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We are curious...

• about learners’ motivation.

• Does it change during their college years?

• Does their written reflection work give us clues?

• Can Machine Learning help us explore these 
questions?

E



We completed a pilot study with 
promising results.

• Data is from written artifacts (reflections) from 3rd

and 4th year PBL engineering students.

• The Machine Learning algorithm differentiates key 
words used by students with High and Low levels of 
motivation.

E



Machine learning is everywhere.



Learning analytics leverages 
the speed/calculation power of a computer 
and the understanding of an instructor.



An Introduction to Classification



Initial research questions were 
mostly answered in the pilot study.

P1: Can a machine learning classifier be trained to analyze learning 
journal text and differentiate between low and high motivation 
with sufficient agreement to the research team?

P2: If the classifier model has sufficient performance, what types of 
words/phrases are most likely to differentiate between low and 
high motivation?

P3: Which type(s) of learning journals most highly correspond with 
overall student motivation (as reported by faculty observation)?



Our research framework and plan 
to answer the research questions.

E



How do our PBL engineering 
students move through this 
motivation continuum?

E C. F. Visser, "The motivation continuum: self-determination theory in one picture," ed, 2017.



Our data stems from reflection 
journal responses (3x/week).



Preliminary results show promise.



Out of all learning journal categories, writing 
positively about the future had the highest 
correlation with overall motivation.



*

Out of all learning journal categories, writing 
positively about the future had the highest 
correlation with overall motivation.



Future research questions will be 
addressed in the next phase.



Your reflections

• Questions.....

• Thoughts....

• Suggestions....



Thank you!

We wish to acknowledge the support from 
Minnesota State University, Minnesota and the 
Faculty Research Grant we received to continue this 
work.



Professionalism Outcomes

From the syllabus (3 cr):

"Throughout their IRE careers, students are expected 
to continuously develop a wide variety of 
professional competencies. These competencies 
include leadership, contemporary issues, engineering 
ethics, technical writing, presenting, inclusivity, 
teaming, and the ability to act professionally 
responsibly."



Student Outcomes 
Professionalism.

Ethics and Professional Responsibility Outcome: An 
understanding of professional and ethical responsibility [ABET 
4]

Communication Outcome: An ability to communicate effectively 
[ABET 3]

Inclusivity Outcome: An ability to work successfully in an 
inclusive environment. [ABET 5]

Teaming Outcome: An ability to function on multidisciplinary 
teams [ABET 5]

Contemporary Issues Outcome: A knowledge of contemporary 
issues [ABET 4]

Leadership Outcome: An ability to lead and manage people and 
projects [ABET 5]



Sample Reflection Text-
Self-directed learning

What does self-directed learning mean to you?
Self-directed learning is the ability to make a difference without constantly requiring 
assistance from others. It is the ability to be an independent learned and eliminate the crutch 
that most people have when they rely on people to tell them how to do things. Self-directed 
learning would be the number one skill I would like to have mastered when I leave Iron Range 
Engineering. Employers greatly value the ability of their employees to do quality work with 
limited assistance. Self-directed learning means hard work, but it comes with a sense of 
accomplishment.

On a scale of 0-5 describe how ready you feel to be the level of self-directed learner that 
you will need to be after graduation? 4.25 Why do you choose this score?
I chose this score because I feel that I have greatly developed my self-directed learning skills 
through my first semester at IRE as well as my continued internship at XYZ Engineering. I feel 
that as a junior intern I was able to successfully teach myself all of the tools that I needed for 
my job. I was also told on multiple occasions that the people I work with were very impressed 
with my ability to learn and create a quality product with very little assistance. That being 
said, there is always room for improvement. I feel that I am on track to be a very sufficient 
self-directed learner by the time I leave Iron Range Engineering.


