different ways they classify their clothes are similar to classifying chemicals. A joke such as the one shown can help demonstrate how classifying chemicals can be important to chemists.[image: ]

The discussion allows students to voice their opinions which makes them feel heard and important, which will help them focus on the lesson. The pseudocode portion of the lesson will engage the students by bridging the gap between English and coding. They will be able to see something similar to the coding language, but will have it written out in something much more understandable to them. This use of pseudocode keeps students from feeling overwhelmed by a completely new coding language, and instead informs them of the setup of the coding language in a way they can understand.

When the students write their own code they are actively learning about coding. They must be engaged at this point to be able to achieve the goal of writing their code. The initial discussion and the part of the lesson where the students are writing their own codes are the most engaging aspects to the lesson since the students are actively involved in the lesson at those points.





Explore
The students will take what they learned about classification of their clothes and apply it to chemistry and how matter can be classified based on its physical and chemical properties.  The students will learn about coding and how to create a coding program that generates a series of questions about samples and attempt to identify the correct chemical classification of the sample.

Explain
	During the lesson, the students will collaborate in small groups to determine a way to code a solution to classification. Students will present their logic to another group, and each group will check whether the logic is valid. The teacher will also go around to each group and determine any issues with the code. Students will use this time to explain their logic and how their program solves the problem.

Elaborate
This lesson revolves around content that forms the base of logical analysis and assessment. The students will reinforce their understanding of the importance of asking certain types of questions when assessing terms and deciding which questions to ask. This allows students to implement what they have learned into a real-life activity and use this assessment process to navigate towards deeper understanding while being able to explain and document their thinking process. Students can implement these skills in their everyday lives by classifying objects commonly seen in their homes (e.g. toothpaste, baking soda, grocery items, etc.). By classifying these common household objects, students can obtain a deeper understanding of how these items can be classified in a chemical sense. In addition, students can then modify their code to be able to classify objects in other ways such as based on purpose of use, type of item, etc.



Evaluate
Students will be graded based on the quality of their code, and their participation in class.





Code
print ("Please answer the following questions by typing in Y for yes and N for no.")

pure_mixture = input("Is your sample made of more than one chemical? ")
if pure_mixture != "Y" and pure_mixture != "N":
    print ("This is not a valid answer.")
elif pure_mixture == "Y":
    homo_hetero = input("Is your sample well mixed, i.e. uniform throughout? ")
    if homo_hetero != "Y" and homo_hetero != "N":
        print ("This is not a valid answer.")
    elif homo_hetero == "Y":
        print ("Your sample is a homogeneous mixture.\n"
               "Examples of homogeneous mixtures: soda, salt water, air, etc.")
    else:
        print ("Your sample is a heterogeneous mixture.\n"
               "Examples of heterogeneous mixtures: granola, cereal, cookies, etc.")
else:
    element_compound = input("Is your sample composed of more than one type of atom? ")
    if element_compound != "Y" and element_compound != "N":
        print ("This is not a valid answer.")
    elif element_compound == "Y":
        print ("Your sample is a pure compound.\n"
               "Examples of compounds: water (H2O), salt (NaCl), sugar (C12H22O11), etc.")
    else:
        print ("Your sample is a pure element.\n"
               "Examples of elements: hydrogen (H), helium (He), oxygen (O2), etc.")
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