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INTRODUCTION TO
THE CONCEPT OF
FACTORS IN
MATHEMATICS

If  you have ever tried
to break a number into
smaller building blocks,
you  have  a l ready
encountered  the  idea
o f  a  f a c t o r .  I n
m a t h e m a t i c s ,
understanding "what is
a  f a c t o r  m a t h "
q u e s t i o n  i s
f o u n d a t i o n a l  f o r
everything  from  basic
arithmetic to advanced
algebra  and  number
theory.  A  factor  is

simply  a  number  that
d i v i d e s  a n o t h e r
n u m b e r  e x a c t l y ,
leaving  no  remainder.
For  example,  3  is  a
factor  of  12  because
12 ÷ 3 = 4,  a  whole
number.  Factors  are
somet imes  ca l led
divisors, and they help
us  see  the  structure
inside numbers.
Grasping  the  concept
of  factors  opens  the
door  to  simplifying
fractions,  finding
c o m m o n
denominators,  solving
equations,  and  even
exploring  patterns  in
nature.  Whether  you
a r e  a  s t u d e n t
s t r u g g l i n g  w i t h
homework or an adult
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refreshing  your  math
s k i l l s ,  t h i s
comprehensive  guide
will  explain everything
you  need  to  know
about what a factor is
in  math,  how  to  find
factors,  and why they
matter in everyday life.

WHAT EXACTLY IS
A FACTOR IN
MATH?

In  the simplest  terms,
a factor of a number is
a  whole  number  that
can  be  multiplied  by
another whole number
to produce the original
number.  For  instance,
the factors of 10 are 1,
2, 5, and 10 because 1
× 10 = 10 and 2 × 5 =
10. Here, both 2 and 5
are factors of 10. The
m a t h e m a t i c a l
definition  emphasizes
that  the division must
b e  e x a c t  —  n o
fractions  or  decimals
allowed.

It is important to note
that factors are always
w h o l e  n u m b e r s
(integers). They can be
positive  or  negative,
but in elementary and
middle  school  math,
we  usually  focus  on
positive  factors.  The
number  1  and  the
number  i t se l f  a re
always  factors  of  any
n u m b e r .  T h i s  i s
because every number
is  divisible  by  1  and
itself.  For  example,  1
and 17 are both factors
of 17.

Key
Character
istics of
Factors

A factor divides
the original
number without
leaving a
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remainder.
Factors are never
larger than the
original number
(except for
negative factors,
but those are
rarely used in
basic math).
Every number
has at least two
factors: 1 and
itself.
Some numbers,
called prime
numbers, have
exactly two
factors: 1 and
themselves.
Composite
numbers have
more than two
factors.

HOW TO FIND
FACTORS OF A
NUMBER

Finding  factors  is  like
solving a puzzle. There
a r e  s e v e r a l
s t r a i g h t f o r w a r d
methods to identify all

factors  o f  a  g iven
number.  The  most
common  approach  is
the  trial  division
method,  where  you
test numbers from 1 up
to  the  square  root  of
the number.  However,
f o r  b e g i n n e r s ,
systematic listing from
1 upward works just as
well.

Method
1: Listing
Factors
by
Division
Start with 1 and check
if it  divides the target
number evenly. If yes,
t h e n  1  a n d  t h e
quot ient  are  both
factors.  Move  to  2,
then 3, and so on. For
example,  to  find
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factors  of  18:

18 ÷ 1 = 18 →1.
factors 1 and 18
18 ÷ 2 = 9 →2.
factors 2 and 9
18 ÷ 3 = 6 →3.
factors 3 and 6
18 ÷ 4 = 4.5 →4.
not a whole
number, skip
18 ÷ 5 = 3.6 →5.
skip
18 ÷ 6 = 3 → but6.
6 and 3 are
already listed, so
stop

Thus, the factors of 18
are 1,  2,  3,  6,  9,  and
18.

