9/14/2002. updated 12-03.  


A sample grant proposal for a 3- to 4-week modeling workshop in mechanics.


By Jane Jackson, Director, Modeling Instruction Program  (jane.jackson@asu.edu 480-965-8438 http://modeling.asu.edu)





Below is an adaptation of our proposal at Arizona State University in 1998, which was funded at $50,000 by the Eisenhower Mathematics and Science Education Program. Much of the writing is by David Hestenes. Ideas from similar proposals by other universities are included here. Feel free to adapt this and to use parts verbatim. This is not copyrighted!  :)





The State Agency for Higher Education (SAHE) in each state makes Federal ESEA funds (formerly Eisenhower funds) available on a competitive basis to institutions of higher education. You can obtain a Request for Proposals by calling your state’s SAHE Coordinator. A list of the SAHE coordinators is at <http://www.sheeo.org/quality/collab/collab-dir.asp>. Proposal deadlines vary among states; most are in the fall (some have been as early as March). One must plan far ahead of time! Physics (or other sciences) faculty and/or education faculty can write the proposal.





The first things to do:


It is crucial to establish a need! To do this, you should give a survey (see sample on the last 2 pages of this document) to teachers at AAPT section meetings, state STA meetings, LPA meetings, & PTRA workshops. Ask teachers to turn it in before they leave!  Also, e-mail your survey to physics teachers (& maybe physical science, chemistry, or mathematics teachers). If you have a student worker, have them call teachers during their prep period and do the survey by phone.





It's good to recruit at fall meetings. Also, phone teachers; first call their school and ask when the teacher’s prep period is. Speak with the teacher personally; that’s by far the most effective way to recruit. All physics teachers in the region should be called; up to 4 messages may need to be left, asking them to return the call. They will respect your persistence, and many will get involved eventually. They are exceedingly busy, and unused to university folk caring about them.





If you do a mailing, perhaps you can get a spreadsheet of high school addresses from your state Dept. of Education or your College of Education. Address your letter to Physics Teacher  (but don’t expect to get many surveys returned, for teachers are too busy to read their mail, let alone reply).





At the same time (& later, too), give the Cooperative Agreement letter (see Appendix D) to teachers and ask them to hand-carry it to their principal and return it to you within a month. Someone should call the teachers to remind them as the proposal deadline approaches





Preparing your proposal:





Under the new ESEA reauthorization, according to the website for Arizona’s ESEA higher ed program, the state “receives a grant from the U.S. Department of Education under the higher education component of the Academic Teacher and Principal Training Program (ATPTP), which is a competitive grants program for improving the teaching of mathematics, science, language arts-English and social studies, and other core subjects. Available funding shall be used for:


* establishing preservice programs to prepare new teachers and principals who will teach mathematics, science, language arts-English, social studies, and other core subjects;


*  retraining of secondary school teachers and principals who specialize in mathematics, science, language arts-English and social studies, including the provision of stipends for participation in institutes authorized under Title I of the Education for Economic Security Act or


any other program of the National Science Foundation;


*   in-service training for elementary, secondary, and vocational school teachers and principals and training for other appropriate school personnel to improve their teaching and administrative skills, including stipends for participation in institutes authorized under Title I of the Education for Economic Security Act or any other program of the National Science Foundation.”





The U.S. Dept. of Education’s “No Child Left Behind” website (that’s the ESEA reauthorization) gives the Federal regulations (very wordy!), but a much better source of them and your state's regulations is your SAHE coodinator. I find most SAHE coordinators to be helpful!





Federal regulations for the Eisenhower program were (and most of these carry over to the ESEA program): 1) the project must focus on improving education of female, minority, rural, low income, limited-English proficient, and/or handicapped students, 2) the university must “enter into an agreement with a local educational agency, or consortium of such agencies, to provide sustained, high-quality professional development for ... secondary school teachers in the schools of each such agency”, 3) the project must “involve the joint effort of the institution of higher education's school or department of education, if any, and the schools or departments in the specific disciplines in which such professional development will be provided, 4) funds must be spent on professional development of teachers, not on materials used by their students. Workshops should be low cost.





In some states, grants can be for 2 or more years. Modeling workshops can easily form a 2- or 3-year program. I would be glad to supply a sample proposal for a 3- or 4-week modeling workshop in second semester content, and/or a middle school modeling workshop. Contact me for details.





It is important to have two workshop leaders who are skilled at Modeling Instruction, even if funding must be provided to bring one in from another state.





If you have a workshop entirely of commuters, consider holding it for 2 to 3 weeks just after school ends or just before school starts in the fall, then several Saturdays during the academic year. If teachers must live on campus, try to have at least 15 days in summer and 2 follow-up Saturdays.





A successful double workshop, 3 weeks for high school physics teachers (& related fields; i.e., teachers with adequate content background) and 2 weeks for middle school science teachers, was held in Virginia. If you'd like that proposal, please ask me. 





I'd be glad to e-mail you ancillary documents; and you can download some from the ASU Modeling Instruction web site (http://modeling.asu.edu).  We have syllabi, evaluation surveys, information sheets on the modeling method and its effectiveness, a 300+ -page curriculum in mechanics and teacher’s guide, Force Concept Inventory, Mechanics Baseline Test, workshop application form, lists of suggested classroom technology and lab equipment, whiteboard information, sample proposals to foundations for classroom technology for individual teachers and the group (from 2 pages to 10 pages), sample follow-up letter to school officials for support, local physics alliance overview, interest survey for students, listserv discussions on models, published papers on modeling theory and on high school - university partnerships, university methods course descriptions. 





�
Applicant/University or College: _____  University


Project Title: Physics Modeling Workshop for School Technology Infusion





Project Summary:


A corps of leaders in school technology will be created to support continuous improvement of science courses. The physics classroom will stand as a local exemplar of the best use of technology in science teaching. The physics teacher will be available to provide expert advice and assistance on the incorporation of technology into other science courses in their schools and school districts.





Twenty-four inservice physics teachers will participate in 18 full days of training in the summer and 2 days of follow-up during the academic year. They will improve their physics pedagogy by incorporating the modeling cycle, inquiry methods, critical and creative thinking, cooperative learning, and sound use of classroom technology. They will improve their physics content knowledge in mechanics. They will strengthen their local physics alliance to support physics teachers professionally.





The intended outcomes are


for participants: improved content knowledge in physics, better instructional strategies, increased expertise in the scientific use of classroom technology, and an infrastructure for lifelong professional development


in the student population: more students taking physics, better understanding, and an increased enrollment of underserved students


for other science teachers: more familiarity with classroom technology and its appropriate use in their curricula.	


