
NOMINATION FOR 
THE CLASS OF 1951 CIVILIAN FACULTY TEACHING EXCELLENCE AWARD, 

IN HONOR OF PROFESSOR THEODORE J. BENAC 
 

STATEMENT OF QUALIFICATION 

1. Name:  Debora M. Katz 
2. Department: Physics 
3. Academic Rank:  Full Professor 
4. Education:  

Doctor of Philosophy in Astrophysics (1995) University of Minnesota 
Master of Science in Physics (1990) University of California 
Bachelor of Arts with high honors in Physics (1988) Brandeis University 

5. Years Teaching Experience: 21 years all at USNA  
6. Courses Taught (previous three years): 

ACADEMIC YEAR SEMESTER COURSE TITLE # OF SECTIONS 
2017 FALL SP327 Twentieth Century Physics 1 
 FALL  SP481B Physics in Fiction 4 students 
2016 SPRING SP446 Astrophysics II 1 
 SPRING SP211R General Physics I (Repeaters) 1 
 SPRING SP482C Physics Research Preparation 2 students 
 FALL SP327 Twentieth Century Physics 3 
2015 SPRING SP446 Astrophysics II 1 
 SPRING SP212 General Physics II 1 
 FALL SP211 General Physics I 2 
2014 SPRING SP446 Astrophysics II 1 
 SPRING SP212 General Physics II 1 
 FALL SP211 General Physics I 1 
 FALL SP310 Astronomy 1 
 FALL Individual Reading in Astrophysics 1 plebe (non-credit) 

 

Course Coordinator: In the previous three years, I was course coordinator for every course listed 
above except SP211. I was course coordinator for SP211 prior to 2012.  

7. Teaching ability: 

Background 

I came to the Academy straight from my graduate studies in astrophysics at the University of Minnesota. 
Like most physics students applying to graduate school, I didn’t think much about teaching. I was 
interested in research. However, the University of Minnesota’s physics department is famous for its 
groundbreaking work in physics education research. As an entering graduate student, I was selected for 
a three-year fellowship that included training in education. In seminars and workshops I learned from 
leaders in field of physics education. I also was a teaching assistant in astronomy, and I was responsible 
for using active learning in our weekly classes. I was paired with another graduate student who was 
working on his degree in education. We developed weekly projects, and then he observed my teaching 



and gave me feedback. I fell in love with physics education, and when it came to time to look for a job, I 
told my adviser I didn’t want to look for a postdoc or a research position. I wanted a job where 
undergraduate learning was the top priority. I discovered a position at the Naval Academy as I was 
wrapping up my astrophysics dissertation. The strong emphasis on undergraduate education has made 
USNA a great fit for me.  

Core Physics Courses 

So when I first arrived at the Academy, I was considered an expert in the physics department in active 
learning. I ran weekly workshops for interested civilian and military colleagues. Like I had done with my 
partner in Minnesota, our group at the 
Academy developed weekly active learning 
projects to use in our core physics courses 
(SP211 and SP212). We worked as a team, 
giving each other feedback and ideas.  

The one thing that I’ve always done in my core 
physics classes, which I believe is unique to my 
approach, is to use case studies. From my 
earliest days at the Academy, I have been 
disappointed by the format of our final exam. 
It is a long multiple-choice exam of roughly 50 
problems that requires students to memorize 
problem-solving algorithms. There is a lot of 
value to having this skill, but I believe there is 
much more to physics education than just 
timed problem-solving. In fact, much research 
in physics education has shown that students 
can be very good at solving problems without 
really understanding the concepts of physics. 
In other words, the students who score well on a multiple-choice tests may only have gotten about 
halfway up Bloom’s taxonomy (Figure 1)—to the stage of applying physical laws to solve textbook 
problems. My goal is to have every student make it to the top of Bloom’s taxonomy, where they create 
and solve their own physics problem.  So in all of my core physics classes, whether I was teaching the 
advanced plebes or students who were repeating the course, I’ve always assigned a term project in 
which students are asked to create and solve a physics problem based on something that interests 
them. This project has evolved in the two decades since I first started teaching at the Academy. The 
assignment and some sample term projects are included in the next section.  

There is always an active learning component in each of my classes. In the past few years, I have used a 
flipped classroom in my core physics classes, as well as in Twentieth Century Physics (SP327). In my 
flipped classroom, students are assigned to work in active learning groups. I make the assignments in 
order to balance student aptitudes in each group. Students sit around tables so they can easily talk with 
the members of their group. In my flipped classroom, students are expected to come to class prepared, 
having read the textbook and taken notes on the reading before class. This means that when students 
enter the classroom, they are already about at the second level of Bloom’s taxonomy (Figure 1). In other 



words, they are familiar with the relevant physical laws and have a basic understanding of what they 
mean. Of course, they may have had some difficulties understanding the reading. So each class begins 
with students reviewing their reading notes, asking and answering each other’s questions. I circulate 
around the room, providing guidance as required. After students are comfortable with their basic 
understanding, most of the period is spent moving up Bloom’s taxonomy as they work together on 
solving textbook problems. Again I circulate, asking and answering questions. Generally in my core 
courses, the class ends with a ten-minute quiz, testing the problem-solving skills from the class before as 
well as students’ recollection of the reading for that day. In this way, I help midshipmen manage their 
time, doing a little physics each class rather than putting it off until an exam.  

Twentieth Century Physics 

Last year was my first year teaching Twentieth Century Physics. This course has recently undergone a 
major change. In the past this course was a physics major’s course, with roughly 20 students per 
semester. But, now nuclear engineering majors are also take the course. In AY2015 there were a total of 
37 students, and 10 of them were nuclear engineering majors, so the physics majors still dominated the 
course. Last fall (AY2016) I was surprised to find that roughly half of the nearly 60 students were nuclear 
engineering students. Also, there were no learning outcomes for the course, so I had to write them 
before I had a chance to teach the course.  

The course was challenging in a number of ways. First, because of the change in the student population, 
the previous instructor’s course material was no longer appropriate. For example, I used the textbook 
that had been used for a number of years, but this textbook provided little support. There were no 
electronic slides, no digital version of the text, and no on-line homework. Further, the textbook didn’t 
provide review materials for students who were less prepared. Second, because the nuclear engineers 
had a different pre-requisite (SP211/212) from the physics majors (SP221/222/226), I had difficulty 
adjusting the level of classroom discussions and expectations. Third, I taught three sections with nearly 
60 students in total. (I checked the records for the past ten years, and found we have never offered 
more than two sections. Also, the total number of students was always less than 40. Typically, there 
were around 30 students or fewer.) I held the students to a high standard on their homework. For 
example, it wasn’t good enough to simply get the correct answer; students were also asked to explain 
their work. This was especially difficult for the nuclear engineering majors. Because I had nearly 60 
students, grading homework was an enormous task. Typically, I would spend 10 minutes per assignment 
on each student’s work. With nearly 60 students, each assignment would take me 10 hours to complete. 
So with two assignments each week, I would spend about two and a half full days per week grading 
homework.  

I taught the class as a flipped classroom. Students were expected to read the text before class. They 
were assigned to active learning groups that I chose based on their majors and their previous experience 
with physics. My goal was to create balanced, heterogeneous groups. Each day students worked in their 
groups on problems. Before class began, students would rearrange the tables so they could face each 
other in their groups. (They put the tables back at the end of the class.) 

Students did well on my exams and homework, but their SOFs (Student Opinion Forms) have convinced 
me to make several changes this semester. First, I don’t ask students to rearrange the tables. Instead, I 
ask the groups to work problems while standing at the chalkboards around the room. Second, I’ve 
decided to switch to a textbook that offers a lot more support. For example, the new book uses 



WebAssign, so I can assign more problems, including simple exercises. I can assign problems that will 
help nuclear engineers review the material. I still assign a few major problems per week that I grade 
carefully, holding students to a high standard of explanation. Finally, the class is no longer completely 
flipped. Students are still expected to read the textbook before class, and complete an online reading 
assignment. But I can see it is difficult to expect students with such different pre-requisites to get the 
same level of understanding from the textbook. So I’ve reverted to a method I used in the core course 
many years ago. I lecture and record my lectures using Tegrity. I try to break each lecture at the 20 
minute mark, and then again about 10 minutes later. During these breaks, students work with their 
groups to solve textbook problems on the board while I visit each group.  

Finally, I read about an interesting practice that I decided to try. At the end of last fall’s course, I sent a 
personal email to each student who scored an A. I congratulated the student and asked if he or she 
could provide tips for future students. Each of them did, and I have shared these tips with my current 
students. Many of the students who provided tips talked about the importance of carefully writing up 
homework solutions. So my current students are more motivated to do a careful job on their homework 
solutions.  

Astronomy and Astrophysics 

I have visited a number of astronomy and physics classes at St. John’s College, and my teaching at the 
Academy has been observed by a St. John’s tutor (professor).  All St. John’s classes are seminars. In other 
words, all St. John’s classrooms are completely flipped.  Students read their texts before class. The tutor 
guides the discussion, but the real learning happens when students work together, asking and answering 
their own questions. In a very impressive class I observed at St. John’s, students were discussing 
Rutherford’s famous experiment in which he discovered the structure of an atom.  This experiment is 
taught in Twentieth Century Physics at the Academy. I was impressed by level of the student discussion 
at St. John’s, and I have used a similar seminar style in my astronomy (SP310) and astrophysics (SP446) 
courses. Students seem to like this approach and do very well on my traditional homework and exams.  

Student opinion forms for the past three years are attached.  

  



 

8. Teaching portfolio: 

In this teaching portfolio, I provide samples of my course policy statements for the courses I’ve taught 
these past three years. The most recent course is first: 

COURSE TITLE 
SP327 Twentieth Century Physics 
SP446 Astrophysics II 
SP211R General Physics I (Repeaters) 
SP212 General Physics II 
SP310 Astronomy 

 



USNA Physics Department 
Course Policy and Information 

 
Section 2001 SP327 Twentieth Century Physics Fall 2016 
 
Instructor: Professor Debora M. Katz 
Office: Chauvenet 256B 
Phones: 410-293-6656 (office) and 410-990-4789 (home)  
E-mail: dkatz@usna.edu  
 
Availability:  I teach MWF2.  I will be available these days before and after class. I will normally 
arrive in my office at 0730.   You can always drop by my office, but it is best to make an appointment 
ahead of time.  Please talk with me after class, give me a call, or send e-mail.  If you make an 
appointment and find you can’t keep it, please let me know. 
 
