Physics, Applied Physics and Astrophysics
Student Faculty Conference, 2007

Committee Student Members: Sarah Stokes, Micha Fireman, Michael Forte, Michael Inadomi, Christopher Klein, David Zeb Rocklin, Steven Wang
Committee Faculty Members: Harry Atwater, Lynne Hillenbrand, Kenneth Libbrecht, Robert McKeown 
Background

Physics has a strong background at Caltech.  Starting with Millikan and the oil drop experiment in the 1920’s, Caltech has produced world class research in physics.  Physics is also one of the largest majors at Caltech.  Combined with Astrophysics and Applied physics, we have an average of 45 students within the major every year.  

We formed this committee to review the Physics/Applied Physics/Astrophysics majors for the student faculty conference to be held in April 2007.  On the committee, we have 7 undergraduates: 3 physics juniors, 1 astrophysics junior, 3 applied physics (2 juniors, 1 sophomore) and 4 faculty: 2 physics faculty, 1 applied physics, and 1 astrophysics faculty.

Current Student Demographics:

	
	Physics
	Applied Physics
	Astrophysics

	Seniors
	32
	7
	1

	Juniors
	37
	7
	6

	Sophomores
	32
	14
	5


Research

The main method we used to determine problems within the committee was by informal discussion.  Each member came from a different house and thus had a different perspective on the classes.  
We also used quantitative techniques, such as using information from the registrar regarding class sizes.  Through our investigation, we found that less than half of the students in Ph125, Quantum Mechanics, are undergraduate physics majors (Appendix A).  Although this class is the core class required of junior physics majors, they only make up 32 of the 71 students in this class. This information supported our discussion regarding overwhelming class sizes.  
We also surveyed the undergraduate population.  One of the main questions that we asked was whether students felt that Ph106 and Ph125 needed more TAs and/or recitation sections.  A majority (70%) of the juniors and seniors responded that the classes did need more help.  20% were unsure, and 10% felt that the classes were fine (Appendix B).  This highlights the fact that the classes are large, and not well supported with their size.  

We also asked if student would like to take a more rigorous Ay class that Ay1.  We wanted to see if more students would take Ay20 and Ay21 if they were allowed to count as electives for the physics major.  Unfortunately, most students were confused by the wording of the question.  However, 15 out of 50 physics majors (Appendix B) said that they did desire a more rigorous introductory course than Ay1.  This implies that many physics majors do desire to take Ay20, but don’t because it does not count as an elective.
Focuses and Recommendations
1. Overwhelming size of upper-level courses in the physics division.  The upper level courses are as large as 70 students (Ph125).  In a school of 900 student, we should have smaller classes than that in the upper levels.  We came up with several suggestions:

a. More TAs and recitations.  This would make the large classes more manageable for both the students and the TAs.  

b. Reinstate APh125.  This would be a quantum mechanics course focused more on solid state physics.  Many of the graduate students enrolled in Ph125 are in areas such as Material Science and Electrical Engineering, who would generally prefer an applied physics approach to quantum mechanics.  Thus this course would reduce the load in Ph125.  

2. Student-Faculty Interaction.  Many students find that they do not interact with the faculty.  This is party due to the large class sizes, and the busyness of the professors.  We would like to promote more interactions in several ways:
a. Create a seminar course aimed at junior level physics majors.  This would be more technical than Ph10 (freshman seminar course) and also introduce the students to many the diverse areas of physics.

b. Promote undergraduates to attend the department seminars as well.

c. Softball game and barbeque.

3. Class Improvement.  Many students have concerns about Physics 3, and the quality of other physics classes, such as professors being absent from class over 40% of the term, and redundancy in covering material in APh17a and APh17c.  Our main recommendation is more communication:
a. Talk to the professor
b. Fill out course surveys.  The professor, TAs, and the department chair read them.  This is a very effective way of promoting positive change.

c. Be proactive.

