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Conceptual Understanding vs. Rote Memorization

What do you remember about your early math lessons?
I memorized the steps for the problems.
I took notes and then did problems from the book.
I did not like math at all!
It was my favorite class!

How did you learn your math facts (addition, subtraction,
multiplication, division)?
Flash cards
Ti m e d t e s t s
A r o u n d t h e Wo r l d G a m e
Speak n’ Math

Conceptual Understanding vs. Rote Memorization

Learning math facts -- addition,
subtraction, multiplication, division
-- is still incredibly important, and
every student should be taught to
memorize the basics. When a student
knows his/her math facts quickly and
accurately, higher level math
problems can be done more efficiently
and with more confidence.

Conceptual Understanding vs. Rote Memorization
But students need to move beyond Rote Memorization!
In the past, many students simply memorized the steps, or algorithm, for a particular type of math
problem. Many students did not understand the “why” behind the steps.

Why do you carry a one when adding multi-digit numbers?
Why do you need a common denominator to add fractions?

Today, teachers want students to have more of a conceptual understanding of the “why” behind the
math problems. This will help students make connections between math topics and have a deeper
understanding of each topic. Just as Reading Comprehension is important when teaching students
how to read words and sentences, making sure students have a certain level of Math Comprehension
is also critical to success in all levels of math.

Ten Frames
Two-by-five rectangular frames for placing counters to represent numbers 1-10.

Then

Now

3 + 7 = 10
2 + 2 + 2 + 2 + 2 = 10
7+2=9
Why? Students can visualize numbers using our base-ten
system. It is easier to understand subtraction and how addition
and subtraction are related.

Ten Frames
We can help students by making sure they first memorize
the number value for each 10-frame set. For example, a
student should be able to look at a 7 frame and know right
away it is a 7 without even having to count all of the dots.
This will take some time with flash cards or other
memorization games, but kindergarten and first grade
students can be expected to learn this memorization skill.

Note: Think of playing a game with dice. You
do not have to count the dots to know the value
of the number you rolled. You have the patterns
memorized. In the same way, students can
memorize the patterns of the 10-frame!

Ten Frames
Next, we can help students learn all the combinations that “make 10”. This is very visual
and very tactile, especially when you use plastic chips or discs to help students build the
different 10 combinations.
Note: Another benefit of 10-frames is that students can more
easily see “fact families”. For example, using an 8+2 frame, the
student begins to see and understand that…
8 + 2 = 10
2 + 8 = 10
10 – 2 = 8
10 - 8 = 2
Use the plastic discs to talk through these “fact families” with
your student.

Number Bonds
The relationship between a number and the parts that make up the number.

Then

Now

3+4=7
7–3=4
5 x 2 = 10
10 ÷ 5 = 2
Why? Students can simultaneously see and understand the
relationship between addition and subtraction or multiplication
and division. This develops early algebraic thinking.

Number Bonds

You may see homework problems like this. Use the terminology “Whole-Part-Part” to talk about the
numbers in each set. The green circles below are the “whole”, while the blue ones are the “parts” that
make up the whole with addition.

Number Bonds
Number bonds can help a student take a more complex problem and create a simpler solution. Look
at the following two examples. Can you see how the number bonds make the problems simpler?
Think about the fact that 10-9 is easier to solve than 15-9. Also, 200-198 is easier to solve than 465198.

Note: When students’ brains are trained to look for the parts that
make up a whole, simplifying a more complex problem will come
naturally.

Decomposing or Expanded Form
Beginning an addition problem by adding the highest place values first. Rather than
adding the “ones” column, you start with the “tens” column in this example.

Then

Now

1

37 + 55 =
30 + 7 + 50 + 5 =
30 + 50 + 7 + 5 =
80 + 12 =

37
+ 55
92

92
Why? Students better understand place value.
Much easier to do addition in your head.

Decomposing or Expanded Form

How do we teach kids to read?

We teach kids to read left to right, and so it can
come naturally for kids to learn to add multi-digits
from left to right!

Place Value Concepts
1000s à 100s à 10s à 1s
Left à Right!
Keep this “left to right” concept in mind as you practice
adding using the Expanded Form.

Decomposing or Expanded Form
Try some examples:

56 + 37
1. Think of 50 + 30 first. This gives you 80.
2. Next think of 6 + 7. This gives you 13.
3. Together 80 + 13 = 93.
Now try this one in your head:
74 + 59
Did you get 133?
With practice, this method is quicker and easier to do than the traditional way of writing down
the numbers and adding the ones column first.

Base 10 Subtraction
Using manipulatives and the premise of our base-ten number system, students can
visually show how regrouping works.

Then

Now

3

413
-15
28

Why? Students can understand what is happening
mathematically when you subtract and “borrow”.

Base 10 Subtraction
Using manipulatives or paper/pencil

Blue = 100 =
Green = 10 =
Yellow = 1 =
Watch the video to see a subtraction problem using base 10 cubes on paper.

Video Link: bit.ly/Base10Math

Multiplying with Boxes or Arrays
Multiply each of the place values and then add the results.

Then

Now

11

26
x 32
52
+78
832
Why? Fewer potential spots for “lining up” errors.
Students understand the place values better.

Multiplying with Boxes or Arrays
Set up the numbers on an array rectangle, then multiply and add.

38 x 24

30

8

20

4
Place the numbers on an array like this, and watch the video to see this array in action.

Video Link: bit.ly/MultiplicationOnAnArray

Bar Modeling – Story Problems

Then

Nina has 5 more apples
than Allison. They have 29
apples together. How many
does Allison have?
x + y = 29
x+5=y
If a student doesn’t know
algebra (systems of
equations), guess and check
or reason it out!
Why? Gives students a method to visualize the
problem. Sometimes called “tape diagram.”

Now

Bar Modeling – Story Problems
Many students feel anxious or overwhelmed when approaching a story problem.
Using Bar Modeling can help students when solving one particular type of story
problem. These problems can be solved by using Systems of Equations strategies,
but sometimes students don’t have that skill set yet, so you can help students by using
“bars” to show the unknown values.
Use Bar Modeling to show a picture of what is happening when you know two different facts about the
same data set.

i.e. You know the total number of apples and oranges, and you know how many more of one
you have than the other. You need to figure out how many of each you have!
Check out the steps for another example on the next page!

Bar Modeling – Story Problems
I’m thinking of two numbers that add up to 122. One of the numbers is 18 more than the other
one. What are the numbers?

1. Draw bars to show the two unknown numbers and fill in what you know…
?
?

18

122

2. Subtract the “extra” 18 from the total.

122 – 18 = 104
3. So, the two blue bars must add up to 104. They are the same length, so 104÷2 = 52.
4. Now we know one number is 52 and we add 18 to 52 to get the second number.
5. Our numbers are 52 and 70! Check it: 52 + 70 = 122 and 70 - 52 = 18

Thank you for joining us!

Do you have questions about what you learned in this guide? Join Karen Routt,
our Education Director of School-based services for a Facebook Live Q&A
session on Tuesday, April 14 at 7:30 pm.
School on Wheels’ mission is to provide one-on-one tutoring
and educational advocacy for school-aged children impacted
by homelessness.

Learn how you can help us break the cycle of homelessness through education at
www.indyschoolonwheels.org

