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Ob Jectlves.

Rewew mathematlcal operatlons and propertles

Look at “order of operatlons through the Iens of the
mathmatlcal shift, rigor, (specmcally the component
conceptual understandlng) | | |

Apply understandlng to 5|mpI|fy|ng algebralc

expre55|ons

Use understandlng of order of operatlons
to soIve Algebralc equatlons |




College and Career Readiness Standards

o Specific Maihemétical ;Conteént Sta@ndards

B

° Stand?ards fbr Mathemétical Practié:e

° éMathefmaticéaI Shiéfts



STANDARDS FOR MATHEMATICAL PRACTICE

. Make sense of problems and persevere |n solvrng them (MP. 1)

. Reason abstractly and quantltatlvely (MP 2)

. Construct vrable arguments and crlthue the reasonlng of
others (MP 3) -
. Model W|th mathematlcs (MP 4) 5 ‘
. Use approprlate tools strateglcally (MP 5) |
-Attend to precrsron (MP 6) &
. Look for and make use of structure (MP. 7) L g

‘6"4

. Look for and express regularlty N repeated reasonlng (MP 8)



Methem?atical? Shiftez

Sh@ift 1- Focus{ Focusfing stfongly@where the standafds foeus

Shlft 2 - Coherence De5|gn|ng Iearnlng around coherent

progressmns IeveI to IeveI

Shlft 3 - ngor Pursumg conceptual understandlng,
procedural sk|II and quency, and appllcatlon

—aII W|th equal |nten5|ty



Shift§1 = Focﬁs- Focdsing stérongjy Where the standards focus

o narrow 5|gn|f|cantly and to |
o deepen the manner in whlch they teach mathematlcs
0 secure the mathematlcal foundatlons | '

o conceptual understandmgl

0 procedural sk:II and quency, and

o ablllty to apply the math they have Iearned
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— i
Mile Deep @
- - i ke e 2
i ._ i - -.'..;‘
i

out5|de the math classroom




Shift 2 - Cohe@rence: Designiéng Iearhing aréund cofherentéprogrefssions

level to level

° cre%\te cohérent pirogressiions in ithe coﬁtent within anﬁd acrosﬁs Ievels;,
SO téhat stuédents céan builél new uinderst&imding <§>nto prévious .
fouhdatioﬁs. Thatéway, inés.tructoérs can c,%ount on studehts having
Confceptuafl underfstandinfg of Co;e contént. Ins’écead oféeach stéandardé
sigr§1aling aénew céncept c§>r idea,éstandaérds at Higher Iévels bécome

exténsionsé of pre\f/ious Iefarning.é | | | |
| | | | coherent progressions



What's the answer to this?
h+10+2=7
Did you get 7?

Do you see how the answer could be 9?

There are two possible ways to do this problem:

- 4+10+2

Do the addition Do the division
first: first:

4+10+2
14 +2 4+5

14 =2 4+5

| 9

7~

Operations?

Why Do We Need an Order of

Which is it?

Both answers can't be right or we'd always be
arguing about the answers to math problems. The
nice thing about math is that there's always just
ONE answer!

So, a long time ago, math geeks decided to make a

set of rules for what to do first in a math problem.

These rules are called "the order of
operations."

I'll tell you what the rules are in the next lessons...
For now, remember this word:

PEMDAS

Go to the next lesson to find out if the answer to our
problem is 7 or 9! And go all the way through to
find out what all the letters of PEMDAS stand for!

- http://www.coofmath.com/preaIgebra/05-order-of—operations/O1-order-of-operations-why-O1
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Bésic dperaticns:

Addition;

Subtraétion:

Multipliéation:

Division:



-Addltlon

§Subtraction:

1286-99=

1286 or 1286
=99 99 .




Key ideas; for Multiplicatioh:

Numberof Number per total number
( ggroups )>< ( group ) - ofltems

Number Of_ ) total number
groupS | of |tems

Number er
group



Multlpllcatlon

(s)x(g)

5) Equalgroups of (3) = 15

* *_ *
*+*+é*é|—*;+
x Kk Kk Kk

L



’ total number
’ total number




PRIOR/FOUNDATIONAL KNOWLEDGE

DISCOVER CONCEPTUAL LINKS TO PREVIOUS SKILLS (COHERENCE)
-What does an equal 5|gn mean‘? ' :
-Math propertles _ l |

| | -Addltltve Inverse bt-4= O

-Addltlve Identlty 8+0= 8

-Multlpllcatlve Inverse: 5 X % =1

-Multiplicative Identlty 7X1=7 | |

-Commutatlve property of Multlpllcatlon/Addltlon

-Assomatwe property of Multlpllcatlon/addltlon

-Deflnltlon subtractlon '

-Deflnltlon d|V|$|on '

Others _ _
-Order of operatlons



PEMDAS PERMDAS BEDMAS BODMAS/
BIDMAS

Parenthesis Parenthesis Brackets Brackets
Exponent Exponent/Roots Exponents Orders (Indices)
Multiply/Divide Multiply/Divide Divide/Multiply Divide/Mult
Add/Subtract Add/Subtract Add/Subtraction Add/Subt
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WRITE AS AN EXPRESS|

= e acasacus . xt
HE: UNITED ST

e

B NAVIRE | S

)
SORAMERI(A

20+$10+%5

P $20+$10+$5
C $20+$10+85



WRITE AS AN EXPRESSION

- $5 $20+$10+$5
S C $20+310+$5
N . 5 $20+$10+$5

One dollar 2 “fives twenty ten &flve

1 i 200)  + 3 (20+10+5)

What is the most natural step@to do first?



USING ORDER OF OPERATIQNS
1 m 2(5) N 3(20"'10"'5) Slmpllfy W|th|n the

pa rentheses

1 + 2(5) + 3(35) _ .
| | Multlply/D|V|de

1+ 10 " 105 Add/Subtract

%
116 X

| OI]O ﬁ?



NQT .RDER OF .PERATIONS

1 + 2(5) + 3(20+10+5) -Multlply usmg
dlstrlbutlve property

1 + 2(5) + 3(20)"'3(10)"'3(5) Multlply/D|V|de
1410 +60 + 30 + 15 ade/subtract
= 5\?

116







HOW DQES THIS HELP US IN SOLVING
ALGEBRAIC EQUATIONS" | |

Key Shlft Coherence

Creatlng connectlons across the content areas,
SO students can bqu new understandlng onto
prewous foundatlons | | | |

Usmg the order of C .peratlons Iet S solve
the algebralc problem by retracmg our
steps | | | |



- $20+$10+$5
52 §$20+$10+$5
o §$2o+$10+$5

1+2(><)+3(20+1o+5) 126



1+2(x)+3(2o+1o+5) 126

1 Srmplrfy— usrng order of operatrons

2 To solve algebraroally, retraoe your
steps Undo the Iast step frrst '



1 +2(x)+3(20+1 o+5) 1 26
1. S/mpl/fy- usmg order of operatlons

1+2( )+3(35) 126 S/mpllfy W/thm parentheses

1 +2x+70 126 S/mpl/fy, addmg l/ke terms

Whats happen/ng7 :
Use the inverse to “ ndo” /t

2x+71=126
I g(RetraClng our stepS )



Rather than an unbreakable rule-
“Order of Operations”

Sometimes....

Always....

Never...
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