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Lesson 1: Indices - Exponents

—
WHAT YOUR STUDENT WILL LEARN )
Your student will learn that an "exponent" (or index) is a shortcut for communicating repeated multiplication. Just as
multiplication is fast addition, exponents represent fast multiplication.
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LESSON FOCUS )
This lesson uses geometry to make sense of abstract mathematical words. A number "squared" (like 32) literally forms a square
shape. A number "cubed" (like 23) literally forms a solid cube. The little number written as a superscript to the top right hand
side of the base number (exponent) tells us how many times we are to multiply the base by itself.

\_ ),
q(EYS FOR TEACHING \

"Fast Multiplication": Remind them of the mathematical hierarchy: Addition is fast counting; Multiplication is fast addition;
Exponents are fast multiplication.

Build It: You must build the shapes. If you build a square with 3 blocks across and 3 up, you have 9 blocks (3 x 3). This is why we
call it "3 squared" - because we have built a square. Build a shape that is 2 blocks across, 2 up, and 2 deep. It looks like a dice (a
cube). This is why we call it "2 cubed" - because we have built a cube.

\_ ),
QOU'LL KNOW YOUR STUDENT UNDERSTANDS WHEN THEY CAN \

Explain that the small number, written as a superscript to the right of a base number counts the number of times we multiply
the base by itself.

Build a square and write it as a number squared.
Build a cube and write it as a number cubed.

Expand a number like 10# into 10 x 10 x 10 x 10.

o

KMATERIALS YOU'LL NEED

Integer Block Kit .

A\

Whiteboard or paper.
Coloured pencils or markers.

Purple Level Six Student Workbook (Lesson 1).

\_ J
/TIPS IF YOUR STUDENT IS STRUGGLING \

Confusion with multiplying by 2: Students often think 32 means 3 x 2 (which is 6). Show them the blocks, and explicitly teach
accurately that in maths, we use different symbols - and placement of symbols - to communicate specific information. Maths
requires accuracy and care because writing the symbols incorrectly communicates different information. Ask: "Is this a square of
9 blocks or a line that shows 6 blocks?" The square shape proves the answer is 9.

Stick to squares first. Once they master the 2D shape, move to the 3D cube.

_

GUN EXTENSION ACTIVITIES

Power Tower: See how high the numbers get. 21 =2, 22 = 4, 23 = 8, 2% = 16... calculating powers of 2 grows very fast! See the
efficiency of communicating - ie instead of writing 2 x 2 x 2 x 2, we can now write this same information as 24.
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INTUITIVE - FINDING THE ‘WHY
Learning Facilitator Actions: Say: "We know that multiplication is fast addition (5 + 5 + 5 = 5 x 3). Today we
learn about fast multiplication. If | want to multiply 5 x5 x 5, | can write it in a special shorthand way that is
called exponential notation."
Student Actions: Listens and connects the new concept to previous knowledge of operations.
)
\
CONCRETE - BUILDING IT
Learning Facilitator Actions: Say: "Take your blocks. Build a square that is 3 blocks across and 3 blocks up." Say:
"Count the blocks." (9). Say: "Because it makes a square, we write this as 32 and say 'three squared'" Say: "Now
build a cube: 2 across, 2 up, 2 deep." (8 blocks). Say: "This is 2 x 2 x 2. We write 23 and say 'two cubed""
Student Actions: Builds the shapes. Finds the volume/area. Verbalises: "Three times three is three squared.
Two times two times two is two cubed.”
J
\
REPRESENTATIONAL - DRAWING IT
Learning Facilitator Actions: Say: "Draw a square where each side has a length of three." Say: "Label the sides with 3,
3" Say: "Write 32 next to the square." Say: "Draw a cube (just a box shape) and label the sides 3, 3, 3. Write 3* next to the
cube."
Student Actions: Accurately draws squares and cubes, and labels them.
Learning Facilitator Actions: Say: "The little number to the right of the main value is called the exponent, and tells us
the number of times that number is multiplied by itself. The main value is called the base. Can you draw an image
that has four dimensions and can represent a number such as 10, multiplied by itself, 4 times? We can't, so we wiill
simply write it in an abstract way. Write 104" Say: "Expand it: 10 x 10 x 10 x 10." Say: "Solve it: 10,000."
Student Actions: Writes the base and exponent. Expands the expression to show the multiplication. Solves it. W
~
ABSTRACT - WRITING IT
Learning Facilitator: Say: "Now we write it with math symbols. We write: 2/3 of 12 = 8." Say: "Let's practice a few
more in your workbook." (Guide them through workbook pages 1/1-1/6).
Student: Writes "2/3 of 12 = 8.” Completes the workbook pages, using the Build/ Draw/ Write/ Say method for
each problem.
)
N
VERBAL & COMBINED PRACTICE - TALKING ABOUT IT
Learning Facilitator Actions: Say: "Explain to me the difference between 3 x 2 and 32"
Student Actions: Explains that one is adding three twice (3 + 3), the other is multiplying three by itself two
times (3 x 3).
J
N
EXPLICIT INSTRUCTION & REVIEW - WRAPPING UP
Learning Facilitator Actions: Say: "Exponents are repeated multiplication. A superscript of 2, written to the
right of the number is said to be “squared”; a superscript of 3, written to the right of the number 3 is said to be
“cubed".This pattern is consistent for any exponent.”
Exit Task: Say: "Write 4 X 4 X 4 as an exponent."
Student Actions: Writes 43,
)
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Indices - Exponents

If we want to fast multiply, we can ‘raise a number to a power’, also referred to as
an index number or an exponent. This exponent is written as a superscript after the

number that is being fast multiplied.

