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The Course
MATH 146, Honors Calculus II, is KU’s honors analog of our integral calculus course
for STEM majors, MATH 126. Students with strong performances in KU’s STEM
Calculus I (MATH 125) or in high school (measured by ACT/SAT/AP scores) are
extended an invitation from the Math department to register for the course.

• Significant improvement in student mastery of course material
is evidenced by an average of 88% on the final exam, which
was similar in level of difficulty to the final exam in my MATH
146 course in Spring 2016, which had an average of 75%.

This course covers antiderivatives and integration, including the computation of
areas, volumes, and arc length, as well as the topics of infinite sequences and series,
including Taylor series.

• Student work on the Investigation Modules was outstanding,
arguably showing a level of understanding on par with
students in upper-level mathematics courses that apply these
concepts (e.g., MATH 500 and MATH 558).

The Challenge
• Most students placing into MATH 146 have taken AP Calculus in high school, which
covers the computational aspects of the first portion of the course. Though the
course goes deeper into the concepts, some students become disengaged, thinking
that they can already find “the final answer.”

• Assessment surveys indicate that although students were not
initially familiar with the module topics, they felt that they had
a good mastery after completing each module. They also found
the modules interesting and felt that they provided an
appropriate level of challenge.

• Other students have never seen calculus beyond differentiation and can be left
behind if the instructor covers the initial material quickly, since most students have
some familiarity with it.

Students felt that…

• Moreover, the second part of the class, which covers infinite sequences and series,
is not only new to almost all students, but also has a different flavor than that of all
math courses prior to integral calculus. These new concepts are typically difficult
for students to grasp intuitively.

Students had a good mastery of
content after completing each
module.
The modules were interesting.
The modules provided an
appropriate level of challenge.
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The Transformation
• All students were active during group work, and the class took
on a lively environment. Student surveys confirm that students
felt their peers made useful contributions to their teams.

Active learning through group work
• After each concept was introduced, students would work through concept-based
problems in teams.
• Teams were assigned carefully to balance current student performance and
diversity considerations and were re-assigned two additional times throughout
the semester so students could interact with others and gain new perspectives.
Investigation modules
• Mathematics PhD students Justin Lyle and Amanda
Wilkens collaborated to design two Investigation
Modules on advanced mathematical topics that serve
as part of the backbone of the course’s material, but
that even undergraduate Mathematics majors are
only exposed to in upper-level courses.
• These modules lead students to discover new
concepts themselves. Students began working on
each module during class in their teams, and then
completed it together outside of class.

Module Topics
The formal definition of a limit is
fundamental to both of the
fundamental concepts in calculus, the
derivative and the integral. It provides a
precise way to specify what it means
for outputs to approach a value as
inputs approach another value.
The principle of mathematical induction
underlies many theorems on sequences
and series, allowing one to establish a
property of all positive integers
n = 1,2,3,…
The intuition behind this principle is the
fact that one could theoretically knock
down an infinite line of dominos by only
pushing the first one.

Reflections
• An addition that could be valuable to MATH 146 would be to
give each team a different final problem in the module and have
teams present their results to the class, giving them practice in
scientific communication.
• The success of the course transformation was so inspiring that I
aim to not only create additional modules for MATH 146 and
other courses in KU’s Honors Calculus sequence, but also for
upper-level, proof-based mathematics courses.
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