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Lesson Summary: 

This demonstration and activity allows the students to visual a 3D representation of the structure of an atom and its composition of protons, neutrons, and electrons.  Beginning with an introduction to the atom and the atoms size relative to visual cues of the students, the teacher will then create an atom model using balloons (as the valences) and candies (as the protons, electrons, and neutrons).  As the target student level is not familiar with valences and orbital, the focus of this demonstration is on the number and general location of the protons, electrons, and neutrons, as well as the nucleus, atomic mass, and atomic number. 

Subject: 

· Science: Life and Physical Science

Time Required: 15-20 min Demo 
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Lesson Introduction / Motivation: 

First ask for a student to volunteer.  Hand the volunteer a strip of paper that is 28 cm and ask them to cut the paper in half.  Take one of the halves and cut it into half.  Continue this process and until they are no longer able to cut in half, keep count of how many times the paper has been cut.  Compare the outcome to the information in the table below and explain to the students that it would have taken ____ cuts more to reach the size of the atom.
Cut 1   
14.0 cm
5.5" 


Child's hand, pockets 

Cut 2 
7.0 cm 

2.75" 


Fingers, ears, toes 

Cut 3 
3.5 cm 

1.38" 


Watch, mushroom, eye 

Cut 4 
1.75 cm 
0.69" 


Keyboard keys, rings, insects 

Cut 6 
0.44 cm 
0.17" 


Poppy seeds 

Cut 8 
1 mm 

0.04" 


Thread. 
Congratulations if you’re still in! 

Cut 10 
0.25 mm 
0.01"


Still cutting? 
Most have quit by now 

Cut 12 
0.06 mm 
0.002" 


Microscopic range, human hair 

Cut 14 
0.015 mm
0.006" 


Width of paper, microchip components 

Cut 18 
1 micron 
0.0004" 

Water purification openings, bacteria 

Cut 19
0.5 micron 
0.000018" 

Visible light waves 

Cut 24 
0.015 micron 
0.0000006" 

Electron microscope range, membranes
Cut 31
0.0001 micron 0.0000000045"
The size of an Atom!
Lesson Plan:
Oxygen Atom DEMO:

1. Place 8 protons (green candy) and 8 neutrons (yellow candy) into a clear egg shell.  This is the nucleus.

2. Put the nucleus and 2 electrons (brown candy) in the small red balloon.
3. Place 6 electrons (brown candy) in the large red balloon. 
4. Insert the deflated small red balloon into the large red balloon. 
5. Hold the ends of the balloons together and carefully inflate the small red balloon while it remains inside the large balloon. Only inflate it enough so the walls stand out away from the electrons. Tie it off. 
6. Next, inflate the large red balloon while continuing to push the small red balloon farther inside. Continue to inflate the large red balloon until it is significantly larger than the small balloon now inside. Tie off the large balloon. 
This atom now contains 8 electrons and represents oxygen. Point out to the students that the 8 electrons are grouped as 2 in the inner orbital (balloon) and 6 in the outer. Though this model is still deficient in that atoms are not distributed into orbitals, it still demonstrates that they occupy varying distances from the nucleus. 

1. Pass the Oxygen Atom around the classroom

2. Have the students pick another element from the periodic table (limited to first 30 elements)

3. Construct another atom from the balloons, but have the class tell you how many protons and neutrons should be placed into the nucleus, and how many electrons should be surrounding the atom.
Materials Required:

· 12-inch red balloons

· 5- inch red balloons 

· Clear plastic egg shell

· 20-30 Yellow, Green and Brown Candies 

Lesson Closure:


Conclude the class with a brief discussion on the usage of models in science and benefits and the limitations that that create.  How did the atom model benefit our understanding of the structure of an atom?  What limitations are involved with the atom model?

How can we make a model of an atom? Atoms are much too small to be seen, but experiments on the behavior of atoms have allowed us to understand that an atom is made up of protons and neutrons in the nucleus and electrons in various orbitals around the nucleus. Because the atom is so small and the electrons move so quickly, it is difficult to know exactly how an atom looks. However, we can develop models to help us understand them better. 

Vocabulary / Definitions:  

· Proton - elementary particle having a single positive electrical charge and constituting the nucleus of the ordinary hydrogen atom.
· Neutron - uncharged elementary particle of slightly greater mass than the proton.
· Electron - An elementary particle that circles the nucleus of an atom. Electrons are considered to be negatively charged.
· Nucleus - The positively charged central region of an atom, composed of protons and neutrons and containing almost all of the mass of the atom.
· Atom - A unit of matter, the smallest unit of an element, having all the characteristics of that element and consisting of a dense, central, positively charged nucleus surrounded by a system of electrons.
Lesson Extension:

· The oxygen atomic model and hydrogen atomic models can further be combined to represent a water molecule that would demonstrate the stability of an octet of electrons in the outer valence levels of atoms involved in chemical bonds. 

· Atomic Modeling:

The students are each assigned an element and then told to make a model of the atom.   Each model should also reflect the use of the element.  For example, silver can be modeled with plastic silver rings and crumpled tinfoil.  On the due date, each student presents their element to the class, talks about their atom, and describes its use, noting the materials used to build the model.

Lesson Scaling: 

· If  the class room is familiar with valences and orbitals, have them construct their own atoms (either in groups or as individuals)
References: 

· http://www.miamisci.org/af/sln/phantom/papercutting.html
· http://www.perceptions.couk.com/imgs/atom.gif
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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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