Build the following rectangles and see the many ways you can express them, using
indices (exponents). Label and colour the rectangle then write your answer with an

exponent.
Example:

Y

5
52=5x5=25

five across, five up

five used as a factor two times
five squared

five to the second power

five raised to the power of two

five multiplied by itself two times

11

across,_____up
usedasafactor____ times
squared

tothe __ power

raised to the power of

multiplied by itself _____ times
across,_______up
usedasafactor____ times
squared

to the power

raised to the power of

multiplied by itself times




across, up

used as a factor times
squared

to the power

raised to the power of

multiplied by itself times
across, up, deep
used as a factor times
cubed

to the power

raised to the power of

multiplied by itself times
across, up, deep
N P used as a factor times
\i\\//;/ cubed
\\\\//// tothe ___ power
\\\\//// raised to the power of
\\// multiplied by itself times




Indices - Exponents
Draw the following if you can.

33

112

Six cubed

Two to the power of three

Five multiplied by itself two times

Three to the power of three




Ten cubed

Ten to the power of three

Ten multiplied by itself three times

Ten raised to the power of three

103




113
Indices - Exponents

The exponent (index number) tells us how many times we have multiplied the number
by itself. Rewrite each number without an exponent (index).

Example:

T#=Tx1Tx1x1

63 =

102 =

72 =

33

122 =

43

35




Rewrite each number without an exponent (index) and answer the question. If you
have not already mastered basic multiplication facts, please revisit the Pink Level Three
materials to simplify you extending into this part of maths mastery with ease.

Example:

54=5x5x5x5=625

6% =

105 =

72 =

33

122 =

43

24 =

35




Indices - Exponents
Write the missing exponents in their correct position, as a superscript.

Example:

52=25

114

TXTXTXT=7

12x12x12=12

2 =32

5x5x5x5x5x5x5=5

4 =64
3 =27
8___ =64
2X2x2=2___

10 __=10,000




Complete the following using indices (exponents).

Example:

25=5x5=52

3X3Xx35= =

12x12 = =

6l = =

100 = =

ITXTXTXxTXxTxTxTx1=

92 = =




Indices - Exponents - Cumulative Review
Answer the following.

What makes a number a mixed number?

115

What makes a fraction an improper fraction?

Convert these mixed numbers to improper fractions.

1
25

Convert these improper fractions to mixed numbers.

12 _
9

=1
7

wlon




Add or subtract the following, reducing your answer.

J, .0
5I3

1
+42

We bought 2 V2 boxes of mangoes and ate 1% of a box with our friends. How many
boxes of mangoes did we have left to eat?

25— -20—5=

When cleaning out the stables, | collected 5 Y2 wheelbarrows full of manure. | bagged
4 wheelbarrows worth of manure for our vege garden. How many wheelbarrows of
manure are left?




1|6
Indices - Exponents - Cumulative Review

Multiply or divide the following fractions.

A, 1 _
35x42—

We had 10%% litres of water allocated for each day of our trip. If we only walked 3%z days,
how much water did we drink?

Zoe is making gift bags for the party. She has 7%z kilograms of homemade fudge and
wants to evenly divide it into bags at each hold 2% kg of fudge. How many full gift bags
can Zoe make?




Practice the following multiplication facts. Time yourself, if you like, to see how many
guestions you can answer correctly within one minute.

Answers correct

Time taken

(9)(8) = 6x7= 6 X 4 =
2X8= 5x9= 3X06=
(5)(5) = 12x12 = (3)(7) =
6x12= 4X 4= 3x3=
6X9= 7x8= 10x10 =
7TX4= 2X2-= 3x8=
(4)(3) = 4x7 = 8X6 =
(2)(8) = Ix 3= 4x9 =
8X8 = (4)(6) = 6X6=
4XxX5= 7 X7 = 5x8=
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FOCUS: Decimals And Percents

Pre-requisite: The student has mastered addition, subtraction, multiplication and
division of whole numbers and fractions.

» Indices-Exponents » Metric Conversions

+ Expanded Notation + Exponential Notation

» Converting Fractions, « Circles - Circumference,
Decimals, Percents Area

- Addition, Subtraction « Multiplication, Division
Of Decimals Of Decimals

» Inverses + Mode, Median, Mean

- Pie Graphs » Probability And More...

The Maths Australia strategy involves three components:

Video and written instruction for the teacher and student, hands-on manipulatives to make
abstract maths concepts understandable, and student workbooks to provide practice and
review.

Watch the video until you understand the new topic, read the instruction material to reinforce
your own learning, then use the manipulatives to teach understanding. Relate the lesson
content to real life questions, have the student draw accurate representations, and only then
move to the abstract squiggles on the piece of paper.

The Student Workbook will enable you to ensure mastery before you progress your student to
the next lesson, confident of what they have learnt.

We look forward to your student’s outstanding success as you teach them the way they learn!
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