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Thursday, June 19

Registration

9:00am-5:00rMm South Convention Lobby

Pre-Conference Workshops

9:00AM- 11:00AM Silver, Mezzanine Level

Inquiry-Based Learning (IBL) in
Mathematics

Michael Starbird,
University of Texas at
Austin

Leader:

9:00am-11:00AMm Spruce, Mezzanine Level

Garnering Support for IBL — From
Brainstorming to Proposal Writing

Moderator: William “Bill” McKenna,
EAF

Ron Douglas, Texas A&M
University

Ed Ahnert, EAF

Randy Cone, Virginia
Military Institute

Panelists:

Welcome and Overview

1:00pm-1:10pMm Grand Ballroom 2
Angie Hodge, University

of Nebraska Omaha

Theron “TJ)” Hitchman,
University of Northern

lowa

Plenary Presentation

1:15pm—2:00pPMm Grand Ballroom 2

Inquiry-Based Learning to Engage
and Empower the Disfranchised
Julian Fleron and Philip Hotchkiss,
Westfield State University

Thursday, June 19

Parallel Sessions: Nuts and Bolts

Upper Level IBL Courses

2:25pm—3:50pPm
Chair:

Tower Court A
Brian Katz, Augustana
College

2:25pm IBL Number Theory with n students
(for large values of n)

Lola Thompson, Oberlin College

2:55pm  Students’ Use of Geometry Axioms to
Construct Proofs

Dorin Dumitrascu, Adrian College

3:25prm A Second Year Perspective on
Teaching Abstract Algebra
Mary Shepherd, Northwest Missouri

State University
IBL Tips

2:25pm—3:50pPm
Chair:

Tower Court B
Betsy Yanik, Emporia
State University

2:25pm  What Did | Do Wrong (or Right)?

Mindy Capaldi, Valparaiso University

2:55pm A First-Timers Perspective: Trials,
Tribulations, and Lessons Learned
Ellie Kennedy, Northern Arizona

University

3:25pm What’s Worked for Me

Susan Crook, Loras College
Creating IBL Notes

2:25pm—3:50pPm
Chair:

Tower Court C
Amanda Matson, Clarke
University

2:25pm  Undergraduate Real Analysis:
Designing Course Notes

David M. Clark, SUNY New Paltz

2:55pm  Creating and Editing Course Notes for
a Graph Labeling Course

Alison Marr, Southwestern University

3:25PM Revising IBL Materials

Victor Piercey, Ferris State University



Thursday, June 19

Flipped IBL
2:25pv—3:50pm Tower Court D
Chair: David Crombecque,

University of Southern
California

2:25PM A Tale of Two Calculus Classes
Brian Dorn, University of Nebraska
Omaha and Larissa Schroeder,
University of Hartford

2:55pm  Aspects of the Flipped/Inquiry Based
Learning Approach in a “Large”
College Algebra Classroom: An
Ongoing Report,

Perry Lee and Padraig McLoughlin,
Kutztown University of Pennsylvania

3:25PM  The Successful First Week of a Flipped
Calculus 1 Course
Robert Sachs, George Mason

University

Supporting IBL Instructors and More

Grand Ballroom 2
Jane Cushman, Buffalo
State University

2:25pm—3:50pPMm
Chair:

2:25PM  Developing Communal
Understanding of Proof-Writing
Criteria

Sarah Bleiler, Middle Tennessee
State University, Yi-Yin Ko, Indiana
State University, Justin Boyle,
University of New Mexico, and Sean

Yee, Fullerton College

2:55pm  Panel Discussion on a Mentoring
Program for Using IBL Methods in
Teaching College Geometry
Nathaniel Miller, Lee Roberson,
Sarah Rozner Haley, and Becky Anne
Dibbs, University of Northern

Colorado

3:25PM  Supporting Instructors in Making the
Transition to IBL: Lessons from IBL
Workshops

Chuck Hayward, University of

Colorado, Boulder

Break for Refreshments

3:50pM—4:15prMm Grand Ballroom 1

Parallel Sessions

General IBL and IBL Outreach

4:15pv—5:15prm
Chair:

Tower Court A
Robert Vallin, (Lamar
University)

4:15pm  An Important Aspect of the Moore
Method
Melvyn Jeter, lllinois Wesleyan

University

Taxi Cab Circles
Michael Gagliardo, California
Lutheran University

IBL Outreach Il

4:45pm

4:15pv—5:15pm
Chair:

Tower Court B
Betsy Yanik, Emporia
State University

4:15pm  IBL Experiments in the MathCircle at
ASU Tempe
Matthias Kawski, Arizona State

University

4:45pm  Look, Ma, No Hand(outs)s! Guidance
in Response to Student Inquiry at
MathiLy

Sarah-Marie Belcastro, MathlLy and

Smith College
General IBL |

4:15pm—5:15pm
Chair:

Tower Court C
Diana White, University
of Colorado, Denver

4:15pm  Mixing IBL and Flipped Classroom
Concept in a Pre-Calculus Course
Joyati Debnath, Winona State
University

4:45pm  Teaching Teachers to Teach with IBL

Regina Jackson and Michel Smith,
Auburn University



General IBL Il
4:15pm—5:15pm Tower Court D
Chair: Suzanne Doreée,
Augsburg College
4:15pm  Inquiry-Based Learning, Cognitive

Dissonance, and Taking K-12
Teachers to the Next Level

Thomas Judson, Kimberly Childs, and
Deborah Pace, Stephen F. Austin
State University

4:45pm An IBL Approach to Abstract Algebra
Daniel Kiteck, Indiana Wesleyan

University

Centers Reports

Grand Ballroom 2
Ron Douglas, Texas A&M
University
Representatives of:

4:15pm—5:15pm
Chair:

University of Texas at Austin
University of Michigan
University of Chicago
University of California, Santa
Barbara

