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Joint work

This is a department-wide project involving

the Calculus Design Coordinator (John Johnson)

funded with support of Randy Smith

and the Office of Academic Affairs;

Ximera (NSF DUE–1245433); and

an ALX grant from Ohio State’s

Office of Distance Education and eLearning.
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Goals

Implement interventions so students
learn more math, and
don’t leave STEM.
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Metrics

Conceptual pre- and post-tests;

Surveys modeled after the Characteristics
of Successful Programs in College
Calculus (CSPCC) study; and

Traditional exams across all sections.
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Five Interventions and Control

TRADITIONAL 180-student lecture and 32-student recitations

XIMERA an open-source text and homework system

ACTIVE with peer instruction and clickers

FLIPPED meeting twice/week and online

Class size both large (

384 students

HUGE) and small (

32 students

EPSILON)
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Conclusions

Students notice.

Certain formats are better for certain students.

Open source textbooks can be equally good.

An “active” classroom shifts the emphasis.

Community matters.
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A day in ACTIVE

Class consists of a short (10–15 minutes) lecture,
a question presented via Top Hat,
peer instruction and discussion of responses,
a whole class discussion,
a summary of the correct response,

and repeat.

Recitations consist of students
working in small groups on worksheets,
followed by whole class discussions.
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Open Source Textbook
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Open source textbook

Ohio State’s math department

started with an open source calculus text

written in the 1990s

and has edited it

collaboratively via GitHub.

Structured as a non-inferiority study.
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calculus1with free online interactive materials

cbna developed in XIMERA
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Mobile
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The choice is not
zero versus non-zero price.

The choice is between
open versus closed.

What does a closed textbook say about learning?

an open textbook
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“Active” shifts focus
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Calculus Knowledge Assessment

Goals:

I Open

I A “concept inventory”

I Large bank of aligned items

I Easy to administer

I Quick for students
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P11

The graph of the position of an object with respect to time
is given by a straight line with a positive slope.
What can we say about the acceleration of the object?

I It is positive.

I It is negative.

I It is zero.

I The acceleration changes from negative to positive.

I We cannot say anything about the sign of the
acceleration.
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P13
Four equally spaced numbers are shown below on a
number line.

0 1 2 3 4

x y z w

Let f (t) = ln t and consider f (x) and f (y) and f (z) and
f (w). Among the pairs listed below, which pair of
numbers is farthest apart?

I The pair f (x) and f (y).

I The pair f (y) and f (z).

I The pair f (z) and f (w).

I These pairs are all equally far apart.
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Exam scores versus responses to P13 and P11
on the CKA Posttest
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P12

Two racers start a race at the same moment and finish in
a tie. Which of the following must be true?

I At some point during the race the two racers were not
tied.

I The racers’ speeds at the end of the race must have
been exactly the same.

I The racers must have had the same speed at exactly
the same time at some point in the race.

I The racers had to have the same speed at some
moment, but not necessarily at exactly the same time.
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Exam scores versus
responses to P12 on the CKA Posttest
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Math Education Forum

The theory of change
depends on creating a
community of change.

The Ohio Math Initiative is a model
of such a community.
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Thank You
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