4. Flexibility of classes.  Especially in the Applied Physics major, students wish that they are able to gain more variety of classes.  However, in order to take 100-level classes, they need to take introductory prerequisite classes.
a. Allow for introductory classes to count for a maximum of 9 units in Applied Physics.  
b. Cross list more courses for Applied Physics.
c. Allow for Ay20, Ay21, and Ma5 to count for a maximum of 9 units for the elective requirement for the Physics major.  
Recent Changes

1. We talked to the professor that teaches APh17c about the redundancy with APh17a.  He agreed to cover different material and to coordinate with the professor of APh17a.  This is an example of just talking to a professor to bring about change.

2. It has been promised that Physics 3 will be improved in quality of teaching, with more professor oversight.  

Recommended Immediate Action:
1. Reinstatement of APh125.  This would be beneficial to the undergraduates in physics and applied physics as it would reduce the number of students in each class.

2. More TAs for Ph125.  Unless APh125 is created, we need more TAs and recitation sections to accommodate the large classes.

Long Term Action:
1. More faculty and student interaction.  This is a goal of the department that will take a little bit longer.  By reducing the class sizes of the junior level physics courses, more students will be able to interact on a closer basis with the professors.  
Appendix A
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Appendix B: Survey Results
Divided by Class and Major

Full

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
92
24.34%


Yes, I would prefer a more rigorous introductory Ay class
47
12.43%


No
75
19.84%


Unsure
164
43.39%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
288
76.19%


Yes, recitations and TAs would help
37
9.79%


Yes, recitations would be good, but we don't need more TAs
8
2.12%


Yes, we need more TAs, but not recitations
4
1.06%


No, I think there is enough help
6
1.59%


Unsure
35
9.26%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
313
82.80%


Yes
23
6.08%


No
22
5.82%


Unsure
20
5.29%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?


Results printed below

Freshmen

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
37
9.79%


Yes, I would prefer a more rigorous introductory Ay class
15
3.97%


No
7
1.85%


Unsure
44
11.64%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
82
21.69%


Yes, recitations and TAs would help
3
0.79%


Yes, recitations would be good, but we don't need more TAs

0.00%


Yes, we need more TAs, but not recitations

0.00%


No, I think there is enough help
1
0.26%


Unsure
17
4.50%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
89
23.54%


Yes
11
2.91%


No

0.00%


Unsure
3
0.79%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?


Results printed below

Sophomores

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
21
5.56%


Yes, I would prefer a more rigorous introductory Ay class
10
2.65%


No
21
5.56%


Unsure
40
10.58%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
74
19.58%


Yes, recitations and TAs would help
8
2.12%


Yes, recitations would be good, but we don't need more TAs

0.00%


Yes, we need more TAs, but not recitations

0.00%


No, I think there is enough help

0.00%


Unsure
10
2.65%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
79
20.90%


Yes
2
0.53%


No
2
0.53%


Unsure
9
2.38%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?
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Juniors

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
25
6.61%


Yes, I would prefer a more rigorous introductory Ay class
12
3.17%


No
30
7.94%


Unsure
49
12.96%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
80
21.16%


Yes, recitations and TAs would help
19
5.03%


Yes, recitations would be good, but we don't need more TAs
6
1.59%


Yes, we need more TAs, but not recitations
3
0.79%


No, I think there is enough help
1
0.26%


Unsure
7
1.85%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
89
23.54%


Yes
9
2.38%


No
10
2.65%


Unsure
8
2.12%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?
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Seniors

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
9
2.38%


Yes, I would prefer a more rigorous introductory Ay class
10
2.65%


No
17
4.50%


Unsure
34
8.99%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
52
13.76%


Yes, recitations and TAs would help
7
1.85%


Yes, recitations would be good, but we don't need more TAs
2
0.53%


Yes, we need more TAs, but not recitations
1
0.26%


No, I think there is enough help
4
1.06%


Unsure
4
1.06%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
56
14.81%


Yes
4
1.06%


No
10
2.65%


Unsure

0.00%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?
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Ph

