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Abstract: 

 

In the rural school settings of Northeast Wisconsin, many teachers begin to teach physics without 

complete licensure, training in classical physics, or knowledge of best-practice principles in the physics field.  

This creates a need to answer the question: What then, should these teachers be teaching to know with 

confidence that they are preparing their students for college to the best of their ability? This project went to the 

best available source – introductory level college and university professors – to find answers to that question.   

Data was gathered from physics instructors on what they teach in freshman physics to create a data-driven, one-

year curriculum correlated with national science standards, and also correlated with the 4 most common high 

school physics textbooks. This document is intended to be the starting point for rural teachers in building 

curriculum to meet the needs of students preparing for college.  

Based on this study, to prepare students for post-secondary physics courses, a one-year rural high school 

physics course should include: 

 Math Review 

  Motion in one and two dimensions 

  Forces in one and two dimensions 

 Rotational motion 

 Momentum 

 Energy, work, and simple machines 

 Vibrations and waves 

 Static electricity 

 Electrical forces and fields 

 Current electricity 

 Series and parallel circuits 

 Magnetism. 
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Introduction: 

When I began teaching in 2003, my licensure was in Chemistry and Earth Science.  As a requirement of 

teaching chemistry in a rural Wisconsin school with a 6
th

 -12
th

 -grade  population  of 350 students, I found 

myself additionally teaching both physical science and physics – a situation I have since learned is not unusual.  

At that point in my career I had one year of college level introductory physics training on my resume.  I recall 

feeling inadequate, unprepared, and generally terrified at the concept.  That first year, I taught 7 chapters of 

mechanics. The labs were weak, and my content knowledge was lacking. It was not a successful year of college 

preparation for the students.  

As I began my Master’s degree program in Physics Education, I gained much of the content knowledge 

and a wealth of   laboratory experience and teaching ideas via my professors’ and classmates’ sharing  at UW-

River Falls.  My classroom curriculum grew to include waves, sound, and electricity basics.  Still, my old 

doubts lingered.  In my graduate courses, I could tell that teachers who had been physics majors as 

undergraduates were teaching concepts at a level that I hadn’t achieved.  I worried that my students were 

starting college at a deficit because I was not getting them ready with the “right” content. 

I decided to solve the problem of “What do the kids really need to be ready for that first year of college 

physics?”  After much thought, I reached the conclusion that the only people qualified to tell me what the kids 

needed were the professors that were going to be teaching the physics that first year of college.  I designed a 

data collection project aimed at professors most likely to teach rural Northeast Wisconsin students.   
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Justification 

 Before I invested a considerable effort in the research project, I wanted to be sure that the need for this 

one-year curriculum existed outside of my personal experience.  Although I knew from years of graduate 

courses that others had similar feelings, I wanted some hard data to include as justification.  I chose to do a 

preliminary survey of my conference, the Marinette-Oconto Conference of Northeast Wisconsin.  The nine 

schools invited to participate in the survey were roughly equal in size to my own and employ just 2 or 3 science 

teachers at the secondary level in a single building that represents the whole district.  

 The results of the preliminary survey were beyond my expectations and clearly indicated the need for 

this project to continue.  Of the eight teachers representing eight schools that responded to the survey, despite 

all responding teachers having multiple licensures, zero teachers were physics certified when they began 

teaching physics (Figure 1).  To clarify the magnitude of this, although there were 20 licensures between those 

eight instructors, with several of them starting out certified in three fields, not a single one was a physics 

license.  Yet all were being asked to teach the only physics course in their school.  All eight of the physics 

instructors had one preparatory period per day to cover 3 or more different subjects (Figures 2 and 3).  All eight 

of the schools offered only one year of physics courses to the students.  Finally, 62% of   the rural teachers 

stated they were the only physics certified person in their district (Figure 4), indicating they had little to no in-

district physics instructional support in their initial teaching year.  The data collected mirror my own situation in 

Gillett, Wisconsin with 3-4 course preps per year, multiple sections of each, only one year of physics available 

to students, and only me to figure out what that curriculum should be. The findings clearly justified the 

continuation of the project. 
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Figure 1: Initial licensures of teachers in the Wisconsin M&O Conference. (Appendix A). Note: The “other” was math 

certification. 

 

 

 

Figure 2: Number of Prep periods available to multi-disciplined rural teachers in the M&O Conference.  Note: The 

two teachers with less than one prep per day are also part time (60%) staff with less than full loads.  (Appendix A). 
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Figure 3: Number of courses rural teachers in the M&O Conference Prepare for daily. (Appendix A). 

 

 

 

Figure 4: Number of Physics Educators Who Hold Only Physics License in their School. M&O Conference of 

Wisconsin (Appendix A). 
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Literature Review: 

 “In order to offer the depth and breadth of experiences available and even required by the state standards 

of Wisconsin, high schools should seek to offer two years of physics course work.” (Ewald, 2002).    In contrast 

to the recommendation above, many rural schools are currently offering only one year of physics Given the 

steady decline in funding over the last several years to rural Wisconsin schools who are passing their Adequate 

Yearly Progress or AYP (Knapp, 2011), the likelihood of gaining a second year of instructional time is low. In 

fact, in some schools getting even one year of high school physics course offerings is a challenge. Research 

done this year indicates only 61% of students in rural schools with senior populations under 50 pupils have 

regular physics course offerings. (White, 2011).  

According to Ingersoll at The Education Trust (2008), licensure of physics teachers is a national problem  in 

that the highest rates of out-of-field teaching of physics appears in high-poverty or high-minority schools, with 

Wisconsin teachers reporting 22.8% out-of-field teaching occurrences. In other words, 1 out of every 5 teachers 

teaching physics courses in Wisconsin are not properly licensed.  Further, on the national level, only 46% of 

teachers across the nation report having physics or physics education as a major or minor prior to their initial 

year of physics teaching (White, 2011).   Thus, the problem extends well beyond northeastern Wisconsin.  

When striving to prepare students for college, the problem becomes then, what topics need to be covered 

for success in the freshman year introductory physics curricula at colleges and universities most often attended 

by these rural populations?  The National Science Teachers Association (NSTA) list of expected teacher content 

understanding includes nuclear reactors and quantum mechanics - topics teachers with only minors in physics 

may never have seen.  These physics instruction and curriculum documents go on to demand strategies such as 

Teams-Games-Tournament and technology applications that even fully licensed teachers cannot always explain 

(Gilbert, 2003).  These curricular concepts, terms, and recommendations can be overwhelming when one has 

but a few months to prepare for a class they never expected to teach.  
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The situation becomes even more daunting when you consider the resources a rural school district has to 

offer a new physics teacher.  From many personal discussions with teachers in my geographic area and at River 

Falls, I have found rural budgets rarely allocate more than $1500 to cover all of their laboratory courses, 

typically including chemistry and physical science (most schools do not publish budget breakdowns for the 

public). This is well below the American Association of Physics Teachers (AAPT) recommendation of $4,500 

per year for a teacher of 125 pupils (Ewald, 2002).   Teachers in rural schools also receive on average one 

preparatory period per day to cover all of their courses, less than half the recommendation of the AAPT of one 

preparatory class for each laboratory course they instruct (Ewald, 2002). As was noted in the justification, rural 

teachers I surveyed regularly have 3 or more classes to prepare for, and in most cases there is only one licensed 

physics teacher in the district.  From personal experience and accumulated stories of colleagues around the 

state, I know all this amounts to an overwhelming situation for many new teachers in these rural schools. 

