CHAPTER LINKS



Chapter 2: What Do Ma‘u;tlematicians Do?
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Bringing Math into the Present Day

e Vi Hart videos

e Numberphile

e Neil deGrasse Tyson

e The Mathematics of Juggling from Quanta Magazine (later reprinted in Scientific
American). Click through to the link for video.

e TED Talk: Math Dance

e TED Talk: The Beautiful Math of Coral

e Beauty of Mathematics is a quick look at mathematics in the world around us.

e This video is absolutely delightful, and funny. Mathematicians can be funny.

e Math Munch: interview with Nalini Joshi

Finding Math in Our World

e Found math with Maya and Daphne

e The annual Math Photo challenge is delightful, and could inspire some math
hunts, math walks, and math photo challenges of your own. The 2015 website,
2016 website, and 2018 website are great places to get started.

Babies and Math (in case you’re interested!)

e New York Times article summarizing breakthrough research: Study Finds Babies
at 5 Months Grasp Simple Mathematics
e More recent Science article about babies’ approximate number sense



https://vimeo.com/vihart
https://www.numberphile.com/
https://twitter.com/neiltyson
https://web.archive.org/web/20190315152240/https://www.quantamagazine.org/20130509-model-behavior-the-mathematics-of-juggling/
https://www.youtube.com/watch?v=Ws2y-cGoWqQ
https://www.ted.com/talks/margaret_wertheim_the_beautiful_math_of_coral
https://vimeo.com/77330591
https://mathmunch.org/
https://mathmunch.org/qa/qa-with-nalini-joshi/
https://twitter.com/monsoon0
https://www.youtube.com/watch?v=3FbLQrzewAk
https://summermathphotochallenge.weebly.com/
https://mathphoto16.wordpress.com/
https://mathphoto18.wordpress.com/
https://web.archive.org/web/20190315152240/http://www.nytimes.com/1992/08/27/us/study-finds-babies-at-5-months-grasp-simple-mathematics.html
https://web.archive.org/web/20190315152240/http://www.nytimes.com/1992/08/27/us/study-finds-babies-at-5-months-grasp-simple-mathematics.html
https://www.sciencemag.org/news/2013/10/babies-are-born-some-math-skills

Chapter 7: Mathematicians Ask Questions

101questions

e 101questions
e Fawn Nguyen's blog Four Square and Other Questions

Notice and Wonder™
e Annie Fetter's ignite talk about Notice and Wonder is a great starting point
Problem Posing

e Christopher Danielson‘s What did you learn?

e Making Sense a blogpost of mine about students’ thinking about word problems

e Springboarding a blogpost of mine about students posing problems after
counting

When Students’ Questions Drive Teaching and Learning: “Are Shapes Math?”

e Van Hieles’ Theory of Geometric Thought

e An article from Teaching Children Mathematics about teaching geometry with
Van Hieles’ model.

e Which One Doesn’t Belong? is an outstanding website from Christopher
Danielson that will help you teach geometry in a meaningful, question-driven
way. Highly recommended.

A beautiful blogpost from @TAnnalet about 3rd-grade students’ questions about infinity:
“Like Someone Walking Through Time Without Noticing He Is.”



https://web.archive.org/web/20241123182318/https://www.101qs.com/
https://fawnnguyen.substack.com/p/four-square-and-other-questions?utm_source=publication-search
https://www.youtube.com/watch?v=a-Fth6sOaRA
https://christopherdanielson.wordpress.com/2013/08/23/what-did-you-learn/
https://web.archive.org/web/20200128061702/https://tjzager.wordpress.com/2014/10/18/making-sense/
https://web.archive.org/web/20200128061702/http://tjzager.com/2016/11/16/springboarding/
https://nrich.maths.org/articles/development-spatial-and-geometric-thinking-importance-instruction
https://mavenofmath.wordpress.com/wp-content/uploads/2017/01/van-hiele-levels.pdf
https://talkingmathwithkids.com/news/building-a-better-shapes-book-2/
https://x.com/TAnnalet
https://telannannalet.wordpress.com/2017/02/12/like-someone-walking-through-time-without-even-noticing-he-is/

Chapter 8: Mathematicians Connect Ideas

Margaret Wertheim‘s TED talk: The Beautiful Math of Coral. The Institute for Figuring‘s
Crochet Coral Reef page.