Course Objective:  To study the development of physics since about 1900, with particular attention 
given to relativity theory, quantum theory, and atomic physics. 
 
Text:  Stephen T. Thornton and Andrew Rex, Modern Physics for Scientists and Engineers, 4th Edition, 
Cengage Learning (2013). 
 
Read the textbook before each lesson. You may earn two extra credit points on your homework 
by completing a reading sheet. Reading sheets are due at the beginning of the lesson. If you miss a 
class, you may not turn in a reading sheet for credit.   

 
Please enroll in WebAssign. Be sure to select the correct section. Exercises will be assigned in 
WebAssign. I will not use WebAssign for communication. These exercises will be graded by 
WebAssign. They are separate from the formal homework described below. 
 
Please also find this class on Blackboard. I will be recording my lectures and you can access these 
recording through Blackboard. 
 
Class demeanor:  I like an interactive, focused, but informal, classroom atmosphere because I believe 
that is the best environment for learning.  Please do your part to help create such an atmosphere.  
Here are some suggestions: 
• Prepare for class by reading the assigned textbook sections and looking over the examples 

ahead of time. Take notes on the reading. 
• Bring your book (or laptop), paper and a calculator to class.  
• Don’t allow yourself to be distracted by your cell phone, computer, or other electronic devices. 
• Don’t work on other subjects during class. 
• Stay alert and participate.  If you’re feeling sleepy, please get a drink or stand up at the back of 

the classroom. 
• Feel free to ask questions and be ready to help answer your classmates’ questions. 
• Treat each other with respect. 
 
Homework:  You learn physics best by doing it.  You will have approximately one homework set due 
each week.  Problems very like some of them will appear on exams. When you do your homework, 
you practice applying knowledge and techniques that you have learned in class.  Ideally, you also 
learn to communicate your understanding clearly and completely.  How you approach your 
homework will have a lot to do with how much you learn and how well you do in SP327. (See 
guidelines below.) 
 
  



Guidelines for preparing your weekly homework solutions: 
• Please turn your homework in on time.  I do not accept late homework. (I will make exceptions 

for emergencies, but planned absences are no excuse for late homework.) 
• Take pride in the work you turn in.  Strive for clear, correct, complete solutions. 
• Be sure that your name and the date are at the top of each page you turn in. 
• Give yourself plenty of room to write: put only 1 or 2 problems on a page. Do 

not write on the back of the page. I prefer Staedtler engineering paper.  
• Label each problem with chapter and problem number. 
• Use words effectively: explain why you decided to use a particular approach, 

outline the steps of your solution, and summarize your results. 
• Start your quantitative solution with an equation written entirely in symbols. Identify the 

equation by name or concept. For examples, “conservation of energy” or “Schrodinger’s 
equation.”  

• As much as possible, solve it algebraically for the desired quantity before you substitute numbers. 
• Report all numerical answers with the appropriate units. 
• Work in pencil so you can correct errors as you discover them.  If a solution becomes hopelessly 

convoluted and spread all over the page, recopy it neatly so that its organization is evident. 
• Feel free to collaborate with your classmates insofar as it helps you understand the material, but 

don’t blindly copy someone else’s work. 
• Don’t use online “resources” like Chegg Study or instructor solutions manuals.  They will probably 

not help you develop a deep understanding of the material. 
 
In-class exams:  I plan to give 2 exams during the semester.  On these exams, I will usually ask you 
to answer short conceptual questions or work problems similar to those you have done for 
homework.  For each exam, you may use your calculator.  Unless I tell you otherwise, you may not 
use any other test aids. 
 
Final exam:  There will be a final exam scheduled sometime between December 10 and 20.  It will 
be similar to the mid-semester exams and the test-aids policy will be the same. 
 
Grades:  
At 6, 12 and 16 weeks your grade is 25% Homework + 25% Exercises + 50% In-class exams.  
 
Your final grade is 70% of your 16 week grade and 30% of your final exam grade. There is an 
exception to this rule: In you score an A on the final exam, you will get an A in the course no matter 
what you have at 16 weeks.  
 
Learning outcomes:  
 
(1) Remember the principles of special relativity, general relativity and early quantum mechanics.  
 
(2) Demonstrate detailed knowledge and comprehension of the principles of special relativity, general 
relativity and early quantum mechanics.  
 
(3) Demonstrate the ability to apply the principles of special relativity, general relativity and early quantum 
mechanics to simple problems. 
 
(4) Demonstrate the ability to synthesize the principles of special relativity and early quantum mechanics to 
solve higher-order problems. 
 
 
 
 
 



Course Policy Statement 
Astrophysics II 

SP446 
Prof. Debora Katz 
 
Office: 256B 
Office Phone: 410-293-6656 
Home Phone: 410-990-4789 
 
Class participation: The course structure is a seminar. Each student must be an active 
participant. Bring your textbook and calculator to each class. You are expected to read 
the textbook before class. Take notes on your reading. Come to class prepared to discuss 
the most important points. Bring your questions. We will discuss the reading and work on 
problems as a team in class. You will be graded on your class participation and readiness. 
At the end of a reading assignment you must turn in a participation sheet. 
 
Tests: You will be permitted to use your textbook (An Introduction to Modern 
Astrophysics 2nd ed. by Carroll and Ostlie) on both exams.   
 
Course Requirements: 

1. Midterm exam: Given in approximately the 8th week of the semester.  
2. Homework problems: Due roughly every 5 classes. 
3. Final Exam. 

 
Grades: 

1. 6 week grades: 50% homework + 50% class participation 
2. 12 week grades: 35% homework + 30% class participation +35% midterm 
3. 16 week grades: 35% homework + 30% class participation +35% midterm  
4. Final grade: 70% 16-week-grade + 30% final exam 

 
No late work is accepted. If you do not turn your work in on 
time, you will receive a zero on that assignment.  



SP 211R Section 5001 Course Policy Statement 
Instructor:  Prof. Debora Katz 
Office Location:  Chauvenet 256B 
Office Phone:  410-293-6656 
Home Phone:  410-990-4789 (Sun.-Fri. 0730-2200) 
Email:   dkatz 
Class meetings:  MWF5 and T56 in CH004 
Office Hours (EI): After  lunch MTWF, and After 6th period MTW.  

Please make an arrangement with me before coming to EI 
Text:   Fundamentals of Physics 10th Ed.  by Halliday, Resnick and Walker 
 
Group Work:   
• You have been assigned to an Active Learning Group. 
• You will work on several problems together.  
• In addition, this is a working group who will offer feedback and assistance on the individual term projects.  

 
Class participation: The course structure is a flipped classroom. Each student must be an active participate. 
Bring your textbook and calculator to each class. You are expected to read the textbook before class. Take notes 
on your reading. Come to class prepared to discuss the most important points. We will discuss the reading and 
work on problems in groups in class. You will be graded on your class participation and readiness.  
 
Reading notes and question (10% of daily quiz):  
To ensure you are ready for the classroom discussion, you will take notes on your reading. Your notes may be 
handwritten or typed. You may use any type of paper or notebook you choose.  
• Your notes must be clearly labeled with the section number from the text as well as the date. Your notes 

do not need to include every detail from the reading, but should include all major concepts and equations.  
• Come up with at least one question from the reading. Write your question into your notes.  Be sure the 

question is labeled and easily found in your notes.    
• At the beginning of class, discuss the notes with your group. Try to answer each person’s question.  
• Evaluate the effort made by each group member  on a 10 point scale. I will ask you to report these scores 

and they will become part of the individual’s quiz score.  
 
Tests 
• There two in-class tests. Each scheduled during the appropriate exam week.  
• You will receive two grades: your individual grade and the average of your group’s grade. 

 
Term Project 
• You are to write a question and answer it using the physics in SP211.   Further instructions will be given. 
• This project will count as an individual grade. 
• You will also receive the average of your group’s grade.  
 
Homework/Quizzes: 
• Working problems is an important part of learning physics. 
• You are in the best position to judge what you need to do outside of class to master the material. 
• I have assigned problems from each chapter (see syllabus). You will work many of these problems in 

classroom in your group. 
• You will have a daily quiz that will come from the assigned reading, problems and classroom material.  
• 10% of each quiz comes from your reading notes.  
• Like the term project, you will receive a group and individual score. 
• No make-up quizzes will be offered, but you will not be penalized for missing a quiz due to a legitmate 

excusal entered into MIDS. 
 

Extra Credit:  
1.  You may earn up to 25 points by redoing the problem portion of the quiz by the date indicated on the 

syllabus. You must turn in your original quiz as well as your new solution.  
2.  Your group may earn extra credit group points by meeting outside of class to study. You must fill in the 

group study extra credit form by the date indicated on the syllabus to receive these points.  
3. Your group may earn 1 extra credit point for each problem correctly completed in class.  



  
Curving: You are not in competition with your classmates.  In the event that the  
  average on a marking period is below 70%, I will curve the scores such that  
  the average is at least 70%.  I am not permitted to curve the final exam grades. 
 
 
Suggestions for earning a good grade: 
• Study physics 8 hours each week. 
• Keep up with the assigned reading.  Read the material before class 
• Keep up with the problems. Check the solutions. 
• Meet with your group outside of class weekly. 
• Go to MGSP.  
• Bring a positive attitude to class. 
• Get EI as soon as you need it; do not wait until the day before a test. Come prepared for EI. 
• Learn the concepts.  It won't help to just memorize formulas. 

 
Grading (6 and 12 Weekers): 
   Group Work    30% 
   (Group scores)       

Individual Quiz Scores   35% 
Individual Test Scores   35% 
 
 

Grading (16 Weeker): 
   Group Work    20%    
   Individual Quiz Scores   40% 

Individual Term  Project and Tests  40% 
 
 
Final Grade:   

70% * (16 weeker)  +  30%  * (Final Exam) + / − (Up to 2% Subjective Points) 

There is one exceptions to this formula: 
If you score an A on the final exam you will receive an A for the course no matter what grade you have when 
you go into the final. 

Letter Grades:  The thresholds below will be used to determine your letter grades: 
A: 90  - 100% 
B: 80  -   89% 

   C: 70  -   79% 
   D: 60  -   69% 
   F:   < 60% 
 
Grievances/Regrades: 
• I am happy to regrade any of your work. 
• Please submit your work along with a written grievance within 24 hours after I have returned the 

material to you. 
• I will not accept verbal communications regarding grades. 
• You may email your grievance. 
• If the grievance involves group work, all the members of the group must submit the grievance.  
 