Most common text books come with all the trimmings of a curriculum- built in labs, assessment writers, and 

even multiple time lines for completing the curriculum in 180 days (Zitzewitz, 2005).  However, when one 

takes into account the assemblies, ACT trainings, college and military admissions tests, snow days, college 

admission counselor advisory meetings, and other events in the lives of juniors and seniors that often leave the 

classroom empty, personal experience shows the school year becomes approximately 160 days long, not the 180 

days scheduled.  Further, the 4 most common text-based curricula do not include projects of an inquiry nature 

that, when done properly, take a minimum of one week for students to utilize properly in building necessary 

mental models (Giancoli, 2009; Hewitt, 2009; Serway & Faughn, 2009; Zitzewitz, 2005). 

Still, one common resource to which a new teacher can turn for guidance is a textbook. In 2005, 86% of 

high school physics teachers reported using one of only four texts (Tesfaye and White, 2010).  As of the latest 

editions, the number of chapters in each text stands as follows:  

 25 chapters in Holt Physics (Serway and Faughn, 2009) 

 30 chapters in Physics: Principles and Problems (Zitzewitz, 2005) 

 32 chapters in Physics; Principles with Applications (Giancoli, 2009) 
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  40 chapters in Conceptual Physics (Hewitt, 2009) 

 Given the length of an academic year and the preceding numbers, a teacher who intends to cover the entire text 

may devote only between 4 and 6.5 days of instructional time per chapter. All parts of instruction, introduction, 

quality teaching, practice, lab, review, and test would need to occur in this time to stay on task. Again, this 

doesn’t even include inquiry projects. Topics in these introductory texts range from Special Relativity Theory 

and Quantum Mechanics (Giancoli, 2009) to Diffraction and Interference of Light and Solid State Electronics 

(Zitzewitz, 2005). On the subject of editing this to a useful and educationally valuable amount, one resource 

instructs teachers that, “Some of the material, therefore, goes well beyond the high school level, and high school 

teachers should draw appropriate lines” (Arons, 1997).  Unfortunately, the author of the book does not suggest 

what should stay and what should go, nor does it provide a list of “must do” topics for teacher guidance. In fact, 

I could not find any text or reference with such a list. 

 

Purpose 

Given less than 180 days of real instructional time available, the objective of providing content depth, 

engaging lab activities, and logical scope and sequence, what should be included in that single year of 

instruction to both inspire confidence in students and  motivate teachers to say with pride, “Try it! You are well 

prepared!”?  What topics can logically wait to be learned in later college years by sufficiently prepared college 

students?   

This paper provides research data to establish the following: 

 There are universal requirements for colleges and universities within a radius of Northeast 

Wisconsin that can be included in a high school curriculum to maximize the potential for student 

success in post-secondary courses given the 1-year time available.  

 A detailed curriculum map can be designed based on the input of a diverse set of professionals. 

 This curriculum can be applied and adapted to fit most rural budgets and texts, and to align to 

existing national standards for science.  This will also include technology information collected from 
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surrounding universities that may further promote the knowledge acquisition and success of 

students. 

  This precisely answers the question of new or non-licensed physics teachers, “What should I be teaching?”, 

and allowing rural teachers to focus with confidence on issues such as personal education, delivery, and budget. 

This serves as a first step in acclimating new and “draftee” physics teachers to the subject.  It allows 

them to deliver a curriculum to their school board that is not test-based, but rather data-driven and based on the 

future expectations of physics professors.  Given a firm idea of what they should be teaching, teachers can then 

assess their stockrooms and develop tools, labs, and projects that correspond to the material.  The curriculum 

created in this project also gives veteran teachers a starting point for assessing their current practices.   

 

Methods: 

 I contacted technical college teachers within a 100-mile radius of the Northern Green Bay, Wisconsin 

rural area, and university professors within a 250-mile radius of the 54124 zip code via Internet survey 

software. I collected voluntary information on what topics are covered in their algebra-based introductory 

physics courses, and used it to create a feasible curriculum map that incorporates their major topics while 

allowing for adequate laboratory and mathematical instruction, 

Creating a Data Base: 

There were two search engines utilized to locate post-secondary institutions for my survey.  The first 

was College Navigator found at http://nces.ed.gov/collegenavigator which is sponsored by the US Department 

of Education, Institute of Education Sciences.  At this site a person can implement statistics for locations at a 

given distance from a given zip code, for specific programs, for degree levels awarded, or for institution type.  

Initially, the search was set for a 250-mile radius from the 54124 zip code (Gillett High School) and other 

categories were left blank.  This resulted in 500+ hits.  Included in this sample were many tiny, religious, or for-

profit schools.  The search was refined by selecting 2-yr and 4-year degrees and selecting the public and private 

options.  This search yielded 251 results. For purposes of my project, I wanted to select those schools that rural 
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students would likely be attending and that had the most likely potential of teaching at least one year of 

introductory physics.  The schools were listed in order of closest to home, so initially the list showed almost 

every school as those previous Gillett High School graduates were attending.  

At this point, decisions were made to further narrow the study and increase its usefulness in Northeast 

Wisconsin as follows: 

1. For-profit universities were not included.  Their curricula are not required to have guidelines or 

supervision of accreditation boards.  They often list tens of thousands of students with a suite number for 

an address.  Lastly, few students that I had previously taught were attending these schools. 

2. The next decision was to include only colleges and universities with enrollment sizes over 1000 

students.  This didn’t change the outcome much since most tiny schools were for-profit.  It did remove 

the beauty schools and theology schools, most of which are not likely to have a physics program 

warranting attention. 

3. Technical schools were then limited to within 100 miles of the parent district.  Many former students are 

attending tech schools, but primarily the two closest to home, North Western Technical College 

(NWTC) and Fox Valley Tech.  Including 100 mile radius added 7 additional colleges that drew 

occasional students for special programs, such as Nicolet Technical College’s alternative energy 

program.  

4. At a radius of approximately 120 miles schools in Michigan appeared that although geographically close 

were not drivable due to Lake Michigan.  At this point I decided to limit the search outside of Wisconsin 

to schools of populations greater than 10,000 students as I felt it was likely only schools this large would 

have sufficient offerings to draw students out of state.  

There were four exceptions to the limiting search criteria so I could include schools attended regularly by 

local students. While I do not know of any of my former students that are majoring in physics, several are 

taking programs that will require successful completion of introductory physics such as nursing, fisheries 



The Essential One-Year Physics Curriculum  12 
 

science, and chemistry. Most of these have taken my senior physics course at Gillett High School. The 

exceptions to my limiting criteria stated above include: 

1. College of Menominee Nation, Menominee, Wisconsin – This school on the Menominee Reservation is 

only 10 miles from the district of origin and draws a large number of Native students, as well as those 

interested in natural resource studies.  Its enrollment is only 634. 

2. Bellin College, Green Bay, Wisconsin – This private college is 35 miles from the district of origin and is 

a specialty school majoring in nursing.  It would have slipped through the cracks because it only has 306 

registered students, but a significant portion of our graduates attend there. 