�
PROJECT DESCRIPTION





NEEDS


Physics is the foundation of engineering, technology, and other branches of physical science. Research progress in these fields, as well as a full understanding of their content at the high school and college level, can hardly be achieved without a firm grasp of the principles of physics. Progress in these areas is essential to our national interest.





Nevertheless, as the TIMSS results show, U.S. students are at the bottom of the heap in physics achievement. Students regard the discipline either as hopelessly abstruse or as a jumbled collection of facts, formulas and tricks which somehow must be memorized and then shuffled through to get answers to the artificial problems posed in class. Careful research has shown that traditional modes of physics instruction fail to raise the average student’s understanding of Newtonian physics concepts to the level of basic competency [1,2]. Furthermore, these dismal results occur irrespective of the instructor's knowledge, experience and teaching style, thus suggesting that the traditional pedagogy itself is inadequate. A key to reform is thus professional development in methodology for the teacher. 





______ high school physics teachers have a great need for meaningful professional development. They are isolated; typically there is only one physics teacher in a high school, even in cities. Only one-fourth of the 250 teachers in Arizona have a degree in physics or physics education, so most are underprepared. A sizable percentage (25%) are women, and 40% are rural, although only a few are identifiable minorities. Physics teachers in rural schools teach most or all of the sciences, and their degree is usually in the life sciences. They are not adequately prepared to teach physics or to keep up with changes occurring in physics. Hence they tend to teach as they were taught, by standing in front of the class and writing equations on the chalkboard. Yet they are hard-working, intelligent, motivated, and enthusiastic. They enjoy teaching physics and want to do a better job!





 A detailed written questionnaire which we gave to 50 Arizona physics teachers recently (17 each from urban disadvantaged schools and rural schools, the rest leaders statewide) revealed that less than 10% of them believe that their local and state opportunities for professional development are adequate. Three-fourths of them report that they have ZERO HOURS per year of physics-related school inservices!  85% say it is very important for them to have inexpensive, convenient, usable professional development in physics.





This dearth of opportunities for physics teachers is comparable to that for other high school science teachers. The Arizona Board of Regents project: K-12 Mathematics and Science Education in Arizona: A Status Report , which studied mostly rural schools, found that:


On average, secondary science teachers spent only two work days a year on professional development programs in science content or methods.


Science teachers reported that only 34% of their current science teaching is a result of professional development programs taken since 1990.





INTENDED OUTCOMES


This project provides physics teachers with education in content and instructional strategies and it bridges the gap between educational research in physics and the application of research findings to the improvement of classroom instruction. Furthermore, it promotes systemic reform by (a) providing a corps of expert  teachers in the best use of classroom technology for science and math courses, and encouraging school districts to plan and implement ways for these experts to train other teachers in effective use of technology, and by (b) expanding services beyond inservice workshops to organize teachers into local physics alliances  (LPAs). These three intended outcomes are discussed below.





A. Reform in methodology.


Physics is basic to all the sciences, engineering and technology, including the biological and medical sciences. High school physics is therefore an important stepping stone for entry into all these fields.





Unfortunately, the physics curriculum is in a woeful state of neglect. Thus most students are ill-prepared to cope with the rigors of quantitative science in college. Evidence for this failure comes from the Force Concept Inventory (FCI), which was developed to assess the effectiveness of mechanics courses in meeting a minimal teaching performance standard: to teach students to discriminate between the applicability of scientific concepts and naive alternatives in common physical situations [1]. Questions on the FCI were designed to be meaningful to students without formal training in mechanics.





We now have FCI data on more than 20,000 students in courses of hundreds of teachers in high schools, colleges and universities through the United States [1,3,4,5,6,7]. This large database presents a highly consistent picture, showing that the FCI provides statistically reliable and discriminating measures of minimal performance in mechanics. The results strongly support the following general conclusions:





(1) Before physics instruction, students hold naive beliefs about motion and force which are incompatible with Newtonian concepts in most respects.


(2) Such beliefs are a major determinant of student performance in introductory physics.


(3) Traditional (lecture - standard lab - demonstration) physics instruction induces only a small change in the beliefs. This result is largely independent of the instructor's knowledge, experience and teaching style.


(4) Much greater changes in student beliefs can be induced with instructional methods derived from educational research.





The FCI has consistently shown that students bring into their physics courses a wide array of naive beliefs about the motion of physical objects that are incompatible with Newtonian theory [1,7]. In high school, the average FCI pretest score is about 26%. [4,5] This score is slightly above the random guessing level of 20%, and well below the 60% threshold for understanding Newtonian mechanics.. Traditional high school instruction (lecture, demonstration, and standard laboratory activities) has little impact on student beliefs [1,2,3,4,5]. The average FCI posttest score is about 42%, which remains below the Newtonian threshold after instruction. This failure is largely independent of the instructor’s knowledge, experience and teaching style


 


In the academic year 1995-1996, a number of high school teachers in the Modeling Workshop Project at Arizona State University (ASU) started a systematic shift from traditional instruction to modeling instruction, following their first summer workshop on modeling instruction [8]. Workshop teachers considerably outperformed traditional instructors. The group that reported consistent use of all components of the Modeling method (which included some participants with prior exposure to reform courses) had an increase in average FCI posttest mean of over 10% (from 61% to 72%) and remained high the following year (71%). The second group, comprised of teachers reporting consistent use of some Modeling method components, showed steady growth across the years, with a 12% increase between 1995 (49%) and 1997 (61%). Many of these teachers reported consistent use of most or all components when resurveyed in 1997. The third group, teachers who reported little or no implementation of Modeling, showed no improvement across years (41%, 35%, 42%).[5]





The modeling workshop proposed here replicates this program of workshops, which has been under development at ASU for more than a decade and is disseminated nationwide with funding from the National Science Foundation. The information from ASU is promulgated through an extensive web site [8], presentations at national meetings, and educational journal articles.





Much of the modeling method of instruction is generic to all the sciences and to mathematics [9,10], so workshop participants can easily assist other teachers in their schools later.





B. Appropriate technology infusion into science classrooms


Electronic technology is rapidly becoming an integral part of modern society. As evidence of this, all ___ districts were required to submit a comprehensive technology plan to the _____ Department of Education if they wished to request funds for technology through state programs and/or receive the E-rate discounts for technology services. Technology plans include use of computers in the classroom; integration of technology into curriculum; staff development; evaluation and measurement of technology effort. Some state programs are implementations of Federal grants to U.S. schools for computer equipment and training.





