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UNDERSTANDING THE VISUAL
LANGUAGE OF MATHEMATICS

Mathematics  is  often described as  the
language of the universe, and graphs are
one  of  its  most  powerful  dialects.
Whether  you  are  a  student  tackling
algebra,  a  data  scientist  interpreting
trends, or a business analyst presenting
quarterly results, the ability to read and
create graphs is an essential skill. While
many people are familiar with the basic

idea of  plotting points on an axis,  the
reality  is  that  there  are  many  different
types of graphs in math, each designed
for  a  specific  purpose.  Choosing  the
wrong  graph  can  obscure  your  data,
while the right one can reveal insights at
a single glance. This article explores the
most  common and  important  types  of
mathematical  graphs,  explaining  when
and how to use them effectively.

WHY GRAPHS MATTER IN
MATHEMATICS AND DATA

https://template-dev.mobaptist.org/


2

2 Different Types Of Graphs In Maths 2024-05-02

ANALYSIS

Before diving into the specific types, it is
useful to understand why graphs are so
fundamental. Numerical data in a table
can  be  overwhe lming .  A  g raph
transforms that data into a visual shape,
allowing  the  viewer  to  see  patterns,
trends,  outliers,  and  relationships
instantly.  For  instance,  a  table  of
temperature readings over a year is hard
to process, but a line graph immediately
shows you the seasonal highs and lows.
In more advanced mathematics, graphs
are not just tools for display; they are
objects of study themselves, such as the
graphs  of  functions  that  define  entire
fields  of  calculus  and  trigonometry.

THE PRIMARY CATEGORIES:
CATEGORICAL VS. NUMERICAL
DATA

To select the right graph, you first  need
to  understand  your  data.  Broadly
speaking, data falls into two categories:
categorical  and  numerical.  Categorical
data represents groups or labels, such as
colors, types of fruit, or student grades.
Numerical  data  represents  measurable
quantities,  such  as  height,  time,  or
temperature. Different types of graphs in
math are built  to handle one of  these
categories better than the other, though
some graphs can handle both.
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Bar Graphs: The
Standard for

Comparisons
The  bar  graph  is  one  of  the  most
common  and  versat i le  tools  for
comparing  quantities  across  different
categories.  In a bar graph, rectangular
bars represent each category, with the
height or length of the bar proportional
to the value it represents. These graphs
are excellent for showing discrete data
and  making  quick  visual  comparisons.
For example, a bar graph could compare
the  population  of  five  different  cities  or
the sales figures for different products in
a  store.  Bar  graphs  can  be  drawn

vertically or horizontally, and they work
well even when the category labels are
long,  as  horizontal  bars  make  reading
easier.
There are several variations to consider.
A  grouped  bar  graph  uses  multiple
bars  next  to  each  other  for  each
category, allowing you to compare sub-
groups. For instance, you could compare
the  sales  of  three  different  products
across four different quarters. A stacked
bar graph stacks the sub-groups on top
of  each  other  within  a  single  bar,
showing  both  the  tota l  and  the
contribution of each part. This is useful
for showing how a total is divided over
time  or  across  categories.  One  key
strength of bar graphs is that they are
easy  for  almost  any  audience  to
understand,  making  them  a  staple  in
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reports and presentations.

Line Graphs:
Showing Trends
Over Time
If  your  data  involves  a  continuous
change,  especially  over  time,  a  line
graph is  often  the  best  choice.  A  line
graph  connects  individual  data  points
with straight lines, creating a continuous
curve  that  reveals  the  direction  and
speed of change. This makes them ideal
for  tracking  stock  prices,  temperature
fluctuations,  population  growth,  or  any
other metric that changes over a period.
The  horizontal  axis  (x-axis)  typically

represents time, while the vertical axis
(y-axis) represents the measurement.
Line  graphs  can  handle  multiple  data
sets  on  the  same  chart,  using  different
colored or styled lines for each set. This
allows for  direct  comparison of  trends.
For example, you could plot the average
temperatures for three different cities on
the same line graph to see which city is
warming  fastest .  However,  i t  is
important to be cautious with the scale
of  the  axes,  as  a  compressed  or
stretched  scale  can  exaggerate  or
minimize perceived trends. Despite this,
for  showing  the  rate  of  change  and
cont inu i ty ,  l ine  graphs  remain
unmatched among the different types of
graphs in math.
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Pie Charts: The
Art of Showing
Proportions
A pie chart, or circle graph, is a simple
circular  chart  divided  into  slices.  Each
slice  represents  a  proportion  of  the
whole,  with  the  angle  of  the  slice
propor t iona l  to  the  quant i ty  i t
represents.  Pie  charts  are  best  used
when you want to show how a total is
divided  among  its  parts,  such  as  a
budget  allocation,  market  share,  or
survey  responses.  They  are  visually
appealing  and  instantly  communicate
the  idea  of  fractions  or  percentages.

