
Playing with Math! 

Hands-on Math for Younger Children 
 



Math Education or Math Confusion? 

Watch Kid Snippets: “Math Class” on Youtube 



Written on a chalkboard in my church building 

School-ish math education pushes 
memorization over understanding.  

 **       ***** 
 *** 



A problem in an SAT prep book: 

 The total number of feet in x yards, y feet, and z 

inches is: 

 

a) x + y + z 

b) 12(x + y + z) 

c) 3x + y + z/12 

d) x/36 + y/12 + z 

e) x + 3y + 36z 

 
Which is more important in math: 

knowing or thinking? 
 



When a person learns to THINK, he can be 
successful in any creative endeavor,  

including MATH! 



We don’t teach math JUST to know math! 

 “The study of mathematics cannot be replaced by 
any other activity that will train and develop man's 
purely logical faculties to the same level of 
rationality.” —C.O. Oakley 

 

 

 “Each problem that I solved became a rule which 
served afterwards to solve other problems.”              
—Rene Descartes 

 



Learning to think has eternal consequences. 

 “Whatever principle of intelligence we attain unto in 
this life, it will rise with us in the resurrection.  And if a 
person gains more knowledge and intelligence in 
this life through his diligence and obedience than 
another, he will have so much the advantage in the 
world to come.”  D&C 130:18–19 



A family favorite: the Ten-Pair game 



How does a child begin to think logically 
about the world around him? 

 Children’s brains are shaped by biology and experience: 
nature and nurture.  

 They develop illogical theories about how the world 
works, but when confronted by a discrepancy between 
their theory and an observed fact, “magical thinking” is 
replaced with logical thinking (Piaget). 

 Providing the raw materials of math in the child’s 
environment allows him to progress down this path as 
fast as his brain matures. 

 Assuring that he has reasons to use math each day 
(problem solving, games, etc.) gives him incentive to 
keep progressing.   



Three stages of math development: 

 Concrete (age 1 to 7): Development of symbolic 
thinking, but limited ability to hold a complex idea in 
mind and manipulate it.  Rely on physical objects or 
pictures to keep the idea train running smoothly. 

 Mental Image (age 7 to 11): Can hold an idea in 
mind and manipulate it if it can be pictured, or if it 
can be reduced to a simpler version and then 
pictured.  

 Abstract (age 11 and up): Flexibility in the mental 
manipulation of ideas and concepts.   

 



Matching 

“This is the same as that.” 



One-to-One Correspondence 

A pre-counting skill--“this goes 
with that”: one plate with one 
cup; one bed with one pillow; 
two feet with two shoes… 

Innumerate people use 

stones in a pouch to keep 

track of their flocks. 



Patterns 

“Which goldfish is next?” 



Play around with Number 
 Give them concrete objects in the concrete 

stage!   

 

 Manipulatives (including fingers) are vital aids to 
thinking about math with an immature brain. 

 

 Manipulatives are models of abstract concepts, 
things that you can move with your hands, so 
that your brain can also re-arrange, combine 
and separate them. 



Play around with Number 

 “A major purpose of using manipulatives is to 
help children build images in their heads.  With 
images in our heads, we can solve problems 
without resorting to exterior models.  We have 
interior models to think with.  Thus we should 
never push children to drop the use of 
manipulatives, because they will drop them 
themselves as soon as their mental images are 
good enough.”  Ruth Beechick, You CAN Teach 
Your Child Successfully 

 

 



Get a “feel” for how big numbers are 

“The yellow and green and red 
are the same as an orange!” 



Cuisenaire rods 
make number 
concrete.  
 
 
  
This is from a math-phobic 
child’s first time working 
with them, and she GOT it! 



“What fits here?” 



Watch as a toddler “plays with math.” 

This video is at http://youtu.be/N1cCO3k3ceI 



Get comfortable with the words and symbols 



Begin to grasp our base-ten system. 



Five Solid Principles of Early Math Education 

 Find math in everyday life. 

 Look for patterns everywhere. 

 Reserve for your child the moment of discovery - let 
him make connections, have the “Ah-Hah!” moment. 

 Explore the properties of numbers, not just their 
position in the counting sequence. 

 Non-traditional math builds logic skills and adds the 
excitement factor.  Don’t just beat the arithmetic to a 
pulp for years and years—see what else is out there in 
the big world of mathematics. 