How effectively will this classroom technology be used? What kind of technology training will teachers receive? Who will train the teachers? This project addresses these questions by providing teachers with up-to-date expertise in technology to be school leaders in the implementation of technology plans.





Most technology training for teachers is targeted at using the computer as a word processor and accessing the Internet. Much more is needed to realize the potential of the computer for improving the quality of education. In their science courses, students need to learn how to use the computer as a scientific tool  for data acquisition, analysis and modeling. The computer plays the central role in modern technology and is indispensible for careers in many fields. It is therefore imperative that computers be integrated into the science curriculum at all grade levels. This is a highly nontrivial task. Educational research has established that computers in the science classroom  enhance student learning only when there is a carefully designed plan for their use [2,11]. In other words, the pedagogy is responsible for the learning. The computer can enhance pedagogy, but not replace it. Therefore infusion of computers into science classrooms must be coupled to reform in science pedagogy.





High school physics is a critical point for technology infusion. Although the need for technology infusion at all grade levels is widely recognized, the most immediate results can be achieved by a concentrated effort in high school physics. There are several reasons for this. First, methods for integrating computers seamlessly into the physics curriculum are already well developed. Second, physics teachers tend to be technologically oriented and particularly well prepared to exploit the most powerful capabilities of computers for instruction. Moreover, they often teach mathematics or chemistry as well. Physics teachers are therefore well positioned to provide a resource for helping other teachers get over technological hurdles and hang-ups.





Indeed, in surveys returned to us by about [65 Arizona] physics teachers, almost all said that classroom technology is very important to them, that other science and math teachers come to them for advice on classroom technology, and that they would like to assist other teachers on classroom technology.





C. Creation/Strengthening of Local Physics Alliances


The American Physical Society’s Local Physics Alliance (LPA) program has organized physics teachers in high schools, colleges and universities across the country into local alliances to reduce the isolation and provide support for individual teachers[12]. This is the beginning of a teacher support system that can be enhanced by electronic networking and professional development programs. 





The ____ University Department of Physics is taking advantage of this powerful mechanism for reform of high school physics by supporting the alliances in this locale and helping to organize new ones. LPAs  serve schools as a professional community of experts in science teaching with technology. Teacher ownership and control of each LPA is essential, because it is a professional organization by and for the teachers. The relation of the alliance to the university is one of partnership, with the common objective of promoting improvements in science teaching. 





Project participants who teach in local schools will be invited to become active members of the ______LPA. The group meets during the school year to discuss teaching strategies, learn about current physics and astronomy research, and maintain collegial support. The project will strengthen the LPA by suggesting new directions for professional development. Participants who teach outside of the area will be assisted in organizing their own LPAs. ....





In addition to the outcomes discussed here (and in the executive summary), the university will benefit by having better prepared students for their science, technology, and engineering courses in future years. The university will benefit by bringing its image into the consciousness of physics teachers in the region, and particularly by being known as supportive to high school science education.


 


RELATED LITERATURE


The research findings discussed above are augmented by other studies which are cited in the published articles referenced.  





In most respects, the Modeling Workshop meets or exceeds the National Standards for K-12 science education recommended by the National Research Council in teacher training, pedagogy and curriculum content [13]. Of the 8 categories of content standards , three are directly addressed in this project: unifying concepts and processes in science, science as inquiry (levels 9 - 12), and physical science (levels 9 - 12).  





The standard for unifying concepts and processes is: “As a result of activities in grades K - 12, all students should develop understanding and abilities aligned with the following concepts and processes: systems, order, and organization; evidence, models, and explanation; constancy, change, and measurement; evolution and equilibrium; form and function.” Models and systems are the unifying focus of the modeling method, and the proposed workshop explicitly focuses on creating and utilizing various types of models [2,9]. For example, students analyze systems using graphical models, mathematical models, and pictorial diagrams called system schema. Appendix A describes the modeling method as implemented in the workshops.





The science inquiry standard is: “... all students should develop abilities necessary to do scientific inquiry and understanding about scientific inquiry”. These abilities are: “Identify questions and concepts that guide scientific investigations.” “Design and conduct scientific investigations.” “Use technology and mathematics to improve investigations and communications.” “Formulate and revise scientific explanations and models using logic and evidence.” “Recognize and analyze alternative explanations and models.” “Communicate and defend a scientific argument.” ”. All of these abilities are inherent in the modeling method, with its focus on student-centered investigations, oral presentation of results, and clear articulation of models [2,10].





The relevant part of the physical science content standard B is: “As a result of their activities in grades 9 - 12, all students should develop an understanding of motions and forces, conservation of energy and increase in disorder.”  Motion, forces, and energy are the central themes in our first workshop, as it deals with the traditional first semester content.





The teaching standards encompass six areas. The area most relevant to our workshops is expressed in Teaching Standard B: “Teachers of science guide and facilitate learning. In doing this, teachers focus and support inquiries while interacting with students, orchestrate discourse among students about scientific ideas, challenge students to accept and share responsibility for their own learning, recognize and respond to student diversity and encourage all students to participate fully in science learning, encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.” When using the modeling method, teachers act as facilitators of learning rather than dispensers of knowledge. Research and anecdotal evidence indicate this mode to be especially conducive to females’ learning. [2,8,14]. Details are in Appendix A.





Our project is aligned with the assessment standards.  The summary gives the flavor: “more emphasis on assessing what is most highly valued, assessing rich, well-structured knowledge, assessing scientific understanding and reasoning, assessing to learn what students do understand, assessing achievement and opportunity to learn, students engaged in ongoing assessment of their work and that of others...” [2,8] In the modeling method, embedded and authentic assessment are used.


	


Our professional development program design [15] is guided by the National Standards, which state:  "Implicit in this reform is an equally substantive change in professional development practices....Professional development for teachers should be analogous to professional development for other professionals. Becoming an effective science teacher is a continuous process that stretches across the life of a teacher, from his or her undergraduate years to the end of a professional career....Practicing teachers have the opportunity to become sources of their own growth as well as supporters of the growth of others.  Teachers should have opportunities for structured reflection on their teaching practice with colleagues, for collaborative curriculum planning, and for active participation in professional teaching and scientific networks.” Ample time is provided within workshop sessions for teachers to reflect on their own practice and collaborate with others to improve their teaching. Appendix B elaborates on this.





This workshop is also aligned with the _____ Academic Standards in Science. Specifically, this project supports.... {insert some paragraphs on your state standards}.