Method
2: Factor
Pairs
I ns tead  o f  l i s t ing
individually,  you  can
think in pairs. A factor
pair  is  two  numbers

that  multiply  to  give
the  original  number.
For  24,  possible  pairs
are  (1,24),  (2,12),
(3 ,8 ) ,  (4 ,6 ) .  Each
number in the pair is a
factor.  This  method is
efficient  and  helps
v i s u a l i z e  t h e
relationship.

Method
3: Using
Divisibilit
y Rules
Divisibility  rules  can
quickly  tell  you  if  a
number is  divisible by
2,  3 ,  5 ,  and  so  on,
without performing full
division.  For  example,
a  number  is  divisible
by 2 if its last digit is
even, by 3 if  the sum
of digits is divisible by
3 ,  a n d  b y  5  i f  t h e
number ends in 0 or 5.
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Mastering  these  rules
s p e e d s  u p  f a c t o r
finding considerably.

PRIME FACTORS
AND PRIME
FACTORIZATION

Among  al l  factors,
prime factors  hold a
special  place. A prime
factor is a factor that is
also a prime number —
a number greater than
1 that has no positive
divisors  other  than  1
and itself. For example,
the prime factors of 30
are 2, 3, and 5 because
3 0  =  2  ×  3  ×  5 .
Expressing  a  number
as  a  product  of  i ts
prime factors is called
prime  factorization.
This  is  typically  done
using a  factor  tree or
repeated  division  by
prime  numbers.
Prime factorization is a
p o w e r f u l  t o o l  i n
mathematics.  It  shows
the "DNA" of a number.

For instance, 72 = 2 ×
2 × 2 × 3 × 3, which
can be written as 2³ ×
3². This representation
helps  in  finding  the
greatest  common
factor  (GCF),  least
common  mul t ip le
(LCM),  and  simplifying
radicals.

How to
Perform
Prime
Factorizat
ion: A
Step-by-
Step
Example
Let  us  factor  60  into
p r i m e s  u s i n g  t h e
division  method:
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Divide 60 by the1.
smallest prime,
2: 60 ÷ 2 = 30
Divide 30 by 2:2.
30 ÷ 2 = 15
15 cannot be3.
divided by 2, so
try the next
prime, 3: 15 ÷ 3
= 5
5 is prime, so we4.
stop. The prime
factors are 2, 2,
3, 5 → 2² × 3 ×
5.

COMMON
MISCONCEPTIONS
ABOUT FACTORS

Many learners confuse
factors  with  multiples.
A  mult ip le  i s  the
product  of  a  number
and  any  integer.  For
example, multiples of 4
are  4,  8,  12,  16,  etc.
Factors,  on  the  other
hand,  are  smaller  or
equal  numbers  that
divide into the original.
A n o t h e r  c o m m o n
mistake is thinking that

0  is  a  factor .  Zero
cannot  be  a  factor
because  division  by
zero is undefined. Also,
some believe that  the
number itself  is  not  a
factor, but it is. Finally,
negative  factors  exist
but are seldom used in
basic curriculum.
Understanding  these
distinctions  is  crucial
for  mastering  what  a
factor is in math. Avoid
these pitfalls by always
remembering  that
factors  must  divide
exactly,  and  they  are
a l w a y s  i n t e g e r s
(excluding  zero).

FACTORS IN THE
REAL WORLD

You might wonder why
we  bother  learning
about  factors.  The
truth is, factors appear
in  countless  real-life
s i t u a t i o n s .  F o r
example,  arranging
items into equal groups
—  l i ke  p lac ing  24
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cookies  on  plates  so
each  plate  has  the
same number  — uses
factors. If you need to
tile  a  rectangular  floor,
the dimensions  of  the
tiles (length and width)
are  factors  of  the  floor
area.  In  music,  the
frequency  ratios  of
notes  often  rely  on
f a c t o r s .  E v e n  i n
scheduling,  factors
help  determine  when
e v e n t s  r e p e a t
(common multiples rely
on factors).
In business, factors are
used in packaging and
logistics. If you have 60
products  to  put  into
boxes,  you  can  use
factor  pairs  to  decide
box sizes: boxes of 2,
3, 4, 5, 6, 10, 12, 15,
2 0 ,  o r  3 0  i t e m s .
Understanding  factors
le ts  you  opt imize
resources. In computer
science,  factors  are
central  to  encryption
algorithms  like  RSA,

wh ich  re l y  on  the
difficulty  of  factoring
large numbers. So, the
humble  factor  is  a
cornerstone of modern
security.

