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DESK 
L e s s o n  

Course: 6
th

 grade Mathematics 

Davis Essentials:  Write and evaluate numerical expressions involving whole 

number exponents. 

Skills and Knowledge: Extend understanding of operations to divide fractions, 

compute with multi-digit numbers, and find common factors 

and multiples. 

Title POWER OF EXPONENTS 

Author / Source Melissa Davis, Brenda Hodges, Melanie Harris, Barbara Packer 

Submitted by Number Sense and operations class 

Objectives 

What will students 

know and be able to 

do at the end of this 

lesson? 

Students will be able to create a model of a number using exponents and explain their 

model. 

Lesson Description Pre-requisite skills: arrays, basic multiplication 

Lesson Materials 

and Resources 

Graph paper, highlighter, math journal, pictures of different arenas, problems to solve, 

linking cubes, calculator, white board and marker 

Instructional 

Activities 

We are lucky to go to the symphony this year.  I am going to show you copies of the 

seating in different venues.  Notice how each tier has more seats in it than the 

previous.  We are going to use this knowledge to solve a problem today. 

 

Problem of the Day 

The fifth grade classes have been invited to the symphony. The hall has 4 tiers of seats 

in each section.  Each tier is 4 times greater than the tier below.   In each section, the 

first tier contains 4 seats.  How many students can sit in each section?  How many 

students can sit in all 3 sections? 

 

We are going to be going through the steps of problem solving to get to our solution.  

The first step is to read the entire problem.  We have done that.  Next, we need to find 

the question.  There are two in this problem.  We are going to rewrite them into 

statements.  Our questions are ‘How many students can sit in each section?’ and, 

‘How many students can sit in all 3 sections?’  Do we need to know one to be able to 

solve the other?  (Yes.  Why?)  Now that we know that we have to know how many 

students can sit in each section, let’s rewrite that into a statement.  (Example: “There 

are __________ students in each section.)  The second question asks how many 

students can sit in all 3 sections.  We need to rewrite this into a statement also.  

(Example:  ______________ students can attend the symphony.) 

 

Now, let’s build a single section.  Each group has some tools.  These cubes represent 

the seats at the hall.  Will you build a row of 4 cubes?  This group of 4 ‘seats’ is the 

first tier at the symphony.  This tier is closest to the stage.  Let’s refer back to our 

problem.  It states that ‘each tier is 4 times greater than the tier below’.  How could we 

show 4xs greater than the 4 seats we have built, already?  Turn to your neighbor.  You 

have 15 seconds to come up with ideas on how to show 4xs larger than the original.  

(Give the students 15 seconds to discuss and think.)  Let’s talk about what you came up 



 

 © 5/3/2011 Davis School District, Farmington, UT  84025 

 All Rights Reserved Page 2 of 4 

with.  (Lead the discussion with student input.)  This is what 4x the original tier would 

look like.  (Show 4 rows of 4 cubes.)  You can see that this is the original, and this 

shows 4x the size.  There are 16 cubes in this tier of seats.  So, now we know that we 

have 4 in the 1
st
 tier, and 16 in the 2

nd
 tier.   

 

Let’s refer back to our problem.  It says that there are 4 tiers, and that each tier is 4 

times larger than the one before.  We have our 16 cubes that represent tier 2, what will 

tier 3 look like.  We found tier 2 by taking the original and making it 4x larger.  Tier 2 

has 16 seats.  What would 4 times this amount look like?  Discuss with your neighbor.  

You have 15 seconds.  (Give students 15 seconds to discuss and think about what it 

would look like.)  Let’s talk about what you came up with.  (Lead the discussion with 

student input.)  So, in tier 2 we have 16.  And we need 4x that amount.  This is what it 

could look like.  Remember, we are building seats in the venue.  Think about what the 

most appropriate arrangement might look like.  (Show the arrangement using the 

cubes.)  How many do we have?  (64 cubes)  So, in the 3
rd

 tier, there are 64 seats.  64 

is 4x the amount of 16.   

 

Are we finished?  No, because it says we have 4 tiers.  Can someone come up with an 

estimate about how many seats will be in the 4
th
 tier?  Think for a minute.  (60 + 60 + 

60 + 60 = 240)  Discuss with your table about the pattern you see and how you would 

apply it to an estimate?  (Give students a minute.  Lead the discussion with student 

input.)  In tier 3 there are 64 seats.  To create 4x that amount, we need 4 groups of 64. 

Let’s look back at the venue pictures that we investigated at the beginning of the 

lesson.  Look at the way the seats are arranged.  When building Tier 4, think of these 

maps and create an arrangement that is most appropriate.  (256 cubes)  

 

To find out the amount of the whole section, we need to add the number of seats in 

each tier.  The total would look like this in a mathematical sentence.   