Disruptions: 
Class time is valuable. If you disrupt class or sleep in class, you will be asked to leave and reported absent. 
 
Absences: 
You are responsible for all the work you miss. See me ASAP. 
 
The following applies to ALL sections of SP211/212:  Students are forbidden to use or possess any instructor's 
solutions manual, in any form, for any textbook for which Halliday, Resnick or Walker is an author. 



 

Learning Outcomes: The foundation of our physics core program is designed around twelve 
learning outcomes, six for each core physics course. These outcomes dovetail with the Naval 
Academy’s vision of graduates as leaders who are proficient, innovative and articulate and the 
department’s goal of graduates who can competently apply the fundamental principles of physics 
to the challenges of the Fleet. The learning outcomes are: 

General Physics I -- SP211 

(1) Recognize basic physical quantities in language, connect them with their mathematical 
definition, and demonstrate a direct algebraically-driven calculation from the definition. 

(2) Conceptualize fundamental key quantities and refine / modify their intuitions about their 
physical world with the help of dynamic visualizations. (This is specifically NOT driven by 
calculations.) 

(3) In problems driven by a single key concept or idea, construct basic connections between 
quantities to breakdown / illustrate the main idea. 

(4) Reliably employ advanced mathematics as a means to explore and produce calculations in 
the context of a rich, multi-faceted problem. (The main target here is typically problems that 
require vector fluency.) 

(5) Develop and implement techniques for tracking work and keeping calculations 
reliable.  (This refers to simple problems where techniques [such as sketches, dimensional 
analysis] ensure confident analysis and calculation.) 

(6) Apply skills from previous core courses to physics problems that are largely single main 
concept problems utilizing differential or integral calculus. 

 



SP 212 Course Policy Statement 
 

Instructor:  Prof. Debora Katz 
Office Location:  Chauvenet 256B 
Office Phone:  410-293-6656 
Home Phone:  410-990-4789 (Sun.-Fri. 0730-2200) 
Email:   dkatz 
Office Hours (EI): After  lunch and after class MWRF 

Please make an arrangement with me before coming to EI 
Text:   Fundamentals of Physics 10th Ed.  by Halliday, Resnick and Walker 
 
Group Work:   
• You have been assigned to an Active Learning Group. 
• You will work on several laboratories, and problems together.  
• In addition, this is a working group who will offer feedback and assistance on the individual term projects.  

 
Class participation: The course structure is a flipped classroom. Each student must be an active participate. 
Bring your textbook and calculator to each class. You are expected to read the textbook before class. Take notes 
on your reading. Come to class prepared to discuss the most important points. We will discuss the reading and 
work on problems in groups in class. You will be graded on your class participation and readiness.  
 
Reading notes and question (10% of daily quiz):  
To ensure you are ready for the classroom discussion, you will take notes on your reading. Your notes may be 
handwritten or typed. You may use any type of paper or notebook you choose.  
• Your notes must be clearly labeled with the section number from the text as well as the date. Your notes 

do not need to include every detail from the reading, but should include all major concepts and equations.  
• Come up with at least one question from the reading. Write your question into your notes.  Be sure the 

question is labeled and easily found in your notes.    
• At the beginning of class, discuss the notes with your group. Try to answer each person’s question.  
• Evaluate the effort made by each group member  on a 10 point scale. I will ask you to report these scores 

and they will become part of the individual’s quiz score.  
 
Tests: There will NO in-class tests.  

 
Term Project 
• You are to write a question and answer it using the physics in SP212.   Further instructions will be given. 
• This project will count as an individual grade. 
• You will also receive the average of your group’s grade.  
 
Homework/Quizzes: 
• Working problems is an important part of learning physics. 
• You are in the best position to judge what you need to do outside of class to master the material. 
• I have assigned problems from each chapter (see syllabus). You will work many of these problems in 

classroom in your group. 
• You will have a daily quiz that will come from the assigned reading, problems and classroom material.  
• 10% of each quiz comes from your reading notes.  
• Like the term project, you will receive a group and individual score. 
• No make-up quizzes will be offered, but you will not be penalized for missing a quiz due to a legitmate 

excusal entered into MIDS. 
 

Extra Credit:  
1.  You may earn up to 25 points by redoing the problem portion of the quiz by the date indicated on the 

syllabus. You must turn in your original quiz as well as your new solution.  
2.  Your group may earn extra credit group points by meeting outside of class to study. You must fill in the 

group study extra credit form by the date indicated on the syllabus to receive these points.  
3. Your group may earn 1 extra credit point for each problem correctly completed in class.  
 
  



Curving: You are not in competition with your classmates.  In the event that the  
  average on a marking period is below 70%, I will curve the scores such that  
  the average is at least 70%.  I am not permitted to curve the final exam grades. 
 
 
Suggestions for earning a good grade: 
• Study physics 4 to 8 hours each week. 
• Keep up with the assigned reading.  Read the material before class 
• Keep up with the problems. Check the solutions. 
• Meet with your group outside of class weekly. 
• Go to MGSP.  
• Bring a positive attitude to class. 
• Get EI as soon as you need it; do not wait until the day before a test. Come prepared for EI. 
• Learn the concepts.  It won't help to just memorize formulas. 

 
Grading (6 and 12 Weekers): 
   Group Work    30% 
   (Group scores)       

Individual Quiz Scores   70% 
 

Grading (16 Weeker): 
   Group Work    20%    
   Individual Quiz Scores   40% 

Individual Term Project   40% 
 
 
Final Grade:   

70% * (16 weeker)  +  30%  * (Final Exam) + / − (Up to 2% Subjective Points) 

There is one exceptions to this formula: 
If you score an A on the final exam you will receive an A for the course no matter what grade you have when 
you go into the final. 

Letter Grades:  The thresholds below will be used to determine your letter grades: 
A: 90  - 100% 
B: 80  -   89% 

   C: 70  -   79% 
   D: 60  -   69% 
   F:   < 60% 
 
Grievances/Regrades: 
• I am happy to regrade any of your work. 
• Please submit your work along with a written grievance within 24 hours after I have returned the 

material to you. 
• I will not accept verbal communications regarding grades. 
• You may email your grievance. 
• If the grievance involves group work, all the members of the group must submit the grievance.  
 
Disruptions: 
Class time is valuable. If you disrupt class or sleep in class, you will be asked to leave and reported absent. 
 
Absences: 
You are responsible for all the work you miss. See me ASAP. 
 
The following applies to ALL sections of SP211/212:  Students are forbidden to use or possess any instructor's 
solutions manual, in any form, for any textbook for which Halliday, Resnick or Walker  is an author. 



Course Policy Statement 
Astronomy 

SP310 
Prof. Debora Katz 
 
Office: 256B 
Office Phone: 410-293-6656 
Home Phone: 410-990-4789 
 
Class participation: The course structure is a flipped classroom. Each student must be 
an active participate. Bring your textbook and calculator to each class. You are expected 
to read the textbook before class. Take notes on your reading. Come to class prepared to 
discuss the most important points. Bring your questions. We will discuss the reading and 
work on problems in pairs or teams in class. You will be graded on your class 
participation and readiness.  
 
Review Questions: To ensure you are ready for the classroom discussion, you will be 
assigned review questions from the reading assignment. These are due at the beginning of 
each class. Your answers must be typed. Although you may hand draw figures and 
hand write equations.  
 
Syllabus: Check the syllabus to see what reading and review problems are due each day. 
 
Grades: 

1. 6, 12 and 16 week grades: 30% (review questions + class participation) + 30% 
quizzes + 40% tests 

2. Final grade: 70% 16-week-grade + 30% final exam 

There is one exceptions to this formula: 
If you score an A on the final exam you will receive an A for the course no matter 
what grade you have when you go into the final. 

Letter Grades:  The thresholds below will be used to determine your letter grades: 
A: 90  - 100% 
B: 80  -   89% 

   C: 70  -   79% 
   D: 60  -   69% 
   F:   < 60% 
 
Curving:  
You are not in competition with your classmates.  In the event that the average on a 
marking period is below 70%, I will curve the scores such that the average is at least 
70%. 
 
 



Suggestions for earning a good grade: 
• Study astronomy 4 to 8 hours each week. 
• Keep up with the assigned reading.  Read the material before class 
• Review the class work and problems on your own after class. 
• Bring a positive attitude to class. 
• Get EI as soon as you need it; do not wait until the day before a test.  
• Come prepared for EI. 
• Learn the concepts.  It won't help to just memorize formulas. 

 
Grievances/Regrades: 

• I am happy to regrade any of your work. 
• Please submit your work along with a written grievance within 24 hours 

after I have returned the material to you. 
• I will not accept verbal communications regarding grades. 
• You may email your grievance. 

 
Disruptions: 

Class time is valuable. If you disrupt class or sleep in class, you will be asked to 
leave and reported absent. 
 

Absences: 
You are responsible for all the work you miss. See me ASAP. 

 
 



Case Studies in Core Physics  

As I mentioned in the previous section, one of the things that makes my core physics course unique is 
my use of case studies.  Case studies are traditionally used in medical, business and law schools to help 
students move up to the top of Bloom’s taxonomy (Figure 1). A student working on a case study is in the 
role of a practitioner, in this case, a physicist.  Like a practitioner, the student is motivated to learn and 
sees the relevance of the subject matter.  In all of my core courses, students are assigned a term project 
in which they create their own case study.  

When I first assigned this project two decades ago, I gave the students little guidance. Since then, I have 
learned that students produce better projects if I help to keep them on task throughout the semester. 
So now there are three checkups per semester. I provide specific guidance for what is expected at each 
of these checkups. Students are already assigned to active learning groups in my core course. For the 
purpose of these checkups, these groups become workgroups. Students in each group provide feedback 
to each other. I review all of their feedback, as well as each student’s project, and provide additional 
feedback of my own.  Often I give additional guidance to the whole class. These case studies are a lot of 
work for me. Each student is essentially doing a miniature thesis, and each term project is unique. I have 
a number of individual student meetings so I can provide each student with specific guidance.  

The following pages are the term project assignment, the project check guidelines, the class-wide 
project check feedback, the term project  template and the rubric that I used  last semester in SP211R 
(General Physics I for repeaters). 



VERY IMPORTANT DO NOT LOSE 
 

TERM PROJECT 
 

Check 1: 23FEB16 
Check 2: 11MAR16 
Check 3: 12APR16 

 
Final Draft: Due 02MAY16 IN CLASS 

NO LATE PAPERS WILL BE ACCEPTED. 
 