3. Silver Lake College, Manitowoc, Wisconsin – Another small, private college with a population of 704.  

Several of Gillett’s top 10% students are recruited to this college.  

4. Upper Peninsula Schools – Many graduates of Northeast Wisconsin attend the three Universities in 

Michigan’s Upper Peninsula (Michigan Technical University (MTU), Northern Michigan University 

(NMU), and Lake Superior State University (LSSU)).  Although none of the schools have student 

populations over 10,000, all are state universities in atmospheres very comfortable for our rural 

population.  Further, since almost ¼ of the faculty at Gillett (the district of origin) are graduates of 

NMU, that school has exceptional promotion on campus. Lastly, MTU and NMU are both within 150 

miles, making them reasonably close universities when compared to many UW- system schools. 

The resulting search field included 63 colleges and universities.  I expected that all would include at least 

one physics course.  All either have current Gillett graduates attending or have location/size qualities with the 

potential to attract students from our area. A table with descriptive data for the schools initially included in the 

survey can be found in Appendix B. 

     The second search engine used was http://www.collegedata.com.  This turned out to be a very time-

consuming verification that all the schools within the search criteria had been found.  
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(Note: The search engine U.S. College Search at http://www.uscollegesearch.org/zip.html was also 

attempted and had it not been for time spent on the prior engines, it would have taken a lot longer to notice this 

site listed for-profit universities only!  It did not state this anywhere on the site!) 

At this point the tedious work began.  Every listing in the data base was looked up individually via 

Internet search.  Some physics departments had very clear listings of who taught introductory physics.  Others 

did not even allow me to email the chair of the department.  Each university was sent a letter via email that 

included a brief explanation of the project and request to participate (Appendix C).  Chairs or likely candidates 

were asked to provide the names of up to 5 instructors who taught their introductory physics courses and would 

be likely to participate.   The resulting feedback produced a large list of physics professors from a region 

covering 4 states.  Of the 63 schools on the initial list, 41 sent lists of professors with whom to initiate the 

survey.  The resulting list included 99 professors/instructors. 

Creating the Survey: 

After receiving an exemption from the IRB review (Appendix D), a survey was released using 

Zoomerang survey software.  

The survey asked professors for basic demographics: who they were, where they taught, and how long 

they had been teaching at the college level.  This information allowed me to assess the results for discrepancies 

based on college size as well as for tenure length of instructor.  I then made a composite of available chapters 

from textbooks most commonly utilized in high school classroom in 2010 using information from my initial 

research. Professors were asked to choose their 12 most important topics from that list as preparation for their 

class.  I chose a limit of 12 topics in an attempt to find out only the essential topics for their courses.  The 

survey also included open-ended questions regarding important topics not on the textbook chapter list, 

technology requirements, and general feedback.  Professors were asked if they allowed note cards, formulas, or 

other aids on tests.  This question was motivated largely by curiosity on my part since I had never taken a 

physics course without such aid, and thusly allowed the same in my high school classroom.  Finally, professors 

were asked if they would like a summary of the outcome.  Given that the purpose is to help as many rural 
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teachers as possible, this dissemination of the results seemed like a logical end step so that physics departments 

can use and share the results with their future high school teachers.  

 

Dissemination of Survey and Collection of Results: 

The survey was attached to a letter of explanation and thanks and initially emailed in early December of 

2010 (Appendices E and F).  Surveys began to come in immediately, along with amazing emails of 

encouragement and assistance.  Professors as far away as the University of Michigan sent textbooks.  Most 

requested a summary of the outcome on completion of this paper.  After three weeks the letter was sent only 

once again and only to people who had not initially responded.  This produced a sizable wave of second result.  

The sum total was 57 responses covering 32 institutions.  The survey engine collected and displayed data as it 

came in, creating the following immediate, interesting feedback. 

 

 

Results: 

Professors were quick to provide the needed data from a broad spectrum of institutions. The data was clear and 

comforting about what professors wanted the kids to know prior to starting introductory physics.  A total of 57 

professors at 32 institutions provided feedback on the survey in order to create the curriculum.  Using the 

information from Table 1 below with the data in Appendix B shows that 28% of the responding professors 

worked at private institutions and 72% at public institutions. These percentages reflect the fact that because our 

initial criterion was only geographic, 60% of the schools invited to participate were public and 40% were 

private.  Data also shows that 49% of responses are from universities with enrollments over 10,000 students, 

32% are from universities and colleges with sizes between 5,000 and 10,000 students, and 19% are from 

colleges and universities with populations under 5,000 students.  In the initial mailing, I offered to send the 

survey to up to 5 professors at each institution. For smaller schools, there were often only one or two professors 

available, while at larger institutions I usually received five emails to send surveys to. The result is that 63% of 

the 99 initial surveys were sent to big schools, 25% to medium-size schools, and only 22% went to smaller 
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schools. It is interesting to note that a bigger percentage of middle sized universities responded to the survey, as 

they were 25% of the invitations but provided 32% of the results.  In summary, more invitations to participate  

went to larger and public schools, and they correspondingly created more of the results.  Since this skew 

represents the physics courses available to my students, it is a logical response to the survey.  

Table 1: Responding Universities and 

Number of Responses to survey show the 

distribution of responses by 

college/university. Individual data was not 

included to preserve privacy.  

 

  

Institution 

Number of Survey 

Responses 

Northern Michigan University 4 

Lakeland College 1 

St. Norbert College 1 

UW River Falls 2 

UW Eau Claire 3 

UW La Crosse 5 

Mid-State Technical College 1 

Cardinal Stritch University 1 

Loyola University 2 

University of Michigan 2 

UW Platteville 2 

Viterbo University 1 

Ripon College 2 

UW Stevens Point 2 

Michigan State University 3 

Columbia College Chicago 1 

Nicolet Area Technical College 1 

Lake Superior State University 1 

St. Mary's University of Minnesota 1 

UW Madison 2 

Marian University 1 

UW Marinette 1 

UW Stout 4 

Bay de Noc Community College 1 

Mount Mary College 1 

Concordia University Wisconsin 1 

UW Whitewater 1 

Northern Illinois University 1 

Purdue University Calumet 2 

University of Minnesota - Duluth 3 

Marquette University 1 

University of St. Thomas 2 
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Figure 5 shows the distribution of tenure status among the responding professors. I was checking for 

either an exceptionally young group of respondents or an especially old group of respondents, and results 

indicate that the majority (54%) are comfortably in the middle. My thought was that in the first few years of 

teaching, as with any teaching job, new professors are adjusting their curriculum, which would mean the results 

could change from year to year. Conversely, a very old group would indicate professors who really know what 

they are doing, but may be soon retiring. The amount in the mid-career group of 5-20 years suggests a broad 

range of experienced, comfortable professors and solid, stable data. 

 

 

Figure 5: Tenure Demographics of Responding College and University level Instructors. (Appendix F). 
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Figure 6 is the whole purpose of the project. It represents very succinctly what the professors are 

teaching. The bigger the bar, the more likely it is a student is going to encounter that topic in college, and the 

more reason we have for teaching it. It is from this data that the main analysis and discussion will stem. 

