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Carl Wenning is the 2009-2010 president of the Illinois Section of the American Association of Physics Teachers. He is a semi-retired member of the Illinois State University Physics Department, and continues to work part-time in teacher education. He was director of the Department’s physics teacher education program from 1994-2008.
The Illinois Science Teachers Association and the Illinois Section of the American Association of Physics Teachers are developing Local Physical Science Alliances (LPSAs) for Illinois. Each of these LPSAs will serve as informal professional science education society operating within a small geographic area. LPSAs are now being created with Illinois to help achieve the ends for which both the ISTA and ISAAPT were organized. Once fully developed, the membership of LPSAs will meet four times per academic year to forge and sustain links between elementary school, middle school, high school, community college, and university faculty members who teach physical science (general science, earth & space science, chemistry, and physics). Attendees will share ideas, learn from one another, gain a sense of empowerment, and have a good time. Physical science teachers at all levels will increase their effectiveness by participating in these local alliances, but especially when they spend time promoting and developing horizontal and vertical relationships with other teachers. You are encouraged to attend, participate, and benefit.
The four Physical Science (PS) core ideas from the preliminary framework of the new science education standards (NRC, 2010) might serve as the basis of the four school year meetings of LPSAs:

· PS1: Macroscopic states and characteristic properties of matter depend on the type, arrangement and motion of particles at the molecular and atomic scales. (Structure an Properties of Matter)
· PS2: Forces due to fundamental interactions underlie all matter, structures and transformations; balance or imbalance of forces determines stability and change within all systems. (Interactions, Stability, and Change)
· PS3: Transfers of energy within and between systems never change the total amount of energy, but energy tends to become more dispersed; energy availability regulates what can occur in any process. (Energy and its Transformations)
· PS4: Our understanding of wave properties, together with appropriate instrumentation, allows us to use waves, particularly electromagnetic and sound waves, to investigate nature on all scales, far beyond our direct sense perception. (Waves as carriers of energy and information)

Not only will content theme serve as the focus of various LPSA meetings, but so will vertical and horizontal relationships. During the inaugural year, the meetings – each locally planned and based on the needs of participating teachers – will bring together physical science teaches from high schools, community colleges, and universities. They will pilot LPSA activities and improve them for utilization during the second year. During this second year, physical science teachers at the middle and elementary school will be invited to participate in these quarterly meetings.

Quarterly LPSA meetings will also focus on inquiry-oriented teaching – especially the development of “inquiry sequences” based on one of the present author’s articles, “Levels of inquiry: Hierarchies of pedagogical practices and inquiry processes” (Wenning, 2005). No longer can inquiry teaching be treated as an amalgam of interrelated activities. Rather, inquiry teaching will be seen as incorporated a set of activities based on a philosophically developed inquiry spectrum. Wenning’s inquiry spectrum includes discovery learning, interactive demonstrations, inquiry lessons, and inquiry labs. Teachers at all levels will work cooperatively to create various inquiry sequences for physical science lessons from a single topic area. An example using concepts from “work and power” is given below. (Additional examples are provided in any accompanying article to be published in a future issue of the ISTA Spectrum.)

Discovery Learning

a. 
Students develop an understanding of the concept of work (in the physical sense) by lifting objects of different mass different distances. Distinguish between physiological work and physical work. (Is it “work” to hold a non-moving object?)
b. 
Students develop an under-standing of the concept of power by running and walking up and down stairs. Ask, “Are rates of “exertion” the same? What term might we use to talk about energy expended over time?

Interactive Demonstration

a. 
Develop the mathematical definition of physical work, W = Fd. Have students determine the amount of work required to life an object straight up a given distance. Ask questions about simple machines. Do they provide something for nothing? E.g., free work?

b. 
Develop the mathematical definition of power, P = W/t, here as well. Power is the rate at which energy is expended. Note work-energy theorem if appropriate.
Inquiry Lesson

Using spring scales, determine the amount of work required to move a cart up different inclined planets at constant speed. Determine the values of F and d to calculate work. Compare. Help students see that work is independent of path moving vertically in the earth’s gravitational field from point di to point df. 
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Inquiry Lab

Determine the amount of work performed by a DC motor as it lifts a mass m distance d in a gravitational field with strength g and at a constant speed. Next, determine the power required to perform this work in time interval t. Compare experiment-al work (W = mgd) with theoretical work determined from P = IV. Introduce the concept of efficiency, e. Determine e for the motor.
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While teachers at the elementary and middle school levels might not implement various inquiry lessons and labs, they certainly will want to participate in them during LPSA meetings to develop a better understanding of the concepts. Teacher as the high school level and above can learn from elementary and middle school teachers about conceptual difficulties that students at all levels seem to share. The goal is for teachers to teach teachers so that we can improve the quality and amount of science learning with which children of Illinois struggle each year. 

You can learn more about LPSAs by attending our informational meeting at the autumn ISTA meeting in Springfield, and by visiting our display. If you would like to be part of these efforts to improve science teaching, please contact me at wenning@phy.ilstu.edu or visit the LPSA website which is currently under development. (I’ll come up with a temporary web address before sending this out.)
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