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INTRODUCTION TO ARRAYS IN
MATHEMATICS

When  you  first  encounter  multiplication
or  division,  the  concept  can  feel
abstract.  Numbers  alone  don't  always
tell  the whole story. That is where the
array comes in—a simple yet powerful
visual  tool  that  makes  mathematical
relationships  concrete.  In  elementary
m a t h e m a t i c s ,  a n  a r r a y  i s  a n
arrangement  of  objects,  numbers,  or
symbols  organized  into  rows  and
columns.  This  neat  grid-like  structure
helps students see patterns, understand
multiplication as repeated addition, and
even grasp early division concepts. But
the  usefulness  of  arrays  extends  far
beyond the early grades; they appear in
everything from area models to matrix
multiplication.  In  this  article,  we  will
explore what an array is in math, how it
works, why it matters, and how you can
use it  to strengthen your own number
sense.

WHAT IS AN ARRAY IN MATH?
THE CORE DEFINITION

Basic Structure:
Rows and
Columns
At its simplest, a mathematical array
is  a  set  of  items  arranged  in  a  specific

pattern  of  equal  rows  and  equal
columns. For example, imagine placing
six dots in two rows of three each. That
is a 2 × 3 array. The first number always
tells the number of rows, and the second
tells  the  number  of  columns.  This
consistent organization makes arrays a
perfect model for multiplication because
the  total  number  of  items  equals  the
product of the row count and the column
count.

Why Arrays Are
Considered a
Multiplication
Model
Arrays are often called the array model
of multiplication because they directly
illustrate  the  operation.  Instead  of
memorizing  facts  without  context,  a
student  can look at  an array  and see
that 3 rows of 4 apples make 12 apples.
The physical arrangement reinforces the
idea  that  multiplication  is  simply
repeated addition:  4 + 4 + 4  equals  12.
This  visual  and  kinesthetic  connection
helps  learners  internalize  the  meaning
behind the symbol.

TYPES OF ARRAYS USED IN
ELEMENTARY MATH
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Two-Dimensional
Rectangular

Arrays
T h e  m o s t  c o m m o n  t y p e  i s  t h e
rectangular array, where all rows have
the same length and all  columns have
the same height. These arrays are often
drawn  using  dots,  stars,  or  small
squares.  For  instance,  a  5 × 4  array
contains 20 objects. Teachers frequently
u s e  t h e s e  w h e n  i n t r o d u c i n g
multiplication tables because they show
the  properties  of  factors  clearly.
Rectangular  arrays  are  also  the
foundation for  understanding area:  the
area of a rectangle is simply the product
of its side lengths, which is the same as
counting the number of unit squares in
an array.

One-Dimensional
Arrays (Vectors)
While less common in early math, a one-
dimensional array  is simply a line of
objects.  In  mathematics,  this  is
essential ly  a  l ist  or  a  vector.  For
example,  a row of 6 counters forms a
1  ×  6  a r ray .  Th i s  i s  u se fu l  f o r
demonstrating multiplication by 1 or by
the  number  itself.  One-dimensional
a r r a y s  a l s o  a p p e a r  i n  d a t a
representation, such as the list of scores
in a spreadsheet.

Square Arrays
A special case of the rectangular array is
the square array, where the number of
rows  equals  the  number  of  columns

(e.g.,  3 × 3,  4 × 4).  These  arrays  are
perfect for introducing perfect squares,
because the total number of objects is a
square number.  Seeing a 4 × 4 grid of
dots helps students understand why 16
is called 4 squared.

HOW ARRAYS SUPPORT
MULTIPLICATION FACTS

Visualizing
Repeated
Addition
Imagine trying to learn 6 × 7 without any
visual aid. The number 42 feels arbitrary.
Now  consider  a  6 × 7  array  of  small
circles.  You  can  count  the  rows:  each
row has 7 circles, and there are 6 rows.
Count by sevens: 7, 14, 21, 28, 35, 42.
The array makes the repeated addition
obvious.  Students  can  even  split  the
array  into  two  smaller  arrays  (e.g.,  a
6 × 5 plus a 6 × 2) to see the distributive
property  in  action.  This  strategy,
sometimes  called  array  partitioning,
builds number sense without forcing rote
memorization.

Commutative
Property Made
Clear
One of the most important multiplication
properties is the commutative property:
order  does  not  matter  (3 × 4  equals
4  × 3) .  An  array  i l lustrates  this
beautifully. A 3 × 4 array has 3 rows and
4 columns. If you rotate the array by 90
degrees, you get 4 rows and 3 columns.
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The total number of dots is exactly the
same. By physically rotating a drawing
or a set of tiles, students see that 3 × 4
and 4 × 3 both represent 12 objects. This
visual  proof  is  much  more  convincing
than simply stating the rule.

USING ARRAYS FOR DIVISION

Sharing and
Grouping with
Arrays
Arrays  are  equally  powerful  when
teaching  division.  There  are  two  main
interpretations of  division:  sharing (fair
share) and grouping (how many groups).
Both  can  be  shown  with  arrays.  For
example, take a 3 × 4 array with 12 total
objects.

Sharing: If you share the 12
objects equally among 3 people,
each person receives 4 objects.
The array shows that 12 ÷ 3 = 4
because 3 rows of 4 make 12.
Grouping: If you put the 12
objects into groups of 4, you get 3
groups. The array shows that
12 ÷ 4 = 3 because 4 columns of 3
rows is 12.