Reception

5:30pv—6:30PM Grand Ballroom 2

Dinner

6:30pm  Right Place, Right Time
Michael Starbird, University of Texas

at Austin

Friday, June 20

Friday, June 20
Breakfast

7:45Am-8:45AMm Grand Ballroom 1

Roundtable Discussions

8:45AM—9:30am Grand Ballroom 2
Organizer: Brian Katz, Augustana
College

Course Topics

e Liberal Arts Math

e Math for Elementary Teachers
e Linear Algebra

e Calculus

e Real Analysis

e Abstract Algebra

e Graduate Courses

5-Minute Reports |

9:40aM—10:10am Grand Ballroom 2

Chair: Jacqueline Jensen-
Vallin, Lamar University
Break for Refreshments

10:10am —10:40 am Grand Ballroom 1

IBL Futures Report

10:40AaMm—11:45 am Grand Ballroom 2

Panelists: Ron Douglas, Texas A&M
University

Tina Straley, EAF

Stan Yoshinobu,
California Polytechnic
State University, San Luis
Obispo

Lunch

12:00pm-1:15pMm Grand Ballroom 2

Creating a Common Vision for the
Undergraduate Math Program in
2025

Karen Saxe, Macalester College



Friday, June 20

5-Minute Reports Il

Grand Ballroom 2
Judith Covington,
Louisiana State
University, Shreveport

1:30pm-2:00pMm
Chair:

Parallel Sessions:

Favorite IBL Activity

2:20pm—3:30Pm
Chair:

Tower Court A
Michael Gagliardo,
California Lutheran
University

2:20pm  POGIL: How IBL is Used in Chemistry

Elaine Bailey, Piedmont College

Is Dyf(g(x)) = f'(g(x))?
Larissa Schroeder, University of
Hartford

3:00pm

2:20pm—3:30pPM
Chair:

Tower Court B
Jacqueline Jensen—
Vallin, Lamar University

2:20pm  The Coins go ‘round ‘n ‘round
Suzanne Dorée, Augsburg College
3:00prm  Embracing Beauty: Learning

Symmetry Through Art in Grade
School and Beyond

Alessandra Pantano, University of
California, Irvine

2:20pm—3:30Pm
Chair:

Tower Court C
Diana White, University
of Colorado, Denver

2:20pm  Teaching PIE to 10 Year Olds Harold
Reiter, University of North Carolina

Charlotte

3:00pv  Building Our Conceptual
Understanding of Formulas for
Volume

Brian Bowen, West Chester

University

2:20pm—3:30pPMm
Chair:

Tower Court D
Judith Covington,
Louisiana State
University, Shreveport

2:20pm  Models for Multiplication and
Division: An IBL Activity for Pre-
Service Teachers

David Crombecque, University of

Southern California

The Vermont Mathematics Initiative:
Inquiry Based Learning for
Elementary Teachers

Kenneth Gross, University of
Vermont

3:00pm

Grand Ballroom 2
Mary Shepherd,
Northwest Missouri State
University

2:20pm—3:30PMm
Chair:

2:20rm  Day-to-Day Implementation of
Inquiry-Based Learning in
Mathematics Classrooms: Faculty
Concerns

Anne Cawley, Vilma Mesa, and Inah

Ko, University of Michigan

3:00pm  Guided Reinvention of Rings

John Paul Cook, University of Science
and Arts of Oklahoma, Brian Katz,
Augustana College, and Milos Savic,

University of Oklahoma

Break for Refreshments

3:30pv—4:00Pm Grand Ballroom 1

Parallel Sessions

Reflections on IBL

4:00pm—5:35prm
Chair:

Tower Court A
Ron Taylor, Berry College

4:00pm  Personal Observations and
Reflections on the Teaching Methods
of R. L. Moore

Stephen Jones, Esq., Attorney



4:35pm How Much ‘Moore’ Do My Students
Want?
Brad Bailey, University of North

Georgia

5:10pm  Taking IBL to New Communities
Wayne Tarrant, Rose-Hulman

Institute of Technology
IBL Calculus
Tower Court B

Larissa Schroeder,
University of Hartford

4:00pv—5:35prm
Chair:

4:00pm  IBL Drops In: Activities for a One—
Semester Applied Calculus Course

Karl-Dieter Crisman, Gordon College

4:35pm  Projects for Calculus Classes

Yun Lu, Kutztown University

5:10pm  IBL in Calculus, Number Theory, and
Abstract Algebra

Amanda Matson, Clarke University

IBL and Technology

Tower Court C
Dana Ernst, Northern
Arizona University

4:00pv—5:35prm
Chair:

4:00em  Utilizing Web 2.0 Technology Tools
for Inquiry-Based Learning
Cindy York, Northern lllinois

University

4:35pm  Replicating IBL Strategies in an Online
Mathematics Course for Teachers
Annika Denkert, University of

Nebraska Lincoln

5:10em  Transforming Calculus with
Technology and IBL
James “JC” Price, University of

Arkansas - Fort Smith
IBL Assessment
Tower Court D

Jane Cushman, Buffalo
State University

4:00pm—5:35pm
Chair:

4:00pm

4:35pm

5:10pm

Friday, June 20

Assessment Methods in IBL Courses
Timothy Whittemore, University of
Michigan

Informal Student Presentations in IBL
Courses: To Assess or Not Assess?
Nina White, University of Michigan

Using Points to Customize Student
Participation
Kathi Crow, Salem State University

IBL Math Ed

4:00pv—5:35rm

4:00pm

4:35pm

5:10pm

Chair: Judith Covington,
Louisiana State

University, Shreveport

Modifying Children’s Mathematical
Tasks for Use in IBL Content Courses
for Prospective Elementary Teachers
Dana Olanoff, Widener University,
Amy Hillen, Kennesaw State
University, Eva Thanheiser, Portland
State University, Rachael Welder,
Hunter College CUNY, Ziv Feldman,
Boston University, and Jennifer
Tobias, lllinois State University

Utilizing a Research-Based Rubric to
Assess Students’ Creativity in Proof
and Proving

Milos Savic, University of Oklahoma,
Gulden Karakok, University of
Northern Colorado, Gail Tang,
University of La Verne, Molly
Stubblefield, University of Oklahoma,
and Houssein El Turkey, University of
Oklahoma