Connecting Math and the World

o Get the Math PBS thirteen, featuring well structured, CCSS-aligned math
challenges issued from professionals in fashion, sports, music, video game
design, etc.

e \We Use Math from BYU and Maths Careers from the Institute of Mathematics
and its Applications profile math in different careers.

e Rethinking Schools, Radical Math, CitizenMath, and Mathalicious ($) are
outstanding resources for integrating social justice issues with mathematics.

Connecting Math to Math
Multiple Representations:

e Principles to Actions, from NCTM, has a strong section on representations.

Relational Thinking:

e Richard Skemp’s powerhouse article from 1976, Instrumental Understanding and
Relational Understanding

e A webinar | gave at the Global Math Department, in which | discussed some of
these ideas.

Connecting Math to Self
e CGI
° reet Math an hool Math

New Connections

e Liping Ma


https://ed.ted.com/lessons/margaret-wertheim-the-beautiful-math-of-coral
https://theiff.org/current/
https://crochetcoralreef.org/
https://www.thirteen.org/get-the-math/
http://weusemath.org/?page_id=800
https://www.mathscareers.org.uk/
https://rethinkingschools.org/
https://www.radicalmath.org/
https://www.citizenmath.com/
https://achievethecore.org/author/85/mathali
https://www.nctm.org/PtA/
https://www.nctm.org/
https://tjzager.com/wp-content/uploads/2016/11/skemp.pdf
https://tjzager.com/wp-content/uploads/2016/11/skemp.pdf
https://www.bigmarker.com/GlobalMathDept/How-Do-They-Relate-Teaching-Students-to-Make-Mathematical-Connections?show_live_page=true
https://www.bigmarker.com/communities/GlobalMathDept/conferences
https://www.heinemann.com/cgimath/
https://bpspsychub.onlinelibrary.wiley.com/doi/abs/10.1111/j.2044-835X.1985.tb00951.x?systemMessage=Wiley+Online+Library+will+be+unavailable+on+Saturday+26th+November+2016+from+07%3A00-11%3A00+GMT+%2F+02%3A00-06%3A00+EST+%2F+15%3A00-19%3A00+SGT+for+essential+maintenance.++Apologies+for+the+inconvenience
http://www.lipingma.net/aboutme.html

Cl‘er 10: Mathematicians Reason

About Proof

Ben Orlin‘s hilarious Two-Column Proof that Two-Column Proofs are Terribl
Avery Pickford‘s thoughtful series starts with Proof Doesn’t Begin with Geometry:

Redefining Proof

e Ben Blum-Smith’s strong series starts with Nuggets |l: Proof
e Dan Meyer's If Proof is Aspirin, Then How Do You Create the Headache?
e NRICH has many useful articles about proof.
e Lockhart’'s Lament is essential reading.
Choral Counting

Kristin Gray's blogs about Choral Counting with Decimals: Article 1, Article 2, Article 3
A Choral Counting Planning Tool that Kassia Omohundro Wedekind and | developed

Visual Patterns

e Peter Lilledahl's article: R ting Pattern or Number Pattern: the Distinction is Blurr:

e Fawn's blog 1 and blog 2 about Visual Patterns

e Example Pattern Talks from Fawn

e Lofts of excellent blogs about Visual Patterns

e Beatty article summarizing research on growing patterns and kids’ thinking

e Paying Attention to Algebraic Reasoning from the Ontario Ministry of Education
True/False

e TEDD.ORG True/False

e Video: True/False Equation, 4th grade with Lynn Simpson.
Number Talks

Kathy Richardson and Ruth Parker’s Number Talks Toolkit
Cathy Humphreys and Ruth Parker’s Making Number Talks Matter