Tier 1 has 4 seats.  (4) 

Tier 2 has 16 seats. (4 x 4) 

Tier 3 has 64 seats.  (4 x 4) x 4 

Tier 4 has 256 seats.  [(4 x 4) x 4] x 4 

 

Each tier is four times greater than the one before.  Total amount of seats in the tier:  

340 seats.  We now have found the total for 1 section.  Let’s look at our story problem 

and see if we are finished.  We are not.  There is a second question that asks how many 

students can attend when there are 3 sections.  What do we do with our section total?  

(Students should multiply 340 x 3.)  The total is 1020 students.   

Our statements can now read: 

 There are ____340______ students in each section. 

____1020______ students can attend the symphony. 

 

Now that we have figured out how to build the symphony hall, let’s draw a 

representation of what it would look like.  Each of you has a piece of graph paper. The 

first tier had 4 seats.  Each box will represent 1 seat.  So, let’s build the first tier.  

(Show the students how to build the four seats on the graph paper.)  Next, we need to 

build the 2
nd

 tier.  It is four times greater than the first.  We know that the total is 16.  

What will our drawing look like?  (Show how to build 16 seats.  Make sure that you 

show that it represents 4x the tier before.)  Our 3
rd

 tier is 4x the 2
nd

 tier.  It has 64 seats 

in it.  What will this drawing look like?  (Show how to build 64 seats.  Make sure that 
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you show that it represents 4x the tier before.)  Finally, out last tier.  Tier 4 has 4x as 

many seats as tier 3.  Tier 4 has 256 seats.  What will this drawing look like?  (Show 

how to build 16 seats.  Make sure that you show that it represents 4x the tier before.)  

Each tier shows 4x the tier before.  We have labeled them.  We have a total of 340 

seats in one section.  The symphony has 1020 seats available for people to watch the 

concert.   

 

Now that I know what it looks like.  We know this: 

Tier 1 has 4 seats.  (4) 

Tier 2 has 16 seats. (4 x 4) 

Tier 3 has 64 seats.  (4 x 4) x 4 

Tier 4 has 256 seats.  [(4 x 4) x 4] x 4 

 

The power of multiplying by the same number is shown in this example.  Tier 1 has 4.  

(4
1
) 

Tier 2 has 4 x 4.  (4
2
) 

Tier 3 has (4 x 4) x 4.  (4
3
) 

Tier 4 has [(4 x 4) x 4] x 4.  (4
4
) 

This is a shorter way to write what we have done.  These exponents show the base 

multiplied by itself repeatedly.  The exponent 3
3
 shows (3 x 3) x 3.  The exponent 5

4
 

shows (5 x 5 x 5) x 5.   

 

Each of you needs to have a calculator, white board and marker.  We are going to build 

our exponents and solve them.  This is how our story problem would be written in 

exponent form 4
4
.  To solve this problem, I would write 4 x 4 x 4 x 4.  I would then 

begin to solve.  4 x 4 = 16.  16 x 4 = 64. 64 x 4 = 256.  4
4 
= 256.  Are there other ways 

to solve this?  (Yes because of the associative property of multiplication.  I am now 

going to write a number in exponent form.  I would like you to write what the exponent 

looks like.  Solve the problem. Then, using your calculator, check your solution.  

Ready. 

1.  2
4
 = 16 

2. 4
6
 = 4096 

3. 6
2
 = 36 

4. 9
3
 = 729 

5. 3
1
 = 3 

 

Formative 

Assessment 

How will I check for 

understanding? 

How will students 

show what they 

know? 

Your practice is to solve the following problem.  You are going to build a model using graph 

paper to show your work.   

 

At school the students are working on being fluent in multiplication.  Every time they practice 

their multiplication facts, the students increase the amount of facts correct by 3x the previous 

practice.  How many facts can they fluently answer after 5 practice sessions? 

 

Extending the 

Lesson  

What are ways to 

reteach the 

objectives? 

What are ways to 

Literature connection:  Big Numbers by Edward Packard 

Reteach:  Read Big Numbers, read the story to the students.  Talk to them about what they see.  

Build a model of the peas on the plate.  Have the students build pictorial representations using 

2, 3, etc.   

 

Extension:  Read Big Numbers, have students decide on what base they would like to 
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enrich the lesson? use and create a story using exponents. 

Extension 2:  Have the students find the price of each tier if the price of the seats is 

50% greater than the tier above.  Tier 4 could begin at $25.00.     
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