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Undergraduate Learning Outcomes Assessment 
Program

 Semester length learning community

 Prepare future faculty to assess undergraduate 
learning, a skill that extends from classroom 
pedagogy to course and program planning

 Activities:  

• Annotated Syllabus
• Needs Assessment 

Survey
• Mid-Course Feedback 

Survey

• Rubric Design
• Signature Assignment



Undergraduate Learning Outcomes Assessment 
Program

 Signature Assignment

 Should address learning outcomes (Rubric)

 Should exemplify student performance in the 
course

 Assessment should show the efficacy of some kind 
of pedagogy/ “teaching intervention”

 Technical Report, Modern Physics Lab



Physics Program-Level Outcome: Communication 

 “…students will be able to clearly explain their mathematical 
and physical reasoning, both orally and in writing.”

 Supported in the upper division curriculum through 
technical reporting in the Modern Physics Laboratory 
course, Physics 160. 

 From Syllabus:

Learning Objectives Outcomes

I will present a structure 

for reporting results and 

help each student improve 

their ability to 

communicate scientific 

results.

You will be able to formally 

present scientific results as a 

technical report and oral 

presentation.



Dense, Detailed Feedback

 Intervention: provide students with specific 
feedback on writing in technical reports

 Efficacy:
 Monitor utilization of feedback (Turnitin.com, Office 

hour attendance, etc.)

 Compare writing improvement with feedback utilization

 Single-student normalized gain,

𝑔 =
% 𝐺𝑎𝑖𝑛

%𝐺𝑎𝑖𝑛𝑚𝑎𝑥

Hake, R.R. [PERC2002h-Hake.pdf], 
Physics Education Research Conference 
(PERC2002); Boise, Idaho; August 2002. 

http://www.physics.indiana.edu/~hake/PERC2002h-Hake.pdf


Example of Feedback



Some Correlation, Small Sample Set

 Sample size: eight students

 Correlation after a threshold of six feedback opportunities 
are utilized.

 All students receive feedback in class
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Discussion

 We find that student review of dense feedback is 
effective in supporting scientific writing skills.

 Small class size make this data difficult to generalize.

 This feedback method is tedious for larger class sizes.



Future work

 Developing one section of the technical report at a 
time. 
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