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
13
3.44%


Yes, I would prefer a more rigorous introductory Ay class
9
2.38%


No
12
3.17%


Unsure
17
4.50%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
11
2.91%


Yes, recitations and TAs would help
15
3.97%


Yes, recitations would be good, but we don't need more TAs
7
1.85%


Yes, we need more TAs, but not recitations
3
0.79%


No, I think there is enough help
6
1.59%


Unsure
9
2.38%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
7
1.85%


Yes
18
4.76%


No
17
4.50%


Unsure
9
2.38%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?
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APh

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
3
0.79%


Yes, I would prefer a more rigorous introductory Ay class
6
1.59%


No
1
0.26%


Unsure
6
1.59%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
3
0.79%


Yes, recitations and TAs would help
10
2.65%


Yes, recitations would be good, but we don't need more TAs
1
0.26%


Yes, we need more TAs, but not recitations

0.00%


No, I think there is enough help

0.00%


Unsure
2
0.53%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
11
2.91%


Yes
1
0.26%


No
1
0.26%


Unsure
3
0.79%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?


Results printed below

Astro

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
1
0.26%


Yes, I would prefer a more rigorous introductory Ay class
3
0.79%


No
5
1.32%


Unsure
2
0.53%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
1
0.26%


Yes, recitations and TAs would help
5
1.32%


Yes, recitations would be good, but we don't need more TAs

0.00%


Yes, we need more TAs, but not recitations

0.00%


No, I think there is enough help

0.00%


Unsure
5
1.32%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
7
1.85%


Yes
1
0.26%


No
2
0.53%


Unsure
1
0.26%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?
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Non-Ph/APh/Astro

SFC: Ph/APh/Astrophysics Committee

The following questions are for all undergraduates unless otherwise noted.

    
Ay has two intro-level courses: Ay1 and Ay20. Recently, the enrollment has gone down in Ay 20. Is there a desire for a more rigorous introductory astrophysics course?


Select One
75
19.84%


Yes, I would prefer a more rigorous introductory Ay class
29
7.67%


No
57
15.08%


Unsure
139
36.77%

    
For Ph/APh/Ay majors: Do you think Ph 106 and Ph 125 would benefit from recitations and more TAs?


Select One
273
72.22%


Yes, recitations and TAs would help
7
1.85%


Yes, recitations would be good, but we don't need more TAs

0.00%


Yes, we need more TAs, but not recitations
1
0.26%


No, I think there is enough help

0.00%


Unsure
19
5.03%

    
For Ph majors: Are you planning on doing a senior thesis?


Select One
288
76.19%


Yes
3
0.79%


No
2
0.53%


Unsure
7
1.85%

    
For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?


Results printed below

Open-Ended Questions 

For Ph majors: The upper level courses are often not offered every year. What courses would you like to see offered more regularly?


135, 231


I'm responding to the Ay question: Ay 20 is plenty rigorous, so I'm not sure what the question means. It's a class that I can't imagine a non-astro major wanting to sit through because the material isn't taught well and there's no motivation to do well besides moving on to Ay 21. The enrollment is low because there is only a handful of Ay majors in each class.


Ph101 because this seems like a fun, difficult, and useful course


Ph 219


Ph219, Ph223, Ph225


Ph 205 (don't remove it!)

Ph 223 (more focus on CDM please!)

Ph 225 (because 125 just doesn't cut it sometimes)


Ph 101


Ph 101


All of them. As a freshman, I don't have firsthand experience with missing out on such classes, but many such classes seem to be the most intriguing classes in the physics option, and I'd love the opportunity to take as many as possible junior and senior year.


Relativistic Quantum Mechanics, Quantum Electrodynamics


Ph 221, Ph 101


Make a class that's an upper level condensed matter class. The APh one is too easy (assumes no 125) and if you've already taken the department's Ph127, you're sort of out of luck.


Ph 237: Gravitational Waves


Ph 101 (I'm not a phys major, but I am in this course and it is interesting and potentially useful to almost anyone at caltech)


I'll tell you when I get there; right now I'm just a freshman.


Ph 235


String Theory, Quantum Computation,Topological Field Theory
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