However,  pie  charts  have  limitations.
They become difficult to read when there
are too many slices, typically more than
five  or  six.  They  are  also  not  ideal  for
comparing  individual  slices  across
different  pie  charts;  a  bar  graph  is
usually  better  for  that.  A  common
variation  is  the  exploded  pie  chart,
where one or more slices are pulled out
for  emphasis.  A  donut  chart  is  a
variation with a hole in the center, which
can  sometimes  make  the  proportions
easier to interpret or allow for a label in
the middle. Despite their popularity, pie
charts should be used sparingly and only
when  the  proportions  are  clearly
different  from  each  other.
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Histograms:
Understanding

Distribution
Histograms are often confused with bar
graphs,  but  they  serve  a  very  different
purpose.  While  a  bar  graph  compares
categories,  a  histogram  shows  the
distribution of numerical data. The data
is grouped into intervals or bins, and the
height of each bar shows how many data
points fall into that interval. Unlike bar
graphs,  the bars  in  a histogram touch
each other,  indicating that  the data is
continuous.  For  example,  a  histogram
could show how many students in a class
scored between 80 and 85, between 85

and 90, and so on.
Histograms are essential in statistics for
understanding  the  shape  of  data
distribution.  They can reveal  if  data is
symmetric,  skewed,  or  has  multiple
peaks (bimodal). This makes them one
of  the  most  important  different  types  of
graphs  in  math  for  data  analysis.  The
choice  of  bin  size  can  dramatically
change the appearance of a histogram,
so  selecting  appropriate  intervals  is  a
key skill. When exploring a new data set,
a  histogram  is  often  one  of  the  first
graphs  a  statistician  will  create.

Scatter Plots:
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Finding
Relationships
Between

Variables
Scatter  plots  are  used  to  explore  the
relationship  between  two  numerical
variables.  Each  point  on  the  graph
represents  one  observation,  with  its
position determined by its values on the
x and y axes.  For example,  you could
plot the height and weight of a group of
people to see if taller people tend to be
heavier. The pattern of the dots reveals
the correlation between the variables. If

the  dots  cluster  around a  line  sloping
upwards, there is a positive correlation.
If  they  slope  downwards,  there  is  a
negative  correlation.  I f  they  are
scattered  randomly,  there  is  likely  no
correlation.
Scatter  plots  can  also  reveal  outliers,
data points that fall far from the general
pattern. A more advanced use involves
adding  a  trend  line  or  line  of  best  fit  to
the plot, which summarizes the direction
and strength of the relationship. This is
the  foundation  of  regression  analysis.
While  scatter  plots  are  incredibly
powerful,  they only show relationships,
not  causation.  Just  because  two
variables are correlated does not mean
one causes the other. Nevertheless, for
hypothesis  generation  and  initial  data
exp lo ra t ion ,  sca t te r  p lo ts  a re
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indispensable.

SPECIALIZED GRAPHS FOR
ADVANCED MATHEMATICS

Beyond the core graphs used in statistics
and  business,  there  are  several
specialized types of graphs in math that
are essential for higher-level study.

The Cartesian
Plane and
Function Graphs
The  foundation  of  most  graphing  in
algebra  and  calculus  is  the  Cartesian
coordinate system. This system uses two
perpendicular  number  lines,  the  x-axis

and  y-axis,  to  define  every  point  in  the
plane by an ordered pair (x, y). Graphs
of  functions,  such  as  linear  functions,
quadratic  functions,  and  exponential
functions, are plotted using this system.
For instance, the graph of y = x² is a
parabola, while the graph of y = sin(x) is
a wave. These graphs are not just visual
aids; they are the very objects of study.
Calculus is  largely about analyzing the
slopes and areas under these curves.

