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INTRODUCTION: UNPACKING
MULTIPLICATION BEYOND THE
STANDARD ALGORITHM

Multiplication is a fundamental operation
in mathematics, but for many students
and even adults, the traditional method
of  multiplying  large  numbers—often
called the "standard algorithm"—can feel
like  a  mysterious  series  of  steps.  You
carry digits,  you multiply from right to
left, and somehow the answer appears.

But what if  you don't  fully  understand
why those steps work? This is where the
concept of a partial product comes in.
Understanding what a partial product in
math  is  can  transform  multiplication
from a rote procedure into a transparent,
logical  process.  I t  bui lds  a  deep
understanding of  place value and lays
the  groundwork  for  algebra,  mental
math,  and  problem-solving.  In  this
article,  we  will  explore  the  definition  of
partial  products,  walk  through  clear
examples,  compare  them  to  other
methods,  and  uncover  why  th is
approach is so valuable for learners of all
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ages.

WHAT IS A PARTIAL PRODUCT IN
MATH? A CLEAR DEFINITION

A partial product is the result you get
when  you  mult iply  one  digit  of  a
multiplier by one digit of a multiplicand,
taking into account the place value of
each  digit.  Instead  of  completing  the
entire multiplication in one go, you break
the  problem into  smaller,  manageable
multiplications  and  then  add  all  the
partial products together to get the final
product.  This  method  is  commonly
taught in elementary and middle school
mathemat ics  as  a  way  to  make
multipl ication  more  conceptual.
For example, when multiplying 34 by 12,
you don't just multiply 34 by 12 directly.
Instead,  you  break  12  into  10  +  2.

Multiply 34 × 10 to get 340, and 34 × 2
to get 68. These two results (340 and
68)  are  the  partial  products.  Adding
them  gives  408,  the  final  product.  This
simple breakdown shows exactly where
each  part  of  the  answer  comes  from,
reinforcing  the  importance  of  tens,
hundreds,  and  ones.

The Role of Place
Value in Partial
Products
Place value is the backbone of the partial
product method. Every digit in a number
has a value based on its position: ones,
tens,  hundreds,  thousands,  and so on.
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When  you  mult iply  using  part ial
products, you are essentially multiplying
each digit's full value, not just the digit
itself. For instance, in the problem 45 ×
23, the digit 2 in 23 actually represents
20.  So  the  part ia l  product  f rom
multiplying 45 × 20 is 900, not 90. This
explicit  attention  to  place  value  helps
students  avoid  common  errors  like
misplacing zeros and builds a stronger
number sense.

HOW THE PARTIAL PRODUCT
METHOD WORKS STEP BY STEP

Let's break down the process into clear
steps that anyone can follow. We'll use
the example 56 × 37.

Decompose both numbers by1.
place value. 56 = 50 + 6. 37 =

30 + 7.
Multiply each part of the first2.
number by each part of the
second number. This is often
shown using an area model or a
table, but you can simply list the
four multiplications:

50 × 30 = 1500
50 × 7 = 350
6 × 30 = 180
6 × 7 = 42

Add all the partial products3.
together. 1500 + 350 + 180 + 42
= 2072.

That's it. The answer, 2072, is the sum of
all  partial  products.  Note  that  each
partial  product corresponds to a specific
combination of  tens and ones,  making
the  process  transparent  and  easy  to
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verify.

Using a Grid or
Area Model to
Visualize Partial
Products
Many teachers introduce partial products
using a grid, sometimes called an area
model. You draw a rectangle and divide
it into rows and columns based on the
place values.  For  56 × 37,  you would
create  a  2-by-2  grid.  The  top  row
represents  50  and  6;  the  left  column
represents 30 and 7. Each cell contains
the  product  of  the  corresponding  row

and  column  values.  The  four  cells
contain 1500, 350, 180, and 42—exactly
the  partial  products  listed  above.  This
visual representation helps students see
multiplication  as  finding  the  area  of  a
rectangle broken into smaller rectangles,
which  connects  to  geometry  and  real-
world measurement.

PRACTICAL EXAMPLES OF
PARTIAL PRODUCTS IN ACTION

Let's  work  through  several  examples
with  increasing  difficulty  to  solidify  your
understanding.

Example 1: Two-
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Digit by One-
Digit

Multiplication
Problem: 43 × 6

Decompose 43: 40 + 3
Multiply each part by 6: 40 × 6 =
240, 3 × 6 = 18
Add partial products: 240 + 18 =
258

So 43 × 6 = 258. Notice that the partial
products 240 and 18 clearly  show the
contribution of the tens and the ones.

Example 2: Two-
Digit by Two-
Digit
Multiplication
Problem: 72 × 45

Decompose 72: 70 + 2
Decompose 45: 40 + 5
Multiply each combination:

70 × 40 = 2800
70 × 5 = 350
2 × 40 = 80
2 × 5 = 10

Add: 2800 + 350 = 3150; 3150 +
80 = 3230; 3230 + 10 = 3240
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Thus, 72 × 45 = 3240.