 

 

 

 

 

Following page:  Figure 6: Raw data from professors ranking the top 12 chapters/topics required in a high 

school curriculum for the students to have maximum success in transition to their specific introductory level 

algebra based physics course. This represents 57 instructors at 32 institutions. (Full survey in Appendix F ). 
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Table 2 is response to the question “Is there anything not specifically on the table that should be 

covered?”  The majority of responses were either “No.” or “No, but…” .  Notice the number of times math 

comes up in the responses.  Also graphs and reading graphs were themes.  Only 70% of people filling out the 

survey responded here.  

 

Table 2: Responses to survey question 5 (Appendix F) also considered in creation of curriculum. 

5. 
Are there specific topics, not on this list, that you feel would be highly valuable 

to an incoming freshman in your physics course? 
   

 
Response 

 
No, but I had to omit ones that are, to keep the number under 12. 

 
The greatest lack in students is their Math ability. I believe that with sufficient math, the Physics becomes simple. 

 

I'm not sure where torque enters into the list (Rotational motion? Equilibrium?) but it is a difficult but important topic, 
hardest topic of our whole first semester of intro. 

 

Fundamental relationships (directly proportional vs inversely proportional) and interpretation of results. Application of 
math. 

 

If I could have checked the 'Math Toolkit' 12 times, I would have. Comfort and familiarity with algebra/trig. are the most 
essential things for a student to bring with them. If they don't have to worry about the math, they can focus on the 
physics. 

 
Math prep (algebra / trig) is essential. 

 
I think there are still other topics such as optics that are equally as important (but you limited me to 12 topics). 

 

Please teach them Algebric manipulation. You restricted to 12 items so I had to take out Math toolkit. Most students are 
poor in math skills. 

 

The biggest thing I see is that students (a) have difficulty converting the words in problems into the appropriate symbols, 
and (b) struggle in relating the math symbols / equations to the concepts. They try to "memorize" without understanding. 

 
Not if I am limited to 12. 

 
No. 

 
all topics must be made relevant. No blocks on incline planes or pulleys with monkeys climbing them. 

 

The list is good, but to choose only 12 means that you still need to cover 1 dimensional motion to go over the 2-d. the 
same applies for the math needed to work such problems 

 
Orders of magnitude, estimation, dimensional analysis 

 
Not that I see..the list appears fairly exhaustive. 

 

These are many of the topics I teach in intro, but I don't expect every student to have been exposed to these topics 
before reaching my intro course. 

 
No, I like the basics and the topics that get students interested in physics. 

 

Mathematics. Making diagrams and graphs. Working on problems symbolically, not plug-and-chug. Some real history of 
physics, not little "history boxes" in textbooks. What is the nature of knowledge and learning in physics? 
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Probably in forces in 2-d, but drawing and using free body diagrams. 

 
Math skills are key 

 
no 

 
Order of magnitude estimations, significant digits and rounding, converting units 

 
No 

 
trigonometry 

 

No, but I think the most important part of the curriculum has to be energy. It is a tough topic for students but it is a 
powerful tool that is applicable to all the other areas of science. 

 
none 

 

Trigonometry. Students should be able to whip out vector components from memory, without having to look up soh-cah-
toa. Also, algebraic manipulation with variables other than x, y, z. They need practice solving for quantities in terms of 
other quantities that might not have the same units. 

 

More than a specific topic, I think it is important for students to have problem-solving skills. They will have to learn new 
material in my course, so exactly which topics they have already covered coming in is less important. 

 

No. The list covers it. I would say that I would have selected more than 12. I would have also selected Static Electricity, 
Electrical Forces and Fields, Current Electricity and Magnetic Fields. 

 

I hope the math toolkit includes reading charts, graphs, and vectors. Also, a number of the listed topics could be 
combined into one unit: electricity as kinetic and potential energy, etc. 

 
solving equations algebraically for an unknown variable BEFORE substituting in numbers 

 
Current electricity, Circuits ( basic), Sound- not on the selected topics -12 as requested 

 
The more math, the better! 

 
Nonlinear dynamics, fractals. Angular momentum and its conservation. 

 

You associated reflections with lenses but shouldn't reflections be associated with mirrors? You could include discussion 
of physics and societal issues. 

 
No 

 

No. It is far more important that they actually understand the meaning and content of the above (not just recognize 
equations and be able to plug in variables). 

 
math math and more math :) 

 
all conservation laws: charge, energy, angular momentum as well as linear momentum 

 
Reading/creating a graph, taking good notes in class, problem solving skills, hands-on lab skills. 

 

 Table 3 shows the response to the question of what hardware or software students should be familiar 

with to be successful. This was a scary open-ended question for me, as our small school is in a declining budget 

lately and upgrading or changing the available software is virtually impossible. What was great to note in this 

response was that Excel and a few other inexpensive programs (Vpython, Tracker) and a graphing calculator 

will get most students ready to go. LoggerPro is used in a few schools, but professors said the kids can learn it 
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in class – it’s not an expectation. This data is not the curriculum itself, but useful in how to execute it in an 

effective manner. 

 

Table 3: Responses to survey question 6 (Appendix F). 

6. 
Do you have software/hardware that you expect students to be familiar with for 

your lectures or lab sessions? 
   

 

 
Response 

 
No. 

 
I use online homework assignments. WebAssign. They need to be able to use a calculator. 

 
Excel 

 
No, but they will learn LoggerPro quickly in lab. 

 
None 

 
No. 

 
Should be knowledgeable about computers (not a major issue these days) and the MS Office products especially Excel 

 

We use Excel spreadsheets for data analysis and graphing for the intro courses. We usually teach them how to use it. We also use 
Data Studio. 

 
Excel to draw graphs (line graph). Best fit lines and finding deviations and slope. Understanding the rules for drawing a graph. 

 
phet.colorado.edu/ 

 
I don't expect it, but familiarity with Excel would be useful. 

 
No. 

 
We are using Vpython programing. It is simple and great. could be use in HS 

 
no 

 
Some coding experience (e.g., Vpython) would be helpful. 

 
Spreadsheets Manual balance Vernier calipers Simple scientific calculator 

 

I use Pasco interfaces and the associated Data Studio softward extensively in lab (although I don't expect students to be familiar with 
the equipment beforehand). I expect students to have some familiarity with Excel. 

 
We use microsoft excel. Using it to analyze, and graph data is helpful. 

 
I don't care. I wish they could handle pencil and paper. 

 
Not really, but Excel is helpful for some of my labs. 

 
Using a scientific calculator. 

 
Scientific calculator for class work; Excel or other computer spreadsheet for lab work 

 
No 

 
Excel 

 
No 

 
No 
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It is useful if they are familiar with Logger Pro and Vernier hardware (or Pasco hardware and software) but it isn't necessary. Another 
useful software package is the free program Tracker, which is great for video analysis 

 
None 

 
Logger Pro. 

 
no 

 
MicroSoft EXCEL 

 
No. We do use computers/software/hardware for some data collection during labs, but I instruct them on how to use it. 

 

In the general physics class, we use hand-held computers to collect data, buy I would want to teach that. What is essential is that the 
students understand the logic of an experiment and know how to identify variables. Then they need to construct a clear and concise 
report. 

 
excel spreadsheets 

 
No 

 
I expect them to be familiar with computers in general, and with Word (or equivalent). We use Blackboard, which is easy to learn. 

 
excel 

 
Internet browser, pdf reader. 

 
Excel Spreadsheets 

 
No 

 
Familiarity with Microsoft Excel would be valuable. 