Box-and-Whisker
Plots:
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Summarizing
Data Distribution
Also known as box plots, these graphs
provide  a  five-number  summary  of  a
data  set:  minimum,  first  quartile,
median, third quartile, and maximum. A
box  is  drawn  from  the  first  to  the  third
quartile,  with  a  line  at  the  median.
Whiskers  extend  from the  box  to  the
minimum and maximum values, though
they  can  also  be  trimmed  to  exclude
outliers.  Box  plots  are  excellent  for
comparing  the  distribution  of  multiple
data  sets  side-by-side.  They  show the
spread and central tendency of the data
at  a  glance.  For  example,  a  teacher
could  use  box  plots  to  compare  test

scores  across  different  classes.  Among
the  different  types  of  graphs  in  math,
box plots are particularly valued for their
efficiency  in  conveying  a  lot  of
information  in  a  small  space.

Stem-and-Leaf
Plots: Preserving
the Original Data
A stem-and-leaf plot is a hybrid between
a  table  and  a  graph.  It  organizes
numerical data by splitting each number
into a stem (the leading digits)  and a
leaf (the trailing digit). For example, the
numbers 42, 43, and 47 would all have a
stem of 4 and leaves of 2, 3, and 7. This
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graph has the advantage of showing the
shape  of  the  distr ibut ion,  l ike  a
histogram, while  also  preserving every
individual  data  point.  This  makes  it
useful  for  small  to  medium data  sets
where you want to see both the overall
pattern  and  the  specific  values.
However, it becomes unwieldy with very
large data sets.

Frequency
Polygons and
Ogives
A frequency polygon is a line graph that
connects the midpoints of the tops of the
bars  in  a  histogram.  It  provides  a

smoother  representation  of  the  data
distribution  and  makes  it  easier  to
compare  multiple  distributions  on  the
same  graph.  An  ogive,  or  cumulative
frequency graph, shows the running total
of data points up to each interval. This
allows you to quickly see how many data
points  fall  below  a  certain  value.  For
instance,  an  ogive  could  tell  you  that
70% of students scored below 85 on a
test.  These  graphs  are  common  in
statistics  courses  and  standardized
testing  analysis.

Pictographs:



Different Types Of Graphs In Maths 11

11

Using Symbols
for Engagement
While  less  common  in  professional
statistics, pictographs are a popular type
of  graph  in  educational  settings  and
media. Instead of bars or lines, they use
icons or pictures to represent data. For
example,  a  pictograph  showing  the
population of different cities might use a
small  person  icon,  with  each  icon
representing 10,000 people. Pictographs
are highly engaging and easy for young
learners  to  understand.  However,  they
can be imprecise if the symbols are not
scaled  correctly,  and  they  are  not
suitable for large or complex data sets.
They  are  best  used  fo r  s imple ,

categorical  comparisons  where  visual
appeal  is  a  priority.

HOW TO CHOOSE THE RIGHT
GRAPH FOR YOUR DATA

With  so  many  different  types  of  graphs
in math available, selecting the right one
can  feel  overwhelming.  A  simple
decision-making  framework  can  help.
First, ask what you want to show. Do you
want to compare categories? Use a bar
graph  or  pictograph.  Do  you  want  to
show  a  trend  over  time?  Use  a  line
graph. Do you want to show parts of a
whole? Use a pie chart. Do you want to
show  the  distr ibution  of  a  single
variable? Use a histogram or box plot.
Do  you want  to  show the  relationship
between  two  variables?  Use  a  scatter
plot.  Always consider your audience. A
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bar graph is generally safer for a broad
audience,  while  a  box  plot  might  be
better for a technically trained audience.

COMMON MISTAKES TO AVOID
WHEN CREATING GRAPHS

Even  with  the  best  intentions,  graphs
can  mislead.  One  common  mistake  is
using  a  pie  chart  when  you  have  too
many categories, making the slices too
thin to read. Another is using a bar graph
for continuous time series data when a
line graph would better show the trend.
Distorting  the  scale  of  the  y-axis  is  a
classic  way  to  exaggerate  a  trend.
Starting the y-axis at a value other than
zero  can  make  small  differences  look
large.  In  three-dimensional  graphs,

perspective  can  distort  values.  Finally,
cluttering  a  graph  with  too  much
information, such as too many lines or
labels, can confuse the viewer. A good
graph is simple, clear, and honest.

CONCLUSION: THE POWER OF
VISUAL MATHEMATICS

Mathematics is full of abstract concepts,
but  graphs  provide  a  bridge  between
numbers  and  understanding.  From the
simple bar graph used in a school project
to  the  complex  scatter  plot  driving  a
scientific  discovery,  visual
representation  is  a  cornerstone  of
analysis.  Understanding  the  different
types of graphs in math is not just about
academic knowledge; it is a practical life
skill