By  simply  looking  at  the  rows  and
columns, students can see both division
f a c t s  e m e r g e  f r o m  t h e  s a m e
multiplication array. This strengthens the
relationship between multiplication and
division as inverse operations.

Dealing with

Remainders
Arrays also help when division does not
come out evenly. Suppose you have 14
dots arranged in a 3 × 5 array, but that
only uses 15 dots. Instead, you can build
a  3 × 4  array  (12  dots)  and  have  2
leftover  dots.  The  array  shows  the
quotient  (4)  and  remainder  (2).  This
concrete representation makes the idea
of remainders less abstract and easier to
understand.

ARRAYS BEYOND BASIC
ARITHMETIC

Arrays in
Geometry: Area
Models
In  geometry,  the  area  model  is
essentially a large array of unit squares.
When you multiply  length by width to
find  the  area  of  a  rectangle,  you  are
counting  the  number  of  squares  in  a
rectangular  array.  For  instance,  a
rectangle  that  is  7  inches  long  and 5
inches wide contains 35 square inches.
This is exactly the same as a 7 × 5 array.
Using  arrays  helps  students  transition
from counting dots to measuring area,
making  the  concept  of  square  units
intuitive.

Arrays in Data
and Matrices
As  students  progress,  they  wi l l
e n c o u n t e r  a r r a y s  i n  o t h e r
contexts—most  notably  in  the  form of
matrices.  A  matrix  is  a  rectangular
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arrangement  of  numbers  or  symbols,
organized in rows and columns. Matrix
operations (addition, multiplication) rely
on the array structure. While this is more
a d v a n c e d ,  t h e  f o u n d a t i o n a l
understanding of rows and columns from
elementary  arrays  directly  applies.
Similarly,  spreadsheets  organize  data
into  two‑dimensional  arrays,  and
programmers use arrays in code to store
lists of values. The humble math array is
a  gateway  to  many  academic  and
professional  fields.

REAL-WORLD EXAMPLES OF
MATH ARRAYS

Classroom
Seating and
Theater Rows
A classroom with  desks  arranged in  6
rows of 5 desks is a perfect real‑world
array. Students can count total seats by
multiplying.  Similarly,  a  movie  theater
with 12 rows of 10 seats forms a 12 × 10
array with 120 seats. Recognizing these
patterns  in  everyday life  helps  solidify
the multiplication concept.

Packaging and
Inventory
Think  about  a  carton  of  eggs.  The
standard package has 2 rows of 6 eggs
—  that  is  a  2 × 6  array  (12  eggs).
Crackers often come in packs arranged
in rows and columns. Warehouse shelves
are organized in arrays of boxes. Even a
window with panes in a grid is a visual
array.  Pointing  out  these  examples  to

children makes math feel relevant and
alive.

Digital Displays
and Pixels
Computer screens and digital images are
enormous  arrays  of  tiny  dots  called
pixels.  Each  pixel  has  a  color,  and
together they form a picture. The screen
r e s o l u t i o n  i s  o f t e n  g i v e n  a s
width  ×  he ight  —  for  example ,
1920 × 1080 — which  is  a  rectangular
array of 2,073,600 pixels. Understanding
arrays at a small scale helps explain how
digital technology works.

TEACHING ARRAYS EFFECTIVELY
IN THE CLASSROOM

Hands-On
Activities with
Physical Objects
The best way to introduce arrays is with
physical manipulatives. Provide students
with counters, buttons, or small cubes.
Ask them to build a 2 × 4 array, then a
4 × 2  array,  and  notice  they  have  the
same number. Next, have them write the
corresponding multiplication and division
sentences. Using graph paper to shade
in  arrays  is  another  excellent  activity
that  connects  to  area  and  coordinate
grids.

Games and
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Worksheets
Array  games  can  make  learning
multiplication  facts  fun.  One  popular
game  is  “Array  War,”  in  which  two
players roll dice, draw the corresponding
array,  and the player  with  the  largest
product wins the round. Worksheets that
ask students to identify the array from a
multiplication sentence, or to write the
sentence  from  an  array  drawing,
reinforce the concept. Online interactive
tools  also  allow students  to  build  and
manipulate virtual arrays.

Connecting
Arrays to Word
Problems
To deepen understanding, use arrays in
word  problems.  For  example:  “A
gardener plants 4 rows of tomato plants
with  6  plants  in  each row.  How many

tomato plants are there?” Have students
draw  an  array  and  then  solve.  Later,
reverse  the  problem:  “There  are  24
plants  arranged in  4  equal  rows.  How
many  plants  per  row?”  This  two‑way
thinking strengthens both multiplication
and division skills.

COMMON MISCONCEPTIONS
ABOUT ARRAYS

Despite  their  simplicity,  students
sometimes develop incorrect ideas about
arrays.  One common misunderstanding
is thinking the array shows addition, not
multiplication.  For  instance,  a  student
might count the dots by simply adding
rows: “this row has 3, and this row has 3,
so 3+3=6.” While this works, it misses
the multiplicative relationship. Teachers
should emphasize that each row has the
same number,  so  repeated addition  is
the same as multiplication.
Another misconception is  believing the
order of rows and columns changes the
product.  With a 3 × 4 array,  a  student
might  think  it  is  different  from  4 × 3.
Rotating the array on paper helps show