 
No 

 
no 

 
no 

 
only using Excel for calculations 

 
Calculators, graphing program. 

 
No 

 

No  
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Analysis: 

 When building a curriculum, I chose to take the top fourteen topics from the survey.   My initial plan 

was that three chapters per quarter would allow for three weeks per chapter.  After 8 years teaching high school 

physics, I believe this is adequate time to develop both the math skills and lab experience necessary for a well-

rounded student.  Beyond these initial 12 chapters, I then considered that the Math Toolkit chapter at the 

beginning of most high school texts usually requires no more than a week to complete, and is then incorporated 

and reviewed throughout the remaining chapters in the year.  My last consideration was that in order to build in 

flexibility for the exceptional teacher or phenomenal class that would cruise through the material successfully, 

an additional chapter would allow for the “What now?” question that would result at the end of 4
th

 quarter.  

Another thought on this extra chapter was that while teachers in their first years search for meaningful lab 

experiences, less depth and therefore more breadth of material may be needed to complete the year.   I also want 

to note that as I personally adapt this curriculum, I will focus more time on the topics that were almost universal 

among all respondents, and the time budget reflects that intent.  I expect that all teachers choosing to use this 

should adapt and modify this curriculum to reflect their strengths, resources, and needs. 

 Fourteen topics allowed me to take not only the most agreed-upon of chapters, but units receiving down 

to 39% of the votes.  Topics such as circuitry that didn’t make the top twelve topics for 6 of 10 professors 

(Figure 6) still manage to be in the curriculum design with using the top 14 topics.  More importantly, since the 

seventeen topics not in the curriculum received 37% of the votes or less (Results, Figure 6),  and eight received 

less than 12% of votes, teachers can securely tell students that they will be prepared enough to successfully 

complete most first year college physics courses.  To be clear, I will tell students there may be a topic or two 

that they will learn without background, but the patience and math skills developed in their one year in high 

school course will give them the tools to successfully navigate new materials.  Also, depth and familiarity with 

the “old” material will allow them to better focus on the “new” material in college. 
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 Math Skills were the number one comment received in the open ended question with sixteen of forty 

professors stressing the need for students to have competency with math skills.  It is interesting to note that only 

three professors suggested hands-on lab skills as a major requirement for success in their course (Table 2). 

Figure 7 is my Curriculum Map for an Essential One-Year High School Physics Curriculum.  I 

developed this based on 57 higher education physics professionals’ responses to my survey. I correlated it to 

existing state and national standards with the understanding that correlation will need to be redone in 2014 

when the new standards for science are released. For further information concerning the standards, Wisconsin 

state standards can be found online at http://www.eric.ed.gov/PDFS/ED420539.pdf, and a copy of the National 

Science standards can be found online at http://www.nap.edu/openbook.php?record_id=4962 . 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: On the following page is a one-year curriculum designed to include the 14 major topics most 

college and university professors include in their algebra-based introductory physics courses. Some topics 

are integrated together not by text books, but by the author as her experience found useful combinations of 

certain topics.

http://www.eric.ed.gov/PDFS/ED420539.pdf
http://www.nap.edu/openbook.php?record_id=4962
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One-Year Physics Curriculum Map        Document Prepared By:  

 Shannon 

Brunette  

 August 10, 

2011 

 

 

 

 

 

 

 

*National 

Standard 

descriptions 

reflect 9-12 

grade level 

NSTA 

standards 

published in 

1996. 

 

**State 

Standard 

reflect 12th 

grade level 

Wisconsin 

State 

standards 

published 

1998. 

Essential Topics 

Correlation 
Unit Description National Standards* Wisconsin Standards** 

Approximate 

Length 

1. Physics Toolkit 1. Physics Toolkit 

-units, dimensional analysis, measurements, 

-graphing, -scientific method, lab safety 

UCP.2, UCP.3 

A.1, A.2 

E.1, E.2, G.2 

A. 3, A. 4, A.7, 

C.3, C.5, C.6, 

H.6, H.7 

 

5 days 

 

2. Representing Motion 

3. Accelerated Motion 

2. Motion 

   -Motion Diagrams, coordinate systems 

   -Velocity, Acceleration 

   -Acc. Due to Gravity (g), free fall 

UCP.2, UCP.3 

A.1, A.2, B,4 

G.1, G.3 

A.3, A.4, A.7, 

B.1, B.5, 

C.3, C.5, 

D.7, H.7 

20 Days 

 

4. Forces in 1   

    Dimension 

5. Forces in 2  

    Dimensions 

3. Forces 

   -Newton’s Laws, tension, normal force 

   -Weight and Mass, Equilibrium 

   -Vector Sum, Friction, Static, Kinetic 

UCP.1, UCP.2, UCP.3 

UCP.4, A.1, A.2,  

B.4, C.5,  

G.1, G.2, G.3 

A.3, A.7, 

B.1, B.4, B.5, 

C.3, C.5, 

D.7, H.7 

20 Days 

 

6. Motion in 2 

    Dimensions 
4. 2-Dimensional Motion 

   -5-variable motion, frame of reference 

   -trajectory, centripetal, Kepler’s Laws 

   -Orbital Motion, Gravitation 

UCP.1, UCP.2, UCP.3 

A.1, A.2, B.4, D.3, D.4 

E.1, E.2, F.6 

G.1, G.2, G.3 

A.1,A.3, A.7, 

B.3, B.4, 

C.2, C.3, C.4, 

C.5, C.6, C.7, G.2, H.7 

20 Days 

 

7. Rotational Motion 

8. Momentum and its  

    Conservation 

5. Rotational Motion, Momentum 

   -Angular units, radians, torque, inertia 

   -center of mass, momentum, impulse 

   -Collisions, explosions, Universal Law of Gravitation 

UCP.1, UCP.2, UCP.3 

A.1, A.2, 

 B.4, D.3, D.4, E.1, 

 F.5, G.1, G.2, G.3 

A.1, A.3, A.6. A.7, 

B.1, B.2, B.4, B.5, 

C.3, C.5, D.8, D.11, 

D.12, E.3, E.5, H.7 

20 Days 

 

9. Energy, Work,  

   Simple Machines 

6. Energy, Work, Machines 

   -Work, energy, power, machines, real vs. ideal,  

   -efficiency, KE, GPE, elastic, conservation 

UCP.1, UCP.2, UCP.3 

A.1, A.2, 

B.4, B.5, E.1 

A.1, A.3, A.7,B.4, C.1, 

C.3,C.4, C.5, C.6, 

C.7, D.10, G.2, H.7 

15 Days 

 

10. Vibrations and  

      Waves 

7. Vibrations and Waves 

   -Periodic Motion, Wave Properties, behavior 

   -Transverse, Longitudinal, Surface 

UCP.1, UCP.2, UCP.3, A.1, 

A.2, B.6, D.1, D.3, D.4, E.2, 

F.3, F.4, G.1, G.2, G.3 

A.3, A.6, A.7, C.3, C.4,  

C.5, D.1, D.9, D.11,  

D.12, E.5, G.4, G.5, H.7 

15 Days 

11. Static Electricity,  

12. Electric Forces and  

      Fields 

13. Current Electricity 

8. Statics, Fields, Currents 

   -Charges, forces, conductors, insulators 

   -Conduction, induction, Coulomb’s Law,  

   - Electric fields, potential, capacitance, Ohm’s law 

   - simple circuits, power, energy, movement 

UCP.1, UCP.2, UCP.3 

A.1, A.2, B.2, B.4, B.6 

E.1, F.1, F.3, F.4, F.6 

G.1 G.2, G.3 

A.2, A.3, A.7, 

B.1, B.2, B.4, B.5, 

C.3, C.5, D.8, D.10, 

D.11, G.3, G.4, H.7 

30 Days 

 

