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The UIUC-NCAT partnership in Nanoscience Engineering Research and Education emphasizes the introduction of nanotechnology concepts in pre-college education. As part of this thrust, three middle and high school teachers from North Carolina’s Piedmont Triad Region participated in a week-long summer camp for middle school students at NC A&T State University and a 2-week Teachers Workshop at the University of Illinois this summer. They were exposed to state-of-the-art research facilities and programs and challenged with developing discovery-based learning experiments and modules suited to the North Carolina Course of Study Codes. This presentation will demonstrate 5 experiments that are fairly inexpensive to set up and serve to engage middle and high school students.  The activities consist of:

1) Using a Spectrometer to test for Particulate Matter in Engine Exhaust Emissions. This activity will help students to understand how small particulates in engine exhaust emissions can be measured. This will also the demonstrate the amount of unburned gasoline Hydrocarbon (HC), and Oxides of Nitrogen (NOx) that is measured in Parts Per Million (PPM) with a engine gas analyzer. Gases will be captured and changed to a liquid (small amounts of liquid is released from the exhaust as engine warms). Students will design their own Spectrometer using Styrofoam, LED, Flashlight, Tube Container and Digital-Multimeter. The correlation occurs with the measure of density by the ohm meter compared to a pure water reading since a small amount of water (H2O) is emitted in the exhaust. Students will understand how calibration occurs when pure water will set the base specifications and a comparison with the emission sample. This activity can be integrated with a math, science, and technology class. This lesson will also complete requirements for the North Carolina Standard Course of Study for Trade and Industrial Education. VoCats Course Blueprints 7511 Automotive Service Technology, A. Leadership 1A01, B. Orientation to Automotive Technology 1A02.01, C. Safety 1A03.01, E. Measuring 1A05, H. Engines 1A08.09, I. Electrical Systems 1A09.02 

This activity can also be integrated with into any math, science, or technology class.

2) This is a simple and inexpensive way to help students understand how Actuators, Sensors, and Pumps work with open and close loop systems. Students will carry out experiments that will convert an electrical current into mechanical action based on temperature. This is a good visual experiment to demonstrate input and output devices that are very common in automobiles. Also demonstrates Ohms Law using Volts, Amps, and Resistance to change variables to obtain different outcomes. This activity will also complete requirements for the North Carolina Standard Course of Study for Trade and Industrial Education. VoCats Course Blueprints for Automotive Technology are as follow: G. Electrical Theory3A07.02, H. Lighting Systems 3A08.01, I. Instrumentation System 3A09.01-07, K. Accessories 3A11

3)  Airplane Launcher:

This experiment will help the student to analyze models, simulations and appropriate technologies to build an understanding of motion and forces.  Nitinol is a name for shape memory alloy actuator wires. Made of nickel-titanium these small diameter wires contract like muscles when they are electrically driven. This ability to flex or shorten is a characteristic of certain alloys which dynamically change their internal structure at certain temperatures. This experiment uses Muscle Wire (Nitinol) to release a rubber band, held by a piece of tape, to launch a paper airplane or glider from a simple cardboard launcher.  Students will find the distance, time and speed of the airplane.   The supplies are few and a simplified instruction process was developed with Middle School students in mind.   The experiment will correlate with the North Carolina Standard Course of Study 6.05.
4) Laminar Flow:
In this experiment students will gain an understanding of Laminar Flow and its molecular properties for a more complete comprehension of modern sciences in biological, chemical, and physical fields of interest.  This advanced concept can now be demonstrated in the middle school classroom learning environment as students tackle concepts from Reynold's number and microtechnology through a hands-on lab. Students will use PDMS, plexiglass, graph paper, and  fabric paint to create their own working microfluidic channel.  A successful microfluidic channel will help students to understand the relationships between atoms as matter exits in the liquid state.  This lesson will also complete requirements for the North Carolina Standard Course of Study goal 7 and subgoals mentioned within - The learner will conduct investigations, use models, simulations, and appropriate technologies and information systems to build an understanding of microbiology. By carefully creating microfluidic channels that perform accurate laminar flow, at the nanoscale level students can begin to see how we can control the biggest little experiments.  Observations and further research can be made based on the discovery and reaction of proteins, DNA, and other nanoparticles. The 

students can then draw connections to the development and importance of medical research in a very controlled environment using more resourceful materials and conserving time.

