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An Early Transition

I The transition to higher mathematics can occur in the first
year.

I Not necessarily creative theorem proving, but rather:

I Elementary logic.

I Reading and recreating proofs.

I Regular use of the symbols and language of foundational
mathematics.

David C. Marshall A Two-Step Transition to Higher Mathematics



Outline
Introduction

Step One
Step Two

Conclusion

An Early Transition

I The transition to higher mathematics can occur in the first
year.

I Not necessarily creative theorem proving, but rather:

I Elementary logic.

I Reading and recreating proofs.

I Regular use of the symbols and language of foundational
mathematics.

David C. Marshall A Two-Step Transition to Higher Mathematics



Outline
Introduction

Step One
Step Two

Conclusion

An Early Transition

I The transition to higher mathematics can occur in the first
year.

I Not necessarily creative theorem proving, but rather:

I Elementary logic.

I Reading and recreating proofs.

I Regular use of the symbols and language of foundational
mathematics.

David C. Marshall A Two-Step Transition to Higher Mathematics



Outline
Introduction

Step One
Step Two

Conclusion

An Early Transition

I The transition to higher mathematics can occur in the first
year.

I Not necessarily creative theorem proving, but rather:

I Elementary logic.

I Reading and recreating proofs.

I Regular use of the symbols and language of foundational
mathematics.

David C. Marshall A Two-Step Transition to Higher Mathematics



Outline
Introduction

Step One
Step Two

Conclusion

The Monmouth Model

At Monmouth University we structure our mathematics program so
as to separate the transition to higher mathematics into two steps:

I Step 1: The language and logic of mathematics

I Step 2: Creative theorem proving and analysis
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Intoduction to Mathematical Reasoning–MA 120

I The first step introduces freshman to the language and rigor
of college level mathematics using a somewhat traditional
lecture style.

I All freshman mathematics majors are enrolled in the 4 credit
MA 120, Introduction to Mathematical Reasoning.

I Approximately 2/3 in the Fall, 1/3 in the Spring.

I Course materials consist of a set of notes developed by MU
faculty, as well as a secondary reference text.
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Course Topics

Course topics include:

I Symbolic logic

I Elementary number theory

I Set theory

I Functions
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Number Theory–MA 314

I In the Fall of their junior year students take the second step.

I MA 314 is an elementary number theory course which, at
least for the past 5 years, has been taught using inquiry based
methods.

I MA 314 is designed to introduce students to a mathematical
perspective that features active participation in developing
ideas that are new to the students and in developing proofs of
mathematical assertions.
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Number Theory Through Inquiry

Number Theory Through Inquiry by Marshall, Odell, and Starbird,
MAA TEXTBOOKS, 2007.
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2008 PREP

2008 MAA PREP Workshop, Inquiry Based Learning with a
Focus on Number Theory: A Transitions to Proof Course
The workshop will introduce participants to the IBL style of
instruction and will specifically show them how to teach a
transitions-to-proof number theory course in that style.
Participants will be connected to a mentoring support system to
help them as they implement these ideas in their own institutions.
Participants should be fully prepared to teach their own IBL-style
courses after the workshop, particularly number theory.
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Effectiveness

I A sense-making approach to proof: Strategies of students in
traditional and problem-based number theory courses

I Jennifer Christian Smith

I Journal of Mathematical Behavior, 25, 2006, 73-90
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Effectiveness

In what ways do the conceptions of and aproaches to
constructing and validating proofs of students in a MMM
course differ from those of students in a lecture-based
course?
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Effectiveness

The students enrolled in the problem-based course:

I held conceptions of proof that were markedly different from
those of the students in the lecture-based course;

I approached the construction of proofs in ways that
demonstrated efforts to make sense of the mathematical ideas;

I employed this sense making approach when validating
mathematical proofs.
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In Summary

I Encourage an early transition to higher mathematics with
logic and language.

I Consider number theory as a vehicle for a transition-to-proofs
course.

I Consider an inquiry based transition-to-proofs course.
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