 

14. Series and Parallel  

      Circuits 

9. Series, Parallel, Magnetics 

   -series, parallel, combination circuits, voltage 

   -fuses, voltmeters, ammeters, magnet properties 

UCP.1, UCP.2, UCP.3 

A.1, A.2, B.4, B.6 

E.1, F.5F.6, G.3 

A.1, A.2, A.3,A.5, A.7, 

B.1,C.2, C.3, C.5, C.6, 

G.1, G.4, H.3, H.4, H.7 

15 Days 
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Unexpected Observations: 

 As stated on page 24, I found it amazing that professors are stressing math skills when most high school 

curricula push hands-on.  In fact, in my own district I was pressured by administration in the last textbook cycle 

to adopt conceptual physics (that being free of most math) as a way to draw students into the course.  With only 

one year available, that would mean I would not be teaching an algebra-based course, and as such, students 

would not be prepared for many college physics experiences.  Administrative argument had been that 

community colleges – where a large number of our students attend – would not require the math background.  

Having three major community colleges represented in the Results (Table 1), Mid State Technical, Nicolet, and 

Bay de Noc, now shows that not to be the case.  

 Another unexpected result (and a big relief to rural budgets) is how minimal the expectations are with 

regard to technology familiarity.  Out of forty-eight professors who responded to the open-ended question in 

Table 3, a full 1/3 said Excel spreadsheets would be a valuable tool. Beyond that, there were a few mentions 

each of LoggerPro, Vernier, and Data Studio for data collection.  Vpython, WebAssign, phet.colorado.edu, and 

a free program called Tracker all received similarly few mentions.  While these suggestions are useful for 

integrating technology, the bigger message is that there was no one overwhelming program or tool beyond 

Excel that rural teachers need for their kids to be competitive with others.  Also in Table 3, I noticed several 

professors commented on the need for basic calculator skills.  This is something high school teachers can work 

on with the aid of individual math departments, again with little impact on their budget.  
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Textbook Correlation: 

  Through my initial research, I found out that 86% of all high school classrooms are using one of 4 

textbooks.  Textbooks are one of the biggest expenses in rural schools, and new teachers may find comfort in 

the knowledge that the books they find when they get there should be adequate to teach the 14 topics in the new 

curriculum.  Following is a table I created using the table of contents found online for each text, and correlating 

it to the curriculum. Based on my study, math is a major issue for professors with incoming students, and 

textbooks are a major source of practice questions for any physics course.  If a teacher finds oneself looking for 

new books, the AIP article cited in the references by Tesfaye and White (2010) is an excellent, current resource. 

Also, since the layout of textbooks does occasionally change from one edition to the next, every attempt was 

made to include the most recent edition of each text in the correlation.  Table 4 demonstrates that any book 

should contain the content material considered most fundamental by college professionals.  

Table 4: Textbook correlation of 4 major texts in use in high school classrooms. Numbers correspond to the 

chapters in the book covering the topic listed. For edition numbers or years, please reference the 

bibliography. 

Essential Topic Description 

Principles 
and 
Problems;  
Zitzewitz 

Conceptual 
Physics;   
Hewitt 

Holt Physics; 
Serway and 
Faughn 

Principles 
with 
Applications; 
Giancoli 

1. Physics Toolkit 1 1 1 1 

2. Representing Motion 2 2 2 2 

3. Accelerated Motion 3 2 2 2 

4. Forces In One Dimension 4 4,5,6 4 4 

5. Forces In Two Dimensions 5 4,5,6 4 4 

6. Motion in Two Dimensions 6 3 3 3 
7. Rotational Motion 8 9,10,11 7 5,8 
8. Momentum and Its Conservation 9 7 6 7,8 

9. Energy, Work, and Simple Machines 10,11 8 5 5 

10. Vibrations and Waves 14 25 12 11 

11. Static Electricity, EPE 20 32 17,18 16,17 

12. Electrical Forces and Fields 21 33 17 16,17 

13. Current Electricity 22 34 18 18 

14. Series and Parallel Circuits  23,24 35,36 20,21 19,20 
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Relevance to Educational Theory: 

I believe the strengths of my curriculum based on the data from the surveys are: 

 Teachers have clear ideas now for what to teach in a one-year physics course for students who might be 

going on to college physics courses. The curriculum presented in Figure 7 along with the correlation in Table 4 

can get any new teacher started.  A more tenured teacher can check the results in Figure 6 or Figure 7 to be sure 

they are focusing time and attention on the most relevant of details.  Even bigger high schools with two or more 

years of physics courses available can check to be sure their focus is on track.  

 Depending on time and budget available, teachers can research or purchase laboratory activities and 

projects that focus on the listed topics.  Teachers can justify to administration or school boards why materials 

are necessary and how they know they are preparing students adequately.   New and unlicensed teachers with 

this curriculum available can start teaching with confidence in their content, and universities can focus licensure 

programs in areas where they know teacher candidates are weak in content knowledge.  

 Even better, as budgets decline and resources dwindle, neighboring rural physics teachers can work 

together to share resources and develop units without the question of content necessity. The power of a regional 

one-year curriculum in rural areas allowing teachers the ability to work together across districts could be a first 

step in establishing connections we will need in years to come to allow us to survive the pending economic 

crisis.  As per the request of 100% of the respondents in my conference, all M&O conference teachers will 

receive this curriculum and invitation to an  informal gathering to begin collaborating on the “how” aspect of 

delivery.  
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Furthering the Project: 

 Given the scope and magnitude of the project, I am pleased with the outcome.  I feel that the 

collaboration of 57 professors from a 34 institutions of higher learning on a project intended for high school use 

is a major feat.  I found the majority of my current practice to be sound, with some editing necessary for my 

students to have an optimal chance at future physics success.  

 Since a full 80% of responding professors have requested a copy of the results of this project, I will be 

contacting them once again.  Attached to the thank you and data, I will request one last favor.  Given the 14 

topics teachers adopting this curriculum will be teaching, I am going to ask that professors or their teaching 

assistants send us, if possible, a lab related to the material.  I will be clear that I recognize not everyone can do 

that, but what a powerful resource I would have if even 22 professors (half of the ones requesting feedback) 

respond to me!  That will lay an excellent foundation for the continued growth of the project.  I think the 

sharing that has occurred  is a sign of the willingness of all to work together for the good of our students, and 

the obligation now is to disseminate what I know and to continue this cycle of sharing.  I can achieve this by 

continuing to ask for help when needed, share resources where possible, and doing the best possible job to 

prepare the students for the professors who so graciously provided my data.  

