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Content Goals: Students will understand the interaction between electron magnetic energy and nanotechnology probeware.

Process Goals: to understand the challenges of working with nano-sized materials.

Attitudinal Goals: to appreciate the challenges of nanotechnology and the possibility of nanoscience.
California State Standards Addressed:

Forces

2. Unbalanced forces cause changes in velocity. As a basis for understanding this concept: 

a. Students know a force has both direction and magnitude. 

b. Students know when an object is subject to two or more forces at once, the result is the cumulative effect of all the forces. 

e. Students know that when the forces on an object are unbalanced, the object will change its velocity (that is, it will speed up, slow down, or change direction). 

f. Students know the greater the mass of an object, the more force is needed to achieve the same rate of change in motion. 

Structure of Matter

3. Each of the more than 100 elements of matter has distinct properties and a distinct atomic structure. All forms of matter are composed of one or more of the elements. As a basis for understanding this concept: 

a. Students know the structure of the atom and know it is composed of protons, neutrons, and electrons. 

b. Students know that compounds are formed by combining two or more different elements and that compounds have properties that are different from their constituent elements. 

c. Students know atoms and molecules form solids by building up repeating patterns, such as the crystal structure of NaCl or long-chain polymers. 

Prior Knowledge Assumed:
1. Basics of the periodic table(properties of metals and semiconductors)
2. atoms are the basic unit of all matter
3. Atoms are comprised of protons, neutrons, and electrons
4. Basic properties of electrons(charges and sizes)
5. Basic Nanoscale knowledge
6. Basic of magnetic principles(poles,repulsion and attraction)
7. LINK to Nanoscience: http://nanokids.rice.edu/workbook/English/interactiveNotebook.htm
8. Link to powerpoint from Kyle
Teacher Preparation:

Before activity prepare class set of boxes for inquiry activity. Each plastic dish should be spray painted black so students can not see in the dish. Then have magnets arranged in a random pattern, random number of magnets, poles and label boxes.

Lesson Outline: What the students do:

1. Students will be asked to create a method of determing what is in a mystery box when they can not use their normal senses to explore an unknown object. 

2. They will be provided with a bag of tools and may suggest others to stimulate their inquiry. Suggested items will be paperclip, coin, pencil, string, tape, and a ruler.

3. Most students will recognize that the unknown has magnetic properties or are magnets. Students will be guided through a discussion( brief) on their initial observations about differences in the magnets in the box. Review with students repulsion, attraction, electron energy flow and forces that are acting on the electrons. 

4. Students will create a graph for the peaks for each numbered surface on  their box based on the perceived forces of attraction or repulsion. 

5. Students will be given a similar sized tray of iron filings to then compare their original graphs and edit their graphs in a different colored pencil. 

6. Students will present their graphs and observations to the class and then be allowed to open up the boxes and compare their graphs with the actual box.

7. Guided lesson on tools scientist use to measure material at the nanoscale will follow the activity with specific attention on probes and the challenges of sensing materials when you can’t really see them.

Goal Acheivement:

1. After completion of the probing inquiry activity and discussion Students will appreciate the challenges of working with the nanoscale. 

2. After creating their own probeware and mapping out the surfaces students will better perceive the interaction between electron magnetic energy.

Assesment Methods:

1. The graph and maps students make will be used to assess student understanding.

2. Lab write up conclusion will allow each student to communicate their developing concepts.

Integration into Curriculum
This lesson is to be inserted into the forces and motion unit. Students will already have been introduced to measurement in science and learn the basics of electrons.
