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Summary: 

This activity is designed to demonstrate and provide the students with an understanding of the parts of an atom. The students will be engaged in the activity by creating a moving model of an atom by either watching or participating in making the models.

Standards:

	Texas
	National

	Science:

6-8.3 (A) Analyze, review, and critique scientific explanations.

6-8.3 (C)  Represent the natural world using models and identify the limitations of these models

	Science:

A: Science as inquiry, abilities necessary to do inquiry

G: History and Nature of Science 


Grade Level: 

· Target Grade: 6-8

Time Required: 1 Class Period 


Activity Team/Group Size: Entire Class
Materials: 

· 15 or more hats
· Masking tape

· Open space
Learning Objectives: 

· Parts of the atom
· Orbital’s
Lesson Introduction / Motivation: 
Water molecules are composed of two hydrogen atoms and one oxygen atom put together but what is a hydrogen atom composed of? Explain that atoms are the building blocks of substances. Discuss with the class a brief overview of all the parts of the atom, where they are located, and what their charges are.
Lesson Plan: 
This activity will allow the students to participate in creating a moving model of the atom. Each student will be assigned a different component of the atom, proton, neutron or electron, and will play the role of that particle. The first 5 elements and their electron orbitals will be modeled. The number of hats determines the number of elements that can be modeled, more hats equals more elements. The teacher will guide the students in making these models as well as setting up the activity.
Procedure:

1. Gather all of the supplies needed for the experiment.
2. Signify which hats are protons, neutrons, or electrons. This could be done by having different color hats or marking on the hats with a plus or minus sign to denote what it represents. Suggested colors are green for proton, red for neutron, and yellow for electron
3. Next, tape a designated area for the nucleus of the atoms. Be sure to make this large enough to accompany as many protons and neutrons for the largest element in the lesson plan. For this lesson plan, boron will be the largest element so, the space will need to be large enough to fit 10 people.
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Figure 1

4. Now that the nucleus is taped, the orbital’s can be taped. The 1S orbital should just be a circle about 30 cm distance from the nucleus. The 2S orbital should be another circle about 30 cm outside the 1S orbital. The 2P orbital should be a dumbbell shape as in Figure 1. The two 2P orbitals shown are for the x and y axes.
5. Once all of the orbitals are taped down pass out the hats to the students. Explain that there are different orbital’s that can hold a varying amount of electrons (s=2, p=6, d=10). 
6. Start with hydrogen and increment by one element at a time to the last allowed because of supplies/classroom size. Get the students involved by asking how many protons and neutrons should be added to create the next element and how many and to which orbitals should the additional electrons be added to?
7. You can ask the students who are portraying electrons to move around the orbital’s since electrons are always moving but, remind them that electrons do not follow an exact path and the shapes of the orbital’s are approximations of where the electrons are most likely to be.
8. Once the highest element is demonstrated by the allowable students/supplies gather all of the materials and place them in the proper storing place. Allow the students ample time to fill out the worksheet before collecting them.
Lesson Closure:

Collect the worksheets from the students. Discuss the demonstrations with the students. Review the parts of the atom and orbitals. 

Assessment: 
Grade the worksheet based on the answer key. 
Background and Concepts for Teachers: 

· General knowledge atoms and orbitals.
Safety Issues: 
· none
Other documents:
· Student worksheet 
Keywords: 

· Atoms
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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