https://mathwithbaddrawings.com/2013/10/16/two-column-proofs-that-two-column-proofs-are-terrible/
http://www.withoutgeometry.com/2013/11/proof-doesnt-begin-with-geometry.html
http://www.withoutgeometry.com/2013/11/proof-doesnt-begin-with-geometry.html
https://researchinpractice.wordpress.com/2009/11/13/nuggets-ii-proof/
https://blog.mrmeyer.com/2015/if-proof-is-aspirin-then-how-do-you-create-the-headache/
https://nrich.maths.org/search?text=proof
https://www.maa.org/external_archive/devlin/LockhartsLament.pdf
https://kgmathminds.com/2015/04/20/choral-counting-decimals/
https://mathmindsblog.wordpress.com/2015/04/22/investigating-patterns/
https://mathmindsblog.wordpress.com/2015/04/25/when-my-students-uncover-something-i-never-learned/
http://tjzager.com/wp-content/uploads/2016/12/Count-Around-the-Circle-Choral-Counting-Planning-Template.pdf
https://peterliljedahl.com/wp-content/uploads/JA-FLPM-2004.pdf
https://web.archive.org/web/20200128061421/http://fawnnguyen.com/patterns-poster-algebra-1/
https://fawnnguyen.substack.com/p/grade-6-rocks-visual-patterns?utm_source=publication-search
https://web.archive.org/web/20200128061421/http://www.mathtalks.net/pt-1-4.html
https://www.visualpatterns.org/
https://web.archive.org/web/20200128061421/http://www.edu.gov.on.ca/eng/literacynumeracy/inspire/research/ww_exploringpower.pdf
https://dl.icdst.org/pdfs/files3/64eecb4ea2ef2a67953a74d80bdd4131.pdf
https://web.archive.org/web/20200128061421/http://tedd.org/?tedd_activity=truefalse-equations
https://www.youtube.com/watch?v=hCxjKTJ9xxQ
https://www.primaryblissteaching.com/how-to-teach-number-talks/?srsltid=AfmBOoookJLrr8K6KU2oyYjPKzVBlVwkyVNbwPCLqPdOdM3XuvpdywH8
https://www.ccgedu.net/uploads/8/5/6/8/85683126/making_number_talks_matter.pdf

Games

e Mike Lawler‘s blogs about Nim, Drips, and Train, in response to my questions on Twitter:

o First exploration of Drips
o Does the choice of objects matter?

e Games that Lead to Generalizations and Proof-Like Reasoning (Brainstormed by the
#MTBoS).
A stellar compilation from Daniel Finkel
NRICH is a great website with many games. For example:
o Odds and Evens
o Strike it Out
e Marilyn Burns's article 4 Win-Win Math Games hints at some of the games she’s created
and taught during her career. Four Strikes and You’re Out is particularly fantastic.
Avery Pickford‘s Using Mastermind to Model the Life Cycle of a Problem
Numberphile has many videos featuring practicing mathematicians exploring the math of
games. Get started with How to Always Win at Dots and Boxes with Elwyn Berlekamp.

Crafting Claims

Kristin Gray: Articulating Claims in Math

Chris Luzniak video of students conjecturing: Give Students Ownership

When thinking about “leaving the door open,” read this terrific article from Karen Karp,
Sarah Bush, and Barb Dougherty: 13 Rules That Expire. Build Math Minds Podcast

Episode 45: 13 Rules That Expire

Always, Sometimes, Never

Malcolm Swan and Jim Ridgway on Always, Sometimes, Never
Elementary Always, Sometimes, Never google doc

Andrew Stadel‘s whiteboarding blog about placemat

Always, Sometimes, Never blogs:

o Fawn Nguyen
o Kiristin Gray

m Partl
m Part?
m Fraction
| |

o Chris Hunter
o Lisa Bejerano

We should not teach "keyword" or "clue word" strategies in math.