Inquiry-Based Learning in Discrete
Mathematics

Ali Shaqlaih, University of North
Texas at Dallas

Grand Ballroom 2



Saturday, June 21

Saturday, June 21
Breakfast

7:15am-8:15am

Grand Ballroom 1

Parallel Sessions

IBL Research

8:15AaM—9:25Am
Chair:

Tower Court A
Amanda Matson, Clarke
University

8:15am  Working Hard is Better Than “Being
Smart”: Research and Incorporation
of a Growth Model of Intelligence
William “Bill” McKenna, University of

Texas at Austin

8:55am  Learning Progressions and Teaching
Experiments: IBL in Science
Classrooms (Grades 6-12)

Nissa Yestness, Colorado State
University, and Kitty Roach,

University of Northern Colorado
IBL Assessment

8:15AaM—9:25Am
Chair:

Tower Court B
Victor Piercey, Ferris
State University

8:15am  Grading in an IBL Course
Jacqueline Jensen-Vallin, Lamar
University

8:55am  Reading Skills for IBL Mathematics

Dan Goldner, Boston Public Schools
General IBL

8:15AaM—9:25Am
Chair:

Tower Court C
Randy Cone, Virginia
Military Institute

8:15am  Broadening School-Based
Conceptions of Inquiry to Cultivate
Critical Consciousness and Develop
Mathematical Knowledge

Steven Greenstein, Montclair State

University

8:55am  Engaging High School Students in
Discovery
Violeta Vasilevska, Utah Valley

University
IBL and the Flipped Classroom

8:15AamM—9:25AM
Chair:

Tower Court D
Larissa Schroeder,
University of Hartford

8:15am  Using the Flipped Classroom for
Inquiry Based Learning

Betty Love, University of Nebraska
Omaha, and Cindy Corritore,

Creighton University

8:55am  Deep Learning Methods, a Modified
R. L. Moore Learning Methodology
Paul Stephen Prueitt and Jim

Leverett, Second School Inc.
IBL Assessment

8:15AaM—9:25Am
Chair:

Grand Ballroom 2
Judith Covington,
Louisiana State
University, Shreveport

8:15am  Student Adventures in Calculus, IBL
Style

Katie Wanek, Oscar Castillo, Josiah
Krutz, Kayla Timm, Dylan King,
Marissa Gigantelli, and Angie Hodge,

University of Nebraska Omaha

8:55am  An IBL Proofs Course: Student
Perspectives, One Year Later
Matthew Cole, Jennifer Robillard,
Nicole Trommelen, and Julianna

Stockton, Sacred Heart University

Break for Refreshments

9:25amM—9:45am Grand Ballroom 1



Parallel Sessions

Teaching Inquiry

9:45am—10:55am
Chair:

Tower Court A
Dana Ernst, Northern
Arizona University

9:45am  Inquiring Minds Want to Know (1)
Elizabeth Thoren, University of
California, Santa Barbara

10:25am  Inquiring Minds Want to Know (ll)
Brian Katz, Augustana College

IBL Calculus

9:45Am—10:55am
Chair:

Tower Court B
Ellie Kennedy, Northern
Arizona University

9:45am  Moore, Calculus and a Search for
Research Mathematicians
John W. Neuberger, University of
North Texas

10:25am A Try and Re-Try of Class Flipping

Calculus
Melissa Tolley, Wingate University

General IBL

9:45Am—10:55am
Chair:

Tower Court C
Ron Taylor, Berry College

9:45am  Greater Upstate New York Inquiry-
Based Learning Consortium Activities
Jane Cushman, Buffalo State
University

10:25am Breaking the Silence

David Cusick, Marshall University
General IBL

9:45Am—10:55am
Chair:

Tower Court D
Randy Cone, Virginia
Military Institute

9:45am  An Analysis of Inaccuracies in Grades
5-12 Assessment Questions
Lee Mahavier-Peterman, Goose

Creek Memorial High School

Saturday, June 21

10:25am  IBL Workshops
G. Edgar Parker, James Madison

University
General IBL
Grand Ballroom 2

Tom Judson, Stephen F.
Austin State University

9:45Am—10:55Am
Chair:

9:45am  What Kinds of Comments Do Students
Make About Other Students’ Proof
Attempts?

Annie and John Selden, New Mexico

State

10:25am  IBL Teaching Methods in an Advanced
Class on Vietoris Homology
Jeffrey Ford and Frank Sturm,

Auburn University

Break for Refreshments

10:55am—-11:15am Grand Ballroom 1

Plenary Presentation

11:20am—12:20pPMm Grand Ballroom 2

IBL Episodes in K-12 Teacher
Education and Professional

Development
Dale Oliver, Humboldt State
University
5-Minute Reports IlI
12:30pm-1:00pPm Grand Ballroom 2
Chair: Ron Taylor, Berry College

Concluding Remarks

1:00pm-1:15pm  Angie Hodge, University of
Nebraska Omaha, and Theron “TJ”
Hitchman, University of Northern
lowa
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Grand Ballroom 2

Tower Court A

Tower Court B

Abstracts, Thursday, June 19

Thursday, June 19, 2014

1:15 Julian Fleron and Philip Hotchkiss, Westfield State University. Inquiry-Based Learning to
Engage and Empower the Disfranchised

The popular refrain “I’'m so bad at math | can’t even balance my checkbook” is symbolic of society

whose mathematical perceptions, beliefs, and abilities are dysfunctional. In our view, a majority of our

society has been disfranchised and disempowered. The educational, emotional and economic impacts
are profound and disturbing.

Inquiry-based learning (IBL) offers powerful learning opportunities for all students — especially, we
believe, for those that have been disengaged and disempowered by the typical approach. At the
university level, one of the more representative cohorts of the disfranchised is our general education
students. In this workshop, you will actively explore ways in which IBL can have a transformative impact
on this audience.

Through classroom videos you get to come inside our classrooms — see students working together,
critiquing, inventing, debating, justifying and sharing mathematics — and deconstruct what has nurtured
these active pursuits. You will interact with students’ mathematical work, their discoveries and their
mathematical creations. And you will share in our students’ experiences through their journals, songs,
poems, artwork and interviews — building new norms for what is possible.

We hope that this experience helps focus attention on the disfranchised and stimulates action on the
use of IBL in engaging and empowering them.

