
Built for California Teachers

Emma Chang
29, BA in History, three years as a substitute teacher, 	 one year teaching elementary
Has been teaching 7th grade Math in a low performing, 		

	 diverse, urban middle school for the past six months 

•

•

Building new teachers’ confidence
CGP Education’s program has features to enable teachers like Ms. Chang to get on 
their feet and deliver successful coursework from day one.  Our programs are split 
into manageable Lessons, rather than large vague topics.  We’ve taken the guesswork 
out of pacing — each program is structured around Lessons so that Ms. Chang can 
comfortably cover all the California standards in time for testing success. 

Ms. Chang

“I’ve found the change to middle school Math to be overwhelming.  
I’m struggling to teach Math, which isn’t my specialty, and covering 
all of the standards for the year in my classes seems impossible.”
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Section

2.5
Exploration — Basic Powers

Purpose of the Exploration
The goal of  this Exploration is to have students physically produce the powers of  small whole numbers.  Students will see
the exponential growth effect by repeatedly folding a piece of  paper.  The end result is that students will see how powers
are the same as multiplying a number by itself.

Resources
• sheets of  paper (the thinner
and longer the better)
• rulers

Common error
Students may encounter difficulty with
the folding process.  This activity
does require a certain level of  manual
dexterity.  Students who rush and
make sloppy folds will not have a
product that is easy to interpret.
Remind students that they should
make a light fold and check it before
making a heavy crease.

Math background
When you multiply a number
repeatedly, the product grows very
quickly.  This activity develops
students’ understanding of  this
concept.

Strategic & EL Learners
Strategic learners may have difficulty
making equally spaced folds.  A good
fold in Exercise 1 can be
accomplished by matching up the
corners of  the paper and pushing
down gently.  For Exercises 3 and 4, it
may be necessary to use a pencil and
ruler to mark where to fold the sheet.

EL learners may be unfamiliar with
words like “crease.”  Explain that to
crease is to make a folded edge of
the paper.

Concept question
“Do you think that you’d be able to
continue to fold the paper for much
longer?”

No — each fold means there are twice as
many rectangles.  These get smaller and
smaller, and the fold gets thicker and
thicker.

Exercises
1. Continue to fold the paper into two equal sections each time.

Write the total number of rectangles produced after the given number of folds.
a. 3 b.  4 c.  5

2. Write your answers to 1a, b, and c as powers of 2.
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Basic Powers
Section 2.5 introduction — an exploration into:

You can find the powers of numbers by repeatedly folding a piece of paper.  Each extra fold you
make produces more rectangles.  You’ll see how the numbers of rectangles produced are powers.

Take a sheet of paper and fold it into two equal sections.
When you open it up, you’ll see there are two rectangles.

If you fold the paper into two again, then fold it once
more, you’ll have four rectangles when you open it up.

When you repeatedly fold a piece of paper into two, you repeatedly multiply the number of
rectangles by two.  And when you repeatedly fold a piece of paper into three, you repeatedly
multiply the number of rectangles by three.  This gives you the powers of 2 and the powers of 3
— because powers are produced by repeated multiplication.

Round UpRound Up

Basic Powers

Exercises
3. Fold a piece of paper repeatedly into three, in the way described above.

What is the total number of rectangles produced from the:
a.  second set of folds? b.  third set of folds? c.  fourth set of folds?

4. Write your answers to 3a, b, and c as powers of 3.

5. With a new piece of paper, experiment with this process to make 25 rectangles.

6. Is it possible to make 10 rectangles of equal size by using the process above?

The number of rectangles produced by each fold represents the powers of 2.

20 = 1 21 = 2 22 = 4

folds

fold

4 rectangles

2 rectangles

fold open
out

fold fold
again

open
out

Now take a sheet of paper and make two folds, so that it forms three equal sections.

Repeat this by folding the paper into three equal sections each time.

A long piece of paper
makes this part easier.

folds

open outfold into three
sections

3 rectangles

9 rectangles

folds

open outfold into three
sections

8 16 32

9 27 81

Fold a piece of paper into 5, then into 5 again (52 = 25).
   No — you have to fold

it into 10 rectangles at the first stage.  10 can’t be written as a power with a whole number exponent.

8 = 23 16 = 24 32 = 25

9 = 32 27 = 33 81 = 34
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Time allowed for test:  

ClassDate

Name

Score

A
7 4

15 9

−
−

B
7 1

3 5

2 2

3 3

⋅
⋅
−
⋅
⋅

C
7

15 3

4

9 5⋅
−
⋅

D
7 3

15 3

4 5

9 5

⋅
⋅
−
⋅
⋅

1. Which of the following can be used to compute 
7

15

4

9
− ?

2. Simplify:
5

8

1

2
÷

3. Simplify –7|8 – 12|.

Algebra I
Preprogram

Benchmark Test

Preprogram Benchmark Test

4. Between which two integers does the square root of 95 lie?  Explain your reasoning.

CGP Education — offering comprehensive support for California Math teachers!

Resources that really work
Each program begins with a Preprogram Benchmark Test designed to 
check whether students are ready for the course.  Ms. Chang can then 
use the Skills Review CD-ROM where necessary — an intervention 
tool to bring struggling students up to proficiency on the areas they are 
having difficulties with. The CD-ROMs review prerequisite skills from 
the previous two grades.  Additionally, our Assessment Test Generator 
CD-ROM allows teachers to create tests to check comprehension of any 
specific textbook Section, Chapter, or California Standard.  

Each Lesson also provides the teacher with specific direction for 
Advanced, Strategic and ELL students, highlights Common Errors and 
prescribes the use of components — all allowing the class time to be 
spent on teaching.

With you every step of the way
We are not successful unless you and your students are.  With our highly qualified Curriculum 
Trainers, Ms. Chang has the support that she needs to make her class successful and her job 
rewarding.  She can make use of advice on using all of the components in our programs, along 
with endless tips for teaching successful and engaging Math Lessons. 


