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Desired learning outcomes, opportunities to achieve, and assessment strategies 
 

Desired learning outcomes 
Opportunities to achieve 

Assessment strategies 
Introductory courses Upper division courses and 

other opportunities 

Conceptual understanding and 
scientific reasoning skills 

   

• Ability to solve novel 
(not previously seen) 
problems 

Phys 251, Phys 252, Phys 
251R, Phys 252R All courses 

1. Performance on regular course exams (both in 
multiple-choice and free-response formats), 
standardized pre- and post-tests (in multiple-
choice format), research-based pre- and post-tests 
(in free response formats) 

2. Observations of student group work and class 
discussions 

3. Assessment of the quality of student lab reports 
4. Assessment of the outcomes of in-class projects 

(both individual and group-based), capstone 
project, and individual research projects 

• Ability to apply 
scientific reasoning 
skills 

Phys 251L, Phys 252L All courses 

Problem-solving abilities 
Phys 251, Phys 252, Phys 
251R, Phys 252R, Phys 

251L, Phys 252L 
All courses 

Students develop rigorous 
quantitative understanding of 
core physical theories 

Preparation through:   
Phys 251, Phys 252 and 

various math courses 

Phys 261:  E&M, 
Phys 455:  Class. Mechanics, 
Phys 462&463:  Thermo & 

Stat. Mechanics, 
Phys 485&486:  Quantum 

I&II 

Strategies 1-4 above and 5 
5.  Assessing the quality of the problem-solving 

techniques employed by students in their group 
work and well as in problem-solving by students 
on a board  

Organized knowledge of the 
major branches of physics 

Initial opportunities:   
Phys 251, Phys 252 

All courses Assessment of the quality of capstone projects and 
research presentations 

Computational and Laboratory 
Techniques Phys 251L, Phys 252L 

Phys 360, Phys 370,  
Phys 411L,  

experimental research 
Assessment of the quality of lab reports 
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Desired learning outcomes 
Opportunities to achieve 

Assessment strategies 
Introductory courses Upper division courses 

and other opportunities 

Communication skills    

• give formal and informal 
scientific presentations to 
various audiences, 
including peers  

 

All courses, 
presentations reporting on 

capstone project and 
undergraduate research  

Assessment of the quality of classroom presentation, 
capstone presentations, Undergraduate Research 
Day presentations (both oral and poster), 
presentations at national and local research 
conferences 

• communicate clearly and 
concisely in writing  

Phys 251L, Phys 252L  
Limited opportunities:  

Phys 251, Phys 252, Phys 
251R, Phys 252R,  

All courses,  
capstone project 

Assessment of the quality of written HW solutions, 
lab reports, capstone reports, research publications, 
outcomes of applications for summer REU 
programs  

• participate effectively and 
productively in class 
discussions. 

Phys 251L, Phys 252L 
Limited opportunities: 
Phys 251, Phys 252,  

Phys 251R, Phys 252R,  

All courses Assessment of the quality of class discussions 

Ability to Complete a Guided 
Research Project  

Phys 215: Research for 
undergraduates, 
capstone project, 

independent research 
projects 

Assessment of the quality of capstone reports, 
capstone oral presentations, Undergraduate 
Research Day presentations (both oral and poster), 
presentations at national and local research 
conferences, outcomes of applications for summer 
REU programs and success rate of summer research 
both at NDSU and at external REU cites 

Intellectual Maturity All courses 

All courses,  
capstone project, 

independent research 
projects,  

serving as undergraduate 
learning assistants (LAs) 
and teaching assistants 
(TAs) in lab courses, 

participation in outreach 
activities 

Assessment of the quality of  d projects and 
undergraduate research presentations.  
Feedback from faculty and students on the quality of 
teaching by undergraduate LAs and TAs as well as 
interactions during outreach activities.  
Outcomes of applications for summer REU 
programs and success rate of summer research both 
at NDSU and at external REU cites. 