Parallel Sessions

12
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Tower Court A

Tower Court C Tower Court B

Tower Court D

Abstracts, Thursday, June 19

criteria. We will also share samples of our students’ revisions of their original arguments based on their
community-developed criteria.

2:55 Dorin Dumitrascu, Adrian College, Students’ Use of Geometry Axioms to Construct Proofs

| present findings from a study on how the undergraduates in a College Geometry course use the axioms
of geometry to improve on their mastery of reading and constructing proofs. The course was conducted
using the small-group guided discovery method, at a liberal arts college in the Midwest. | will focus on
two pedagogical aspects. First | will discuss activities and the special selection of geometry topics that |
prepared for guided discovery. | will comment on the effectiveness of this setting in the assimilation of
the course content. Then | will assess the proof techniques and the quality of arguments which
appeared in the written solutions from the final evaluation of the course. Guided discovery method was
a completely new teaching and learning experience for all the students of this study. Their perception of
the method will also be discussed.

The participants will experiment with select activities that proved successful in my guided discovery
approach to the geometry course.

2:55 Ellie Kennedy, Northern Arizona University, A First-Timers Perspective: Trials, Tribulations,
and Lessons Learned

As a first-timer teaching an IBL course, | taught Discrete Mathematics using a modified-Moore method. |
started with existing notes that needed modification to fit the content of the course and | would like to
share the lessons that were learned in administering the modified notes in my class. | also gathered
other activities and teaching techniques from websites and IBL experts. Some ideas worked great,
others worked with some modification and some things that | tried did not work at all. | would like to
share the trials, tribulations and the lessons that were learned along the way.

2:55 Alison Marr, Southwestern University, Creating and Editing Course Notes For a Graph
Labeling Course

In the Spring of 2013, with the help of an AIBL small grant, course notes for a special topics course titled
"Introduction to Graph Labeling" were developed. In this talk we'll work through some of the successful
activities from that course and try to find ways to incorporate similar activities into the later part of the
course when questions become more difficult. In particular, we might attempt to answer: when focused
on solving current research questions in the field, how can we provide enough guidance and "low
hanging fruit" so that the students don’t stop making progress. Knowledge of graph theory is helpful,
but not needed as we try to find ways to make these notes better.

2:55 Perry Lee and Padraig McLoughlin, Kutztown University of Pennsylvania, Aspects of the
Flipped/ Inquiry-Based Learning Approach in a “Large” College Algebra Classroom:
An Ongoing Report
Inquiry-Based Learning (IBL) in a mathematics classroom has been shown to be very effective for
engaging students in the understanding of course material. That is, students interact with peers and the
instructor by asking questions and conjecturing (by doing mathematics) in the classroom. Recently, the
‘flipped’ or inverted approach to teaching courses has received considerable attention, and in these
flipped courses, students come to class prepared before the class meeting. The common denominator in
the flipped and IBL methodologies seems to be an emphasis on student engagement in the classroom.

One author implemented a method which uses both the flipped and the IBL methods (or the F/IBL
method) into his ‘large’ College Algebra classroom during the past Fall 2013 and Spring 2014 semesters
for managing and engaging students inside the classroom setting.

During this past 2014 Spring semester, student-learned outcomes were assessed to determine the
effectiveness of this F/IBL approach in his large College Algebra classroom compared to two other large

14



Grand Ballroom 2

Tower Court C Tower Court B Tower Court A

Tower Court D

Abstracts, Thursday, June 19

College Algebra classrooms that were both taught using the traditional lecture-style methods. This talk
will address the differences in the F/IBL approach used in the Fall 2013 semester versus the Spring 2014
semester; will also present preliminary data of student learned outcomes from the F/IBL and two other

College Algebra large classes during the 2014 Spring semester; and what the next phase of this research
shall be.

2:55 Nathaniel Miller, Lee Roberson, Sarah Rozner Haley, and, Becky-Anne Dibbs, University of

Northern Colorado, Panel Discussion on a Mentoring Program for Using IBL Methods in
Teaching College Geometry

From Fall 2011 until Spring 2014, the Educational Advancement Foundation funded a mentoring
program at the University of Northern Colorado in which three mathematics education graduate
students were mentored in teaching a College Geometry class using IBL methods. This will be a panel
discussion of these three students, Lee Roberson, Sarah Rozner Haley, and Becky-Anne Dibbs, along with

their mentor, Nathaniel Miller, discussing this mentoring program and how it has changed their
teaching.

15



Grand Ballroom 2

Tower Court A

Tower Court B

Abstracts, Thursday, June 19

4:15 Melvyn Jeter, lllinois Wesleyan University, An Important Aspect of the Moore Method

An important aspect of the Moore Method is to develop within each student the confidence that he or
she can create mathematics and effectively communicate it to colleagues in clear written and verbal
form. Requiring students to work on challenging problems that may take an extended period of time to
solve is a vital part of this process. The most important thing that students often take from their Moore
classes is the ability to work on challenging problems, eventually solving some of them, and possessing

the ability to successfully present the solutions to their peers. We are constantly told this by our
graduates.

| hope to have Karl Pierburg who is the Senior Director for Football Systems for the Atlanta Falcons
attend the meeting to explain how his experience in Topology at lllinois Wesleyan University provided
him with the skills that has led to his success with the NFL.

4:15 Matthias Kawski, Arizona State University, IBL Experiments in the MathCircle at ASU Tempe

Given the special demographics and ASU being the only research university in the Phoenix metro area
(compare Boston or San Francisco), the MathCircle at ASU Tempe uses its locally singular resource,
research faculty, to meet the needs of students who need more math than schools and

community colleges can deliver.

Our focus is, as far as feasible, to start with problem settings that are meaningful to even advanced
middle school students, and which ideally show a line that connects with cutting edge research, even
Abel or Nobel prizes (e.g., network sorting, stable marriage problem).