Create and solve a problem that comes from the material 
covered in SP211. The problem can include material from 
any part of this semester’s syllabus and that it should be 
solvable by a typical student in this class.  
 
Your project will be graded on creativity, research, difficulty 
and solution.  
 
Research/Creativity 
I will be looking for problems that make good physical sense. In other words, 
your problems should be plausible. You will probably need to research your 
problem by consulting with books, journals, the internet or other non-living 
sources. You may also consult with living sources. You may even choose to 
conduct your own experiments. Be sure to explain your research. You must 
include a list of all your references and how they contributed to your problem.  Be 
sure your problem is well motivated. Why would anyone care about the question 
you have asked? 
 
Solution 
Be sure your solution is explained, complete and correct. It is important that you 
end your project by commenting on the meaning of your solution. 
 
Difficulty 
I am not looking for a simple textbook problem. You may find that much of your 
effort is put into doing the research and developing a problem that is solvable. On 
the other hand, the solution may be a challenge.  
 
 



 
Start early. This is a TERM project not a one night project. Ask me for help. You 
can come to me at any point in your thought process. Have fun. The best 
projects come from your interests. I have past projects that you may consult to 
get an idea of how I grade the projects.  
 
Your group is a work group, providing feedback and constructive criticism. Work 
with your group to brain storm ideas or test your own ideas. As a group, come up 
with a plan of milestones and dates.  
 
Three times throughout the semester, we will spend about an hour of class time 
checking on each person’s progress. These are formal opportunities to discuss 
your progress both with me and with your group. Our comments at these times 
are formative with the intention of helping you to stay on task and improve your 
project. Here is a rough idea of what should be accomplished in time for each 
check up: 
 
Check 1: Topic and question ready. 
Check 2: Research and preliminary calculations made.  
Check 3: Complete first draft, including typed up 
calculations, figures, tables, references. 
 
 
Once the projects are turned in I will use the following rubric to grade each 
individual project.  
 
____________________________________________________________________ 

Brief Title 
Name___________________ 

Overall Grade___________________ 
Term Project Grades 

1. Creativity:  A  B  C  D  F 
 

2. Research:  A  B  C  D  F 
 

3. Difficulty:  A  B  C  D  F 
 

4. Solution:  A  B  C  D  F 

GENERAL COMMENTS: 
 
 
 
 
In addition you will also receive the average of your group’s grade.  



over 
 

Project Check 1 

23FEB16 

Group ID                                         . 

Your goal today is to provide feedback on each person’s term project. Each person should have a topic 
and question ready for today’s discussion. Consider each person’s project one at a time. As a group 
discuss the project and fill out one sheet per person.  The person whose project is being discussed 
should NOT be filling out this sheet. Take turns so that everyone had a chance to fill out one of these 
sheets.  

Name                                                                   . 

Topic orTitle__________________________________________________________________________ 

Brief description                                                    

                     

                                           

 

Question 

 

 

What physics concepts are required to answer the question? Where are these concepts covered in the 
book? 

 

 

 

 

What research must be done? Will an experiment be done? Will information come from a video? do you 
need to consult books, the internet or living people?   

  



over 
 

Now it is time for the group’s feedback. You don’t need to answer everything I list here; these are ideas 
to spark your discussion. Consider the instructions I handed out. Is this project following the 
instructions? How will it do on the rubric? Does this project use SP211 concepts? Is the question well-
motivated, well-defined, interesting and creative? Is the research plan reasonable and doable? Is the 
project challenging enough? Write up your feedback. Your group member will need this to improve.  



Project Check 1 Feedback 

1. Good work on your project check up.  
2. Groups: please continue to give specific advice about each person’s project.  
3. Be sure that you ask a PHYSICS question. Such as “what is the force, angle, mass, torque, 

speed…?” This question should be motivated by a common question such as “how can I knock 
the goalie over?” “Can the cord in Fast and Furious 6 really withstand the required tension?” 
“How can I get my plebe to slide better?” 

4. Check out my old term projects. See my webpage as well as the MANY books in my office Ch 
256. (No appointment necessary.) 

5. Get going on the next step. You need to start making your calculations and collecting data. Some 
of you may have discovered that you must change your question. Groups: please help each 
person to schedule goals like “find appropriate concepts and equations by 01OCT, make 
preliminary calculations by 05OCT, collect preliminary data by 10OCT…” 

6. Keep me in the loop. Stay after class to get my advice and help. 



over 
 

Project Check 2 

  

Group ID                                         . 

Your goal today is to provide feedback on each person’s term project. Each person should have a done 
their research and made preliminary calculations. Consider each person’s project one at a time. As a 
group discuss the project and fill out one sheet per person.  The person whose project is being discussed 
should NOT be filling out this sheet. Take turns so that everyone had a chance to fill out one of these 
sheets.  Please staple the person’s question and solution to this sheet. 

Name                                                                   . 

Topic orTitle__________________________________________________________________________ 

Brief description (This should include the motivation behind the question.)                                                   

                     

                                           

 

Physics Question (This question should read like a textbook problem. So all the necessary values should 
be given and a clear physics question should be asked. If necessary, a figure should be provided.) 

 

 

 

 

 

 

Where did each value in the question statement come from? 

  



over 
 

Now it is time for the group’s feedback. Review the calculations. Ask the writer to explain steps as 
necessary. The final calculation must be clear, easy to follow, correct. Make suggestions to improve 
these aspects of the solution. Do you need to include a drawing? Would words or phrases help to 
explain your process? Finally the solution should lead to conclusion that ties back to the motivation. Be 
sure you see such a conclusion. If not, try to suggest one.  



over 
 

Project Check 2 

Group ID                                         . 

Your goal today is to provide feedback on each person’s term project. Each person should have a done 
their research and made preliminary calculations. Consider each person’s project one at a time. As a 
group discuss the project and fill out one sheet per person.  The person whose project is being discussed 
should NOT be filling out this sheet. Take turns so that everyone had a chance to fill out one of these 
sheets.  

Name               Midn Z                                                    . 

Topic orTitle____________”Movie Lies”________________ ___________________ 

Brief description (This should include the motivation behind the question.)     

In “Movie Lies” a truck is stopped by a length of dental floss. I want to see if that is really possible.                                               

                     

                                           

Physics Question (This question should read like a textbook problem. So all the necessary values should 
be given and a clear physics question should be asked. If necessary, a figure should be provided.) 

A pickup truck of 3 tons (2700 kg) traveling at 80 mph (1.3 x 103 m/s) is stopped by a horizontal 

length of dental floss in 1.2 s. What is the average force exerted by the floss? 

 

 

 

Where did each value in the question statement come from? 

1. The truck is a Super X model T-FordRex and the company lists the masses of their vehicles on 

their website.  

2. I watch the scene in the movie a number of times. The length of the truck is found from the 

company’s website and I timed how long it took the truck to move 10 times its own length. I 

repeated this five times and averaged the results.  

3. I timed the collision between the truck and the floss. I repeated this five times and average the 

results.   



over 
 

Now it is time for the group’s feedback. Review the calculations. Ask the writer to explain steps as 
necessary. The final calculation must be clear, easy to follow, correct. Make suggestions to improve 
these aspects of the solution. Do you need to include a drawing? Would words or phrases help to 
explain your process? Finally the solution should lead to conclusion that ties back to the motivation. Be 
sure you see such a conclusion. If not, try to suggest one.  

1. The solution looks correct except the final answer should only have 2 significant figures.  

 

2. A figure showing the collision would be helpful. The figure should include the coordinate 

system being used.  

 

 

3. Compare the average force you found to the force that dental floss can withstand without 

breaking. You may need to experiment or check Gloss Floss’s website. Once you have this 

information figure out if the truck could really be stopped by the floss.  



Getting ready for Project Check 3 

I have asked some of you to see me about your project. Others are ready to begin their drafts. Your goal 
is to have your first draft completed by the next project check (12NOV14). You should think of this draft 
as your final paper. So make it as good and complete as possible. Your group will be advising me on 
what score they would give it.  

Here are some tips: 

1. Be sure you clearly ask and answer one physics question. The question should read like a 
textbook problem of the sort we have been doing all semester.  

2. The solution should be clear and written like a textbook example problem: include equations 
without values, show derivations, and provide figures and explanations.  

3. When the solution is complete draw a conclusion based on your results.  
4. Use the equation editor and appropriate symbols. In WORD, got to the insert menu: 

 

 

 

Then use the Equation menu to create the equation you need. See me if you need help. 



over 
 

Project Check 3 

Group ID                                         . 

Your goal today is to provide feedback on each person’s draft term project. Each person should have a 
completed a draft. Exchange drafts and pretend to be me grading the project. Use the form below to 
help guide you, but also write comments on the draft.   

Name                                                                   . 

Topic orTitle__________________________________________________________________________ 

Creativity: 

1. What is the motivation behind the project and its question? 

2. Is the question relevant? In other words will the question address the motivation? 

3. Is the question written like a book problem? For example: Is the needed information provided? 
(Constants and so forth that appear in the appendix of the textbook do not need to be included) 
Does the problem ask for a physical quantity (such as speed, angle, force)? 

 

 

Research: 

1. Can you identify the source of each numerical value given? If not, circle those values that you 
cannot identify the source.  

 

 

 

 

2. How is the research described? For example, is there a list of references and is each reference’s 
importance described? If an experiment was conducted, how clear is the description?   If data 
came from a video, how was the data gathered?          

 

 

 



over 
 

Difficulty: 

1. In what ways is this project challenging? For example, did it require a lot of research? Is the 
physics challenging?   

 

 

 

2. What can you see in the project that shows the writer’s effort?            

 

Solution: 

1. Is the solution clear? It should read like an example problem in the text. Are there places in the 
solution that you find confusing? Would you like to see a sketch? If so, of what? Does the 
solution begin with equations you can find on the equation sheet?   

 

 

 

2. What conclusion is drawn based on the results? Does the conclusion tie into the original 
motivation?            

 

 

Polish: 

1. Look for grammatical errors. 

2. Is there is logical flow to the project as a whole? 

3. Are the equations typed up using the equation editor? 

4. Check that variables are italic and units are not.   

5. Do you find the project compelling? 

 



Term Project Template 

Use this template to prepare your draft (project check 3), and your final project. 

BACKGROUND OR INTRODUCTION 

In this section provide the background or introduction to your project. Tell me why this topic interests 
you. What is your motivation? What do you hope to learn? 

