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UNDERSTANDING THE MULTIPLE REPRESENTATIONS
OF FUNCTIONS WORKSHEET

Mathematics, particularly the study of functions, often challenges
students because it requires abstract thinking. One of the most
effective  pedagogical  strategies  to  bridge  the  gap  between
concrete  understanding  and  abstract  concepts  is  the  use  of
multiple  representations.  A  Multiple  Representations  Of
Functions Worksheet  is a targeted learning tool that guides
students through exploring functions in various forms—verbal,
algebraic, numerical (tables), and graphical. This article explores
why  these  worksheets  are  invaluable,  how  they  enhance
mathematical reasoning, and how educators can design them to
maximize student comprehension.

What Are Multiple
Representations in

Mathematics?
Multiple  representations  refer  to  the  practice  of  expressing a
single  mathematical  concept—in  this  case,  a  function—in
different  ways.  Typically,  these  include:

Verbal representation – describing the function in words
(e.g., “the cost is three dollars per hour plus a five dollar
booking fee”).
Algebraic representation – writing the function as an
equation (e.g., f(x) = 3x + 5).
Numerical representation – using a table of input-output
pairs.
Graphical representation – plotting points on a
coordinate plane to show the relationship.

Some  frameworks  also  include  pictorial  (diagrams,  arrow
mappings) and physical (real-world objects) representations. A
well-constructed  Multiple  Representations  Of  Functions
Worksheet  asks  students  to  translate  between  these  forms,
deepening their understanding of the function’s behavior.
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Why Use a Worksheet
Focused on Multiple

Representations?
Worksheets dedicated to multiple representations serve several
important purposes in mathematics education:

Builds conceptual flexibility – Students learn that a1.
function is not just an equation or a graph, but an idea that
can be expressed in many ways.
Supports diverse learning styles – Visual learners2.
benefit from graphs, kinesthetic learners from building
tables, and verbal learners from word problems.
Highlights connections – By moving from a table to a3.
graph, for instance, students see how a constant rate of
change appears as a straight line.
Prepares for advanced topics – Calculus, statistics, and4.
modeling all rely on fluent transitions between
representations.

Core Types of

Representations in a
Typical Worksheet
A  high-quality  Multiple  Representations  Of  Functions
Worksheet will include a variety of these representation types,
often asking students to complete missing pieces of a puzzle.

1. VERBAL DESCRIPTIONS

These  are  short  story  problems  or  written  statements  of  a
relationship. For example: “The number of bacteria doubles every
hour.” The student must then translate this into an equation, a
table, and a graph. Verbal descriptions ground abstract math in
real-life contexts.

2. ALGEBRAIC EQUATIONS

Given a formula like y = 2x² + 1, students can create a table of
values  for  selected  inputs,  plot  the  points,  and  describe  the
pattern verbally. This reinforces that the equation is not merely a
set of symbols but a rule for generating outputs.

3. TABLES OF VALUES

Tables provide a systematic way to see patterns. A worksheet
might  present  an  incomplete  table  (e.g.,  missing  outputs  or
inputs)  and  ask  students  to  find  the  rule,  then  graph  it.  This
promotes pattern recognition and helps distinguish linear from
nonlinear functions.
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4. GRAPHS

Graphs  offer  a  visual  snapshot  of  a  function’s  behavior:
increasing/decreasing,  intercepts,  slopes,  and  curvature.
Students might be given a graph and asked to estimate table
values, write the equation, or describe the situation in words.

5. ARROW DIAGRAMS AND MAPPING

Especially  useful  for  younger  students  or  discrete  functions,
mapping diagrams show inputs and outputs connected by arrows.
They help clarify  the notion of  a  function as a one-to-one or
many-to-one relationship.

Designing an Effective
Multiple Representations
Worksheet
Not all worksheets are created equal. The best ones follow a few
key  design  principles  that  align  with  documented  learning
strategies.
Start with a context. A real-world scenario (e.g., distance vs.
time  for  a  car  trip)  makes  the  multiple  representations
meaningful. The worksheet can then present the same scenario
in different forms and ask students to link them.
Use a “Representation Frayer Model”  –  some worksheets

feature four quadrants, each with a different representation, and
students  fill  in  the  missing  ones.  This  format  encourages
simultaneous processing of the function across multiple lenses.
Include  open-ended  reasoning  questions.  For  example:
“How can you tell from the graph that this function is not linear?
Explain using the table and the equation.” This pushes beyond
rote filling to genuine analysis.
Scaffold  difficulty.  Start  with  simple  linear  functions  (y  =  2x)
before moving to exponential (y = 3ˣ) or quadratic (y = x²). Early
questions might provide two representations and ask for a third;
later  questions  give  only  one  representation  and  require  the
student to generate the others.

Example Activities for a
Multiple Representations
Worksheet
Let’s look at a concrete example. A worksheet might contain the
following tasks:

Activity 1: “A plumber charges a $40 call-out fee plus $25
per hour. Write an equation, complete a table for 0–5
hours, and draw a graph.” (This covers verbal, algebraic,
numerical, graphical.)
Activity 2: “Given the equation y = 100 – 4x, create a
table for x = 0 to 10 and describe the real-world meaning
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of the slope and intercept.”
Activity 3: “The graph below shows the height of a ball
over time. Estimate five points from the graph, write an
approximate quadratic equation, and explain the domain
restrictions.”

These  activities  force  students  to  move  fluidly  between
representations  and  to  articulate  their  reasoning  in  words—a
powerful metacognitive step.