Some session leaders use the MathCircles for teaching experiments that we are not quite ready to try in
our regular college classes. In contrast to common exercises or competition problems, we prefer
problems that are not quickly finished with a period at the end. Instead the highest premium earn

16



Tower Court D Tower Court C

Tower Court A

Tower Court B

Abstracts, Thursday, June 19

open-ended problems for which each answer makes the student participants ask more questions, and
which ideally open up entire lines of inquiry and research. An important goal is to develop a culture of
inquiry in which it is normal to not get an answer in minutes, but instead convey that this working like a
real mathematician!

We plan that for a portion of the session, participants engage as if they were participants in a typical
MathCircle session, and then have participants reflect on their learning experience, and how this may be
different from traditional learning environments.

4:15 Joyati Debnath, Winona State University, Mixing IBL and Flipped Classroom Concept in a Pre-
Calculus Course.

The idea of mixing IBL methods and flipped classroom approach came to me as | was talking to a high
school teacher in town. | was directed to a collaborative research project that was written by two high
school teachers for grade 9 students in a Humanities class. At the beginning it was not very clear to me
how | could try and still be effective for my students in learning mathematics. | was not sure if | could
actually implement this alignment. After contemplating it with fellow mathematicians | decided to give it
try in a Pre-Calculus course. This presentation will highlight the experiences gained and the lessons
learned by both of us (students and myself).

4:15 Thomas W. Judson, Kimberly Childs, and Deborah Pace, Stephen F. Austin State University,

Inquiry-Based Learning, Cognitive Dissonance, and Taking K—12 Teachers to the Next Level
Inquiry-based learning can be employed as a tool to challenge existing knowledge, beliefs, and practices
of K-12 teachers. Research shows that professional development focused only on new material and
changing a limited number of teaching practices will often result in teachers adopting only those ideas
and skills that fit within their existing framework of teaching knowledge and practice. In order for one
to be open to new ideas and new ways of doing things, it may be necessary to confront existing beliefs
and practices by establishing cognitive dissonance, the feeling of discomfort a person experiences when
presented with conflicting ideas or knowledge. If teachers are provided with sufficient time and support
to work through any dissonance that they have experienced, they may be open to a transformation of
their beliefs and practices. IBL creates an environment for transformative learning provided there is
time and support for teacher to think through any dissonance that they have experienced and thus
develop new beliefs and practices that fit with their new understanding. We will present evidence that
IBL can be an important tool in training K-12 teachers, especially those teachers who are assuming a role
of leadership.

17



Tower Court C

Tower Court D

Grand Ballroom 2

Grand Ballroom 2

Abstracts, Thursday, June 19

6:30 Dinner Speaker: Michael Starbird, University of Texas at Austin, Right Place, Right Time

MOOCs and other technological applications in education force colleges to ask, "What value is added by
having students in classes?" Passive lectures do not supply a compelling answer. IBL does.

Friday, June 20, 2014

12:00 Lunch Speaker: Karen Saxe, Macalester College, Creating a Common Vision for the
Undergraduate Math Program in 2025

The mathematical sciences community is at a pivotal point. Politicians across the country and
mathematicians throughout our community, not just mathematics educators, seem to be more keenly
focused on undergraduate mathematics education issues than in the past. In order to capitalize on the
current climate, the MAA is partnering with other professional societies to consider how we might
modernize our curricula and programs to better prepare students for the demands of the 21* century
workplace. We have a window of opportunity to catalyze widespread adoption of curricula and
pedagogies that are geared toward the development of a broad base of intellectual skills and
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competencies that better prepare students for the workforce, and are simultaneously endorsed by a
broad cross-section of the mathematical community.

We have undertaken an initiative to bring stakeholders in the mathematics education enterprise
together to reconsider our long-standing traditions, both curricular and pedagogical. The primary goal
of this initiative is to develop a shared vision of the need to modernize the undergraduate mathematics
curriculum, especially the first two years, a vision that a core group of professional societies can endorse
and promulgate, and about which the societies have some degree of confidence that a broad cross-

section of the community will embrace. In this talk, we will share more details about the initiative and
where we are in the process

Parallel Sessions: Favorite IBL Activity

19



Tower Court D

Grand Ballroom 2

Tower Court A

Abstracts, Friday, June 20

3:00 Larissa Schroeder, University of Hartford, Is Dxf(g(x)) = f'(g(x))?

This activity is a graphical exploration of the derivatives of composite functions. It is implemented prior
to the formal introduction to and statement of chain rule in an inverted Calculus | course. The functions
in this activity provide students with a concrete and accessible set of counterexamples demonstrating
that the derivative of f(g(x)) is not equal to f'(g(x)). The activity begins with a true or false

classroom voting question: %sin 8x = cos8x. Students then use the app PocketCAS on class iPads to
compare and contrast the derivative graphs for sine and cosine functions of the form y = sin(ax) and
y = cos(ax) for > 0. PocketCAS allows the students to graph the derivative without finding its
equation. Finally, students make and test hypotheses about derivatives of functions such as y =

sin(ax + b) or y = cos(ax? + b).

How the session will be active and engaging for participants: The session will begin with the classroom
voting question. Participants will have an opportunity to complete the investigation using personal
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technology. Time will be provided for a discussion around how this activity might help students with
their understanding of the chain rule and/or possible modifications.

3:00 Alessandra Pantano, University of California, Irvine, Embracing Beauty: Learning Symmetry
Through Art in Grade School and Beyond
This workshop is devoted to a mathematical exploration of the isometrics that preserve a beautiful
periodic pattern, and how they can be combined to form a wallpaper group. (Surprisingly enough, only a
very limited number of groups of symmetries exist.)
Different questions can be posed, depending on the age of the participants. Middle schoolers may be
asked to find a smallest region that generates the entire pattern under translations, and to identify all
the elements of symmetry within this tile (rotocenters, mirror lines, lines of glide reflection). High
schoolers may be challenged to find an even smaller region that generates the entire pattern using all
the symmetries, and to think about the orbifold that results from gluing together the boundaries of the
unit cell that are identified by the symmetries. Mathematics majors can be guided through the task of
identifying which of the 17 possible wallpaper groups arises from a given periodic pattern.
In each case, groups of students carry on the mathematical investigation on art work printed on poster
size paper. The instructor may guide the discussion through a slide presentation, showing the students
how to perform similar tasks on one of the beautiful Escher’s periodic drawings.