 

Summary: 

 This project answers the question for all teachers with only one year available to teach physics of “What 

should I be teaching?” with hard data.  It focuses on the needs of rural school districts across the Midwest where 

teachers come in often under-trained, budgets are low, and time is in short supply.  It gives all teachers hard 

data on what professors of students in introductory physics classes at the college or university level expect of 

their students.  The included curriculum that correlates to that data is immediately accessible and adaptable to 

most rural one-year programs.  The conclusion is that with relatively few topics, focus on math,  some inquiry 

activities, and the use of Excel, we can produce students with the skills and confidence to achieve success in the 

college physics classroom.  
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Appendix A: Justification Survey to M&O Conference Physics Teachers 

 

This survey was mailed to physics teachers in the Wisconsin M&O Conference as a means of justifying initial 

teacher certification, course loads, and prep time availability.  I also was able to verify that all schools in the 

conference offer just one year of high school physics beyond their physical science freshmen course.  It was 

sent via email on 1/13/2011. 

 

Zoomerang Survey Results 
   

    M&O Conference Physics Educator Survey 

   

    Response Status: Completes 

   Filter: No filter applied 

   Apr 09, 2011 3:24 PM PST 

   

    

1. What is your name? 

8 Responses 

    

    

2. Which M&O Conference School do you teach in? 

8 Responses 

    

    

3. Are you the only physics certified teacher in your high school? 

yes   5 62% 

no   3 38% 

I'm not physics certified   0 0% 

Total 8 100% 
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4. You were sent this survey because the website for your school says you teach the physics courses there. 
How many years have you been teaching physics at this school? 

0-5 years   3 38% 

5-10 years   3 38% 

10-20 years   2 25% 

20 years or more   0 0% 

Total 8 100% 

    

    

5. What were the areas of your initial licensure? Please check all that apply. 

Physics   0 0% 

Chemistry   7 88% 

Earth Science   1 12% 

Biology   3 38% 

Mathematics   2 25% 

Broad field Science   5 62% 

General Science   1 12% 

Other, please specify   1 12% 

    

    

6. How many different courses do you have to prepare for in a school day for your high school? 

1 
 

0 0% 

2 
 

0 0% 

3 
 

2 25% 

more than 3 
 

6 75% 

Total 8 100% 

     
 
 
 

   

7. How many courses total do you teach in a single day? Please average if it changes at semester. 

0-3 
 

2 25% 

4 
 

2 25% 
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5 
 

1 12% 

6 
 

3 38% 

7 
 

0 0% 

more than 7 
 

0 0% 

Total 8 100% 

    

    

8. How many 45 minute blocks of time do you have in a week to prepare for your all of your classes, 
laboratory experience, grading, and demonstrations? 

less than 5   2 25% 

5 (one per day)   6 75% 

6-9   0 0% 

10 (two per day)   0 0% 

Other, please specify   0 0% 

Total 8 100% 

    

    

9. Please check any physics courses that your school offers 

General Science   1 12% 

Physical Science   8 100% 

Physics I   7 88% 

Physics II   0 0% 

AP Physics   0 0% 

Conceptual Physics   1 12% 

Other, please specify   0 0% 
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Appendix B: School Data for Institutions that met the search criteria. 

 

School City State 
distance 

Miles 
public/ 
private size 

2/4 
year 

College of Menominee Nation Kesheena WI 10 private 634 2/4 

Northeast Wisconsin Technical 
College 

Green Bay WI 28 public 9273 2 

Saint Norbert’s College De Pere WI 35 private 2175 4 

Bellin College Green Bay WI 35 private 306 4 

UW-Green Bay Green Bay WI 35 public 6638 4 

Lawrence University Appleton WI 44 private 1483 4 

Fox Valley Tech Appleton WI 44 public 10258 2 

UW-Oshkosh Oshkosh WI 62 public 13192 4 

Silver Lake College Manitowoc WI 64 private 704 4 

North Central Technical College Wausau WI 64 public 4574 2 

UW-Stevens Point Stevens Point WI 65 public 9209 4 

Nicolet Technical College Rhinelander WI 73 public 1369 2 

Lakeshore Technical College Cleveland WI 74 public 3137 2 

Ripon College Ripon WI 78 private 1064 4 

Marian College Fond du Lac WI 78 private 2841 4 

Moraine State Technical College Fond du Lac WI 79 public 8466 2 

Mid State Technical College 
Wisconsin 
Rapids 

WI 81 public 3277 2 

Lakeland College Plymouth WI 82 private 3932 4 

Bay de Noc Community College Escanaba MI 84 public 2742 2 

Concordia University - Wisconsin Mequon WI 115 private 7178 4 

Northern Michigan University Marquette MI 121 public 9428 4 

Cardinal Stritch University Milwaukee WI 124 private 6276 4 

Mount Mary College Milwaukee WI 127 private 1925 4 

Milwaukee School of Engineers Milwaukee WI 131 private 2648 4 

Marquette University Milwaukee WI 131 private 11689 4 

UW-Milwaukee Milwaukee WI 131 public 30418 4 

Carroll University Waukesha WI 131 private 3403 4 

Alverno College Milwaukee WI 133 private 2815 4 

UW-Madison Madison WI 137 public 41654 4 

Edgewood College Madison WI 141 private 2149 4 

UW-Whitewater Whitewater WI 146 public 11139 4 

Michigan Technical University Houghton MI 153 public 7136 4 

UW- Eau Claire Eau Claire WI 155 public 11216 4 

UW- La Crosse La Crosse WI 162 public 10009 4 

Viterbo University La Crosse WI 162 private 3282 4 
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School City State distance 
Miles 

public/ 
private 

size 2/4 
year 

UW-Parkside Kenosha WI 163 public 5303 4 

Carthage College Kenosha WI 163 private 3121 4 

Beloit College Beloit WI 168 private 1407 4 

St. Mary's University Winona  MN 174 private 5565 4 

Winona State University Winona  MN 174 public 8657 4 

UW-Stout Menomonie WI 175 public 9017 4 

UW-Platteville Platteville WI 184 public 7803 4 

Central Michigan University 
Mount 
Pleasant 

MI 198 public 27247 4 

Northwestern University Evanston IL 200 public 19853 4 

Loyola University - Chicago Chicago  IL 205 private 15879 4 

Northeastern Illinois University Chicago  IL 206 public 11631 4 

Northern Illinois University Dekalb IL 207 public 24424 4 

UW-River Falls River Falls WI 210 public 6728 4 

University of Illinois - Chicago Chicago  IL 213 public 26840 4 

Columbia College - Chicago Chicago  IL 213 private 12127 4 

UW-Superior Superior WI 219 public 2794 4 

University of Chicago Chicago  IL 220 private 15094 4 

Lake Superior State University 
Sault Ste 
Marie 

MI 221 public 2568 4 

University of Minnesota-Deluth Deluth MN 223 public 11664 4 

Western Michigan University Kalamazoo MI 229 public 24576 4 

Purdue University - Calumet Hammond  IN 234 public 10133 4 

Saginaw Valley State University Saginaw MI 235 public 10498 4 

University of St. Thomas Saint Paul MN 236 private 10851 4 

University of Minnesota-Twin Cities Minneapolis MN 240 public 51659 4 

University of Notre Dame Notre Dame IN 246 private 11816 4 

Michigan State University East Lansing MI 248 public 27071 4 

University of Michigan  Ann Arbor MI   public   4 

 UW Marinette  Marinette WI    public    2 
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Appendix C: Initial Email to Participating Institutions, sent ongoing throughout Fall 2010 

 

Good morning! 
 

