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Undergraduate Learning Outcomes Assessment: 
Pedagogy and Program Planning

- Semester long certificate program
- Pre-semester workshops
- Weekly meetings



Motivation



Spring 2013 teaching evaluation:

“Don't expect too much from the students, we are doing 
the best we can but he set such a high bar for us.”

“Lower expectations a bit for how students will do.”

“Lower difficulty in grading.”

“Less harsh grading will lead to less frightening 
atmosphere.”

“Grading system should be easier.”



BIO 141: Evolution
Spring 2013

· Students generally 
score their work higher 
than instructors. 



BIO 141: Evolution
Spring 2013

R² = 0.3547
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· Students who were 
better able to assess 
their own work 
achieved higher 
scores.



Needs assessment, Spring 2015:
In terms of your scientific writing, list 
two things you need to improve most.
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PLO 2. An ability to develop and critique 
hypotheses and to design experiments, models, 
and/or calculations to address these 
hypotheses.

PLO 4. The ability to read, evaluate, interpret, 
and apply numerical and general scientific 
information.

Biology Program Learning Outcomes:



- Requires integration of multiple ideas and articulation of 
these ideas in explaining the system being investigated 
(Taylor and Meyer 2010)

- Transition to understanding threshold concepts generally 
troublesome, but understanding the concept leads to a 
transformed way of thinking in the discipline, without 
which the learner cannot move forward successfully 
(Meyer and Land 2003)

- Goal: help students construct good (i.e. concise, 
clear, testable, understandable, and meaningful) 
hypotheses to help improve their reports.

Testable hypothesis as a threshold concept



Likert scale rubric to help students assess 
level of proficiency achieved



Descriptive rubric to help students assess 
level of proficiency achieved



Needs assessment and mid-semester assessment:

Proficiency in 
writing hypotheses

How difficult is 
writing a hypothesis



Iterative hypothesis development for final report

· Students participating in all 
iterations of hypothesis 
development:

- mean score = 78% (n = 29; s.d. = ±19) 

- average normalized gain = 61%

· Students forgoing one or more 
iterations: 

- mean score = 50% (n = 12, s.d. = ±31) 

- average normalized gain = 21%.



Final Hypothesis & Report

· Relationship is weak, but …

· 89% of students with a 
perfect hypothesis score 
earned at least a proficient 
grade on final report.

· Only 24% of students 
earning less than 2/3 points 
on their hypothesis earned a 
proficient grade.



2013 2015



“Guiding my own learning has been a fundamental skill I have been taught 
in this class. I think it was acquired with the greatest skill in writing my 
own hypotheses and directed what my lab reports explored.” 

“… I have learned a multitude of skills and knowledge not only about 
evolution, but scientific skills and reasoning as well. I went from not 
knowing the importance of, and how to write reports, to being able to 
identify mine, and others strong and weak points of a paper.” 

“… writing an effective hypothesis. This semester, the fact that I knew 
what an effective hypothesis looked like helped me write better papers in 
my Writing 116 … class.” 

What skill(s) have you learned or improved in Evolution, 
if anything, that you think will help you be successful in 
your other courses and/or career in the future?



What I learned:

- Using assessment throughout the semester 
allowed me to adjust/add activities for students 
to practice skills before large assignments.

- Students who actively engaged with these 
practice assignments performed better in 
general than students who skipped them.

- Focusing on learning outcomes and establishing 
goals at the start of the class allowed for clear 
planning throughout the semester.



Questions?
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