PROCEDURES


An 18 day summer workshop course will be offered on the campus of ___ University in July 2002. Two follow-up Saturday sessions will be held in the school year. Participants will have 30 hours per week of instruction plus homework. The total contact time is 120 hours. The course will carry four semester hours of graduate credit in physics. Qualified preservice teachers can register for the summer workshop if space is available.





The workshop is a Methods of Physics Teaching  course that thoroughly addresses all aspects of high school physics teaching, including the integration of teaching methods with course content as it should be done in the high school classroom. Participants will be introduced to the Modeling Method as a systematic approach to the design of curriculum and instruction. 





The content area is mechanics. The course is organized around the following five particle models:


1. Free particle model: Objects in linear, uniform motion subject to no net force.


2. Constant force particle model: Objects in linear or parabolic, uniformly accelerated motion subject to a constant net force.


3. Central force particle model: Objects in circular motion subject to force with at least one centripetal component.


4. Linear binding force particle model: Objects in periodic oscillation subject to force proportional to its displacement.


5. Impulsive force particle model: Objects in linear, uniform motion colliding with other objects.





The workshop incorporates up-to-date


•	results of physics education research


•	best high school curriculum materials


•	use of technology


•	experience in collaborative learning and guidance.





The modeling cycle, modeling method, and workshop format are outlined in Appendix A, as well as a detailed description of a particular modeling cycle. A daily schedule comprises Appendix C. Participants will also be instructed on internet use, inservice training and strengthening LPAs.





(Optional; hard to do, we find): The school district of each local participant will be asked to provide funding for a substitute for one day in fall semester to enable the teacher to visit the workshop leaders' classrooms (or observe other expert teachers doing modeling, with the prior approval by the leaders). Participants will observe a master teacher's use of the modeling method and discuss the method with the master teacher and their students. 





Near the beginning of the fall semester, workshop leaders will visit some participants’ classrooms to assist with problems that teachers normally encounter when trying to implement new teaching methods.


Participants will be subscribed to the nationwide modeling instruction listserv. Discussions on this listserv will provide additional support to participants as they implement the modeling method in their classrooms.





Twenty-four high school physics teachers are being recruited from the ____ high school teachers in _______  by direct mailings,  announcements at the ____ section meeting of the AAPT and at LPA meetings, phone calls, and e-mail.  Interested teachers are asked to return their application and an indication of school support to the project office. Preference will be given to applications showing the greatest potential for reform balanced with a focus on underrepresented groups. This includes considerations of geographical distribution and access for disadvantaged minorities. Selection will be by the Principal Investigators and workshop leaders. Appendix D is a letter already given to school administrators.





Duties of staff:


_______, Principal Investigator, will oversee the project and be the instructor of record for the workshop. His/her main efforts will be concentrated on improving the quality of the project through educational research, and on seeking business support for technology.


_____, Co-Principal Investigator, will direct, coordinate, and evaluate the project, and maintain communication with participants. 


____ and____, expert high school physics teachers skilled in the modeling method, will lead the workshop, in accordance with the peer teaching principle  (see Appendix B). These teachers are qualified modeling method trainers who have attended at least two workshops with the ASU originators of the method and have implemented it in their own high school classrooms.


A graduate student (in education?) will analyze the FCI and evaluation surveys.


[Think about hiring a retired hs physics teacher, and also, LPA organizers from the group. Remember that someone from the College of Education must be involved.]





Technical support will be provided by physics department laboratory staff. The facilities of the university undergraduate physics labs will be used, including existing computers, data acquisition hardware and software,and demonstration equipment. [Or use the classroom of a teacher-leader.]





Sample timeline: 


fall: Mail letter, STEP survey, and cooperative agreement form to all hs physics teachers. Give these to teachers at AAPT, LPA, & STA meetings and PTRA workshops.


Feb, after acceptance of grant: Mail letter with program details, application form, cooperative agreement form to all teachers. Call prospective applicants to encourage them.


March: 


April: Application deadline. Select participants & alternates; send acceptance letter, FCI tests (& scan sheets, if used).


May: Finalize list of participants; order materials. Students take FCI to establish baseline.


June: Workshop instructors prepare for workshop. Prepare press releases.


July: Conduct workshop. 


Aug: Students take FCI pretest in first week of school.


Sept: Leaders visit some teachers to assist them in implementing modeling method.


Oct: First Sat. follow-up session; (optional: schedule visits to workshop leaders’ classrooms)


Nov: Second Sat. follow-up meeting.


April: Students take FCI posttest.


May: Submit final evaluation of the project.


 


COLLABORATION WITH SCHOOLS


Letters to school administrators with “Cooperative Agreements for the Use of ESEA Funds” committing Local Education Agency (LEA) resources to the project have been sent to all schools (Appendix D). The letters define the involvement of the LEA in the dissemination phase. As of Dec. 1, $___ has been pledged by __ LEAs and over __ teachers have indicated interest.  __% are women or identifiable disadvantaged minorities, __% teach at urban disadvantaged schools and __% are from rural schools. Appendix E lists the interested teachers and the school districts that have pledged financial support.





EVALUATION


A thorough objective evaluation of the effectiveness of instruction in the classes of all participants will be conducted. This includes assessment of student understanding of the force concept (which has several dimensions). The evaluation instrument, Force Concept Inventory (FCI), is well established, with an extensive data base to support objective evaluation comparing results from high schools and colleges throughout the country. [1,3,4,5,6]  Teachers will be asked to give the FCI in their physics classes as a posttest before they start the workshop, to establish a baseline. They will give the FCI to students as a pretest and a posttest in the school year. Appendix F is the FCI.





To assess participants’ increased content knowledge in physics, teachers will be pre- and post-tested using the FCI. They will take the pretest at the first workshop day and the posttest during one of the follow-up sessions. To measure their increase in understanding of concepts that can only be grasped with formal knowledge of mechanics, they will take the Mechanics Baseline Test at the beginning of the workshop and at a follow-up session.[16] Appendix G is the Mechanics Baseline Test.





During the workshop, each participant will be required to keep a daily log book of problems solved, labs done, and personal notes and reactions to the labs and activities; also summaries and reflections on the readings, and comments on expected student difficulties and how to address them. The log books will be evaluated periodically for completeness of assignments and degree of understanding of the implications of using the Modeling Method. Teachers will submit a paper on the last day, on their understanding of Modeling Instruction. [Optional: teachers will demonstrate their ability to use CBL or MBL technology by a performance-based assessment in the last week.]





The commitment of participants and their high schools to technology infusion and educational reform will be assessed by several qualitative measures, including: 


	(a) The purchase and installation of appropriate computer hardware and software for the teacher's classroom.


	(b) Implementation of the Modeling Method in the teacher‘s physics classes.


