
Department of Physics  Rev. 3/5/2020 

Student Assessment Plan  

 

Department Learning Goals: 

 

Upon successful completion of the requirements for the physics major, students will be able to ... 

1. Demonstrate an understanding of physical phenomena and the models that describe them.   

2. Apply the analytical, numerical, and computational skills necessary to solve complex 

problems in physics.  

3. Apply the technical skills necessary to design and complete laboratory projects in 

physics.  

4. Present scientific information clearly, logically, and critically, both orally and in writing.  

5. Apply the professional skills necessary to complete scientific work both independently 

and collaboratively. 

 

Curriculum Mapping: 

 

Course 
DLG 1 

(Science) 
DLG 2  
(Math) 

DLG 3 
(Technical) 

DLG 4 
(Presentation) 

DLG 5 
(Professional) 

MATH 130  I    

MATH 140  I    

MATH 260  D    

PHYS 235 I I I I I 

PHYS 245 I I I I I 

PHYS 305 D D  D D 

PHYS 315 D D D M D 

PHYS 340 D D M D D 

PHYS 420 D M  M M 

PHYS 430 D M  M M 

PHYS 470 D M  M M 

PHYS 480 D M  M M 

CAPSTONE Exam M     

 

  



Department of Physics  Rev. 3/5/2020 

Plans for Gathering Information: 

Department Learning Goal 1:  Demonstrate an understanding of physical phenomena and the 

models that describe them. 

Direct Assessment:  Capstone Rubric (See Appendix A) 

Indirect Assessment:  Exit Survey Question 6 (See Appendix F) 

Assessment Years: 2020, 2025, 2030 

 

 

Department Learning Goal 2:  Apply the analytical, numerical, and computational skills 

necessary to solve complex problems in physics. 

 Direct Assessment:  PHYS 4XX Rubric (See Appendix B) 

 Indirect Assessment:  Exit Survey Question 7 (See Appendix F) 

 Assessment Years: 2021, 2026, 2031 

 

 

Department Learning Goal 3:  Apply the technical skills necessary to design and complete 

laboratory projects in physics.  

 Direct Assessment:  PHYS 340 Rubric (See Appendix C) 

 Indirect Assessment:  Exit Survey Question 8 (See Appendix F) 

 Assessment Years: 2022, 2027, 2032 

 

 

Department Learning Goal 4:  Present scientific information clearly, logically, and critically, 

both orally and in writing.  

 Direct Assessment:  Communication Rubric (See Appendix D)  

 Indirect Assessment:  Exit Survey Question 9 (See Appendix F) 

 Assessment Years: 2023, 2028, 2033 

 

 

Department Learning Goal 5:  Apply the professional skills necessary to complete scientific 

work both independently and collaboratively.  

 Direct Assessment:  Departmental Conversation, LG5 Rubric (See Appendix E)  

 Indirect Assessment:  Exit Survey Question 10 (See Appendix F) 

 Assessment Years: 2024, 2029, 2034 

 

 

 

 



Physics Capstone Exam Rubric LG1: Understanding Physical Phenomena Appendix A 
 

Subject Introductory Developing Mastery (Capstone) 

Mechanics 
 

 
Students demonstrate familiarity with basic 
concepts of space, time, momentum, and energy.  
 
Students can apply conservation laws and basic 
Newtonian methods to solve problems in dynamics. 
  

 
Students can apply Newtonian techniques and 
normal mode analysis to solve complex problems 
in oscillatory and wave motion. 
 
Students demonstrate understanding of the 
implications of special relativity on the nature of 
space, time, momentum, and energy. 
 

 
Students can apply Hamiltonian, Lagrangian, 
and advanced Newtonian techniques to solve 
complex problems in dynamics. 

Electricity  
& Magnetism 

 

 
Students can apply conservation laws and basic 
Newtonian methods to solve problems in 
electrostatics and in magnetostatics.  
 
Students demonstrate familiarity with the 
connection between electricity and magnetism 
through Faraday’s law and with elementary optics. 
 

 
Students demonstrate understanding of wave 
mechanics and can show how electromagnetic 
waves are consequence of Maxwell’s Equations.  

 
Students can solve Maxwell’s equations with 
multiple approaches to draw conclusions about 
the fields, potentials, and energies in physical 
systems.  

Thermal & 
Statistical 
Physics 

 
Students demonstrate familiarity with concept of 
entropy and use the Boltzmann distribution to make 
predictions about the energy of many-particle 
systems. 
 
Students can apply the ideal gas law to solve 
problems. 
 

 
Students demonstrate understanding of how the 
black-body radiation spectrum is a consequence 
of the quantization of electromagnetic energy. 

 
Students demonstrate understanding of how 
macroscopic thermodynamic laws follow from 
statistical descriptions of microscopic systems 
and can solve complex problems in thermal 
systems. 
 

Quantum 
Mechanics 

 
Students demonstrate a familiarity with the concept 
that energy is quantized in bound systems and that 
photons are emitted when electrons make 
transitions in atoms. 

 
Students demonstrate an understanding of how 
the postulates of quantum mechanics follow 
from experimental evidence and can solve 
problems that address the wave-particle duality 
of matter and energy. 