For example: you might say that you were watching a movie and you were wondering if some physics 
event was plausible. In the movie XXX, a bus jumps a gap in a road, and I want to know if that is possible.  

RESEARCH OR DATA COLLECTION 

Your question must include realistic values. All values must be accounted for in this section. Perhaps you 
obtained the values by reading internet sources, books or articles. [You will also provide a list of 
references using either MLA or Chicago Style.]Perhaps you consulted with an expert or perhaps you 
made your own measurements. In this section specifically explain how you obtained all values.  

For example: I watched the movie scene frame by frame. I saw the bus took 5 frames to jump the gap. 
Each frame is 0.1 s. So I used this to find the time (0.5 s). In addition, I saw the bus is a Greyhound bus. I 
went to www.greyhoundbus.com to find the length of their buses. I took a still from the movie (Fig. 1), 
and measured the gap as 2.5 times the length of the bus. I also measured the angle of the road. [Here 
you would provide a figure showing this work.] As shown in Figure 1, the road does not change in 
elevation. Finally, one of the characters says, “The bus is going 60 miles per hour!”  

QUESTION 

Ask a physics question. This should read like a textbook question with all the data provided in the 
question. You may also need to provide a figure as you often find in textbook problems. 

For example: A bus is traveling at 60 mph when it encounters a gap in the road. It leaves the road at an 
angle of 25 degrees. Assume there is no change in the road’s elevation. What is the horizontal 
displacement of the bus? How long will it be in flight? 

SOLUTION 

Provide a solution showing all your work. You need to start with equations from the formula sheet or 
textbook without substituting values. Explain the meaning of each equation and your steps for arriving at 
your answer. Use my problem-solving strategies where appropriate. Use a sample problem in the text as 
a guide. You will see that often a solution will need figures. Use the equation editor in your final draft.  

CONCLUSION 

Now draw a conclusion that ties to your original motivation.  

For example: I estimated the gap is 350 m wide and the flight time is 0.5s. I found the horizontal 
displacement of the bus is only 200m with a flight time of 0.3s. There is no way the bus could safely jump 
the gap. Hollywood made it up.  

http://www.greyhoundbus.com/


______________________________________________________________________ 

Brief Title 

Name___________________ 

Overall Grade___________________ 

Term Project Grades 

1. Creativity:  A  B  C  D  F 

2. Research:  A  B  C  D  F 

3. Difficulty:  A  B  C  D  F 

4. Solution:  A  B  C  D  F 

GENERAL COMMENTS: 



Samples of Student Case Studies in Core Physics 

The following are samples of student term projects in my core physics class.  

The first is from 2010. The student who produced this outstanding case study was not a strong technical 
student. All of her other work was at a C level or below. At the end of the project you will find an email 
she sent me. In this email she says that the term project is the best technical work she ever did.  Her 
project is based on watching a video of a skateboarder trying to do a trick. The physics of the situation is 
similar to that found in many textbook problems, but her real-life version is more complicated than any 
textbook problem. She wants to know the speed the skateboarder must achieve to do the trick. She gets 
a theoretical answer, and then decides to test her result by asking excellent midshipmen skateboarders 
to provide her with real-life data.  

The second project is from 2016. The student who produced this excellent case study was in SP211R, as 
he had failed SP211 the previous semester. His project is based on a TV commercial in which Tiger 
Woods is shown hitting a golf ball off of the Moon. This student wanted to test the plausibility of the 
commercial.  

The third project is from 2013. This project was written by a humanities major who used physics to 
explore a historical battle at the Great Wall of China. 

The final project is from 2011. It is written by a student athlete who believed his coach didn’t properly 
characterize the physics of sailing.  
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I. Background: 

A project which spanned thousands of years and miles, the Great Wall of China is one of the 

greatest engineering feats of pre-modern times. Its primary purpose was to defend against attack from the 

Mongols hordes to the North. In 1273 at the Battle of Xiangyang, Mongol forces broke through Chinese 

defenses and managed to destroy a portion of the Wall using siege weaponry.  As a history major and 

physics dilettante, I am interested in finding out how the Mongols destroyed the wall, brick by brick. In the 

scenario I have created, a single brick sits atop a crenellation on the Great Wall as a Mongol siege weapon 

launches a projectile, hitting the brick. If the projectile hits the brick, will it manage to knock the brick off 

the wall? 

 

 

 

 

 

 

 

 

 

 

 

 



II. Data Used: 

In researching this topic, I found and calculated a number of values for the system of the Wall, the siege 

weapon, the projectile and the brick: 

Height of the wall (y) The height of the wall is, on average, about 22 ft 
high. I found this data from an academic journal 
The Geographical Review in an article from 1920 
(Clapp, 246). 

Range of the trebuchet(R) 
Projectile (mp) 
Height of the trebuchet arm when the projectile is 
released (y0) 

Finding a range for a period accurate siege weapon 
was difficult. However, I did manage to find values 
for a range and a size for the projectile based on 
examining Siege Weapons in the Far East, which 
references trebuchets being used at the Battle of 
Xiangyang and a research paper entitled 
Trebuchet—A Gravity Operated Siege Engine 
which stated that such a machine could hurl a 140 
kg projectile 300 m. The height of the trebuchet arm 
when the projectile is released is 35 ft. (Saimre, 66) 
(Turnbull, 18). 

Angle for maximum range (𝜃𝜃 ) The angle for maximum range, which is 45˚, I 
determined by consulting the course text, 
Fundamentals of Physics, 9th Edition by Halliday, 
Resnick, and Walker (Halliday, 63). 

Density of solid clay brickwork on the Great Wall 
(𝜌𝜌) 

The density of the brick comes from a chemical 
company site which lists a lime kiln dust (which 
was the material used to construct bricks at that 
time) as 83.6 lbs/ft3 (Peter’s Chemical Company). 

Volume of a single brick (V) The volume of the brick was found in an item 
search of the Powerhouse Museum in Sydney 
Australia’s collection, which turned up a brick 
(H8491) from the Great Wall in Shanhaiguan Pass 
with dimensions: 
ℎ = 60𝑚𝑚𝑚𝑚, 𝑤𝑤 = 110𝑚𝑚𝑚𝑚, 𝑙𝑙 = 155𝑚𝑚𝑚𝑚  
(Powerhouse Museum). 

Coefficient of static Brick to Brick Friction (𝜇𝜇𝑠𝑠) To determine the coefficient of static friction for 
brick on brick for if the brick on the crenellation 
moves, I consulted civil engineering site which 
listed the value as 0.65 (SuperCivilCD). 

Time of Impact when projectile hits the brick (∆t) Based on a series of collisions listed on this 
University of Tennessee Kentucky Physics 
department page, ∆t is estimated at 0.1s (UTK). 

 



IV. Solution: (Note: Diagrams are not to scale.) 

Step 1: 

 

 

 

 

My first step is to calculate the velocity of the projectile fired from the siege weapon: 

Equations Used: 

𝑅𝑅 =
𝑣𝑣02

𝑔𝑔
sin 2𝜃𝜃  

Given Values: 

𝑅𝑅 = 300𝑚𝑚,𝑔𝑔 = 9.81
𝑚𝑚
𝑠𝑠2

,  𝜃𝜃 = 45˚ 

Since all the values except for 𝑣𝑣02 are given, the equation may be rearranged as 

𝑅𝑅𝑔𝑔
sin 2𝜃𝜃0

= 𝑣𝑣02 

After plugging in the given values, we get 

𝑣𝑣02 =
(300 𝑚𝑚) �9.81 𝑚𝑚𝑠𝑠2�

𝑠𝑠𝑠𝑠𝑠𝑠2(45˚)
 

Then taking the square root of the both sides yields the answer: 

𝑣𝑣02 = 2943 𝑚𝑚/𝑠𝑠 

𝑣𝑣0 = 54.2 𝑚𝑚/𝑠𝑠 



Step 2: 

The next step is calculating the maximum height in the y direction. We begin by finding the time, tmax height, 

at which y is at its maxium height, ymax: 

Equations Used: 

𝑣𝑣0(𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃 ) = 𝑔𝑔𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚−ℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 

Given Values: 

𝑣𝑣0 = 54.2
𝑚𝑚
𝑠𝑠

, 𝜃𝜃 = 45˚,𝑔𝑔 = 9.81𝑚𝑚/𝑠𝑠2 

Rearranging the equation to solve for t and plugging in for the given values: 

𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚−ℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 =
𝑣𝑣0𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃

𝑔𝑔
 

𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚−ℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 =
�54.2𝑚𝑚𝑠𝑠 � 𝑠𝑠𝑠𝑠𝑠𝑠45˚

9.81𝑚𝑚/𝑠𝑠2
 

𝑡𝑡𝑚𝑚𝑚𝑚𝑚𝑚−ℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡=3.92s 

 

 

 

 

 

 

 



Step 3: 

Next, we calculate the maximum height in the y direction: 

Equations Used: 

𝑦𝑦 = 𝑦𝑦0 + 𝑣𝑣0(𝑠𝑠𝑠𝑠𝑠𝑠𝜃𝜃)𝑡𝑡maxℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 −
1
2
𝑔𝑔𝑡𝑡max−height 2 

Given Values: 

𝑡𝑡maxℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 = 3.92𝑠𝑠 , 𝑣𝑣 = 54.2
𝑚𝑚
𝑠𝑠

,𝜃𝜃 = 45°,𝑔𝑔 = 9.81
𝑚𝑚
𝑠𝑠2

, 𝑦𝑦0 = 10.7𝑚𝑚 

Plugging in all given numbers: 

𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 = 10.7𝑚𝑚 + (54.2
𝑚𝑚
𝑠𝑠

)sin (45°)(3.92𝑠𝑠) −
1
2

(9.81
𝑚𝑚
𝑠𝑠2

)(3.92𝑠𝑠)2 

ymax=85.6m 

 

 

 

 

 

 

 

 

 



Step 4: 

Now we find the time from ymax till the projectile hits the wall, 𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤: 

Equations Used: 

𝑦𝑦 = 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 −
1
2
𝑔𝑔𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤2 

Given Values: 

𝑔𝑔 = 9.81
𝑚𝑚
𝑠𝑠2

,𝑦𝑦 = 6.7𝑚𝑚,𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 = 85.6𝑚𝑚 

Plugging in all given values: 

Once we have this value, we use 𝑦𝑦 = 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 −
1
2
𝑔𝑔𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤2 to calculate the time from the maximum height 

until the projectile impacts the wall: 