RELATIONSHIP
BETWEEN
FACTORS AND
MULTIPLES

Factors  and  multiples
are  two  sides  of  the
same  coin.  I f  a  is  a
factor of b, then b is a
mul t ip le  o f  a .  Fo r
example, because 5 is
a factor of 20, 20 is a
mult iple  of  5.  This
inverse  relationship  is
useful  for  finding
common  factors  and
common multiples. The
greatest  common
factor  (GCF)  of  two
numbers is the largest
factor they share. The
l e a s t  c o m m o n
multiple (LCM) is the
smallest number that is
a  mult iple  of  both.
These  concepts  are



8

8 What Is A Factor Math 2025-03-24

foundational for adding
a n d  s u b t r a c t i n g
fractions.
To  find  the  GCF  of  24
and 36, list factors: 24
(1,2,3,4,6,8,12,24),  36
(1,2,3,4,6,9,12,18,36).
The shared factors are
1,2 ,3 ,4 ,6 ,12.  The
greatest  is  12.  Prime
factorization  can  also
find  GCF:  24=2³×3,
36=2²×3², take lowest
powers:  2²×3=12.
Similarly, for LCM, take
h i g h e s t  p o w e r s :
2³×3²=72.

PRACTICE
PROBLEMS TO
SOLIDIFY
UNDERSTANDING

The best way to really
learn what a factor is in
math is to practice. Try
the following exercises:

List all positive1.
factors of 48.
Find the prime2.
factorization of
84.

Determine the3.
GCF of 45 and
75.
A gardener has4.
36 tulip bulbs
and 24 daffodil
bulbs. She wants
to plant them in
rows so each row
has the same
number of tulips
and the same
number of
daffodils. What is
the largest
number of rows
she can make?
Explain why 1 is5.
a factor of every
number.

A n s w e r s :  1 .
1,2,3,4,6,8,12,16,24,48
. 2. 2²×3×7. 3. 15. 4.
The  greatest  common
factor of 36 and 24 is
12, so she can plant 12
rows.  5.  Because  any
number  divided  by  1
equals  itself,  with  no
remainder.
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ADVANCED
FACTOR CONCEPTS
(OPTIONAL

EXPLORATION)

For those who want to
go  deeper,  there  are
interesting  topics  like
proper  factors  (all
factors  except  the
number itself), perfect
numbers  (numbers
where  the  sum  o f
proper  factors  equals
the number, e.g.,  6 =
1+2+3),  and  factor
trees  for  very  large
numbers.  In  algebra,
fac to rs  ex tend  to
polynomials:  factoring
expressions like x² – 9
= (x – 3)(x + 3). This
shows that the idea of
factors is not limited to
whole  numbers  but
applies  to  algebraic
expressions  as  well.
T h e  c o n c e p t  o f
common  factors  also
appears  in  ratio  and
proportion. If you have
a ratio 12:18, you can

simplify  it  by  dividing
both numbers by their
common  fac tor  6 ,
g i v i n g  2 : 3 .  T h i s
simplification  is
essent ia l  in  many
practical  contexts  like
c o o k i n g ,  s c a l i n g
drawings,  or  mixing
solutions.

CONCLUSION

Understanding  what  a
f a c t o r  i s  i n  m a t h
unlocks  a  wor ld  of
n u m e r i c a l
relationships.  Factors
are the building blocks
of  numbers  —  they
help  us  deconstruct,
compare, and combine
quantities. From simple
division  to  complex
encryption, factors play
a vital role. By learning
to  identify  factors,  find
prime  factorizations,
and apply them to real-
world  problems,  you
strengthen your overall
mathematical  ability.
Remember :  every
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number  has  factors,
and  mastering  them
gives  you  a  deeper
appreciation  for  the
elegance and structure

of  mathematics.  Keep
practicing,  and  soon
identifying  factors  will
become second nature.


