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UNDERSTANDING THE BUILDING
BLOCKS OF MULTIPLICATION

Multiplication can feel abstract,
especially when you move beyond
simple times tables. Many students
encounter a method that changes how
they see numbers entirely: the partial
products method. If you have ever asked
yourself, "What are partial products in
math?" you are not alone. This approach
breaks multiplication into smaller, more
manageable parts, making it easier to
understand and solve. In this article, we
will explore the definition, examples,
benefits, and real-world applications of
partial products, showing why this
method has become a favorite among
teachers and learners alike.

WHAT ARE PARTIAL PRODUCTS
IN MATH?

In mathematics, partial products refer to
the intermediate results you get when
you break a multiplication problem into
smaller, easier steps. Instead of
multiplying two numbers all at once, you
separate each number into its place
values—such as tens, hundreds, and
ones—and multiply each part
individually. Then, you add those partial
results together to get the final product.

For example, if you multiply 34 by 12,
the partial products method would have
you multiply 30 by 10, 30 by 2, 4 by 10,
and 4 by 2. Each of those results is a
partial product. Finally, you add them

up: 300 + 60 + 40 + 8 = 408. This
method highlights the distributive
property of multiplication, which states
that a(b + ¢) = ab + ac. When you
multiply two-digit numbers, you are
essentially distributing each digit of one
number across the digits of the other.

Partial products are not just a classroom
exercise. They help build number sense,
making it easier to estimate and check
work. By understanding what partial
products are in math, you gain a deeper
appreciation for how numbers interact,
rather than just memorizing steps.

THE IMPORTANCE OF THE
PARTIAL PRODUCTS METHOD

Why has the partial products method
become so popular in elementary and
middle school math curricula? One key
reason is that it aligns with how the
brain naturally processes numbers.
When you see a number like 47, you do
not think of it as a single entity; you
think of it as 40 and 7. Partial products
take advantage of this instinct, reducing
errors and improving comprehension.

Another important aspect is that this
method prepares students for more
advanced topics. Algebra, for instance,
relies heavily on the distributive
property. When students learn partial
products, they are already practicing a
foundational algebraic concept without
realizing it. This makes the transition
from arithmetic to algebra much
smoother.

Additionally, partial products encourage
mental math. Once students are
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comfortable breaking numbers apart,
they can perform multiplication in their
heads by estimating and adjusting. This
practical skill is invaluable in everyday
life, from calculating a restaurant tip to
estimating the cost of multiple items at
the store.

How Partial
Products Build
Number Sense

Number sense is the ability to
understand, relate, and connect
numbers. The partial products method
strengthens this by forcing students to
think about the value of each digit. For
instance, in the problem 56 x 43, the
digit 5 in 56 actually represents 50, and
the digit 4 in 43 represents 40. When
students multiply 50 by 40, they see that
2,000 is a partial product. This reinforces
the idea that numbers are composed of
place values, not just digits.

Children who struggle with standard
algorithms often find partial products
more intuitive. Because the method is
transparent, it is easier to spot mistakes.
If a student accidentally writes 200
instead of 2,000, they can see the error
because the partial product does not
make sense given the numbers involved.

STEP-BY-STEP GUIDE TO USING
PARTIAL PRODUCTS

Learning the partial products method is
straightforward. Let us walk through a
detailed step-by-step process using an
example. Suppose you want to multiply
38 by 24.

1. Break each number into place
values. 38 becomes 30 and 8. 24

becomes 20 and 4.

2. Multiply each part of the first
number by each part of the
second number. You will have
four smaller multiplication
problems: 30 x 20, 30 x 4, 8 x 20,
and 8 x 4.

3. Calculate each partial product.
30 x 20 =600, 30 x 4 = 120, 8 x
20 =160, 8 x 4 = 32.

4. Add all partial products
together. 600 + 120 = 720, 720
+ 160 = 880, 880 + 32 = 912.

5. The final sum is the product.
So, 38 x 24 = 912.

You can also organize this work in a
table or grid. A multiplication grid lists
the tens and ones of one number across
the top and the tens and ones of the
other number down the side. Then, you
fill in each cell with the product of the
corresponding place values. Adding all
the cell values gives you the answer.

Using a Place
Value Chart

A place value chart is a helpful tool when
learning partial products. You draw a
rectangle and divide it into sections
based on the number of digits. For a two-
digit by two-digit multiplication, you
create a 2x2 grid. Label the rows with
the place values of one number and the
columns with the place values of the
other number. Then, multiply each row
header by each column header and write
the result in the corresponding cell. This
visual approach helps students see
exactly where each partial product
comes from.

For example, multiplying 45 by 32:

e Row headers: 40 and 5
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e Column headers: 30 and 2

e Cells: 40x30=1200, 40x2=80,
5x30=150, 5x2=10

e Sum: 1200+80+150+10 = 1440

The grid method is particularly effective
for visual learners and can be extended
to three-digit or four-digit multiplication
with larger grids.