𝑦𝑦 = 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚 −
1
2
𝑔𝑔𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤2 

Rearranging to solve for t and plugging in given values: 

𝑦𝑦 − 𝑦𝑦𝑚𝑚𝑚𝑚𝑚𝑚

−1
2𝑔𝑔

= 𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤2 

6.7𝑚𝑚 − 85.6𝑚𝑚

−1
2 (9.81 𝑚𝑚𝑠𝑠2)

= 𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤2 

𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤 = 4.01𝑠𝑠 

Finally, we add the two times together to get the total time of flight for the projectile, from the trebuchet 

to the wall: 

𝑡𝑡maxℎ𝑒𝑒𝑒𝑒𝑒𝑒ℎ𝑡𝑡 + 𝑡𝑡𝑤𝑤𝑚𝑚𝑤𝑤𝑤𝑤 = 𝑡𝑡 



𝑡𝑡 = 3.92𝑠𝑠 + 4.01𝑠𝑠 

𝑡𝑡 = 7.93𝑠𝑠 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Step 5: 

Once we have t we can calculate the precise distance from the wall where the trebuchet should be placed: 

Equations Used: 

∆𝑥𝑥 = 𝑣𝑣0𝑐𝑐𝑐𝑐𝑠𝑠𝜃𝜃𝑡𝑡 

Given Values: 

𝑣𝑣0 = 54.2
𝑚𝑚
𝑠𝑠

,𝜃𝜃 = 45°, 𝑡𝑡 = 7.93𝑠𝑠 

Plug in given values and solve: 

∆𝑥𝑥 = 54.2
𝑚𝑚
𝑠𝑠
𝑐𝑐𝑐𝑐𝑠𝑠45°(7.93𝑠𝑠) 

∆𝑥𝑥 = 304𝑚𝑚 

 

 

 

 

 

 

 

 

 



Step 6: 

Next, we calculate the mass of the brick on the wall which is being hit by the projectile: 

Equations Used: 

𝜌𝜌 =
𝑚𝑚
𝑉𝑉

,𝑉𝑉 = 𝑙𝑙𝑤𝑤ℎ 

Given Values: 

𝜌𝜌 = 83.6
𝑙𝑙𝑙𝑙𝑠𝑠
𝑓𝑓𝑡𝑡3

, 𝑙𝑙 = 155𝑚𝑚𝑚𝑚, 𝑤𝑤 = 110𝑚𝑚𝑚𝑚, ℎ = 60𝑚𝑚𝑚𝑚 

We must convert the density into kg/m3 and volume to m3: 

𝜌𝜌 = 83.6
𝑙𝑙𝑙𝑙𝑠𝑠
𝑓𝑓𝑡𝑡3

�
1𝑓𝑓𝑡𝑡3

0.0283𝑚𝑚3��
0.454𝑘𝑘𝑔𝑔

1.0𝑙𝑙𝑙𝑙𝑠𝑠
� = 1.34 ∙ 103𝑘𝑘𝑔𝑔/𝑚𝑚3 

𝑉𝑉 = (155𝑚𝑚𝑚𝑚)(110𝑚𝑚𝑚𝑚)(60𝑚𝑚𝑚𝑚) = 0.001023𝑚𝑚3 

Rearranging 𝜌𝜌 = 𝑚𝑚
𝑉𝑉

 to solve for m, we get: 

𝜌𝜌𝑉𝑉 = 𝑚𝑚 

 𝑚𝑚 = (1.34 ∙ 103𝑘𝑘𝑔𝑔/𝑚𝑚3)( 0.001023𝑚𝑚3) 

𝑚𝑚 = 1.37𝑘𝑘𝑔𝑔 

 

 

 

 

 



Step 7: 

With the mass of the brick calculate we can determine the friction force of the brick: 

Equations Used: 

𝑓𝑓𝑠𝑠 = 𝜇𝜇𝑠𝑠𝐹𝐹𝑁𝑁 ,𝐹𝐹𝑁𝑁 = 𝑚𝑚𝑔𝑔  

Given Values: 

𝜇𝜇𝑠𝑠 = 0.65,𝑚𝑚 = 1.37𝑘𝑘𝑔𝑔,𝑔𝑔 = 9.81 𝑚𝑚/𝑠𝑠2 

Calculating FN gives 

𝐹𝐹𝑁𝑁 = 𝑚𝑚𝑔𝑔 = (1.37𝑘𝑘𝑔𝑔) �9.81
𝑚𝑚
𝑠𝑠2
� 

𝐹𝐹𝑁𝑁 = 13.4𝑁𝑁 

Then we can plug this value in to solve for 𝑓𝑓𝑠𝑠: 

𝑓𝑓𝑠𝑠 = (0.65)(13.4𝑁𝑁) 

𝑓𝑓𝑠𝑠 = 8.74𝑁𝑁 

 

 

 

 

 

 

 



Step 8: 

 

Finally, we calculate the momentum of the projectile and its force as it hits the brick to see if it will knock 

the brick off the wall: 

Equations Used: 

𝑣𝑣0𝑐𝑐𝑐𝑐𝑠𝑠(45˚) = 𝑣𝑣𝑚𝑚 ,𝑝𝑝 = 𝑚𝑚𝑝𝑝𝑣𝑣,∆𝑝𝑝 = 𝐹𝐹𝑝𝑝∆𝑡𝑡 

Given Values: 

𝑚𝑚𝑝𝑝 = 140𝑘𝑘𝑔𝑔, 𝑣𝑣0 = 54.2
𝑚𝑚
𝑠𝑠

,∆𝑡𝑡 = 0.10𝑠𝑠,𝜃𝜃 = 45˚ 

To calculate the momentum, we first find the velocity in the x-direction: 

 (54.2
𝑚𝑚
𝑠𝑠

)𝑐𝑐𝑐𝑐𝑠𝑠(45˚) = 𝑣𝑣𝑚𝑚 

38.3 𝑚𝑚/𝑠𝑠 = 𝑣𝑣𝑚𝑚 

Next plug in for the given values in the momentum equation: 

𝑝𝑝 = (140𝑘𝑘𝑔𝑔) �38.3
𝑚𝑚
𝑠𝑠
� = 5.36 ∙ 103𝑁𝑁𝑠𝑠 



Lastly, rearrange ∆p= 𝐹𝐹𝑝𝑝∆𝑡𝑡 to solve for 𝐹𝐹𝑝𝑝: 

𝐹𝐹𝑝𝑝 =
∆𝑝𝑝
∆𝑡𝑡

 

𝐹𝐹𝑝𝑝 =
5.36 ∙ 103𝑁𝑁𝑠𝑠

0.10𝑠𝑠
 

𝐹𝐹𝑝𝑝 = 5.36 ∙ 104 𝑁𝑁 

𝐹𝐹𝑝𝑝 > 𝑓𝑓𝑠𝑠, 

5.36 ∙ 104 𝑁𝑁 > 8.74𝑁𝑁 

The projectile will definitely knock the brick off the wall. 

 

 

 

 

 

 

 

 

 

 

 



V. Conclusion: 

 As shown by the physics behind the trebuchet used at the Battle of Xiangyang, the Great Wall 

stood little chance against such powerful siege weaponry. Having learned of siege weaponry from the 

Middle East, the Mongols knew what size projectiles to use, the effective range of their machines, the 

time to impact, and, thanks to previous attacks on other cities, what material the Wall was constructed out 

of. All these factors were important in how the Mongols eventually brought down the Great Wall which 

had successfully repelled invaders for over 1,000 years. 

 

 

 

 

 

 

 

 

 

 

 

Xiangyang-Present Day 
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Student Feedback on Flipped Classroom 

In 2014 I was ask to give an on-line seminar (a Webinar) on using a flipped classroom. I thought it would 
be a good idea to get some student feedback. There are no questions on the physics department’s SOFs 
about flipped classrooms. I’m sharing my students’ feedback here, as well as a handwritten note from 
one of them.  

  



over 
 

Student Feedback 

I will be giving two webinars (seminars on-line) to college professors who are interesting in teaching 
more like me. I think they would be interested in your feedback. Providing feedback is purely voluntary 
and not part of your duties as a midshipman. Your grade is not affected by your choice to provide 
feedback or not to provide feedback. Your feedback will also help me improve my teaching.  

1. Do you prefer straight-forward lectures instead of the flipped classroom? Please explain.  

 

 

 

 

 

2. Do you like doing problems in class with your group? (Keep in mind the alternative is doing 
problems outside of class on your own.) 

 

 

 

 

3. Do you like getting group extra credit for the problems you do in class? Would you still do the 
problems in class if no extra credit were given? 

 

 

 

 

4. Do you work outside of class with your group? Does earning group extra credit motivate you to 
work together outside of class? 

 

 

 

  



over 
 

 

5. Do you like the daily quiz? (Keep in mind the alternative would be occasional quizzes and tests 
at 6, 12 and 16 weeks.) 

 

 

 

 

6. Do you like getting 10% on the daily quiz for reading and taking notes? In answering this 
question, please tell me if you do your reading. If so, would you do the reading and take notes 
without this encouragement?  

 

 

 

 

 

7. Do you like redoing the problem portion of the quiz? Does it encourage you to learn from your 
mistakes? 

 

 

 

 

 

8. Please provide any feedback that you might think would be useful for other instructors. You may 
wish to say what works and what doesn’t. What could be done to improve instruction? Are you 
learning physics? Is there something that could be done to help you learn better? 

























































































9. Contributions to and proliferation of classroom pedagogy: 
 
I’ve given presentations on pedagogy both at national meetings and as an invited speaker: 
 
A. KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics Textbook, and What I 

Learned about Students’ Minds Along the Way.” Invited talk at Pennsylvania State University, State 
College, PA, 26OCT15. 

 

B. KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics Textbook, and What I 
Learned about Students’ Minds Along the Way.” Invited talk at the University of Minnesota, Duluth 
MN, 09NOV15. 

 

C. KATZ, Debora M., Professor, “Physics for Scientists and Engineers:  Foundations and Connections—A 
New Approach in Applying Physics Education Research (PER).” Presentation at 2015 Winter Meeting 
of the American Association of Physics Teachers, New Orleans, LA, 10JAN16. 

 

D. KATZ, Debora M., Professor, “Using Case Studies in a Flipped Classroom.” Presentation at 2015 
Winter Meeting of the American Association of Physics Teachers, New Orleans, LA, 10JAN16. 