	(c) Technology training of other science teachers in the participant’s school.


	(e) Formation (or strengthening) of a LPA.





To assess improved instructional strategies and increased expertise in appropriate use of classroom technology, workshop leaders will visit the classes of some participants within commuting distance during the fall semester and give them feedback. 





Participants will be asked to complete a Modeling Instruction Survey during a follow-up meeting to assess their use of the various elements of the modeling method, their acquisition of classroom technology, and their school staff development plans/activities. The effectiveness of LPAs in supporting teachers’ professional development will be assessed qualitatively using a questionnaire distributed to participants by e-mail in the academic year.





DISSEMINATION


Three audiences exist for dissemination of the expertise gained by the participating teachers. The first audience is other teachers at the participants’ schools. Participants will be encouraged to present a workshop in their school or district during the 2003-04 school year, illustrating the use of technology in the modeling method. Applications must include a principal's statement of intent to use and assist the teacher in conducting these staff development activities. The meetings during the school year will include reports from participants on their dissemination and mentoring activities. [Note: We find that even with the principal's written pledge, some schools don't allot time for teachers to lead a workshop, even in their department!]


	


The second audience for dissemination is other physics teachers in the participants’ local region. Participants will be encouraged to share what they have learned in this workshop with other members of their LPA. Since the two workshop leaders are also LPA leaders, they will be calling on participants to do presentations.


	


Third, the project will be disseminated in presentations given by the workshop leaders and participants at the _____Science Teachers’ Association convention and at AAPT section meetings. 





[Ideas from other proposal writers: The Office of University Relations can publicize the program. They can produce video and photographs of the workshops for use in presentations. Participants can be encouraged to give school board presentations.]
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�
BUDGET EXPLANATION (YEAR 1):


This proposal requests $____ for a sustained professional development program for 24 high school physics teachers. [Note: the amounts below are rough estimates of dollar amounts and time needed. The budget here shows what works for us at ASU. The maximum stipend, and rules regarding tuition waivers, subsistence,  equipment, etc., vary among states.]





A. ESEA funds


Salaries and consultant fees are based upon the following academic year salaries: ...





1. Personnel: $


Key (faculty, administration)


(For a simple workshop, perhaps 2 summer months at half time by the project director, plus 10% time during the spring and fall semesters, is sufficient..)


Support (clerical, graduate, undergraduate) 


graduate student: 1 month at 50% time. [Clerical: 200 hours, if budgetted.]


Fringe benefits (employee related expenses: ERE)...





2. Participant costs. $


Teachers must be able to attend the workshop without financial sacrifice. Thus the equivalent cost of their room, board, and travel must be provided. (LEAs are asked to contribute.) 





[In Arizona, if a stipend is paid, room and board cannot be budgetted, but the university waives tuition and most fees. States vary greatly in their rules. Some allow large stipends but don’t waive tuition.]





Workshop Materials. Each participant requires the following workshop materials:


Arnold Arons’ text: Teaching Introductory Physics (Wiley, 1997): $80


quadrille computation notebook: $10


modeling curriculum in mechanics: teacher’s manual: $23


3-ring binder, tab inserts, cover art for modeling manual: $10


2 computer diskettes and/or CD-ROM of curriculum: $10


photocopied pages: $10


expendable materials for hands-on activities: $10


FCI answer sheets and test sheets for evaluation: $5





[For bulk orders of Arons’ text, ask the Wiley physics sales manager for a discount of 40%.]





(Optional, for implementation: 8 constant motion vehicles: $35, 18 whiteboards: $45, 36 dry erase markers:  $45. Ask Vernier Software and Texas Instruments about bulk discounts for their products if you can fund LabPros, probes and CBLs.)





Travel: ___ miles x $.34/mile x  3 trips x __ residential participants = $_____


	   ___ miles x $.34/mile x 20 trips x ___ commuting teachers = $_______





Stipend: Residential teachers will need to use roughly $300 of their stipend for subsistence (@$32/day for 25 days = $800, less $500 LEA reimbursement) whereas commuters will need to use none of their stipend to meet expenses. Thus awarding different stipends for the two groups will achieve fairness. In order to receive a residential stipend, an out-of-area teacher must live in the housing suggested by the staff (as opposed to free housing with a friend or relative, for example). 


commuter: $25/day x 20 days x __ teachers = 


         residential: $40/day x 20 days x __ teachers = 


Note: if fewer than 24 teachers participate, and/or if the mix of commuters and residential participants is different, the stipend for each teacher will be adjusted to a maximum of $5 more or $5 less per day. The materials budget and travel will be adjusted so as to keep the total participant costs unchanged.  Total stipends: $____





3. Professional and outside services: $


Consultant expenses:


___ and ___ , expert high school teachers, will be paid for 27 days: 20 days of instruction, 5 days for planning, preparation, & follow-up, and 2 days for site visits and/or reverse-site visits. They will fund their own travel and meals.  Their consultant fee is $200 per day.  





[etc. LPA organizers would appreciate $100 each.] 





4. Materials and supplies: $


brochures, flyers, and envelopes (600 x $.60), mailing labels ($35), postage ($.37 x 600), other office supplies ($70). 





5. Other.  [If you hold the workshop at a high school, $1000 for facilities use fee. Ask that it go to the high school Science Department and be designated for physics.] 





B. Institutional Contribution


[Clerical: type, print, and mail brochures, call teachers to recruit, notify applicants of acceptance, order materials, procure housing, process checks, photocopy, coordinate with university news bureau for press releases. Estimate 200 hours needed.]  





[Tuition waiver, if given - include a letter of authorization. At ASU, it’s hard to give tuition waivers during the academic year, but it’s easy in summer. Check this beforehand!]





C. External support: 


 2. Participant Costs: Total: $_____ (estimated).


Each school or district is asked to contribute $700 for lab equipment and/or classroom technology to be purchased at the direction of the participant to implement the Modeling Method. [Or use some to reimburse expenses? Give teachers information & let them choose. Each teacher must have at least one computer workstation in place well before the first day of class, so that they can practice using technology with the modeling method and demonstrate this to their school officials. Administrators must see the technology in use to be convinced to provide it for the teachers. Each teacher needs at least 12 whiteboards, 36 dry erase markers, 8 constant motion vehicles, and 1 each of computer, LabPro or CBL, motion sensor, force probe, photogate pair, accompanying software, pair of Pasco dynamics carts.]


Each school or district of residential (out-of-area) teachers is asked to contribute $700 of local ESEA funds or other funds for housing [if your state doesn’t allow this to be budgetted].





