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             Technology-Enhanced Lesson Plan
Lesson Title:  Visualizing the Atom & Energy (Mac only)
Created by: Clare Moritz, Waverly Community Schools
Lesson Abstract:  The learner will be able to visualize the hydrogen atom and see the spectral lines and the energy levels of the hydrogen atom.
Subject Area:  Science
Grade Level:  8th
Unit Title:
Michigan Educational Technology Standards Connection: 
Basic Operation and Concept #4
Technology Productivity Tools #2
Michigan Grade Level Content Expectations Connection:  
Michigan Curriculum Framework Connection: 
PME IV.1.3 Classify substances as elements, compounds, or mixtures and justify classification in terms of atoms.
PCM IV.4.3 Explain Physical changes in terms if the arrangement and motion of atoms and molecules.
Estimated time required to complete lesson or unit: 1 to 2 days
Instructional resources:
Atom in a Box shareware

http://daugerresearch.com/orbitals/index.shtml
Atomic Excitation and De-excitation

http://csep10.phys.utk.edu/astr162/lect/light/bohr.html
Atomic Absorption and Emission Spectra
http://csep10.phys.utk.edu/astr162/lect/light/absorption.html
http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/multimedia/unit2/stellar_spectra/stellar_spectra.html
Additional background sites

http://www.aip.org/history/electron/jjhome.htm
http://education.jlab.org/atomtour/
http://www.astro.uiuc.edu/~kaler/sow/spectra.html#photons
Prior required technology skills:

The student will need basic computer and internet skills.
Sequence of Activities:

Download the atom in a box application.

Print the read me.

Play with the application, there is a lot in the application most of which we don’t use!
Have the student explore the upper left corner that shows the hydrogen atom with its electron cloud.

Draw a picture of the hydrogen atom.

Using the boxes in the Transitions Allowed by Selection Rules, point to the number on the left |7,0,0>.  Look at the left for the arrow pointing up or down, and color of the arrow.  See how moving the pointer changes the direction of the arrow and color. 
Using the boxes in the Transitions Allowed by Selection Rules, point to the number on the left |7,0,0>.  Watch what happens to the Spectral lines of Hydrogen.
Atomic Excitation and De-excitation

http://csep10.phys.utk.edu/astr162/lect/light/bohr.html
Atomic Absorption and Emission Spectra

http://csep10.phys.utk.edu/astr162/lect/light/absorption.html
http://www.ioncmaste.ca/homepage/resources/web_resources/CSA_Astro9/files/multimedia/unit2/stellar_spectra/stellar_spectra.html
Have the students point to five energy levels noting the color, direction of the arrow, and color of the spectral line, emission or absorption spectra, wavelength, and energy of the color.
Assessments:

· Pre-Assessment:
Discuss with student the background information they have about the models atom and energy.
· Post-Assessment:

Have students turn in the drawing of the hydrogen atom and the table showing the five energy levels.

· Scoring Criteria:

Incomplete=1

Somewhat=2

Complete=3

Technology (hardware/software):
Atom in a Box shareware

http://daugerresearch.com/orbitals/index.shtml
Demonstration computer/projector or computer center is needed for student to complete this lesson.
Key Vocabulary:
Atom

Vibrating

Energy

Light

Spectrum

Emission

Adsorption

Application Beyond School:

Neon signs
Fireworks
Teacher Reflection and Notes:
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