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Content Goals:

The goal of this activity is to teach map nano-scale objects such as atoms, molecules or nano molecules and provide interacting applications of nano-scale microscopy.

Attitudinal Goals:

The attitudinal goal of this activity is to instill curiosity about nano scale microscopy.

Process Goals:

Students need to reveal the shape formed by the magnets underneath the galvanized metal sheet using a magnetic tip, a ball bearing and/or iron filings.

Science Standards:

Applications


Forces


Metals: Magnetic Materials (chemistry)


Magnetism


Science Tools (Microscopes)

Prior Knowledge Assumed:

It might be a good idea to introduce AFM, MFM, SEM, etc.  Students need to have a general understanding on how magnets work (attractive/repulsive forces, north/south poles, etc).

Materials Needed:

Galvanized metal sheets

Ball bearings

Iron Filings

Clear plastic plate to place iron filings

Graph paper

Lesson Plan Outline:
Teacher Preparation:

Teacher arranges magnets in different shapes underneath galvanized metal sheets for each group of students (make sure that the students don’t look underneath to see where the magnets are located.)

Groups of Students:

1. Each group of students needs to reveal the shape formed by the magnets underneath the galvanized metal sheet first by using a ball bearing.  Have groups make a magnetic tip by attaching a magnet to the tip of a unsharpened pencil.  They can double check that they have the right locations of the magnets underneath with this magnetic tip.

2. Then, using graph paper each group of students measures and reproduces the shape on graph paper.

3. Teacher reveals the shapes by using iron filings.

Describe how the activity components achieve your goals:

This activity fulfills its purpose if students can understand how nano microscopy works.

Assessment Methods:

Students can explain their understanding of how were able to reveal their shape to the whole class.

When would you integrate this into your curriculum?

You can integrate this activity when you talk forces, magnetism, conductors, magnetic materials, metals, microscopy and nanotechnology. 