 
Students can use the Schrodinger equation to 
evolve initial quantum states in time and make 
probabilistic predictions for the outcomes of 
measurements on quantum systems. 

 



Big Four Course Rubric LG2: Analytical, Numerical, Computational Skills Appendix B 

Subject Introductory Developing Mastery  

Analytical  

Students identify key variables in a simplified 
physical system, and draw a simple diagram 
showing necessary information. They can select the 
correct formula that is appropriate for the problem 
from a list of formulae. Students create and 
interpret basic graphs of physical data, including 
correct labelling of axes 

Students can identify key variables in a system 
that is not simplified, and draw detailed diagrams 
necessary to analyze the problem. They produce 
tables and graphs with appropriate labels, units, 
and professional formatting. 

Students are able to derive equations from first 
principles, identify key variables, and draw 
diagrams for complex physical systems such as 
those that include multiple masses, coupled 
masses, and solid objects.   

Numerical  
Students solve basic mathematics problems using 
introductory level skills from calculus, trigonometry, 
geometry, and algebra. 

Students solve basic mathematics problems using 
introductory level skills from calculus, differential 
equations, vector calculus, linear algebra, and 
multivariable calculus. 

Students solving problems using intermediate 
level mathematics skills from geometry, 
calculus, differential equations, vector calculus, 
linear algebra, and multivariable calculus.  
 
Students use numerical methods to solve 
equations that cannot be solved analytically. 

Computational  
Students can modify an existing computer code to 
reflect a simplified physical system. 

Students can write a simple computer code to 
reflect a physical system. 

Students can write a computer code to 
simulate a complex physical system. 

 



PHYS 340 Electronics Project Rubric LG3: Technical Skills Appendix C 

Subject Introductory Developing Mastery  

Idea  
Idea is not unique but is reasonably well-
articulated. 

Idea is not unique but is clearly articulated. Idea is unique and clearly articulated. 

Implementation  

Device as implemented functions largely as 
expected with some unusual or not-well-
understood behavior. Contains analog and digital 
components but one is not present at a significant 
level. The components may be simple 
implementations of things done in class. 

Device is well-implemented and functions as 
expected. Contains analog and digital 
components but one may not be present at a 
particularly significant level. The analog or digital 
components may not significantly build on what 
was done in class. 

Device is well-implemented and functions as 
expected. Contains significant analog and 
digital components that builds on what was 
done in class. 

Circuit Diagram  
The final circuit diagram is disorganized but largely 
employs standard notation and symbols. 
Components and values are largely labeled. 

The final circuit diagram is reasonably clear and 
largely employs standard notation and symbols. 
Components and values are labeled. 

The final circuit diagram is presented clearly 
using standard notation and symbols with 
components and values well-labeled. 

 



Communication Rubric LG4: Present scientific information clearly, logically, and critically Appendix D 

Subject Introductory Developing Mastery  

Written 
Communication 

The student writes up legible and complete 
solutions to problems.   

The student satisfies introductory level criteria 
AND accurately describes physical phenomena in 
grammatically correct writing. 

The student satisfies developing level criteria 
AND shows a writing style that is precise and 
concise. Their organization is clear and logical, 
and the student incorporates mathematics 
seamlessly into their prose. 

Oral 
Communication  

The student listen to peers and can accurately 
capture their group’s motivations and thought 
process when reporting out solutions. 

The student satisfies introductory level criteria 
AND uses evidence to that they have appropriate 
knowledge of the subject and its relevance.  

The student satisfies developing level criteria 
and can deliver oral presentations that are well 
organized and use visual aids effectively. The 
student engages the audience and 
communicates/inspires enthusiasm for the 
topic.  

 



Professionalism Rubric for Dept. Conversation LG4: Professionalism Appendix E 

Subject Introductory Developing Mastery  

Engagement 
The student actively takes notes in class and project 
work. 

The student satisfies the introductory criteria 
AND can both reproduce and explain work they 
have already done. 

The student satisfies the developing criteria 
AND is intellectually engaged in tasks and 
projects. They reliably document their progress 
and identify what needs to be done.  

Timeliness 
The student is punctual and communicate in a 
timely manner. 

The student satisfies the introductory criteria 
AND can successfully complete projects that span 
multiple weeks by following a scaffolded 
assignment with imposed deadlines. The final 
work is on time. 

The student satisfies the developing criteria 
AND can successfully complete projects that 
span multiple weeks by incorporating internal 
deadlines. The final work is on-time. 

Respectfulness 

The student is respectful of others, including 
supervisors and peers. The student demonstrates 
the ability to listen to others. The student 
contributes appropriately. 

The student satisfies the introductory criteria 
AND can incorporate constructive feedback into 
their work. 

The student satisfies the developing criteria 
AND can offer constructive feedback to 
collaborators. 

Independence 
The student can follow directions in order to 
complete useful tasks.  

The student asks of supervisors good questions 
to which the answers will help the student 
complete useful tasks. 

The student can not only identify those 
questions to which the answers will help them 
complete useful task, but they also can identify 
resources available to answer those questions 
on their own. 

 



Exit Survey Indirect Assessment Appendix F 
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