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Overview of challenges 

(and ALPhA's role) 



“Physics is a liberal arts education 
for a technological society” 

– J. M. Pimbley 
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What is it that makes Physics a 
“good,” cohesive major? 

(versus, say, some Materials Science programs) 
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Physics offers a 
“SPIRAL” 
curriculum 

Soba Noodle Soup with Silken Tofu (http://mediterrasian.com/blog) 

Materials Science programs)

Soba Noodle Soup with Silken Tofu (http://mediterrasian.com/blog)



A “SPIRAL” curriculum: 

• Revisit, 

• Reinforce, & 

• Refine  

 student understanding of core concepts 
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Estimate how many current faculty 
members in your department have ever 

taught the Advanced Lab course: 

To date, the most common answer is “2” 
and the next most common answer is “1” 

I was surprised that even at some of the larger institutions, this number sometimes remained that low. 

What are the consequences of this "Ghetto-ization" 

of the Advanced Labs? 

Should there be more of an effort at making this a 

shared curricular investment? 
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Join ALPhA … and AAPT ! 



Further invigorate this “side” of AAPT ! 
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Advanced Labs 
Listserv 
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Registration is INEXPENSIVE and 
includes lunch and one evening meal.  

July 20-22, 2011, Bethel University, St. Paul, MN  
 Holographic Measurements 

 Imaging Shock Waves in Compressible Flows  

Laser Wavelength Meter 

External Cavity Diode Lasers 

Aug. 15-17, 2011, Colgate University, Hamilton, NY Quantum 

Eraser and Biphoton Interference 

 
Aug. 18-20, 2011, University of Rochester, 

NY Entanglement/Bell's Inequalities & Single-Photon Sources 

Aug. 8-10, 2011, Buffalo State College, Buffalo, 
NY Pulsed NMR 

Optical Pumping 

Modern Interferometry 

Mossbauer Spectroscopy 

High Temperature Superconductivity 

Aug. 10-12, 2011, Caltech, Pasadena, CA Vacuum 

Techniques/Thin Film Deposition 

 Low Noise Signal Detection with Lock-Ins 

Fabry-Perot Cavities/Frequency Stabilization 

Spectroscopy of Hydrogen-Like (Rb) Atoms 

Aug. 15-16, 2011, Reed College, Portland, 
OR     LabVIEW Instruction for the Advanced 

Laboratory 
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Page 3 of David Griffiths text on Quantum: 



Student responses? 

• Students are in a superposition of these 
states … 

 

 

 

• … until the measurement is performed!  

1

2
No Way! Wow! ± Wow! No Way!( )

•No Way! 
 

•Wow! 
 



The ALPhA single-photon detector initiative: 

$ 1.4 K each (though you may want several) 
ALPhA =  

www.advlab.ORG 



New SOPHOMORE-level texts (in Chapter ONE!!): 

John S. Townsend, Quantum Physics: a 

fundamental approach to MODERN PHYSICS 

(2010) 



General Education texts for NON-majors! 



• Related texts to be given away at Poster Session I 
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More “curricular time” is needed 
for BFY Laboratory Instruction 

• In your next departmental meeting, propose: 

– Cut all coursework in, say, Quantum Mechanics, 
and instead expect students to “pick it up” through 
research experiences. 
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A case study in "re-envisioning" 
the curriculum 

• Marty Johnston’s department has “flipped” their curriculum from: 

– “One myopically focused on formalism, …” 

– “… with only token experimental instruction (and only quite late in the 4-year program), …” 

– “… and very little computation.” 

 

• Their revised curriculum tries to: 

– Co-value formalism, computation, and experimental instruction 

– The key “methods” course is a sophomore-level, one-semester “Methods of Exp’tl Physics” 

• Explicitly designed to *_NOT_* have students working in round-robin rotation through a set of different experiments 

• They want to encourage interaction among groups 

• The course is organized around a conceptual theme, … 

• “but the larger goal is to teach a lot of skills that are needed for the ‘lab homework’ in all later coursework” 

– They now have “lab homework” interspersed throughout the upper-level coursework, … 

• … even in Theoretical Mechanics 
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Challenges of Lab Instruction: 
• Some students come to college already having 

negative attitudes towards instructional labs 

 

• Lack of connection from one week to the next 
teaches students to de-value lab experiences 

 

• What would foundational curricula for a next 
generation of experimentalists look like? 

 

• Who do we turn to for support?  

    … (to save us time, funds, or offer guidance) ? 22 