Example 3:
Three-Digit by
Two-Digit
Multiplication
Problem: 123 × 45

Decompose 123: 100 + 20 + 3
Decompose 45: 40 + 5
Multiply each part:

100 × 40 = 4000
100 × 5 = 500
20 × 40 = 800
20 × 5 = 100

3 × 40 = 120
3 × 5 = 15

Add all partial products: 4000 +
500 = 4500; 4500 + 800 = 5300;
5300 + 100 = 5400; 5400 + 120 =
5520; 5520 + 15 = 5535

So 123 × 45 = 5535. With three-digit
numbers,  you  end  up  with  six  partial
products,  but  the  process  remains
systematic.

WHY TEACH PARTIAL PRODUCTS?
BENEFITS FOR MATH LEARNERS

The partial product method is not just an
alternative  algorithm—it  is  a  powerful
teach ing  too l  w i th  severa l  key
advantages.
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1. Deepens
Conceptual
Understanding of

Multiplication
Instead  of  memorizing  steps,  students
see  that  multiplication  is  essentially
repeated  addition  of  groups  based  on
place value.  They understand that  the
"carrying" in the standard algorithm is
just  a  shortcut  for  adding  partial
products.  This  conceptual  foundation
reduces errors when they later work with
decimals,  fractions,  or  algebraic
expressions.

2. Strengthens
Place Value Skills
Every partial product forces the student
to  consider  the  actual  value  of  each
digit.  For  example,  in  56  ×  37,  the
partial product from 50 × 30 is 1500, not
150.  This  reinforces  that  numbers  are
composed  of  tens,  hundreds,  and
thousands,  not  just  digits  in  columns.

3. Encourages
Mental Math and
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Flexibility
Once  students  are  comfortable  with
partial products, they can often compute
multiplications  mentally  by  breaking
numbers  into  friendlier  parts.  For
instance, to calculate 28 × 5, they might
think: 20 × 5 = 100, 8 × 5 = 40, total
140.  This  flexibility  is  invaluable  in
everyday  situations.

4. Provides a
Natural Bridge to

the Standard
Algorithm
Many curricula introduce partial products
before  the  standard  algorithm.  When
students later learn to carry digits, they
can see that the standard algorithm is
simply a compressed version of  listing
partial products. This connection makes
the  traditional  method less  mysterious
and easier to remember.

PARTIAL PRODUCTS VS. THE
STANDARD ALGORITHM: A
COMPARISON

It's  helpful  to  compare  the  partial
product  method  with  the  standard
multiplication  algorithm  to  understand
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their differences.

Standard
Algorithm

Works from right to left.
Involves "carrying" digits to the
next column.
Produces a single line of numbers
before final addition.
Can be fast once mastered, but it's
easy to make place-value errors.

Partial Product

Method
Works from left to right (or any
order).
No carrying until the final addition
step.
Produces multiple lines that are
added together.
Slower at first, but more
transparent and error-resistant for
beginners.

For  example,  consider  24 × 13.  Using
the standard algorithm: multiply 4 × 3 =
12,  write  2,  carry  1;  2  × 3  = 6  plus
carried 1 gives 7; then 4 × 1 = 4, write
4; 2 × 1 = 2; add lines to get 312. With
partial products: 20 × 10 = 200; 20 × 3
= 60; 4 × 10 = 40; 4 × 3 = 12; sum =
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312.  Both yield  the same answer,  but
the  partial  product  method  explicitly
shows  the  contribution  of  each  place
value.

COMMON MISTAKES AND HOW
TO AVOID THEM

Even though partial products are logical,
students sometimes make errors.  Here
are  the  most  common  pitfalls  and
strategies  to  overcome  them.

Forgetting to account for place
value. A student might multiply
30 × 50 as 150 instead of 1500.
Remind them that 30 × 50 is the
same as 3 tens × 5 tens = 15
hundreds, or 1500. Using an area
model with place-value labels can
help.

Missing a combination. In a 2-
digit by 2-digit problem, there are
four multiplications. Students
sometimes only multiply the tens
and ones, leaving out cross
products like (tens × ones) and
(ones × tens). Encourage them to
use a systematic grid or table.
Addition errors when summing
multiple partial products. With
many numbers, column addition
can be tricky. Teach students to
align numbers by their rightmost
digit or use a vertical addition
strategy. Practice with smaller
problems first.
Confusing partial products
with standard algorithm steps.
Some students try to "carry" while
listing partial products. Emphasize
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that in the pure partial product
method, you do not carry until the
very end.

REAL-WORLD APPLICATIONS OF
PARTIAL PRODUCTS

Understanding what a partial product is
and how to calculate it has practical uses
beyond the classroom.
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