 

E. KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics Textbook, and What I 
Learned about Students’ Minds Along the Way.” Talk at USNA, Annapolis, MD, 24FEB16. 

 

F. KATZ, Debora M., Professor, “Create Your New Year’s Teaching Resolution: Engaging and Motivating 
Students in Introductory Physics.” 2014 Winter Meeting of the American Association of Physics 
Teachers, San Diego, CA, 04JAN15. 

 

G. KATZ, Debora M., Professor, “Engaging Today’s Physics Students.” 2015 Engagement Summit of 
Cengage Learning, San Francisco, CA, 06JAN15. 

 

H. KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics Textbook, and What I 
Learned about Students’ Minds Along the Way.” Invited talk at Marquette University, Milwaukee, WI, 
16FEB15. 

 

I. KATZ, Debora M., Professor, “Engaging and Motivating Introductory Physics Students” Invited talk at 
the University of Wisconsin, Madison, WI, 16FEB15. 

 

J. KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics Textbook, and What I 
Learned about Students’ Minds Along the Way.” Featured Speaker at Texas Community College 
Teachers Association’s 68th Annual Meeting, Dallas, TX, 20FEB15. 

 

 

 



10. Contributions to work with the intellectual development of Midshipmen:  
Besides the research preparation courses I’ve already listed in part 5 of this document, I have 
worked with plebes who are interested in physics. Of course, plebes generally don’t take physics. 
These are plebes who are not taking a physics class, but want to study physics in their plebe year.  
 
In 2014 I worked one-on-one with one plebe who was interested in the Higgs boson, dark energy, 
dark matter and cosmology. We met weekly to discuss readings that I selected. Since then he has 
majored in physics and is one of our top firstie physics majors.  
 
Last spring, Prof. Albert and I were approached by two plebes who wanted to start a journal club for 
plebes interested in astronomy and astrophysics. We had about 30 plebes join our journal club. Not 
all of them were able to show up each week, but we did have a core group that never missed one of 
our weekly meetings. Many of these plebes have decided to major in physics and do the SPAA 
astrophysics track. 
 
In addition to these recent experiences with plebes, I’ve also found that a number of physics and 
nuclear engineering majors are interested in physics in fiction. I currently have four students in a 1-
credit course on this subject. We meet weekly to discuss the speculative and cutting-edge physics in 
novels we are reading together. Using fiction to explore physics has challenged these students to 
learn more contemporary physics concepts than they would find in their other physics classes.  

 
11. Participation in other related activities:  

Science education research has shown that many girls are interested in and very good at math and 
science until they reach middle school. Perhaps these girls drop out of the science education 
pipeline for social reasons. Prof. Albert, Prof. Larsen and I wanted to find a way to keep girls 
interested in science.  So in the summer of 2015, we ran an astronomy camp for middle school girls. 
We offered this program completely free of charge. Our hope was to attract girls who might not 
otherwise be able to go to a summer camp. We volunteered our time and even our personal 
resources to teach a dozen girls about our solar system, our galaxy and the universe. The girls 
worked on computer-based projects, observed the sky with many of the Academy’s telescopes, 
collected data with digital cameras, and were treated to planetarium shows.  

I’m also the Senior Academic Advisor for Physics. In this role I lead and support all of our 
department’s advisors. I work with all the students who attempt to do something outstanding with 
their education, such as study abroad, or at another service academy, or pursue a dual major, or go 
to graduate school. I also keep on top of students who may be in jeopardy of not graduating or 
graduating without a physics major. I also administer the core course validation exams, which means 
a great number of plebes and their advisors contact me to inquire about the process. 

12. Contributions to research and scholarship: 
1. I have published two books.  

A. The most recent is a calculus-based, university-level physics textbook: 

Debora M. Katz, “Physics for Scientists and Engineers:  Foundations and Connections” First 
Edition, © 2017. 



Abstract:   Physics for Scientists and Engineers: Foundations and Connections (PSEFC) is a 
completely new textbook. The primary objective of this new book is to use the findings of 
physics education research (PER) to make physics more tractable for a greater number of 
students.  

PER has taught three major lessons: 1) Students have preconceived notions of the physical 
world. Moreover, students do not see how the concepts they learn in a physics class are related 
to the physical phenomena they see and experience daily. 2) They cannot sort out general 
principles from specific examples and phenomena. 3) They have trouble connecting 
mathematical formalism with physics concepts. Students see physics as a series of unrelated 
facts, concepts and equations which have little or no bearing on the world of their everyday 
lives. Part of the objective of PSEFC is to address these major issues through a variety of means 
as described below.  

Preconceptions  

Case Studies used in PSEFC acknowledge students’ preconceptions and help them to see how 
their experience and ideas fit into physics properly. By building an understanding on their 
conceptual resources, students will not see the physics of the classroom as different from the 
physics of the real world. In some instances it may be more beneficial to help students confront 
and replace a misconception. Both of these principles are used to guide the writing of the text, 
the examples, and the problems in PSEFC. 

Knowledge organization  

Concept Maps in PSEFC help students to organize their knowledge by drawing connections 
between topics, general principles, and subfields of physics. Students will not have the sense 
that they can “learn and burn.” Instead they will understand that physics concepts build upon 
each other, general principles are used in many areas, and specific examples are merely that.  

Two column math steps  

Students often skim over the mathematics until they try to work problems. They do not know 
how to read the math steps because they do not know how to think with math. PSEFC uses a 
two-column format when several mathematical steps are involved. One column shows the step 
mathematically; the other column explains the step verbally. 



B. I co-authored an earlier ancillary book. The idea was to write a paperback mentor for 
students in core physics. Physics education research shows that such students need a 
detailed math review, study skills, and a global view of physics concepts. My coauthor and I 
aimed to meet those needs in a short paperback book: 

Debora M. Katz and Kirsten A. Hubbard “The Physics Toolbox” (2002) 384 pages published 
by Thomson 

2. I’ve published a number of articles in pedagogical journals: 
A. Katz: Hanging an Airplane: A Case Study in Static Equilibrium (2009) The Physics Teacher  47 

pp.516-519  
 
B. Smallwood, Katz and Richmond: Near Earth Objects: A brief review and a student project 

(2003) American Journal of Physics 72 pp. 264-271 
 

C. Biermann, Katz and Aho: Wien’s Law and the Temperature of the Sun (2002) The Physics 
Teacher 40 pp. 398-400 

 

13. Impact of teaching contributions to USNA:  
As the course coordinator of SP212, I was the chair of the assessment committee for the course 
in 2015. I didn’t know a lot about assessment at the time. My feeling is that if I’m going to do 
something, I want to be proud of what I produce; but I didn’t know how to do a good job of 
assessing the course. Dean Cermack suggested that I form a committee. So I did. As far as I know 
it was the most comprehensive committee our department has ever formed in order to assess 
our core course. We broke new ground in our assessment process and in how we crafted our 
assessment tool (our final exam).  In the end, we learned a lot about our course and our 
students. I think we produced a report that we can be proud of, because the next core course 
coordinator told me that he made changes to the course and final exam based on our 
assessment.  

I’ve been teaching at USNA since 1995. I estimate that I’ve taught about 2000 midshipmen. I’ve 
advised a couple of Trident scholars on my own and I’ve co-advised a few more. I’ve had 
numerous research students working on a wide range of projects. Many of these students have 
graduated, gone on to graduate school, and finished their service to the military; some are still 
in the military. I’ve heard from a great number of them. Some come by to see my collection of 
term projects; they want to find the one they did all those years ago. Some want letters of 
recommendation. I’ve even been invited to graduation parties and weddings. I get the 
impression that I’ve touched these students in a positive way.  

More than a decade ago, our department was having trouble attracting physics majors. Taking a 
cue from a colleague who came up with the idea of having an applied physics track (SPA),  I got 
the idea to create the popular SPAA astrophysics track. Also around that time, plans for the 
renovation of Michelson and Chauvenet Halls were in their initial stages. It was my idea to give 
the midshipmen and faculty a shared “astrosuite,” an arrangement which has promoted group 
projects and a sense of team spirit. So Prof. Albert and I worked with the architects to create the 
space that now houses our offices around a central suite.  



14. CV: Follows 
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Curriculum Vitae 
 
Debora Mary Katz 
United States Naval Academy 
Physics Department, Stop 9C 
Annapolis MD 21402 

dkatz@usna.edu 

410-293-6656 

 
Education: 
 
Doctor of Philosophy in Astrophysics (1995), University of Minnesota. GPA: 3.9/4 

Master of Science in Physics (1990), University of California, Irvine. GPA: 3.6/4. 

Bachelor of Arts with high honors in Physics (1988), Brandeis University. GPA: 3.5/4. 

Myers-Briggs Type: ENTJ (Extraversion, Intuition, Thinking, Judging). “ENTJs 
typically are logical, analytical, and objectively critical. They like long-range planning 
and strategic thinking. People can count on them to take charge and make sure things are 
done competently.” 
 
Employment:  1995 — Present: US Naval Academy 
 
Service: 
 
• Member of the USNA Admissions committee—responsible, along with other 

members, for evaluating student applications and making recommendations to the 

dean of admissions (Present).   

• Senior physics major advisor—responsible for ensuring physics majors register 

for the courses they need to graduate with a complete physics major, for leading 

departmental advisors, advising high-achieving students, and monitoring the 

progress of at-risk students (Present). 

• Physics validation exam—responsible for administering a physics placement 

examination for roughly 300 plebes who may be eligible to place out of the required 

physics course (2013-present). 

• Member of the physics department Faculty Performance committee—responsible, 

along with three others, for reviewing colleague performance and recommending 

pay increases (2009-2014). 

mailto:dkatz@usna.edu
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• Division of Math and Science representative to faculty senate—attend regular 

senate meetings, keep division members informed of current events, present 

sentiments of the division to the senate and vote on motions (Present). 

• Chair Senate Finance committee—worked with administration to improve 

financial matters. Primarily worked on faculty salary paycap (2015-2016).  

• Chair Michelson Lecture committee—responsible for identifying and inviting a 

terrific speaker to give the Michelson lecture, for managing the budget, advertising 

and scheduling the events, hosting a dinner, hosting a reception, purchasing gifts for 

the lecturer, working with security to ensure the lecturer and his driver are admitted 

onto the yard, and preparing a report for subsequent committees.  

• Chair Senate Facilities committee—worked with administration to improve 

facilities on campus. Primarily worked on improving parking (2009-2012).  