[Please tell the teachers that LEA ESEA funds can be used for housing, meals, course fees, travel, partial workshop stipend, instructional materials to support teacher’s professional development, and/or for honoraria for leading school inservices, but not for materials & equipment used primarily by students. Other district funds can be used for lab equipment and classroom technology. It is easier if districts reimburse teachers and handle finances internally; or the university can bill each school and open an account of pooled money.]





3. Professional and outside services:  Total: $___ (estimated)


The workshop leaders will report on the program at the fall STA convention and the AAPT section meeting. Meeting expenses will be reimbursed by their LEAs. Their LEAs have pledged to pay for substitute teachers while the leaders make site visits to schools in fall.


�
Appendix A: Outline of the Modeling Workshops





Workshop I: (4 weeks immersion in first summer)


Content of the entire first semester course in high school physics (mechanics) is reorganized around five basic models to increase its structural coherence.


Participants are supplied with a complete set of course materials and work through all the activities alternately in the roles of student or teacher. 


Student activities are organized into six two week modeling cycles, which engage students systematically in all aspects of modeling. Each cycle has two phases: 





	(1) Model development (one week)


		Typically, a cycle begins with a demo and discussion to establish a 


			common contextual understanding of terminology and goals. The 


			teacher is sensitive to students’ initial knowledge state and builds on 


			it, instead of treating their minds as empty vessels.





		In groups of 3, students design and perform their own experiments 


			and prepare whiteboards for presentation of results and conclusions.





		Student oral reports must articulate and evaluate a model 


			for making sense of the experimental results, and 


			submit to questions and critique from students and teacher.





	(2) Model deployment (one week)


		Students are given a variety of problems and situations to analyze using the model developed in the first phase.


		Again they must prepare to present and defend their arguments and conclusions.





The teacher guides students unobtrusively through each modeling cycle, with an eye to improving the quality of student discourse by insisting on accurate use of scientific terms, on clarity and cogency of expressed ideas and arguments.


Instruction with the modeling cycle repairs a common deficiency in methods of collaborative inquiry by showing precisely how to conduct scientific inquiry systematically. After a few cycles, students know how to proceed with an investigation without prompting from the teacher. The main job of the teacher is then to supply them with more powerful modeling tools.


Lecturing is restricted to scaffolding new concepts and principles on a need basis.





Workshop II: (4 weeks immersion in second summer)


Content of the second semester of high school physics (light, electricity and magnetism, ...)


Teachers are presented with exemplary curriculum materials and organized into action research teams to


	(a) analyze models implicit in the materials 


	(b) organize the materials into coherent modeling cycles


�



Modeling Cycle Example—Constant Velocity





I.	Constant Velocity Paradigm Lab


A.	Pre-lab discussion


Students observe battery-powered vehicle moving across floor and make observations. The teacher guides them toward a laboratory investigation to determine whether the vehicle moves at constant speed, as it appears, and to determine a mathematical model of the vehicle’s position


B.	Lab investigation


Students collect position and time data for the vehicles and analyze the data to develop a mathematical model. (In this case, the graph of position vs. time is linear, so they do a linear regression to determine the model.) Students then display their results on small whiteboards and prepare presentations.


C.	Post-lab discussion


Students present the results of their lab investigations to the rest of the class and interpret what their model means in terms of the motion of the vehicle. After all lab groups have presented, the teacher leads a discussion of the models to develop a general mathematical model that describes constant-velocity motion.





II.	Constant Velocity Model Deployment


A.	Worksheets


Working in small groups, students complete worksheets that ask them to apply the constant-velocity model to various situations. They are also asked to prepare whiteboard presentations of their problem solutions and present them to the class. The teacher’s role at this stage is continual questioning of the students to encourage them to articulate what they know and how they know it. 


B.	Quizzes


In order to do mid-course progress checks for student understanding, the modeling materials include several short quizzes. Students are asked to complete these quizzes individually to demonstrate their understanding of the model and its application. Students are asked not only to solve problems, but also to provide brief explanations of their problem-solving strategy.


C.	Lab Practicum


To further check for understanding, students are asked to complete a lab practicum in which they need to use the constant-velocity model to solve a real-world problem. Working in groups, they come to agreement on a solution and then test their solution with the battery-powered vehicles. 


D.	Unit Test


As a final check for understanding, students take a unit test. (The constant-velocity unit is the first unit of the curriculum. In later unit tests, students are asked to solve problems using models developed earlier in the course, emphasizing the spiral nature of the curriculum)





�
Appendix B: Integrating a “methods of teaching physics” workshop into professional development





The Modeling Workshop Project at Arizona State University is designed to train physics teachers as experts in science teaching with technology. The Workshops in this program model in content and duration the kind of university course needed for a local professional development program. At ASU the Modeling Workshops have already been converted to a two-semester Methods of Physics Teaching course for both preservice and inservice teachers.This course addresses all aspects of modeling pedagogy in science teaching, including the integration of teaching methods with course content and practical experience implementing it. Two semesters are needed to cover the main topics in introductory physics from a modeling perspective.


	


The Methods of Physics Teaching course fills a serious gap in the education of physics teachers. As asserted by the National Science Education Standards : "Effective science teaching is more than knowing science content and some teaching strategies. Skilled teachers of science have special understandings and abilities that integrate their knowledge of science content, curriculum, learning, teaching, and students. Such knowledge allows teachers to tailor learning situations to the needs of individuals and groups. This special knowledge, called "pedagogical content knowledge," distinguishes the science knowledge of teachers from that of scientists. It is one element that defines a professional teacher of science. In addition to solid knowledge of science, teachers of science must have a firm grounding in learning theory––understanding how learning occurs and is facilitated." 





The peer teaching principle  holds that professionals are best taught by peers who are exceptionally well-versed in the objectives, methods and problems of the profession. Accordingly, the Methods course is taught by a master inservice teacher, though science faculty are available to contribute expertise in an advisory capacity. University faculty rarely have the pedagogical knowledge or the intimate familiarity with the high school scene to teach such a course. Moreover, the inservice teacher is a stakeholder in the teaching profession and, therefore, cares deeply about course outcomes.


The Methods course should be followed-up with peer collaboration to help teachers implement and extend what they have learned. Teachers should be organized into action research teams which aim to solve practical problems to improve classroom teaching. Indeed, the primary mechanism for integrating reforms into school science will be the work of action research teams composed of inservice teachers. For example, teams may analyze and critique new curriculum materials from a modeling perspective, especially to see how they can be adapted to enhance an integrated curriculum. Universities should support this activity by offering academic credit for Action Research  projects and arranging for teams to consult or collaborate with research scientists or engineers. Ordinarily, projects begin with a written proposal subject to approval by the instructor. Classroom implementation and evaluation may be required. A final written report and a public presentation to peers at a local physics alliance meeting or by a published paper will normally be required. The conduct of Action Research projects should model the conduct of scientific research and provide a model for the conduct of student projects.





