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The Problem
Math 160 at Colorado State University has had 29-37% of students
receive a grade of D, F, or withdraw from the class in recent years.

Self-Regulated Learning

Behavioral SRL Score

Self-Regulated Learning (SRL) refers to the “degree which
individuals metacogni5vely, mo5va5onally, and behaviorally
par5cipate in their learning”[2].
• Metacogni5ve – planning, organizing, self-monitoring, and
self-evalua5ng
• Mo5va5on – perceiving oneself as “competent, selfeﬃcacious, and autonomous”
• Behavioral – selec5ng study strategies
Zimmerman’s framework oﬀers a dynamic three-phase process
model of SRL.

We developed a behavioral SRL score using our three digital objects
and whether or not they got prerequisite help through online
ac5vi5es (Ximera) or in-person prerequisite review sessions.
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Past Attempts
Historical data such as entrance exam scores and current course
credits do not give enough informa5on to give reliable predic5on
of whether students will pass or fail Math 160.

Our Goal
•

•

•

•

Incorporate in-course behaviors and data streams from the
learning management system (Canvas) to improve early
iden5ﬁca5on of at-risk students.
Before using learning analy5cs and data mining, a theore5cal
framework is necessary for interpre5ng data in a meaningful
and ac5onable way.

The behavioral SRL score ranges from 0 to 100 (in 20 point
increments) and is based on what a self-regulated
learner should act in a given situa5on.

Example

A student who scores poorly on the “What
Do You Know” quiz and reviews with a
Ximera video series would be more
behaviorally self-regulated than a student
that didn’t remediate their prerequisite
deﬁciencies.

Results: Validity of Behavioral SRL Score

Zimmerman’s Three Phase Process Model[1]

Digital Objects
Three digital objects were designed and implemented into the
Math 160 course shells around SRL and precalculus content.
1. Prerequisite Self-Assessment –students rate their
conﬁdence on precalculus content
2. “What Do You Know” quiz –based on precalculus content
3. Prerequisite Planning Tool – students reﬂect on their quiz
outcomes and how to remediate their deﬁciencies

We assessed the validity of our behavioral SRL measure by
comparing it with the Mo5vated Strategies for Learning
Ques5onnaire (MSLQ)[3], a proven SRL self-report measurement. We
compared students with high Behavioral SRL (≥50, n=277) with low
Behavioral SRL (<50, n=63) on 5 MSLQ subscales:
• Self-efficacy: High SRL (M=5.275) and Low SRL
(M=4.966); t(338)=2.377, p=0.018, d=0.33.
• Critical thinking: High SRL (M=4.231) and Low SRL
(M=3.797); t(338)=2.880, p=0.004, d=0.40.
• Metacognitive SRL: High SRL (M=4.745) and Low SRL
(M=4.388);t(338)=3.730, p=<0.001, d=0.52.
• Effort regulation: High SRL (M=5.032) and Low SRL
(M=4.718); t(338)=3.655, p=<0.001, d=0.51.
• Time and study environment: High SRL (M=176.65) and
Low SRL (M=143.46); U(338)=7022, p=0.015, d=0.26.

Relationship to Academic Performance

Having chose Zimmerman’s Self-Regulated Learning (SRL)
framework[2], we must ﬁrst understand student learning
behaviors in the realm of SRL.

With a valid measure of behavioral SRL, we inves5gated if
behavioral SRL was related to academic performance. From linear
regressions, we found that behavioral SRL is related to academic
performance.

The present work aims to detect Self-Regulated Learning
(SRL) behaviors by:

•

1. Designing digital objects using the SRL framework,
2. Developing and valida5ng a behavioral SRL metric, and
3. Assessing its rela5onship to academic performance.

•
•

Exam 1
• R = 0.123, β = 0.065, t(399) =2.478, p=0.014
Exam 2
• R = 0.138, β = 0.084, t(396) =2.778, p=0.006
Exam 3
• R = 0.156, β = 0.085, t(366) =3.025, p=0.003

Implica5ons and Future Direc5on
Validity: This works ﬁrst shows that our behavioral SRL score is
capturing aspects of SRL. Students with high behavioral SRL
scores had signiﬁcantly higher scores on all measured MSLQ
subscales than low behavioral SRL students.
Contribu5on to SRL: The crea5on of digital objects designed to
capture behaviors around SRL will contribute to the body of work
around measuring from the process model of SRL.
Contribu5on to academics: This work shows that SRL behaviors
around prerequisite content is related course performance.
Students with higher behavioral SRL score around precalculus
material on average have higher average exam scores. This will be
an important variable for predic5ve modeling in Math 160.
Improvement of behavioral SRL score: Our behavioral SRL score
will be improved by incorpora5ng responses, 5me log data, or
other ﬁne-grained informa5on from the digital objects. We will
also incorporate more data from online ac5vi5es and videos.
Improvement of digital objects: We plan to dissect each digital
object into a series of smaller objects. This will allow for a robust
understanding of SRL, capturing persistence and varia5on of SRL
behavior throughout the course.
Interven5ons: The framework and analysis will allow for
meaningful and ac5onable interven5ons for at-risk students by
recognizing behaviors and competencies hindering learning.
Transferability: Similar methods will be implemented ver5cally to
other mathema5cs courses, horizontally to other Science,
Technology, Engineering, and Mathema5cs disciplines, and the
other ins5tu5ons, such as the Ohio State University.
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