https://mikesmathpage.wordpress.com/2015/11/05/a-neat-game-shared-by-tracy-johnston-zager/
https://mikesmathpage.wordpress.com/2015/11/09/a-question-from-tracy-johnston-zager-that-caught-my-eye/
https://docs.google.com/document/d/1zfRgtBc4n3Pf2xDhiEIwWwymhBEPi0OiINmhDALf7Pc/edit
http://mathforlove.com/lessons/
https://x.com/MathforLove
https://nrich.maths.org/4308
https://nrich.maths.org/problems/strike-it-out
https://marilynburnsmath.com/library/WinWinMathGames.pdf
http://www.withoutgeometry.com/2013/11/using-mastermind-to-model-life-cycle-of.html
https://www.numberphile.com/
https://www.youtube.com/watch?v=KboGyIilP6k
https://kgmathminds.com/2014/11/20/articulating-claims-in-math/
https://opb.pbslearningmedia.org/resource/mtc13.pd.math.iiaown/ideas-in-action-give-students-ownership/
https://drive.google.com/file/d/1gxTJx6SgYY_vORg75LNG9XEWwI-fYHCo/view?usp=sharing
https://buildmathminds.com/episode-45-13-rules-that-expire/
http://www.flaguide.org/extra/download/tools/math/convincing/convincing1.pdf
https://docs.google.com/document/d/1Uqbt0F4N8e1NKWWv5X5-_NYNfEGCL_EjxX3EdBEEWAk/edit?pli=1
http://mr-stadel.blogspot.com/2014/12/large-whiteboards-get-em.html
https://fawnnguyen.substack.com/p/always-sometimes-never?utm_source=publication-search
https://kgmathminds.com/2014/01/25/always-sometimes-never-quadrilaterals/
https://kgmathminds.com/2014/11/26/always-sometimes-never-year-2/
https://kgmathminds.com/category/math/talking-points/
https://chrishunter.ca/2014/09/06/always-sometimes-never/
https://crazymathteacherlady.wordpress.com/2013/11/20/always-sometimes-never/
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Marcus du Sautoy’s full essay: How Mathematicians Are Storytellers and Numbers Are
the Characters

Cultivating Skepticism: Convince Yourself, Convince a Friend, Convince a Skeptic

e \Veritasium's short film about confirmation bias
e \Wendy Petti’'s Convince Me

What Counts as Proof?

Harel and Sowder’s paper at MathWeb
The Math Forum‘s Ask Dr. Math on inductive vs. deductive reasoning
Plus Magazine has a nice introduction to optical illusions that might help you
push students past “it looks like...” as a justification

e Stylianides’s excellent article Breaking the Equation ‘Empirical Argument = Proof’
at NRICH

e Dan Meyer's discussion of the relationship between doubt and proof

Knocking on Proof’s Door: Justifications with Younger Students

e Even and Odd Numbers: A Journey into the Algebraic Thinking Practice of
Justification A two-part series on justification at the Teaching Children

Mathematics blog (no membership needed). Part 1, Part 2
e Kristin Gray’s students work with claims about area and perimeter

Math as a Verb

e Dan Meyer's Ignore the Adjectives. Watch the Verbs
e Mark Pettyjohn’s blogpost about Math Celebration



https://www.theguardian.com/books/2015/jan/23/mathematicians-storytellers-numbers-characters-marcus-du-sautoy
https://www.theguardian.com/books/2015/jan/23/mathematicians-storytellers-numbers-characters-marcus-du-sautoy
https://www.youtube.com/watch?v=vKA4w2O61Xo
https://web.archive.org/web/20200128061425/http://www.educationworld.com/a_curr/mathchat/mathchat017.shtml
https://mathweb.ucsd.edu/~harel/Students%27%20Proof%20Schemes.pdf
https://web.archive.org/web/20200128061425/http://mathforum.org/library/drmath/view/55620.html
http://plus.maths.org/content/visual-curiosities-and-mathematical-paradoxes
https://nrich.maths.org/6664
https://blog.mrmeyer.com/2015/if-proof-is-aspirin-then-how-do-you-create-the-headache/
https://www.nctm.org/Publications/TCM-blog/Blog/Even-and-Odd-Numbers_-A-Journey-into-The-Algebraic-Thinking-Practice-of-Justification/
https://www.nctm.org/Publications/TCM-blog/Blog/Even-and-Odd-Numbers_-A-Journey-into-The-Algebraic-Thinking-Practice-of-Justification/
https://www.nctm.org/tcm-blog/
https://www.nctm.org/tcm-blog/
https://www.nctm.org/Publications/TCM-blog/Blog/Even-and-Odd-Numbers_-A-Journey-into-The-Algebraic-Thinking-Practice-of-Justification/
https://web.archive.org/web/20200128061425/http://www.nctm.org/Publications/Teaching-Children-Mathematics/Blog/Even-and-Odd-Numbers,-Part-2_-A-Journey-into-the-Algebraic-Thinking-Practice-of-Justification/
https://kgmathminds.com/2015/01/14/developing-claims-through-rectangles-with-equal-perimeters/
https://blog.mrmeyer.com/2016/ignore-the-adjectives-focus-on-the-verbs/
https://mpettyjohn.medium.com/math-celebration-6a12dc563f88
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