Traditional Golumh-Addition: Partiol-Sums Addition:

Exomple: 248 *+ 187 Example: 248 * 187
1 168's 18's 1's
189 18 7
5 Steé I: |ﬁdd onhes 1 8 (8%7:15)
Step 2Add tens 1 2 0 (16*88-120)
11 Step 3§Add hundreds *3 0 0 (2680*188-388)
248 Step +|Add all + 3 8
+187
35 Note: This method vses what each digit s
actoally worth (place valve) to add. This makes
11 more logical sense to some students than
@ 248 ‘carrging” o humber to the next column simply
+ 187 becavse they wers told to do so (without
433 vnderstonding why). 1he bold part to the right

does nhot heed to be written onhless the child
wohts to write it in order to stay organized.



Traditional Moltiplication: Partial-Products Moltiplication:

Example: 26 x 34 Example: 26 x 3¢
+g 18's 1's
oot 2 ;.
X3% 131
4 2% (4x6=2%)
8 0 (4x20-86)
+9 18 0 (6x30-188)
@] 26 Step+:)6 & & (20x30-688)
X34 _
104 Step 5:|Add each part of the product together.
*1
® & (ross out or erase 2t
Step 3| 26 oy
X34 i
104 *600
0 (place holder) L
+ Note: This method uses what each digit is
- actoally worth (place value) to moltiply. This
zg mokes more logical sense to some students than
X 3¢ ‘carrging” o homber to the next column to add
104 on (not moltiplg) without onderstanding why it
86 is done. They also don't have to worry about
the “place holder” zero that doesn’t make sense
" to most Kids and is often forgotten. The bold
- part to the right does hot heed to be written
Step 526 onless the child wants to write it in order to
x 3¢ Stay organized.
104
7860
Step 6:)26
X 3%
184
780



Area Model Moltiplication (1x3): Area Model Moltiplication (2x2):

]_Steé _I:]Draw a box long & wide enough for each Step 14 Draw o box long & wide enough for each
place valve (give lots of space). Example: 345 X 8 place valve (give lots of space). Example: 26 x 34

p 2:\Decompose each humber by it’s place ' Decompose each humber by it's place
p 9 p | p 9 p

value and write the expanded notation alohg the volue and write the expanded notation along the
top and side of the box (1 vsvally do the fohger top and side of the box.
number on top but it does hot matter). 28 6
3600 40 S
8 36
ki
me enough boxes so each humber on | Step 3} Draw enough boxes so each number on
top has it's own colomn and each humber on the top has it’s own column and each number on the
side has it's own row. side has it's own row.
300 40 S 2% 6
8
30
ti.

[ Step 4:|Moltiply the hombers on the outside of

each square by the number on the side (similar
t0 0sing a moltiplication table) and put the
product inside the box.
3660 40 S

|Step :)Choose “vpstairs” or “downstairs” to

moltiplg first. For instance, if gou choose
“opstairs” (the 30), multiply each # on top by 36
(line up each answer just like vsing o

8 moltiplication table). Do the same with the
QHOO 320140 “downstairs” (the 4, moltiply both top #'s by 4.
@ s 20 6 0 @
pS}Find the sum of il of the boxes. |y . 40
osually add the biggest & smallest place valves koo ‘80 @ [O(D lgo 3 780
mentaily and then add the others in between.) 4 ¢ g0 @ %0 |24
2900 * 320 * 40 _
biggest  smollest [ Step 5Find the sum of all of the boxes. (1
osually add the biggest & smallest place valves
2444 345 mentallg and then add the others in between.)
+320 > X _8 .6®® 180 * 86 * 2¢
2,760 2,760 biggest smallest
62% 26
*260 > X3%

884 884



Lattice Moltiplication: Exomple: 26 x 3¢
This method seems to be the most liked by students & disliked by parents. This wag does take a little bit more
writing, but I think kids like this way becauvse it appears to be more of o puzzle. In addition, to do lattice they just
have to know the bosic facts without randomly carrging humbers to add later or using a “place holder” zero (like
the traditional method) & they don't have to know extended multiplication focts or place value (like the partial
products method). This is exactly like the area model, but withoot the zeros (and extended moltiplication).