My name is Shannon Brunette and I teach physics at a rural high school north of Green Bay, WI.  I didn’t start 
out a physics teacher. I was chemistry certified. However, as is often the case in my locale, to teach chemistry 
means I also teach physics (and physical science). Embracing the challenge, I am pursuing a masters in Physics 
Education through University of Wisconsin River Falls. For my thesis, I need to be able to contact professors of 
introductory physics courses within a 250 mile radius of my home. 
 

If you could tell me the name(s) of professors (full or adjunct) who teach introductory physics at your 
institution, I would greatly appreciate the help. If their email is handy for you, that would be amazing – 
otherwise I’ll find it on your school website. FYI, I will be sending them a 3 minute survey and brief letter of 
explanation within the semester – nothing tedious! I recognize and respect the value of everyone’s time in 
education. 
 

Thank you so much for your time. I hope you have a wonderful Midwest Fall season! 
Shannon Brunette 

Physical Sciences 

Gillett High School 
Gillett, WI 54124  
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Appendix D: IRB Exemption Information 

 

From email via Rich Wallace at University of Wisconsin River Falls 

Dated 1/11/11  

Exemption number H0910-W47 
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Appendix E: Letter sent to individual professors with survey attached as link. 

 

January 22, 2011 

 

Dear Physics Professor, 

 

I recently sent an email request either to you or your department chair, requesting your assistance with a curriculum 

project for rural schools in Wisconsin. First and foremost, thank you very much for agreeing to provide your expertise to 

this project. The more feedback I get, the better the outcome of the curriculum the data will create, and the better I will 

be able to prepare students for your institutions. Your participation and input are, of course, completely voluntary. 

 

My name is Shannon Brunette, and I teach all the physical science at Gillett High School in Northeast Wisconsin. Our 

school has 278 students in the 6-12 grades, and our department has 2 high school science teachers. One teaches 

exclusively biology, and the other (me) teaches physical science, chemistry, and physics. This is not unusual in the rural 

high school setting. The outcome is that I have time in my schedule for only one year of physics. Additionally, my initial 

licensure is chemistry and Earth science. When I began teaching, I literally had 10 physics credits to my degree. Not 

nearly enough! I am now well on my way to a MSED in physics through UW-River Falls. While I feel much more 

competent in the field now, I still am not sure what to teach to adequately get the kids ready for the transition to college 

physics. I have therefore decided to devote my thesis to requesting information from the experts themselves. No one 

knows better than you what you are teaching and what my kids need to be ready for. 

 

My textbook has 25 chapters in it, and I can safely say that in order to include depth and projects (like our extensive 

catapult project during 2-dimensional motion), I can comfortably cover 12-13 of those chapters in a year’s time. Also, I 

can only offer trig-based physics due to the math limitations of my students. To this point, I have offered 3 quarters of 

mechanics, and one quarter of introduction to electricity. Very little time has been given to optics or to quantum 

mechanics, for example. This decision was based partly on the limited available materials, and partly on my only 

experience with intro-physics.  

 

Attached is the brief survey I created to obtain information on what you teach in your introductory year. It should take 

no more than 10 minutes of your time. Please think carefully about the sequence of the first year of algebra-based 

physics as you answer. Your individual responses will be kept strictly confidential, and used only as a collective data base 

with many other institutions’ feedback as I create the best possible year for rural students in your vicinity. Your personal 

information will be used to determine if there is a difference in curriculum needs between newer and older professors, 

college vs. university professors and by region. Your time is both valued and appreciated with this voluntary survey. 

Should you wish to receive a summary of the outcome curriculum, there is a space for you to indicate that on the survey, 

as well as to provide additional information or questions as needed. 

 

Again, I cannot thank you enough for this assistance.  I feel my duty as a high school teacher is a dual role: I need to 

prepare students for life, but I also need to prepare them for a successful transition to the college or university of their 

choice. With your help, I will feel much more confident that I am meeting that second requirement.  

 

With Gratitude, 
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Shannon Brunette 

Physical Science Instructor 

Gillett High School 

 

The Survey is found at: http://www.zoomerang.com/Survey/WEB22BKW7JH6V8  (hyperlink removed) 

 

 

 

Appendix F: Data collection Survey Sent to College/University Professors 

 

Zoomerang Survey Results 
   

    Physics Curriculum Survey 

   

    Response Status: Completes 

   Filter: No filter applied 

   Apr 09, 2011 4:53 PM PST 

   

    

1. Name: 

57 Responses 

    

    

2. How many years have you taught college level introductory physics at any institution? 

0-5 years   13 23% 

5-10 years   11 20% 

10-20 years   19 34% 

20+ years   13 23% 

Total 56 100% 

    

    

3. Name of College or University 

57 Responses 
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4. Below is a topic list compiled from multiple high school physics texts. Please Choose the 12 
items on the list you feel are most valuable to a student planning to take your intro physics 
course. Again, this should align to the algebra-based introductory physics course you instruct. 
Please do not select more than 12 choices. 

Math Toolkit   34 60% 

Representing Motion   40 70% 

Accelerated Motion   48 84% 

Forces in 1 Dimension   43 75% 

Forces in 2 Dimensions   45 79% 

Motion in 2 Dimensions   40 70% 

Gravitation   20 35% 

Rotational Motion   30 53% 

Momentum and Its Conservation   52 91% 

Equilibrium, Elasticity and Fracture   6 11% 

Energy, Work, and SImple Machines   51 89% 

Thermal Energy, Thermodynamics   16 28% 

States of Matter, Ideal Gas Law   12 21% 

Vibrations and Waves   34 60% 

Sound   14 25% 

Light   18 32% 

Reflections and Lenses   14 25% 

Refractions and Mirrors   12 21% 

Diffraction and Interference of light   6 11% 

Static Electricity, Electric Potential Energy   26 46% 

Electrical Forces and Fields   30 53% 

Current Electricity   26 46% 

Series and Parallel Circuits   22 39% 

Magnetic Fields   21 37% 

Electromagnetic Induction   9 16% 

Electromagnetism   4 7% 

Quantum Theory   2 4% 

The Atom and Subatomic physics   5 9% 

Solid State Electronics   0 0% 

Nuclear Fission and Fusion   0 0% 

Astrophysics and Cosmology   3 5% 

    

    

5. Are there specific topics, not on this list, that you feel would be highly valuable to an incoming 
freshman in your physics course? 

40 Responses 
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6. Do you have software/hardware that you expect students to be familiar with for your lectures or 
lab sessions? 

48 Responses 

    

    

7. Please check any that apply for your tests or exams 

Note cards for formulas or examples are allowed.   26 46% 

Formulas are provided on the test or on the board.   29 51% 

A formula sheet is provided to students in the 
syllabus for use throughout the course, including 
tests.   11 19% 

I expect students to memorize relevant formulas 
for their tests.   6 11% 

    

    

8. Are there any questions, concerns, or comments that I may be able to address for you? 

32 Responses 

    

    
9. The outcome of this survey will be the creation of a one-year curriculum that is ideally suited 
for rural introductory physics teachers in Wisconsin. Would you like a summary of the results 
and the curriculum after my project is over? If you click yes, I will mail it to you at this email. 

Yes   44 80% 

No   11 20% 

Total 55 100% 

 

 