PARTIAL PRODUCTS VS.
STANDARD ALGORITHM

Many adults learned multiplication using
the standard algorithm, where you write
the numbers vertically, multiply digit by
digit, and carry over any extra tens.
While the standard algorithm is efficient,
it often obscures the reasoning behind
the steps. Partial products, on the other
hand, show every step explicitly.

Here is a quick comparison:

Transparency

Partial products reveal the value of each
multiplication. In the standard algorithm,
when you multiply 38 by 24, you
multiply 8 by 4 to get 32, write down 2,
and carry the 3. That carried 3 actually
represents 30, but many students lose
sight of that. With partial products, you
see 30 x 20 = 600, so you never lose
track of the magnitude.

Error Detection

Because partial products are calculated
separately, it is easier to find where a
mistake happened. If your final answer is
912 for 38 x 24, but you accidentally
wrote 600 + 120 + 160 + 3, you can
quickly see that 32 became 3, and
correct it. In the standard algorithm, an
error in carrying might be harder to
locate.

Flexibility

Partial products allow you to multiply
numbers in any order. You could start
with the tens or the ones. The standard
algorithm has a fixed order, usually
starting with the ones digit of the bottom
number. This flexibility helps students
develop mental math strategies.

Speed

The standard algorithm is generally
faster for proficient users because it
requires fewer written steps. However,
for beginners or for those who struggle
with number sense, partial products
often lead to greater accuracy and
understanding.

EXAMPLES OF PARTIAL
PRODUCTS IN ACTION

Let us explore a few more examples to
solidify your understanding of what
partial products are in math.

Example 1: Two-
Digit by One-
Digit

e Break 63 into 60 and 3.

e Multiply: 60 x 7 =420and 3 x 7 =
21.

e Add: 420 + 21 = 441.

This simple case shows how partial
products work even for smaller
problems.



work with decimals too, reinforcing place

Example 2' value concepts.
Th ree_ D | g It byg:gg:::-?-so': TEACHING PARTIAL
TWO-D'g't Educators and researchers have

identified  several advantages to
Multiply 425 by 38. teaching the partial products method,
especially in upper elementary grades.

e Break 425 into 400, 20, and 5.

Break 38 into 30 and 8. * Deepens conceptual
« Partial products: 400x30=12000, understanding. Students learn
400x8=3200, 20x30=600, why multiplication works, not just
20x8=160, 5x30=150, 5x8=40. how. This foundational knowledge
e Add: 12000+3200=15200, supports future learning in algebra
15200+600=15800, and problem-solving.
15800+160=15960, * Reduces math anxiety. Because
15960+150=16110, the method breaks complex
16110+40=16150. problems into smaller pieces,
students feel less overwhelmed.
So, 425 x 38 = 16,150. Notice how the Each step is simp|e and
partial products keep the place values achievable.
clear throughout.  Encourages multiple

strategies. Partial products show

Example 3: Real- that there is more than one way to

solve a problem. This flexibility
WO rl d fosters creativity and critical
thinking.
A | : t e Supports differentiation.

p p |Ca IO n Teachers can use partial products
alongside other methods like
lattice multiplication or the
standard algorithm, allowing
students to choose what works

Imagine you are buying 15 bags of
apples, and each bag costs $4.75. You
want to know the total cost. Using partial

products: best for them.
« Break 4.75 into 4, 0.7, and 0.05. * Improves estimation skills. By
Break 15 into 10 and 5. working with rounded place
« Partial products: 4x10=40, values, students become better at
4x5=20, 0.7x10=7, 0.7x5=3.5, estimating answers before they
0.05x10=0.5, 0.05x5=0.25. calculate exactly.

* Add: 40+20=60, 60+7=67,

67+3.5=70.5, 70.5+0.5=71, AddreSSing

71+0.25=71.25.
e Total costis $71.25.

This example shows that partial products
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Common
Misconceptions

Some parents and educators worry that
partial products take too long or that
students will never learn the standard
algorithm. However, research suggests
that students who master partial
products often develop a stronger grasp
of the standard algorithm later. The
partial products method is not meant to
replace traditional methods but to build
understanding that makes traditional
methods more meaningful.

Another misconception is that partial
products only work for small numbers.
As the examples above show, the
method scales easily to three-digit, four-
digit, and even decimal multiplication.
The grid simply gets larger, but the logic
remains the same.

COMMON QUESTIONS ABOUT
PARTIAL PRODUCTS

Is partial
products the

same as the
distributive
property?

Yes, essentially. The partial products
method is a practical application of the
distributive property of multiplication
over addition. When you break a number
into expanded form and multiply each
part, you are distributing the
multiplication across the addition.

Do partial
products replace
the standard
algorithm?

Not usually. Partial products are often
taught as a stepping stone to the
standard algorithm. Many curricula
introduce partial products in third or
fourth grade and then transition to the
standard algorithm once students have a
solid conceptual foundation.