3:00 Brian Bowen, West Chester University, Building Our Conceptual Understanding of Formulas
for Volume
For several semesters | have taught geometry class designed for pre-service middle grades mathematics
teachers (PSTs). During this time an issue that has continued to surface is the way in which these PSTs
speak about their past experiences learning mathematics during their middle grades experience. For
many, the use of rote memorization was often the primary way in which content was conveyed from
teacher to student. For example, when the PSTs were asked to describe the way in which they learned
formulas related to volume many described being “handed a piece of paper and told to memorize.”
Research suggests that these experiences may not only have a negative effect on the mathematical
knowledge held by the PSTs, but also on the pedagogical approaches they will choose once they
themselves become classroom teachers.

In response to the disjointed knowledge of volume held by the PSTs | have established series of inquiry

based lessons that use concrete learning experiences to discover connections between the volumes of

the figures. Discovering these connections allowed the PSTs to derive the formulas, building conceptual
knowledge of content that was prior relegated to memorization.

Participants of the session will engage in two activities comparing the relative volume of cylinders to
cones and cylinder to spheres. We will use these comparisons to make sense of the traditional formulas
for the volume of cones and spheres.

3:00 Kenneth Gross, University of Vermont, The Vermont Mathematics Initiative: Inquiry—Based
Learning for Elementary Teachers

Mathematics is a cumulative discipline and the mathematics taught at the middle and secondary levels
and in college is based on the mathematics learned in the elementary grades. The role of the
elementary teacher, therefore, is of paramount importance in laying the foundation for success in later
mathematics courses and instilling in the student a love of mathematics that may later translate into a
scientific or technological career. Unfortunately the vast majority of elementary teachers are ill-
prepared in and fearful of mathematics, and do not find teaching mathematics a pleasant experience.

The Vermont Mathematics Initiative (VMI) is a highly successful statewide program that trains
elementary teachers to be mathematic leaders in their schools. This presentation focuses on the inquiry
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based instructional strategies developed and employed by VMI which are instrumental is transforming
math phobic teachers into strong mathematical thinkers who view themselves as mathematicians, view
mathematics as part of their lives, see the world around them in a mathematical light, and are
enthusiastic about teaching mathematics.

3:00 John Paul Cook, University of Science and Arts of Oklahoma, Brian Katz, Augustana College,
and, Milos Savic, University of Oklahoma, Guided Reinvention of Rings

We are developing classroom materials that support students as they reinvent basic definitions from

ring theory and explore the challenging concepts in this new mathematical setting. These materials elicit

fascinating student thinking, and they are carefully designed to leverage that thinking. In this talk, we

will discuss pivotal moments in the students' reinvention process. This project is part of a larger project

at the intersection of IBL and RUME (research in undergraduate mathematics education).

Parallel Sessions

4:00 — 5:35 Reflections, Calculus, Technology, Assessment, Math Ed
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4:35 Brad Bailey, University of North Georgia, How Much ‘Moore’ Do My Students Want?

In this talk we will describe a style of Modified-Moore Method (MMM) used at our institution in
Precalculus classes as part of a two-year research project to study the impact of such inquiry-based
practices on students' performance, and students' attitudes about mathematics and the learning of
mathematics. Varieties of both quantitative and qualitative methods were used to measure and study
these impacts. One of the instructors involved in the study will briefly describe our teaching method,
including highlighting some ways in which it differs from Dr. Moore's original method and provide some
rationales for these departures. We will briefly detail the daily classroom activities—meaning what the
students and the instructor did on a typical day. After describing the teaching style and the instruments
used to study its effects, we will share preliminary results from both the qualitative and quantitative
components of the study. Though the data analysis is on-going, the results thus-far indicate that the
MMM students tended to have higher achievement on some measures, but also tended to prefer direct
instruction. We will share ideas for new directions of study based on our finding. (This research is
funded by a grant from the Education Advancement Foundation.)

4:35 Yun Lu, Kutztown University, Projects for Calculus Classes

During this talk, | want to share my experience of using projects to enhance students' learning in my
calculus class of the previous semester. | will talk about my motivation, problems encountered, success
received, as well as students' feedback. | would also like to get some suggestions and comments from
the audience about more techniques that | may use for my future teaching.

4:35 Annika Denkert, University of Nebraska Lincoln, Replicating IBL Strategies in an Online
Mathematics Course for Teachers

University of Nebraska--Lincoln’s Department of Mathematics has been offering courses for teachers for
professional development or for pursuing an advanced degree with a focus on mathematics education.
The face-to-face sections of these courses are highly interactive, with participants working in groups on
problems during class time and sharing/discussing different solution strategies as a whole class. This
presentation will discuss how these features of the in-person course have been transferred to an online
setting. The successes and challenges of various approaches to address course features will be shared,
and will include feedback from teachers enrolled in the past sections of the courses.

4:35 Nina White, University of Michigan, Informal Student Presentations in IBL Courses: To Assess
or Not Assess?

In many IBL courses much of class time is spent on students making informal presentations of problems.
The goal of this session is to discuss what role, if any, such presentations should play in the summative
assessment of students. Further, if we choose to assess student presentations, what should be the foci
of such assessments and how do we implement them in real time?

Participants will discuss some of the following questions:

(1) Why would we choose to asses or not assess informal student presentations in an IBL course?

(2) If we choose to assess, what do we focus our assessment on?

(3) How would these assessment goals vary by type of course?

(4) What are the challenges (and solutions!) to actually implementing such an assessment?

