What o bring to rss:
Ak students to bring P
4N oA SA.

1.2 Place \ialue

last time: * whole #s
* models: set, measuvement
* wmenals: lly, Egyptian, Roman, Decimal
* place value: value of o, digit i specified by ite position within vumbser
ex 457

L place value; 10, value 20

Place value; 1000, valve 2000

12 |- Place value

aowndrges: Place valve Gimpler notation)
Decimal Sypstem: /
dicoadvontoges: Place value
ttvicky concept! Students have ditficuttyy 4l
thiough elementany school)

Sy Place value 6 so ingained in adult winde. Dithicult to appreciate
importance € how had it is 1o learn.

Decimal vinmbers. fovmed by
Step (1) Form bundles of 1,10, 100..
Place | Step @\‘FV\WN\@MW enswe at most 9 bundles

\value of each denomination
Process think of : 10 pennies = 1 dime

Step (2) Record vumber of each type of bundle in the appropriate
position.



S Civen o ple of pennies, dimes and dollavs,
how do vow vepresent a B-digit wanmbver?
The act of creating a 2-digit numenal e a process)
This process wderlies neavly everything in elem. math.

Step(1) Put peies in piles of ten
Step (2) Bxchange each pile of 10 peries for a dime.
Step (3) Bxchange growps of 10 dimes for a ddlax

Bxample: K-2 problems which teach place valne
* Counting by fens (step (1)
* Gwitching decades wWhat comes after 297 592 992 (step (2))

*Thinking of 1482 A 14 lndveds + 82 ones
or 1 thousand + 48 tens + 2 ones (tep (2)

*\Whatt i6 20 move than 2477 (e %)
Sy easiex thow 'ie move” It is Place value not addition.



Wedels/eaching Seavence.
(1) Base 10 Vlacks

SHOW CLASS. - conveyy the idea of bundles of 10, but not the main
idea of Place \alve (position determines value)

(2) Chip Wodel
lhndvedse |  tens ones «—— denominations
O O O Op
ONO, ON©,
4 o S
[ place holde
(2) Bxpanded form:

2874 means B thousands + 8 lundveds + 7 tens + 4 ones
2000 + 800 + 70 + 4

Note: Egyption wimernle aveadyyin expanded form:

(4) Decimal wumerals: instead of 200 + 20 + 1 we write 2.



Place value in:
Adding, - simple principle : separately add ones, tens, wandvede.

Emlzl&: easiey) %25 + 165

(1) Chip Wadel (2) Bpanded form:  (2) Decimale:
lwndveds | tens ones 200 + 20 + 5 225
OO0 O O 00000 00 + 6O + % +165
o | 000|000 | 400 + 80 + 8 438
oXeXe, OO0

ote - each step further fom actual cownting)
* avoiding howd step (2) - vegrowping .
* con add colwmns in Ay ovaex\ Wiwy?

Hoawder examples involve step (2) - vegrowring
composing: (‘caxvying’ oy be wmisleading, veally exchanging)

23 tens ones
00 100000
+15 oo © loooog
O
S 1

decorpose: (‘vorvowing' wisleading, exchonging)

Z2, tens ones
& F— L O0000
- 15 0O 9OOO@@
DD
1 8

tthese provlems ave hader with step (2)) showld e done |ater)



Note: ‘tens comoinations” 1 +9,2+8,%2+7,4+6,5+9)
helps with vegrowping
B *60-8=50+00 -9 =952
¥*79+7=T5+5+2=82

N~
Place \ialue in wultiplication.:
* "Wudtiply by 10" 16 done by “appending a zex0’
Replace each penny w/ dime
dime w/ dollar

= shift digits

* gpecial featwee of place value. Wouldn't work for 9|
(1) Recal Hwoet1 w7
ennil x10 = Leennn
(2) perwies — dimes
dimes —— Adollave

Classrwom Bxercices: Show how Place Vialue e wsed to get answer
12 % 10 = 15 tens = 150

* 221 x 10 = (3 lumdveds + 2 tens + 1) x 10
= (& thousands + 2 lundveds + 1 ten) = 2210

XS S0 =Gx%x9 X110 =25 tens = 250
X 24 % 100 = 2400




Odering: (provides exercises which test € challenge place value
wndevstanding)

Fllin Cord

*S15 29 good

xb4)y 4b  good

*S7( 89 ot good could get vight answer tor the wiong veason

Easier provlems - steps (1)< (3) only teach 161)
Hoder - all 2 steps

HW - Read 12 € do Hw set 2.