Step 1jDrow o box.  [Step 2jWrite the numbers olong  [Step 3JDraw enough columns so each digit
3 the box. It does not matter which oh top has it's own column.

nhomber is along the top or side.

Z b 2 b

3 3

t ¢
‘Steé “h)me gnough rows so each digit ;Steé _S:}Drow dingonals through each box by going from
oh the side has it's own row. the upper right corner to the lower left corner. (I tell
them each triangle shoold look like half of a sandwich.)

2 6 Z 6
3 3

; ydvava
_____ v

{_&‘&e@'}tﬁhoose “0pstairs” or “downstairs” to multiply first. For instance, if gou choose “vpstairs” (the
3), moltiply each digit on top by 3 & make sure the answer goes ohder onhe of the numbers you moltiplied
ond beside the 3. Do the some with the “downstairs” (the ), moltiply both top nombers by 4.

6 © b




™ 6 DIVISION STEPS

1. Divide

s Y,

A\ 2. Multiply N

VAR
4 3. Subtract

\' 4. Check

2 ]

3 _.
7 L/
O

L

S.

Divide — Ask gourself "How manyg groups
of ___ (the divisor oh the outside) can
gou make out of ____ (dividend oh the

inside)?”

Moltiply — Moltiply the answer gou
wrote onh top times the number gou are
dividing by (the divisor).

3. Subtract — Subtract the product
(answer from moltiplying), from the
place valve gou are working on, to see
how much is left to divide.

Gheck — Ask yourself “Con I make ang
more groups of ___ (the divisor oh tho
outside) out of what I have left?” The
answer shovld alwogys be NO, otherwise

4ou have calcolated something wrohg.

Bring Dowh — Bring dowh the next place
volue & start dividing again ot step &l.

Remainder — Angthing thot is left over
(can nho longer be divided) is the
remainder. A remainder con be written
08 a froction by putting the remainder
oh top and the divisor (the humber on
the outside) on the bottom OR a decimal
by adding a decimal point and zeros to
the original dividend (humber inside) and
continving the division steps to ot least
the tenths place (vsually hundredths).

***(Jou khow gou are dohe wheh each humber in
the dividend (the inside &) has o humber oh top

of it for the ahswer.***



Traditional Division:
Exomple: 347 + 4

0

|&ié _1:!‘? 347

Qoo can't moke any groups of ¢ out of 3.

p 2)Jou can moke 8 groups of ¢ out of 34,
08
X
4 [3%7
-320  <(8 groups of ¢ = 32)

27 €({Jou have 27 left over to +)

Step 3:1(Jou can moke 6 groups of 4 out of 27.

086

e
-300
27
-2t <(6 groups of =21
3 <(Qou have 3 left over to +)

|Steé ‘f:] Jou can't make any groups of 4 out of
3, 80 3 is your remainder (or left over).

x 886 R3
41347
300
27
-24
3 €((Jou have 3 left over)

ﬁnswer i 86 With o remainder of 3 OR

86 34 or 86.75.

Partial-Quotients Divisioh:
Exomple: 347 + ¢
Note: This method vses several different
Quesses s to how moch will divide into the
whole entire humber instead of dividing small
parts ot a time. Stodents 0se extended focts
(focts with 8's such as 56 x 4 = 280) ihstead of
basic facts. Stodents would hot write the bold
parts on the left & right below, just the #'s.

Ask gourself about how mang groups of

4 coh I moke with 349? (Szudents can take a random
Quess such as 20 or they can vse reasoning svch as
follows... either way they should try to moke a guess that
will give an answer s close to 347 as they can. Thé
answer to a guess canhot go over 347.)

TRhow 4 X 106 is 4868 ond 347 is 185S thon
that so I will guess 88, OR 56 x 4 is 286 and 347
is 0 lot more than that so I'll guess 88.
(347 |
80 groups of 4 = -320 | 80 (Quess &l
27 | <({ou have 27

left over to =)

'Li:i_@pz Ask yourself about how many groups of

4 can 1 make with 277
4[ 347

80 groups of ¢ = -320 | 80 (Guess &l
27
6.0raups of 4 = -2¢ | 6(0uess 2)

3 | €(Qouhoves
left over to +)

[Steé 3§ Ask yourself about how mang grouvps of

+ can I make with 32 Jou can't moke ang more
groups so you are dohe. The left side is the
remainder & goo 0dd goor guesses (make sore
theg are lined up carefullg) to get gour answer.