The main activity of the session will be to watch videos of student presentations in a variety of IBL
courses, discuss features of student presentations, and to jointly create various "presentation rubrics"
for different courses and to test them on the videos.
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4:35 Milos Savic, University of Oklahoma, Gulden Karakok, University of Northern Colorado, Gail
Tang, University of La Verne, Molly Stubblefield, University of Oklahoma, and Houssein El
Turkey, University of Oklahoma, Utilizing a Research-Based Rubric to Assess Students’
Creativity in Proof and Proving
Assessing students’ learning in IBL courses includes, but is not limited to evaluation of students’
development of content knowledge, of learning skills, and of habits of mind of the discipline. Tracking
students' development of habits of mind may be difficult, and requires careful exploration. In our
project, we focus on creativity as one of the important features of habits of mind for the mathematics
discipline. When teaching, avoiding the acknowledgment of creativity may “cause them to give up the
study of mathematics altogether” (Mann, 2005, p. 239). Furthermore, not exposing students to creative
proofs or solutions to problems could lead them to believe that the study of mathematics is about
procedures and recollections of a correct proof technique. Despite the importance of thinking creatively
in mathematics, there currently is no assessment tool that measures students’ mathematical creativity
or their growth in thinking creatively with regards to proof. Our research group developed a creativity-
in-proof rubric by aligning items from a creative thinking rubric (Rhodes, 2010) along with another rubric
by Leikin (2009). Workshop attendees will use this rubric to assess students’ proof processes captured
by Livescribe pencast. Participants will be able to make suggestions for revisions to the rubric based on
ideas presented.
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Saturday, June 21, 2014

Parallel Sessions

8:15 William “Bill” McKenna, University of Texas at Austin, Working Hard is Better Than “Being
Smart”: Research and Incorporation of a Growth Model of Intelligence

A person’s belief about whether intelligence is a fixed quantity or an attribute that can grow holds major
implications for persistence, learning, and achievement. This session will begin with a short
presentation on the history of the research and recent findings, and then move to a discussion on how
beliefs about intelligence relate to IBL classroom practices.
e Presentation:
o The history of fixed versus growth mindsets of intelligence (cf. Carol Dweck, Stanford;
David Yeager, UT Austin)
o Recent studies in which even brief exposure to the growth mindset idea can have lasting
effects on mathematical ability
e Group Discussion:
o Describe how the growth mindset is directly related to IBL
o Share classroom experiences with this phenomena and discuss ways to incorporate it
into our teaching practices

o (Iftime) See how the institutionalization of the fixed mindset (i.e. math ability is innate ability)
attenuates learning and entry into the field of mathematics.

8:15 Jacqueline Jensen-Vallin, Lamar University, Grading in an IBL Course

When | began using IBL more than a decade ago, | was concerned with how to assign grades to students
in a student-centered course. What percent of the grade should be based on presentations? How can |
grade presentations? How can | grade the course with most of the work being done at the board? In this
talk, | will share successful (and not-so-successful) grading policies, including suggesting a rubric for
grading presentations which has been helpful for me and well-accepted by my students.
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8:15 Steven Greenstein, Montclair State University, Broadening School-Based Conceptions of

Inquiry to Cultivate Critical Consciousness and Develop Mathematical Knowledge
Fundamental to the concept of "Social Justice Mathematics" (SJM) is the idea that mathematics can be
used to better understand complex social, political, and economic in/justice issues, as well as the idea
that mathematics can be better understood through the investigation of these social justice issues.
Thus, there is a point of convergence in the recognition that the development of mathematical literacy —
broadly conceived — and the cultivation of critical consciousness are both processes pursued through
inquiry. In this presentation I'll elaborate on these ideas, talk about the ways in which an orientation to
SIM can inform our work, and engage participants in the analysis of SJM activities to identify
opportunities to leverage and honor their students’” mathematical, community, and critical knowledge.
Such engagement illustrates an image of inquiry that is expanded beyond the walls of classrooms to
include opportunities for students to make sense of — and possibly influence — social, political, and
economic dynamics in their own schools and communities and in the world around them.

8:15 Betty Love, University of Nebraska Omaha, and Cindy Corritore, Creighton University, Using
the Flipped Classroom for Inquiry-Based Learning

The flipped classroom is one approach to implementing inquiry based learning and is becoming
increasingly popular at all levels. In this presentation, we will discuss our experience in implementing the
flipped classroom in university-level linear algebra and programming courses. We will explore several
aspects of the flipped classroom including the following: (1) marketing - our approaches to “selling”
students on the flipped classroom concept, the pros and cons of no marketing at all; how is this
influenced by the experience and confidence level of the instructor? (2) engaging students - our
strategies have included paired problem-solving at the board, problem-solving in groups at tables,
games, electronic polling with peer instruction and just-in-time teaching; and (3) assessment - we
insisted that students prepare before coming to class by administering a short quiz either before class or
during the first five minutes of class; we’ll talk about the types of questions included and how we used
the results.

8:15 Katie Wanek, Oscar Castillo, Josiah Krutz, Kayla Timm, Dylan King, Marissa Gigantelli, and
Angie Hodge, University of Nebraska Omaha, Student Adventures in Calculus, IBL Style
As students we witnessed fist hand one professor’s journey in incorporating IBL into the calculus
sequence. When she started to incorporate IBL strategies into teaching the calculus sequence, every
year she taught a little differently. As she learned more about what worked and what did not work and
gained ideas about better ways to use more student-centered strategies, her teaching style edged closer
to the discovery end of the continuum and away from the lecture end. Each of us has experienced a
different active calculus learning experience and each of us has a unique perspective on inquiry-based
learning. We have seen IBL from a teacher just starting to implement student discovery in her calculus
classes, and we have seen IBL from the same teacher a few years later. We offer a students’ perspective
on inquiry-based learning and how it has impacted our understanding of calculus, our success in future
coursework, our future teaching styles, our ideas on what it means to learn and teach mathematics, and
even our career choices.

We will have a panel of four students who will begin by briefly sharing their experiences. The remainder
of the time will engage the audience with a question/answer session for the panel of students.

8:55 Nissa Yestness, Colorado State University, and Kitty Roach, University of Northern Colorado,
Learning Progressions and Teaching Experiments: IBL in Science Classrooms (Grades 6-12)

In a recent large-scale project, teaching experiments based on learning progressions (a collection of

activities that are inquiry-based science experiments) were developed focusing on the carbon cycle,

water cycle, and biodiversity, each with a quantitative reasoning component. They have been
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8:55 Matthew Cole, Jennifer Robillard, Nicole Trommelen, and Julianna Stockton, Sacred Heart
University, An IBL Proofs Course: Student Perspectives, One Year Later

A panel of students from an Introduction to Proof course taught using Inquiry Based Learning in Spring
2013 will share their perspectives on the effects the experience has had on subsequent courses in math
and other disciplines. Students will briefly review the general design of the proofs course including
depiction of a typical class session, and will discuss what they each perceive to be the primary benefits
and challenges of being a student in an IBL course. The students will elaborate on how the proofs class
has affected their thinking and performance in other courses throughout the year following the course.