Integrating Technology
with Physical Worksheets
While paper worksheets remain popular, technology can enhance
the experience. Teachers can use interactive tools like Desmos or
GeoGebra to create graphs that correspond to worksheet tables.
For  instance,  a  Multiple  Representations  Of  Functions
Worksheet might include a QR code linking to an animation that
shows  how  changing  the  slope  affects  the  graph,  table,  and
equation. This multimodal approach reinforces the same concept
via different sensory channels.
Online worksheet generators also exist  that allow teachers to
create customized multiple representations exercises. However,
even with  technology,  the deliberate act  of  writing down the
equation and sketching the graph by hand can solidify neural
pathways. A blended approach often works best.

Real-World Applications to
Enhance Relevance
Students frequently ask, “When will  I  ever use this?” Multiple
representations  provide  the  answer.  By  framing  problems  in
contexts like finance (compound interest),  science (velocity-time
graphs), or even sports (scoring patterns), teachers show that
functions are not just academic but daily tools.
For example, a worksheet could present a cell phone plan: “$20
per month plus 10 cents per minute.” The student creates the
equation (C = 20 + 0.10m), a table of costs for various minutes,
and a graph. Then the student can verbally explain which plan is
better for light vs. heavy users. This bridges abstract math with
practical decision-making.

Differentiation and Support
in Multiple Representations
Worksheets
Because  students  vary  widely  in  their  strengths,  a  good
worksheet  provides  multiple  entry  points.  Some  learners  are
comfortable with equations but struggle with graphs; others are
visually  oriented  but  dislike  word  problems.  A  Multiple
Representations  Of  Functions  Worksheet  naturally
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differentiates  because  it  allows  each  student  to  start  from  their
strongest  representation and gradually  work into  less  familiar
ones.  For  struggling  students,  the  worksheet  might  include
partially completed tables or graphs with grid lines. For advanced
students,  the  worksheet  can  include  non-linear  or  piecewise
functions and ask them to justify which representation is most
efficient for a given task.
Teachers can also modify the worksheet by providing sentence
starters  for  verbal  descript ions  (“As  x  increases,  y
_________________”)  or  offering  a  word  bank  of  key  terms  (slope,
intercept, constant rate). The goal is for every student to achieve
representational fluency without feeling overwhelmed.

Assessing Understanding
Through Multiple
Representations
Traditional tests often rely exclusively on algebraic manipulation.
But a student might be able to solve an equation without truly
understanding  the  funct ion.  By  us ing  a  Mult iple
Representations  Of  Functions  Worksheet  as  an
assessment—whether formative or summative—teachers gain a
richer picture of student comprehension. For instance, a student
who can graph a linear function from an equation but cannot
interpret the slope in a verbal context likely has a procedural
rather  than  conceptual  understanding.  The  worksheet  reveals

such gaps.
Rubrics  for  such  assessments  might  include  criteria  for  each
representation: correctness of table values, accuracy of graph,
appropriateness of equation, and clarity of verbal explanation.
This  holistic  approach  aligns  with  modern  math  education
standards, such as those from the National Council of Teachers of
Mathematics  (NCTM),  which  advocate  for  representational
fluency.

Common Challenges and
How to Overcome Them
Students  often  face  difficulties  when  learning  with  multiple
representations.  Common  issues  include:

Seeing each representation as isolated – They may
complete the table but fail to connect it to the graph. The
worksheet should include explicit “connection” questions
(e.g., “What does the point (2,7) in the table represent on
the graph?”).
Misinterpreting scales on graphs – When switching
from table to graph, students may misalign values or
choose inappropriate axes ranges. A worksheet can model
a correct graph first, then ask students to graph similar
data.
Difficulty articulating verbal descriptions – Some
students struggle to put math into words. Provide sentence
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frames like “This function shows that as _ increases, _
decreases by _**.”

Teachers can also incorporate collaborative activities: students
work  in  pairs,  each  starting  with  a  different  representation  and
then  sharing  to  find  correspondences.  This  social  interaction
deepens  understanding.

Beyond Linear Functions:
Extending the Concept
While early worksheets focus on linear functions,  the multiple
representations  approach  is  equally  effective  for  exponential,
quadratic,  and  trigonometric  functions.  For  example,  an
advanced worksheet might ask students to compare linear and
exponential growth using tables, graphs, and equations, and then
write  a  verbal  justification  for  why  exponential  eventually
outpaces linear. Such exercises are foundational for later topics
in algebra, precalculus, and calculus.

In  higher-level  math,  multiple  representations  evolve  into
analytical  tools.  For  instance,  a  function’s  derivative  can  be
understood  graphically  (slope  of  tangent  line),  numerically
(difference  quotient),  and  algebraically  (limit  of  the  derivative
function). Early practice with simpler functions prepares students
for these sophisticated connections.

CONCLUSION

A  well-designed  Multiple  Representations  Of  Functions
Worksheet is much more than a set of practice problems. It is a
structured  cognitive  scaffold  that  helps  students  build  deep,
flexible  understanding  of  functions.  By  requiring  them  to
translate  between  verbal,  algebraic,  numerical,  and  graphical
forms,  these  worksheets  turn  abstract  concepts  into
interconnected,  meaningful  knowledge.  Whether  used  for
instruction, practice, or assessment, they empower students to
see functions not as isolated facts but as dynamic relationships
that describe the world around them. For educators committed to
fostering  genuine  mathematical  reasoning,  the  multiple
representations  worksheet  remains  an  indispensable  resource.