 

 



Principle #1 - Find Math in Everyday Life 

 People generally think about “consumer math” 
when referring to this subject: finding the best deal 
on a box of cereal, figuring your allowance, etc.   

 

 But there is lots more math in the world around us 
which we often don’t see because it doesn’t have 
visible numbers – give it some! 

 

 Use math to look closely at the world around you. 

 

 



Math is all over your house… 



In your kitchen… 

 



In the woods… 

2 3 



And in your garden. 

4 
5 



Just an 
ordinary 

pinecone with eight 
spirals going 
clock-wise, 

and thirteen 
going counter-
clockwise. 

Hmm…this is interesting… 



13 and 21 8 and 13 

21 and 34 



The real world is full of Fibonacci numbers 

0+1=1 

     1+1=2 

          1+2=3 

      2+3=5 

           3+5=8 

        5+8=13 

              8+13=21 

                   13+21=34, etc. 

 

Vi Hart has a great video explaining why Fibonacci 
numbers are everywhere in nature. (ViHart.com) 



Principle #1 - Find Math in Everyday Life 

 

 “It isn’t that they cannot see the 
solution.  It is that they cannot see the 
problem.” —GK Chesterton 

 
 The conversion from real life to math trips us up unless 

we’ve had lots of opportunities to practice this in 
situations from simple to complex. 

 



Principle #2 - Look for Patterns 



Angles 
 in 2D  
Tiling 



Principle #2 - Look for Patterns 

Pascal’s Triangle 

What’s the rule here? 

The sum of any two 
numbers goes in the 
box below. 



Patterns in Pascal’s Triangle 

Try coloring 
in all the 
odds and 
evens. 



Patterns in Pascal’s Triangle 

What’s up with 
this though?! 



Patterns in Pascal’s Triangle 

What are all 
these numbers? 

The powers of 2 



Patterns in Pascal’s Triangle 

What’s that pattern? Yes, it’s the Fibonacci numbers! 



Number Roots 

 Number Roots can help you find patterns that are 
otherwise too hard to see (don’t confuse this with 
square roots, this is different, and easy). 

 

 Add together all the digits of a number, then if that is 
a two digit number, add those together until you get 
a one digit number. 

 

 Example: 257 = 2+5+7=14,  so 1+4=5, which is 
the root of 257 



The red numbers 
are the squares 
of the black 
ones, and the 
blue numbers 
are the roots.  
What patterns do 
you see? 



Explore the cool 
patterns here!  A 
triangle number 
plus the next 
triangle number 
always equals a 
square number.  
Why would that 
be? 
 



Cube Numbers: The green numbers are the 
cubes of the black numbers.  The blue numbers 
are the roots of the cubes.  See any patterns? 



Principle #3 - Reserve for your child  
the moment of discovery. 

 There are four beads stacked on the “6”and that 
balances with one on the “10” and one on the “14”– 
which shows that 4 x 6 =10+14.  That’s amazing! 



Use Socratic questioning to lead your child 
toward a truth, but let him discover it. 

Billiard tables are normally twice as long as they are wide.  If the ball is always hit 
at a 45 degree diagonal, and if it bounces until it gets to a corner, how can you 
predict what corner the ball will end up in for tables of different dimensions?  
How many times will it bounce in tables of different dimensions? 

2 

4 4 

3 



One boy is puzzling over circles of dots.  The other boy is 
working on eye-hand coordination.  



Problem identified:  “If you skip to the nth dot, for 
which circles will you get to every dot?” 



The checked ones DO complete the star without 
lifting the marker. 



Looking for “Aha!” in Angles of Polygons 



Pentagons  

This one is cheating!  There 
are four pentagons meeting 
at some points, and only 
three at others. 

Here is how they really fit 
together on a flat plane—
they play together much 
better on a curved 
surface (soccer balls). 



Looking for “Aha!” in Angles of Polygons 



Looking for “Aha!” in Angles of Polygons 



Looking for “Aha!” in Angles of Polygons 

See the pattern now?  As Alice would say, “Curiouser and curiouser.” 

Total of interior angles Internal angles N around a point 



Tangrams 



 Numbers are often taught like this: 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11… 
 

 

 But this is an artificial construct—a string of 
scribbles. 
 