9:45 Elizabeth Thoren, University of California, Santa Barbara, Inquiring Minds Want to Know (l)

As educators, we are trying to change our students by equipping them to generate and explore novel
guestions after they leave our courses. And yet, we rarely think actively about the nature of the
guestions we expect students to generate and explore or how we will teach them to participate in this
inquiry. We believe that the first step in helping our students develop this complex skill is to articulate a
rich description of the skill in experts so that we may purposefully design our courses around reaching
this goal. In part I, we will reflect on our own question-generating skills and begin classifying the
guestions experts ask when exploring new mathematical phenomena.

Participants will engage with a fertile mathematical phenomenon by generating a large number of
guestions they would explore about this phenomenon, share some of those questions, and work as a
group on categorizing these questions into types of inquiry moves we make

9:45 John W. Neuberger, University of North Texas, Moore, Calculus and a Search for Research
Mathematicians

Moore had three highly related goals for his many calculus classes:

(1) To teach a good liberal arts course.
(2) To prepare his students well for courses using calculus.
(3) To search for research mathematicians.

| will try to describe how he routinely managed to achieve these goals.

9:45 Jane Cushman, Buffalo State University, Greater Upstate New York Inquiry-Based Learning
Consortium Activities

IBL Outreach at its best! A small group of like-minded mathematicians in Upstate New York started

meeting for dinner and discussing IBL and its use in their classrooms. More nearby mathematicians were

gaining interest, so what did they do? Apply for a grant to encourage more IBL use in local mathematics

classrooms! Come find out about the process of applying for a large grant from the Education

Advancement Foundation.

9:45 Lee Mahavier-Peterman, Goose Creek Memorial High School, An Analysis of Inaccuracies in
Grades 5-12 Assessment Questions

Professors R.L. Moore and H. S. Wall placed high importance on accuracy in the written and spoken
word. There is no doubt that language plays a critical role in mathematics teaching. We will argue that
educators should model the highest standards of correctness in inquiries presented to students; and we
will demonstrate with real examples, that, sadly, this is not always done. Would you be shocked to learn
that our children’s high-stakes tests contain multiple-choice questions with no accurate answer choice
provided? What are the consequences of giving students ambiguous or meaningless test questions? We
will discuss these issues, and we will invite the participants to consider and evaluate actual samples at
the secondary school level.
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9:45 Annie Selden and John Selden, New Mexico State, What Kinds of Comments Do Students
Make About Other Students' Proof Attempts?

We report the results of a study of the proof validation abilities and behaviors of sixteen undergraduates
after taking an inquiry-based transition-to-proof course. Students were interviewed individually towards
the end of the course using the same protocol that we had used earlier at the beginning of a similar
course (Selden and Selden, 2003). Results include a description of the students' observed validation
behaviors, a description of their proffered evaluative comments, and the, perhaps counterintuitive,
suggestion that taking an inquiry-based transition-to-proof course does not seem to enhance students'
validation abilities. We also discuss distinctions between proof validation, proof comprehension, proof
construction and proof evaluation and the need for research on their interrelation.
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11:15 Dale Oliver, Humboldt State University, IBL Episodes in K-12 Teacher Education and
Professional Development

How does completion of an IBL mathematics course influence future teaching in K-12 classrooms? I'm
not sure we know. My own experience indicates that new teachers who were former students of IBL
math courses are quick to adapt to the teaching norms of the schools in which they work. For most,
school culture is still dominated by teacher-centered methodologies that value training students to be
procedurally fluent and maintaining quiet and orderly classrooms. Even when former students describe
their IBL course learning experience as “transformative,” school culture often defines their practice with
their own students. The professional learning community (PLC) movement in K-12 schools, gaining
momentum over the past two decades and currently fueled by the transition to the Common Core State
Standards, is helping to transform school culture to focus more on student learning and student-
centered teaching. At their best, PLC’s are models of inquiry-based learning, where teachers, faculty
from higher education, and others engage in collaborative inquiry to improve student learning. In this
session we will explore what mathematics faculty and math teacher educators might contribute to and
learn from involvement in such collaborations. The session would be built around two or three brief
"episodes" of collaborative inquiry - at least one of which might help prospective teachers sitting in our
MM or MMM courses think about the transition to teaching, and at least one of which is for engaging
current teachers (in the context of professional development, or professional learning communities). In
other words, the audience will be forced into "collaborative inquiry".
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Paul J. Sally, Jr (1933-2013).

Known for his contributions to the field of harmonic
analysis and his passionate commitment to teaching,
Prof. Paul J. Sally, Jr. built a legacy of love for
mathematics at the University of Chicago for nearly
50 years. Professor Sally died on Dec. 30, 2013. He
was 80 years old.

Sally taught at the University since 1965 and served
as chairman of the mathematics department from
1977 to 1980. He was resident at the Institute for
‘ Advanced Study in Princeton, N.J., in 1967-68, 1971-

72,1981 and 1984. His many professional affiliations
included service as chairman of the board of trustees of the American Mathematical Society.

“Paul had a fierce belief in mathematics and in people,” wrote Professor Shmuel Weinberger, chair of
mathematics, in a note to faculty. “I will miss him deeply.” Sally’s impact in the classroom was
legendary. He produced 19 PhD students and was director of Undergraduate Studies in the Mathematics
Department for decades. He pioneered outreach programs in mathematics for elementary and
secondary teachers and students. From 1983 to 1987, Sally served as the first director of the University
of Chicago School Mathematics Project, home of the nation's most widely used university-developed
mathematics curriculum. In 1992, he founded Seminars for Elementary Specialists and Mathematics
Educators (SESAME), a first-of-its-kind program for elementary school teachers from Chicago Public
Schools. (From news.uchicago.edu.)
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