• Physics Core Course Coordinator for the approximately 1100-youngster physics 

course—responsible for producing the syllabus, final exam, assessment tools and 

assessment report. Also responsible for scheduling laboratories and large-scale, 

lecture demonstrations. Advise and consult with other instructors. Provide EI and 

advice to any number of the students in the core course (2010-2012, 2013-2015).  

• Chair Division II Trident Scholar subcommittee—responsible for approving 

student applications for a year-long scholarship to pursue research at USNA (2005-

2008). 

• Chair International Cultural Opportunities subcommittee—responsible for 

approving student and faculty applications for a USNA study abroad program 

(2005-2009). 

• Chair Faculty-Midshipmen Relations Senate committee—responsible for 

maintaining an open dialogue between students and faculty (2005-2009). 

• Member Faculty Senate—main purpose is to provide advice and recommendations 

to the administration (2000-2012). 

• Facilitator Capstone Character Excellence Seminars—facilitate discussion 

among students about matters of moral character (occasional).  

• Speaker’s Bureau—speak to the general public about physics and astronomy 

(occasional). 
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• Physics Capstone Advisor (ongoing as needed).  

• Member Mathematics and Science Division Trident Scholar committee (2005-

2006). 

• Chair SP211 Classroom Demonstration committee—developed small-scale 

demonstrations of mechanics for our core physics class (2005-2007). 

• Chair Middle States Accreditation subcommittee on Faculty Enhancement (2003- 

2004). 

• Organized a colloquium on The Golden Ratio by Dr. Mario Livio, the Head of the 

New Institute Science Division at the Hubble Space Telescope Science Institute. 

This colloquium was open to both the USNA community and the St. John’s College 

community (2004). 

• Voting Member of Maryland Space Grant Consortium (2001-2002). 

• Educator, Anne Arundel Public Schools (AP) physics laboratories (1998-2001). 

• Educator, Anne Arundel Public Schools gifted and talented science program (1998). 

• Mentor local high school students in Physics and Astronomy (1997-2003). 

• Keynote speaker for Girl Scout visit to US Naval Academy (1997). 

• Developed and Implemented project for Banneker Program for underprivileged 

youth (1997). 

• Judge, Stevensville School Science Fair (1997). 

• Science Advisor, Maryland Cooperative Learning Project (1995-1996). 
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Courses taught at USNA: 

• SP211 General Physics I (Mechanics)  

• SP212 General Physics II (Electricity and Magnetism)  

• SP310 Astronomy  

• SP327 Twentieth Century Physics 

• SP445 Stellar Astrophysics  

• SP446 Astrophysics II  

• SP482 Physics in Fiction 

• Student Research Projects  

As a member of the physics department for over 20 years, I have primarily taught our 
core courses (SP211 and SP212). I know that not every student is a great test taker, so for 
all my years teaching this course, I have replaced one of my tests with a term project. The 
project asks to students write a case study in which they apply the physics they learn in 
my class to their own personal interests, such as sports, movies or military applications.  
 
The core course is typically taken by youngsters, but I have taught the physics core 
course to plebes, who are typically advanced students, as well as to repeaters: youngsters 
who failed the core course the previous semester. In addition to teaching the core physics 
courses, I have taught astronomy, astrophysics and twentieth century physics. So I have 
had experience with students who have a wide range of prior academic experience and 
interests. I have used a number of different pedagogies in my classroom to address the 
diverse student population at USNA.  
 
 
Scholarship and Scholarly Activity:  
 
• KATZ, Debora M. Physics for Scientists and Engineers: Foundations and 

Connections (2016) published by Cengage Learning. More than 1455 pp. 
 
• KATZ, Debora M., Professor, “Physics for Scientists and Engineers:  Foundations 

and Connections—A New Approach in Applying Physics Education Research 
(PER).” Presentation at 2015 Winter Meeting of the American Association of Physics 
Teachers, New Orleans, LA, 10JAN16. 

 
• KATZ, Debora M., Professor, “Using Case Studies in a Flipped Classroom.” 

Presentation at 2015 Winter Meeting of the American Association of Physics 
Teachers, New Orleans, LA, 10JAN16. 

 
KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics 
Textbook, and What I Learned about Students’ Minds Along the Way.” Talk at USNA, 
Annapolis, MD, 24FEB16.  
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• KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics 
Textbook, and What I Learned about Students’ Minds Along the Way.” Invited talk at 
the University of Minnesota, Duluth MN, 09NOV15. 
 

• KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics 
Textbook, and What I Learned about Students’ Minds Along the Way.” Invited talk at 
Pennsylvania State University, State College, PA, 26OCT15. 
 

• KATZ, Debora M., Professor, “Create Your New Year’s Teaching Resolution: 
Engaging and Motivating Students in Introductory Physics” 2014 Winter Meeting of 
the American Association of Physics Teachers, San Diego, CA, 04JAN15. 

 
• KATZ, Debora M., Professor, “Engaging Today’s Physics Students” 2015 

Engagement Summit of Cengage Learning, San Francisco, CA, 06JAN15. 
 

• KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics 
Textbook, and What I Learned about Students’ Minds Along the Way.” Invited talk at 
Marquette University, Milwaukee, WI, 16FEB15. 

 
• KATZ, Debora M., Professor, “Engaging and Motivating Introductory Physics 

Students” Invited talk at the University of Wisconsin, Madison, WI, 16FEB15. 
 

• KATZ, Debora M., Professor, “How I Came to Write a Calculus-Based Physics 
Textbook, and What I Learned about Students’ Minds Along the Way.” Featured 
Speaker at Texas Community College Teachers Association’s 68th annual meeting, 
Dallas, TX, 20FEB15. 

 
• KATZ, Hanging an Airplane: A Case Study in Static Equilibrium (2009) The Physics 

Teacher  47 pp.516-519 
 
• Kassim, Lazio, Erickson, Perley, Cotton, Greiesen, Cohen, Hicks Schmitt and KATZ: 

The 74 MHz System on the Very Large Array (2007) The Astrophysical Journal 
Supplement Series 172 pp. 686-719 

 
• Young, Rudnick, KATZ, DeLaney, Kassim and Mikishima: Canonical Particle 

Acceleration in FRI Radio Galaxies (2005) The Astrophysical Journal 626 pp. 748-
766 

 
• Smallwood, KATZ and Richmond: Near Earth Objects: A brief review and a student 

project (2003) American Journal of Physics 72 pp. 264-271 
 
• Hubbard, Kirsten and KATZ, Debora M., The Physics Toolbox (2002) 384 pp. 

published by Thomson  
 
• Young, Rudnick, KATZ-Stone and O’Donoghue: Electron Population Aging Models 

for Wide-Angle Tails (2002) New Astronomy Reviews 46 pp. 105-107 



Katz Curriculum Vitae  6 

 
• Biermann, KATZ and Aho: Wien’s Law and the Temperature of the Sun (2002) The 

Physics Teacher 40 pp. 398-400 
 
• KATZ-Stone, Kassim, Lazio and O’Donnell: Spatial Variations of the Synchrotron 

Spectrum within Tycho’s Supernova Remnant (3C 10): A Spectral Tomography 
Analysis of Radio Observations at 20 and 90 Centimeter Wavelengths (2000) The 
Astrophysics Journal 529 pp. 453-462 

 
• KATZ-Stone, Rudnick, Butenhoff and O’Donoghue: Coaxial Jets and Sheaths in 

Wide-Angle-Tailed Radio Galaxies (1999) The Astrophysics Journal 516 pp. 716-728 
 
• KATZ-Stone and Rudnick: An Analysis of the Synchrotron Spectrum in the Fanaroff-

Riley Type  I Galaxy 3C 449 (1997) The Astrophysics Journal 488 pp. 146-154 
 
• KATZ-Stone and Rudnick: A Spectral Analysis of Two Compact Steep-Spectrum 

Sources (1997) The Astrophysics Journal 479 pp. 258-267 
 
• KATZ-Stone and Rudnick: Isolating the Physical Parameters of Synchrotron Sources 

(1994) The Astrophysics Journal 426 pp. 116-122 
 
• Rudnick, KATZ-Stone and Anderson: Do Relativistic Electrons Either Gain or Lose 

Energy, Outside of Extragalactic Nuclei (1994) The Astrophysics Journal Supplement 
Series 90 pp. 955-958 

 
• KATZ-Stone, Rudnick and Anderson: Determining the Shape of Spectra in Extended 

Radio Sources (1993) The Astrophysics Journal 407 pp. 549-555 
 

Professional Development: 
 
• Attend winter and summer meetings of the American Association of Physics when 

possible. 
 
• Lead workshops at USNA on Teaching with Case Studies in Physics (on a number of 

occasions since 2000). 
 
• Only member of the physics department to use a Lecture Capture System to record 

my classroom activities for use by my students and for students in other sections of 
the same class (ongoing since 2008). 

 
• Worked with colleagues to develop curriculum for the Astrophysics Track (SP310, 

SP445, SP446 and SP447) in the Physics Major.  
 
• Attended Workshop in Buffalo, NY (2000) on Teaching Case Studies in Science. 

Funded by Center for Teaching and Learning. 
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• Attended Writing Across the Curriculum Workshop. (2000) 
 
• Won a National Science Foundation (NSF) travel award to attend “Conservation 

Laws First Conference” sponsored by Prof. Eric Mazur at Harvard University. (1998) 
 
•  Won CDP grant to develop multimedia peer instruction materials. 
 
• Led military instructors and other civilian professors in developing innovative 

teaching curriculum. 
 



15. Statement: Professor Debora M. Katz came to the US Naval Academy in 1995 straight from graduate 
school at the University of Minnesota. Since then, she has taught over 2000 midshipmen in physics, 
astronomy and astrophysics. She has supervised midshipmen research projects in the study of 
extragalactic radio sources, supernova remnants, in the tracking of near-Earth objects, in building a 
cosmic ray detector, in measuring the electrical properties of an antique light bulb, and in 
determining how airplanes fly upside down. Most recently, she and her students have been science 
advisers to a local fiction author.  Her innovative approach of using case studies in introductory 
physics makes her sought out by students who wish to be in her class and by colleagues who like to 
adopt her style in their own classrooms. She is known internationally in the physics community for 
her pedagogical articles, her lectures, and her recently-published, calculus-based, university-level 
physics textbook. The numerous active learning techniques she uses in her classroom mean that 
midshipmen never get caught sleeping during her class.  
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