 

 

 
 

Principle #4 - Explore the properties of numbers, 
not just their position in the counting sequence 



Principle #4 - Explore the properties of numbers, 
not just their position in the counting sequence 

 Numbers should be taught like this: 
 

Now what patterns do you see? 



The Properties of Numbers Include: 

 Odds and Evens 

 Prime and Composite Numbers 

 2- and 3-D shapes the number helps 
to make 

 Sequences it is part of 

 Square, Triangle, and Cube numbers 

 Its Factors and Multiples 
 

 



What is the shape of number? 

Zero - Nothingness 

A place-holder in our decimal number system 



What is the shape of number? 

One - Monad Two - Dyad 



What is the shape of number? 

Three - Triad 



What is the shape of number? 

Take the three outside 
triangles, fold them up 
until their tips meet, and 
you have the essence of 
three dimensionality: the 
tetrahedron.  Many 
molecules take this form. 



What is the shape of number? 

Sierpinski’s triangle as a tetrahedron (the builder must really LOVE hands-on math!). 



What is the shape of number? 

Four - Tetrad 



What is the shape of number? 

Five 

Pentad 

Six 

Hexad 



What is the shape of number? 

Pentagrams are 
awesome because they 
incorporate the 
proportions of the 
Golden Ratio, which is 
found throughout 
nature.  It is how nature 
makes miniature copies 
of itself, so they can 
grow into mature 
copies. 
Look it up! 

As a is to b, so b is to c, and c is to d, etc. 



What is the shape of number? 

All regular 
polygons can be 
created from the 
vesica piscis, 
which is itself 
created from the 
“one.” 



Principle #5 - Non-traditional math builds 
logic skills and adds the excitement factor 

(see the vesica pisces here?) 



Principle #5 - Non-traditional math builds logic 
skills and adds the excitement factor 

 Every field of math has a few simple concepts that 
children can enjoy puzzling over. 

 

 Arithmetic is important, but can only take you so far 
in your logic skills (and can be pretty boring). 

 

 Vi Hart’s  videos are a fun introduction to many cool 
non-traditional concepts, as are Theoni Pappas’s 
books. 

 

 Watch “Doodling in Math Class: Triangle Party” at 
http://vihart.com/blog/doodling-triangle-party/ 

http://vihart.com/blog/doodling-triangle-party/
http://vihart.com/blog/doodling-triangle-party/
http://vihart.com/blog/doodling-triangle-party/
http://vihart.com/blog/doodling-triangle-party/
http://vihart.com/blog/doodling-triangle-party/


Numbers can 
be written  
many ways.  
Explore some! 
 
 
Our Arabic 
numeral, 
positional 
decimal 
system has its 
strengths and 
weaknesses. 

This is the one 
familiar to us. 

Learn about our number system 

Jo Edkins’s web 
site has a cool 
activity on this 
topic. 



Dimensions: It takes at least three points on a plane to 
make a 2-D object, and at least 4 points in space to make 
a 3-D object.  What about a 4-D object? 



Topology – How Things are Connected 



Konigsburg Bridge Puzzle 



The Möbius strip and the Klein bottle… 

Check out Vi Hart’s fun video on the Möbius strip. 



Topology is 
useful in 
the field of 
Biology… 



Information Technology… 



And Chemistry 



Build 3-D shapes from Regular Polygons  

How many of these are possible? 



These are the Platonic Solids 

The Ancients knew that there are only five Platonic solids: convex, 3D shapes 
made from just one regular polygon, with the same number meeting at each 
corner.   It’s really not that hard to prove—can you do it? 



How to Grow Up “Thinking” 

 Live in the real world, using real objects to do real things. 

 Use your developing sense of numbers and operations 
to strive toward real goals. 

 Successfully dodge programs and people who try to 
destroy your natural interest in the beauty of math. 

 Let your brain mature on its own timetable, surrounded 
by challenges and puzzles and objects that draw you 
into thinking about math on a daily basis. 

 When your brain is mature enough to handle it, dive in to 
some deep math pondering and study, using only 
fabulous books and/or teachers (not mediocre ones).  



Final Thought: 

 “Mathematics, like music, needs to be 

expressed in physical actions  
and human interactions  

before its symbols can evoke the silent patterns of  

mathematical ideas (like musical notes),  

simultaneous relationships (like harmonies)  

and expositions or proofs (like melodies).”  

 

 Richard Skemp, The Psychology of Learning 
Mathematics 
 