�
MODELING INSTRUCTION in HIGH SCHOOL PHYSICS


@ ASU


Course Description and Syllabus(4-weeks, 2004)





	The Modeling Instruction Leadership Workshop is an intensive 4-week course with the following goals:


1.	To train lead teachers in the use of a model-centered, constructivist method of teaching high school physics.


2.	To help participants integrate computer courseware effectively into the physics curriculum.


3.	To establish electronic network support among the participants for the school year as well as to help them to make better use of national resources for physics education.





Syllabus/Agenda


Week 1





Tue  





Day 1











�



(am)  Welcome, Introduction of participants, Schedules, Workshop description, goals, ASU grading parameters, FCI overview, Pre-testing:  FCI 


(pm) Unit I: Scientific Thinking in Experimental Settings Pendulum lab, Graphical Methods, lab report format, grading of lab notebook





Reading: Hestenes, “Wherefore a science of teaching” (on modeling website) �
�



Wed  





Day 2











�



(am)  Discussion of reading, clarification if Unit I lab. lab write-ups, worksheets/test unit 1,


(pm) white boarding, presentation criteria, discuss unit materials Unit II:  Particle with Constant Velocity,  Battery-powered vehicle lab, post-lab discussion, motion maps, deployment





Readings: McDermott, "Guest Comment: How we teach…"


Arons, ch 1 (special attn: sections 8, 9, 11, 12)�
�



Thu  





Day 3





�



(am)  Discussion of readings, problems, worksheets/presentations


(pm) Introduce ultrasonic motion detector and video analysis, Unit II Test, discussion of adaptations





Readings: Hake, "Socratic Pedagogy in the...",  Arons 2.1-2.6 �
�



Fri  


Day 4�



(am) Discussion of readings, Unit III: Uniformly Accelerating Particle Model, ball-on-rail lab, white board results








Readings: Hestenes, "A Modeling Method for HS Physics Instruction."�
�



�
Week 2





Mon  


Day 5





�



(am) Discussion of readings, post-lab extension: instantaneous velocity, acceleration, motion maps, model deployment lab, and deployment worksheet/white board


(pm) Intro to Graphs and Tracks, instructional comments, descriptive particle models, more deployment exercises. wrap up unit III materials, test, free fall w/ picket fence, video analysis or motion detector; 





Reading: Arons 2.7-19, Mestre, "Learning and Instruction in Pre-College..." �
�



Tues  


Day 6


�



(am) Discussion of reading, Unit IV: Free Particle Model-inertia & interactions inertia demo (Newton 1), the force concept, force diagrams, statics lab, the normal force demo questioning strategies


(pm) Tension forces, spring scales, force probes, paired forces, turn in journals (expected to include formal presentation of labs, article reflections and material adaptations to educational environment)





Reading: Minstrell, “Explaining the at rest condition…”,�
�



Wed  


Day 7








�



(am) discussion of readings; deployment worksheets/white board, 


(pm) Discussion of reading, more deployment exercises unit IV materials, test





Reading: Beichner:  Tug-K article and test�
�



Thu  


Day 8


�



(am) discussion of readings; Unit V: CDP Model-force and acceleration, weight vs. mass lab, lab write-up modified Atwood's machine lab (compare different equipment)


(pm) white board results of previous days labs, post-lab extension: derivation of Newton 2, lab write-up





Reading: Arons 3.1-4, Camp and Clement introductory reading�
�



Fri  


Day 9�



(am) discussion of readings; Newton 3, critique activities, deployment worksheets/whiteboard





Reading: Arons 3.5-9, Hammer, “More than misconceptions…”�
�



Week 3





Mon 


Day 10�



(am) Discuss reading, Finish whiteboarding, Unit V test


(pm) friction lab:  pre lab and data collection, white board. Model development





Reading: Arons 3.15-24, Biechner, “Video based labs ….”�
�



Tue  


Day 11�



(am) Discuss reading, deployment activities, alternative tests, unit test


(pm) Unit VI: Particle Models in Two Dimensions, combinations of FP and CDP models, deployment, turn in journals





Reading: Arons 3.10-14; �
�



Wed 


Day 12


�
(am) worksheets/whiteboard, projectile motion lab, 


(pm) explore use of Video Technology, alternative tests, Test








Reading: Arons 4.1-5; �
�



Thu  


Day 13�
(am) Discuss Readings, Unit VII:  Work, Energy, & Power, Stretched spring lab, work on lab notebooks, graph, whiteboard prep & practice critiques.


(pm) finish critiques, worksheets, 





Reading:  Making Work Work, by Gregg Swackhamer (on modeling webpage)�
�



Fri  


Day 14�
(am) discuss readings, Gravitational potential energy, work-kinetic energy lab,





Reading:  Arons 4.8-9, Hestenes: Modeling Methodology for Physics ..."�
�






Week 4





Mon 


Day 15�
(am) Further discussion of working/heating as means of changing internal energy of system; discussion of readings


(pm) Unit VIII: Central Force Model, uniform circular motion lab, collect/analyze data; 





Reading:  Arons 5.1-4�
�



Tue  


Day 16�
(am) discuss reading, deployment worksheets, instructional comments





(pm) central force applications, and extensions.  Turn in journals





Reading:  Arons, 5.5-6�
�



Wed 


Day 17�
 (am) discuss readings, circular motion lab practicum. Alternative tests and testing.  FCI posttest


(pm) Unit IX:  Impulsive Force Model, conservation of linear momentum lab, use of air tracks, PASCO carts and video analysis, collect data, plot prfinal Vs pinitial, submission of lesson plans for those contracting for an A grade





Reading:  Hestenes, Wells, and Swackhamer, “Force Concept Inventory”�
�
Thu


Day 18�
(am) discussion of readings, deployment worksheets, instructional comments. 





(pm) worksheets/tests on Impulsive force. 





Reading:  Hake, “Interactive engagement vs. traditional methods…”�
�



Fri


Day 19�



(am) MBT test and discussion, implementation discussion, look at 2nd semester models 


�
�






�
Appendix D: Letter to school administrators, sent on [date]





Dear school administrator:





The ______ University intends to offer a summer workshop for physics, physical science, and chemistry teachers the next summers that will focus on ways to incorporate current educational research into teaching methodology and integrate technology effectively into science and mathematics courses at the high school [and middle school] levels.





