




















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 (LL11)

* 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 (LL11)

* 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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Example A Solution

Example B Example B Solution
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Ripple Eftect

Goal:

Fill each region 1n the grid with positive integers 1
through n (where n 1s the number of squares 1n a
gIven region)

Rules:

@ LEach number | 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




Sdolving Ripple Ettect Puzzles

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

e Make notes of some of your solving strategies.

* What situations did you find helptul for solving?

* What problems arose when solving any of the
puzzles?

e Fach puzzle has a unique strategy. Was this fact
usetul 1in solving any ot the puzzles?
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Puzzle Designs and Themes

iEEiI|I

Puzzle 8

Puzzle 9

Some puzzles have special designs or themes. Did
you notice one special property of every puzzle?
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—— == I welcome to nikoli.com >>> Members home

-
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Everybody's page
Slitherlink Nurikabe Heyawake Akari Hitori Masyu Shikaku Hashiwokakero Numberlink Yajilin Kakuro Sudoku Ripple Effect

About 125 new puzzles a month! Sample problems Take a break puzzles

Members of nikoli.com can enjoy new puzzles everyday at your own Slitherlink Jigsaw Puzzie
exclusive page. Getting the loop & Unigue animated
L right is absorbing jigsaw puzzles easy to
>>>How to join nikolicom | and addictive. -H"x‘ play with.
. Watch out not to

| 4 | Paint the map with 4
| &7 | colors so that the
=T W | same colors, do not
touch on a side.

Links in this site

o About nikoli.com

Nurikabe

Nurikabe stands
for "painting walls."
The black cells
form walls to

separate white areas.
Watching the walls stretch
and link the black cells gives

I Result of the 114th nikoli.com Puzzle Championship Jul 17, 2011

now displayed and will remain on the Champion page of nikoli.com Hall of
Fame.

The next puzzle championship will be held from Sun. Jul 31, 2011 13:00

(UTC) and the time trial problem will be a Nurikabe puzzle contributed by a very real sense of e How to join

Asaokitan. achievement. * What's new

I Maintenance finished Jul 15, 2011 Heyawake * FAQ |
Heyawake is * Company info

About 25 minutes after 05:00 Jul 15, 2011(UTC).

Due to scheduled maintenance, you could not access to the nikoli.com. Sorry
for the inconvenience.

another Nikoli
original puzzle.

e "Heya" means

"room,"” "wake" means

e Banners and Links
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Deductive and Spatial Reasoning Study

* Five different puzzle
types are used:

Hashiwokakero
Shikaku
Masyu

KenKen
Battleships

Saturday, July 30, 2011



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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