














Deductive Reasoning
One type of reasoning: deductive reasoning

Highly-valued in development of proof and proving in 
school mathematics

U.S. NAEP results: “Most 11th grade students 
demonstrated little understanding of the nature and 
methods of mathematical argumentation and 
proof” (Silver and Carpenter, 1989, p. 11). 

How do students develop and improve deductive 
reasoning skills?
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Deductive and Spatial Reasoning 
Study

Pilot testing: 2008-2011

Test classrooms (target: 8th and 9th grade) spend one 
day a week for 10 weeks on supplemental LILP 
curriculum.

Students give reasons for their discoveries, describing 
how they know various steps to be true and how to find 
starting points for puzzles.

Students take pre- and post-test, Logical Thinking 
Inventory (LTI) to measure growth.
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Logical Thinking Inventory (LTI)

Twenty multiple choice deductive reasoning questions.

Example:
The Martin family has four children—all of different 
ages. Phillip is older than Lynette. Carl is younger than 
Phillip. Diana is older than Phillip and Lynette. Carl is 
not the youngest. Who is the oldest?
& A.  Carl
& B.  Phillip
& C.  Diana&
& D.  Lynette
& E.  I don’t know - No response
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Logical Thinking Inventory (LTI)

Preliminary results: Most classrooms engaged in the 
supplemental puzzle curriculum showed significant 
improvement over control classrooms.

Students showed a greater willingness to make notes, 
draw pictures, and try problems, rather than to give up.
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Ripple 
Effect

Example A

Example B

Example A Solution

Example B Solution
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Ripple Effect
Goal:
Fill each region in the grid with positive integers 1 
through n (where n is the number of  squares in a 
given region)

Rules:
๏ Each number 1 though n appears exactly once 

in each region made up of  n squares.
๏ If  two identical numbers appear in the same row 

or column, at least that many cells with other 
numbers must separate them.
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Where can you start?

Example C
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Solving Ripple Effect Puzzles

With a partner, work on a few of  the 6x6 and 8x8 
Ripple Effect puzzles (numbers 1-8). 

• Make notes of  some of  your solving strategies.
• What situations did you find helpful for solving?
• What problems arose when solving any of  the 

puzzles?
• Each puzzle has a unique strategy. Was this fact 

useful in solving any of  the puzzles?
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Puzzle Designs and Themes

Puzzle 8 Puzzle 9

Some puzzles have special designs or themes. Did 
you notice one special property of  every puzzle?
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Five different puzzle 
types are used:

Deductive and Spatial Reasoning Study

Hashiwokakero
Shikaku
Masyu

KenKen
Battleships
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Proof-Readiness

What aspects of proof and proving would you find 
helpful for your students to have before they take a 
class that has deductive reasoning as a focus?
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If you are interested in participating in this year’s puzzle 
study, or have any questions, contact me at:

wankojj@muohio.edu  
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