One of your teachers has indicated a desire to participate in the workshops.  We will provide training that will make him/her a valuable resource to your district in developing and implementing technology plans in your schools and in training science and math teachers in using technology in their classrooms.





Our Improving Teacher Quality grant, if funded, will cover tuition and materials costs, including instructional materials to be taken back for use by the teacher in their classroom. Teachers will earn 4 semester hours of graduate credit in physical science.





The cost to your district will be quite low. 


(1) Please set aside local Title II funds (or other local district funds) for a substitute for one day in fall semester to enable the teacher to visit workshop leaders’ (or other approved expert modelers’) classrooms to observe their instruction. 


(2) We ask that you set aside $700 (if possible; or more, if you can) in Title II funds and/or other district funds for either or both of the following uses: 


lab equipment, instructional materials, and/or technology to be purchased at the direction of your participant to implement the modeling method. 


reimbursement for workshop expenses not budgeted by our grant.


The local funds should be disbursed directly within the school district, not through the university; and the teacher is responsible for seeing that the pledged funds are spent.





 (Note: Title II funds can be used only in support of teachers’ professional development. This can include classroom technology for the teacher’s use in implementing the modeling method. Other uses are subsistence, travel, a partial stipend, course fees & tuition, substitutes, modem for use in the physics teachers’ professional e-mail network, and honoraria for leading school inservices. Ref. http://modeling.asu.edu/NCLB_TitleIIguideLEA02.pdf or . )





Please talk this over with the teacher and return the “Cooperative Agreement” form below if you will be able to provide assistance. Please return the form before _____; we must submit the proposal soon thereafter; and having the form will improve our chances of being funded!





COOPERATIVE AGREEMENT FOR THE USE OF EISENHOWER FUNDS 


_________________High School agrees to set aside $____  of  Title II funds and/or local school funds for partial support to ______________as a participant in the Physics Modeling Workshop for School Technology Infusion at ________  University during the period April 15, 200_ through Feb. 15, 200_.


Signed ______________________________________________


Title_________________________________________________ Date _________


Return this form as soon as possible to:


�



YOUR WANTS AND NEEDS FOR BETTER PHYSICS TEACHING: a survey for high school teachers





We want to build a learning community of physics teachers in partnership with the state’s universities. We need you to fill out this survey so that we can assist you in these ways: getting classroom technology, lab equipment, internet connections; improving your teaching strategies, getting you up to date on curriculum developments and physics developments. (The survey will take about 15 minutes, and it’s worth much more!)





1. Your name________________________________________ Date___________


	Home street, city, ZIP ________________________________________________


	Home phone (         )______________


2. e-mail address ___________________________________


3. School name ____________________________________ 


     Your school phone (          )_______________  fax ________________


4. highest degree ______  major __________________________ year _____


5. Bachelors degree: major _______________________________ year _____


6. Check off the physics courses you have completed.(Don't be shy;  having few courses can increase your chances of getting funded for professional development, in certain cases! )


	___calculus-based general physics (# semesters = ___)


	___trig-based general physics (# semesters = ___)


	___junior-level mechanics (# semesters =  ___)


	___Junior-level e & m (# semesters  = ___)


	___junior-level modern physics (atomic/nuclear)


	___other physics courses ______________________________________________


7. How many years have you taught physics? __ How many years have you taught school? _


8. If you had it to do over again, would you still be a high school teacher? ______


9. About how many students does your high school have?________


	What % do you think are low income? ____% .   What % are minorities? ____%


	Is your high school primarily urban, suburban, or rural (which)? ___________


	About how many students are taking a physics  course from you this year? ______   


	What % of your physics  students are: low income? __%.  girls? ___%.  minorities? ___%.


10. What level of physics  courses are you teaching this year? (Fill in the # of sections at each level.)  regular (algebra-based) _____, honors (trig-based) _____, conceptual/practical_____, A.P. _____,  other 2nd year physics_____ 


11. How many sections of these other subjects are you teaching this year? physical science (or chem-physics) ____ , chemistry____, biology____,  general science____, earth science ____,  principles of technology____,  astronomy____, math____  OTHER:                                                      


12. a) How many hours per year of physics-related inservices (all sources) do you have? ___


      b) How adequate are your local and state opportunities for professional development? ____ 


	c)  How valuable would it be to you if you had opportunities for inexpensive, convenient physics  professional growth that you could use?  very  ____,  somewhat____,  not _____


13. How adequate in size is your physics classroom? (use very, somewhat, not) ________  (Sq. feet, if known_______) How well-configured/arranged? _____ A stockroom? ______


	Is there a phone in the classroom? _____  # Internet lines in classroom: ______ 


14. Your high school's typical annual budget for physics equipment/lab supplies:  $_______


	Is that enough? ___What do you need most for your physics  classroom: lab equipment? ___   computers? ____   computer lab interfaces and/or MBL probes? ___   CBLs? ___   


      OTHER (what?):


15. # student-used computers in your classroom: ____ What kinds? __________________


	How well do they meet your needs? ___________  # students at a workstation: _______


16. a) How many calculator based lab systems (CBLs) do you have access to?______ How many graphing calculators? ______


	b) How many of these MBL/CBL probes do you have?  voltage _____ light detector _____ temperature detector ____ photogate _______ motion detector (sonic ranger) ______


17. How proficient are you in computer usage (use very, somewhat, not):  


	for word processing? _______    spreadsheets? _________   graphical analysis? _______


	as a classroom lab tool, using MBL probes? _____________     e-mail? _____________


	using the world wide web? __________     setting up a local area network? ___________


18. How eager are you to learn more about classroom computer use? ___________________


19. How important is classroom technology to you? (very, somewhat, not) _____________


20. Do other science/math teachers come to you for advice on classroom technology? _____


21.How confident are you about leading inservices on classroom technology?______________


22. Would you LIKE to assist other teachers on classroom technology, for extra pay or reduced teaching load? __________


23. If you could take an 18 to 20-day graduate course in physics methodology using classroom technology next summer, how likely would you be to commit to it? (Free tuition & a small stipend included.) _________Which of these schedules would NOT be practical for you:


		a) 4 weeks in summer, just after the school year ends _____


		b) 4 weeks in summer, just before the school year starts _____


		c) 3 weeks right after school ends, & 3 Sats next year ___ 


	d) 3 weeks just before school starts, & 3 Sats next year ___


     On what date does your school year end?_______ On what date does it start again?______ 


24. What do you really WANT for prof. development? 
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