Lesson Plan for Activity: Binary Numbers/Binary Name Chains

Subject: Binary Numbers Length of Lesson: 1 hour

Concept or Skill Focus: Learn how to count in binary and represent words and numbers in binary

Objectives/Outcomes:

Learn how to count in binary
Learn how to represent words and numbers using just O and 1

Materials

Binary Numbers Activity

Laminated sheets of 1, 2, 4, 8, and 16 dotted cards (as shown in Binary Numbers page 2)
Different colored beads (I used pony beads)

String or cord (I used hemp cord)

Key rings with chain, or mini carabiner clip hook (optional)

Initial Cut-Out Strips (below)

ASCII Alphabet in Binary Sheets (as answer keys, or if students get stuck) (below)

Activities and Time Line (Introduction, Middle, Conclusion)

1.

Write the numbers 0, 1, 2, 3, 4, ... 10 in a column on a whiteboard, and have students convert the
base-10 numbers to base-2 numbers using counting strategies. For example, 01 is 02, 11ois 12,
since you cannot use the digits 2, 3, 4, 5, 6, 7, 8, and 9, the next available counting number is 10,
so therefore, 219 is 102, and 310is 112. Since you cannot use the digits 12, 13, 14, 15, 16, 17, 18,
19, 20, ... 99 (because these numbers contain digits that are not just 0, or 1), that means 41o1s
1002, and so on.

Choose five children to hold the demonstration cards at the front of the class in the order: 16-dots
8-bots 4-dots 2-dots 1-dot. Observe the powers of 2. Practice converting base-10 numbers to
base-2numbers using the Discussion questions on page 4 of the Binary Numbers document.

Practice using some of the other worksheets (if needed).

4. In ASCII, letters are assigned to numbers and those numbers are encoded in binary. As it

happens, numbers are assigned sequentially so letters that differ by one spot in the alphabet are
also next to each numerically. The capital letter A has the ASCII code decimal 65, capital B has
the ASCII code decimal 66, ..., capital Z has the ASCII code decimal 90.

Letter ASCII Binary
A 65 0100 0001
B 66 0100 0010

Have students write their names in a column on the left-hand side of the Initial Cut-Out Strips and
determine the ASCII code for each letter of their name. Students can then convert the decimal
value to binary using the powers of two rules they learned in step #2.

Have students choose two different color beads: one color for all zeros, and a second color for all
ones. Some students may choose to have a third color they can use as a separator between each
letter.

. Thread each bead on a 36 string in the correct order of the binary number. They can choose to

make a necklace, keychain, or backpack clip.



Traveling Circuits cns .
@ Lesson 1: Binary Baubles Initial Cut-Out Strips

THlNKERSM%THW TRAVELING CIRCUITS - SERIES 1 COMPUTER SCIENCE

© 2013 www.thinkersmith.org



Letter

SrX-——TITOmMmMmON >

Letter

S-rX-——TITOmTMmMmON >

Binary

E(Em EER[]
E(Em ER(Em
E(mm EER0C
E(Em m(mm
E(Em mOm0
E(mm m00m
ECEE mO0O0O
E(EE [EEmE
E(mm [Omm0
E(0mm [(OmE(m
Emm [(OmQO0d
E0mm O0mm
ECam O0Om0
Binary
E(Em EER[]
E(Em ER(Em
E(mm EER0C
[ [m] | B Im] ]|
ECEm mOm0
E(mm m00m
ECEm mO0O0
E(EE [EEE
E(am [Omm0
E(mm [(OmE(m
Emm [(Om0O0d
E(0mem OO0mm
ECam O0Om0d

Letter

N<XS<CcHwnxxmxQO©Wo =2

Letter

N<XS<CcHwnxxnxQ0Ow©wo =2

Binary
ECam O00Om
mCmm 0000
E0n] EEEN
[ [m] [mi [ ] [m]
[ [m] [mi [ [m] |
E0m0 mm00d
e m(m=m
E0e0 m0O0md
E0e0 m00m
EO0m0 =000
(e [(Ommm
om0 [Omm]
e [(Omm

Binary
ECam O00Om
mCmm OJ0O00
E0n] EEEN
[ [m] [mi [ ] [m]
E(n] mE(m
E0m0 mm0d
e mm=m
E0m0 m0Omd
E0e0 m00m
mO0m0 =000
E0m0 [(Ommm
mCm] [Ommd]
e [(Omm

ASCII Alphabet in Binary

ASCII Alphabet in Binary

Letter

SrX-——TITOmTMmMmON >

Letter

SrX-——TITOmTMmMmONw>

Binary
E(JEm EER[
E(em ER(m
E(mm EER0C
[ [m] | B Im] ]|
E(Em mOm0
E(Em mJ0m
E(mm =000
E(em [uEE
E(am [Omm0
E(0mm [(OE(m
mCmm [Om00d
E(0mm O0mm
ECam O0Om0d

Binary
E(Em EER[]
E(em ER(m
E(mm EER0C
[ [m] | B Im] ]|
ECEm mOm0
[ [m] [ B m[m] |
ECmm =000
E(em [uEE
E(am [Omm0
E0mm [(OE(m
mCmm [Oe00d
E(0mm O0mm
ECam O0Om0d

Letter

N<XS<CcHwnxxnxQOo©wo =2

Letter

N<XS<CHwnxxnxO0OUow©wo =2

Binary
ECam O00Om
mCmm 0000
E0n] EEEN
[ [m] [mi [ ] [m]
[ [m] [mi [ [m] |
E0m0 mm00d
e m(m=m
E0e0 m0O0md
E0e0 m00m
EO0m0 =000
(e [(Ommm
om0 [Omm]
e [(Omm

Binary
ECam O00Om
mCmm OJ0O00
E0n] EEEN
[ [m] [mi [ ] [m]
E(n] mE(m
E0m0 mm0d
e mm=m
E0m0 m0Omd
E0e0 m00m
mO0m0 =000
E0m0 [(Ommm
mCm] [Ommd]
e [(Omm

ASCII Alphabet in Binary

ASCII Alphabet in Binary



