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A vexing question…



Basics of 
the Course



Quantum Mechanics
 Modern Physics:  usually in 2nd undergraduate year
  Special Relativity

  Quantum Physics

  Atomic Physics

  Selected topics (nuclear, solid state, molecular, astro, etc.)  

 Quantum Mechanics:  usually in 3rd or 4th year
  can be a one-semester or two-semester course

  QM course at George Washington University
  one semester – class scheduled twice a week (75 minutes)
  primary instructor (GF), Friday tutor (RS), consultant (DFC)
  students: six female physics majors
  three exams (70%), five quizzes (20%), weekly homework (10%)
  supplementary session on Friday (60-90 minutes)
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Part I Fundamental Principles

Part II Simple Quantum Systems

Part III Quantum Mechanics in Action: 
The Structure of Matter



Chap. 1 Principle of Wave-Particle Duality

2 Schrödinger Equation and its Statistical Interpretation

3 Uncertainty Principle

Chap. 4 Square Potentials I:  Discrete Spectra – Bound States

5 Square Potentials II:  Continuous Spectra – Scattering States

6 The Harmonic Oscillator

7 Polynomial Method:  Systematic Theory and Applications

8 Hydrogen Atom I:  Spherically Symmetric Solutions

9 Hydrogen Atom II:  Solutions with Angular Dependence

10 Atoms in a Magnetic Field and the Emergence of Spin

11 Identical Particles and the Pauli Principle

Chap. 12 Atoms and the Periodic Table

13 Molecules I:  Elementary Theory of Chemical Bonds

14 Molecules II:  The Chemistry of Carbon

15 Solids: Conductors, Semiconductors, Insulators

16 Matter and Light:  Interactions of Atoms with EM Radiation
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Activities in 
the Course





PHYS 23: Chap. 5, Pg 15

ConcepTest 2(Post) Energy Probability
For the following arbitrary wave 
function, what is the probability 
of measuring E1 or E2? 

1. 1/4   or   3/4 
2. 1/16  or  9/16
3. 1  or  3
4. 1/10  or  9/10  
5. 1/2   or   √3 / 2

ConcepTest 3(Post) Energy Probability
For the following arbitrary wave 
function, what is the probability 
of measuring E3? 

1. 0.167 
2. 0.735
3. 0.028
4. 0.545  
5. 0.438



PHYS 23: Chap. 3, Pg 16

Consider a particle whose wave function is given by:



PHYS 23: Chap. 7, Pg 17

The wave number k is the same in regions 1 and 3, so the 
energy of the particle is the same when the particle emerges 
from the barrier.  But what does change for the particle?  

ConcepTest 4(ans) Tunneling

1. it is lower than the initial
2. it is higher than the initial
3. it is the same as the initial
4. it is zero in all cases

How does the energy of the 
particles that have tunneled 
through the barrier compare 
to their initial energy?

1 2 3
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Infinite Square Well



Infinite Square Well













Insights from 
the Textbook











Pedagogy and
Student Feedback
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Student 
Feedback

N = 6
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Strengths of the course    (from student evaluations)

  I really appreciated how this course was taught like a 
modified SCALE-UP, it was extremely useful when trying  
to learn a subject that feels as abstract and unintuitive  
as quantum mechanics.

 
  The textbook was indeed interesting and so were the 

quick in-class responses. 

  Really exciting and weird topics.  This was my favorite 
course  of the whole semester.  Optional supplementary 
sessions were great; I found them to be very enriching 
while also being low stakes, which was nice. 



Pedagogical Strengths of Textbook    (Google AI summary)

Intuition-First Approach:  The book relies heavily on 
dimensional analysis and order-of-magnitude estimates to build 
a physical "feel" for the subject before diving into deep math.

Conceptual Focus:  It treats the uncertainty principle as a 
central, foundational concept rather than just a mathematical 
consequence of commutation relations.

Broad Practical Application:  Beyond theory, it includes 
detailed sections on quantum chemistry, chemical bonding,    
and the electronic structure of solids.

Expert Translation:  Reviewers note the high quality of the 
English translation, describing the prose as "warm and inviting" 
and "brilliantly accessible”.



Conclusions
 Implemented SCALE-UP for upper-level QM class 

collaborative group activities during class
emphasis on conceptual understanding in QM
development of problem-solving skills (lots of practice)
established a legitimate active-learning classroom! 

 Basic feedback from students
acknowledged / appreciated SCALE-UP format of class
actually LIKED the textbook!
attended Friday supplemental sessions (voluntarily!) 

 Personal conclusions (my own…)
this actually worked! 
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