¢+[3%7
-320 | 86 (Quess &1)
27
b groups of ¥ - 2% | * b (Guess #2)

Remainderis3 | 86 (or 86 34)



Exomple: 347 + 4

]First Por_t:iﬁsk gourself about how mang

groups of 4 con I moke with 3477 ¢ students
moke random guesses they will Still get the right onswer
but should Still try to make lorge random guesses. Small
QUBS58S take moré work.. Seé next 2 examples)

4347

28 groups of ¢ = -80 | 20 (Guess 1)
- 27 | ¢l o)

28 groups of ¢ = -80 | 20 (Guess #2)
187 < 1187 left 0 +)

20 groups of 4 = -80 | 20 (Ouess #3)
187 < (187 left to +)

28 groups of 4 = -80 | 20 (Buess &#1)
27 € (27 left to =)

S groups of % = -20 S (Buess #8)
7 € (7 left to )

1group of = -t | 71 (Guess #6)

Remainderis 3 | 86 (or 86 %)

[CastPart}Ask gourself about how many groups

of 4 can I make with 3? Jou can't make ang
more groups so you are done. The left side is
the remainder & gou add goor guesses (make
sure they are lined vp carefolly) to get yoor
answer.

Partial-Quotients (Big Rahdom Guesses):
Example: 347 = ¢

groups of ¢ can I make with 3477

_ 4f347 |
50 groups of ¢4 = -200 | 58 (Guess #1)
T 147 | < amersto
40 groups of 4 = -128 | 38 (Ouess #2)
T 27 | cwetton
28 groups of 4 = 24 |7 6 (Guess #3)
Remainderis3 | 86 (or 86 %)

ﬁsk gourself about how many groups

of 4 can I moke with 32 Jou con't moke angy
more groups so you are done. The left side is
the remainder & you add gour guesses (moke
sure they are lined op corefoliy) to get goor
answer. The bigger guesses gou moke, the less
writing goo hove to do.

Partiol-Quotients Divisioh Mistakes:
Example: 347 + ¢

Note: The most common mistoke with this
method is simply errors in subtracting or hot
lining guesses up correctly to add when finished.

Ask gourself about how mang groups of 4 can I
make with 3477
4 347

188 groups of ¢ = -480

Jou can't subtract 488 from 347, the ahswer
would be hegative. If at ang point in the
problem goor guess is too big, you Must erase it
and moke o smaller guess.

106 (Guess =1)



Area Model Divisioh:  Example: 347 + 4
Note: This method is very similor to the
traditional method but uses place valoe to see
how moch will divide into the whole entire
humber with each step instead of thinking of

Jost one digit. Students vse extended facts
(focts with 8's such 08 58 X ¢ = 288) instead of
basic focts. Students would not write the bold
parss on the left & right below, just the #'s.

p L} Start with the hundreds place and ask
gourself about how many groups of 80 (¢

hondreds) can I make with 347? 1 khow 1 groop
would be 480 and 347 is I1ess than that so the
hondreds place most be o 8.

8 groups of 460 =, 8

4[3%7

|3tep z:s Now look ot the tens place and ask
gourself about how mang groups of 48 (4 tens)
can I make with 3477 1 know 8 groops would be
326 and 9 groups would be too moch (360) and
347 is 1ess than that so the tens place most be
on 8.

8 groups of 460 = , 08

4347

8 groogs of 46 = -320
27 é(gou have 27

left over to <)

Last look at the ones place and ask
gourself about how mang groups of 4 can 1

maoke with 27?7 1 know 6 groups of ¢ woold be 24
and 7 groups would be too much (28) So the
ohes place must be a 6.

0 groups of 180 = . 886

+{347

8 groups of 48 = -328
27

b groups of ¢ = A

3 <(Uou have 3

l8ft over to +)

{Steg Hiﬁsk gourself i gou can make ang more
groops of 4? Since you can't make ahg more
Qroups, gou ore dohe.

8 groups of 166 - 886
4[347

8 Qroups of 46 - -320
27

Remainder is 3

Finol Ahswer =86 3 (or 86 34 or 86.75)



