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Problem Solving

—Solve this problem in a way that makes sense
to you.

—Share your strategy and solution with your
table

— As a table group, share one strategy to share
with the whole group.

— Make a poster showing this strategy
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Mathematical Practices

1. Make sense of problems and persevere in solving
them

2. Reason abstractly and quantitatively

. Construct viable arguments and critique the
reasoning of others

. Model with mathematics

. Use appropriate tools strategically

. Attend to precision

. Look for and make use of structure

. Look for and express regularity in repeated reasoning
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Routine vs. Non routine problems

* How would you define or describe routine
math problems?

* How would you define or describe non routine
math problems?

* Why are both important opportunities for
students to experience throughout an
&ifrlstructional cycle?
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What do you think Cognitively
Guided Instruction (CGI) is?

* Thinking about the words...how would
you and a partner define CGI?

* Based on your definition of CGI, what
student and teacher actions would you
observe?
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Mathematical Practices

1. Make sense of problems and persevere in solving
them

2. Reason abstractly and quantitatively

. Construct viable arguments and critique the
reasoning of others

. Model with mathematics

. Use appropriate tools strategically

. Attend to precision

. Look for and make use of structure
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Research — Problem Types

CGl is a result of extensive research from the University of
Wisconsin during the 1980’s and 1990'’s.

Children’s ; ’ﬂr:m 7
Mathematics ¥ Gy
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Problem types identified in CGI Research as well as in
Mathematics Learning in Early Childhood from The National
Research Council.

@
*i ARIZONA'S
CoLLeGe AND CAREER READY STANDARDS
AZCCRS in Mathematics contains
two different tables that address the
problem types that all students in K-
5 should have the opportunity to
experience and master.
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Table 1 Addition and Subtraction Situations

Arizona Mathematics Standards Articulated by Grade Level

Table 1. Common addi situations.®. CGI ’ ypes in ialics”
Change Unkrow
JRU. Jou.
T Bunnies 59T o the orass Thies more | Two BUnas ware Safing on e Orass | Some Burvees wara s#iing GThe grass
tunnies hopped there. How many butnies | Some more bunnies hoppedthere. | Thse more busmves hoppedthere. Then
rdd 1o art on the grass naw? Then there were frve burvves. How | here were five bunies. How many bunies
24357 many bunnies hopped overto the frst | were onthe orass befors?
Join wa?
2%2e5
Thange Unknown Start Unknown
SRY SCU SSU

e Tove spia ware o the able Tsie o | Five sppies ware onthe obla Tate | Some Sppleswers o the Tl T o
apples. How many apples are on the lable | some apples.Then there were three | apples. Then there were tivee apples. How
oo appies. How many appies did) eat? | many apples were on the table befors?

Separate 5-222 5-2=3 ?2-2=3

Yol Unksiown Both Addends Unknown
Whale Unknoun Part nkrour.
“Thiee 1ed apples and two green appies are | Five apples are on the table Three are | Grandma has fove flowers. How many can
on the table How many appies as on the | 160 and the 61 e gresn. How many | she putn her rd vase and haw many
Put Together ( Take | (712 prothoghio f o
Apart! 34222 322%55-3= 5045 +0
Pat Pt hoe 13
Difference Unkiown ‘igger Un
Quentiy Unknown Faforat Urknown

THow many mow7 version] Warsion weth meore’) Warson wi “more)
Lucy has two apples. Jue has five soples. | Jule has three more ppies than Lucy | Jule has thes more apples than Lucy Jule
How many more apples does Jube have | Lucy has two apples. How many apples | has five appies. How many appies doss
than Lucy? do2s Jube have? Lucy have?

Compare? (How many fewer?” versice) (Version wth “fewer) (Version with ‘Tewer)
Lucy has tao pples. Jue has five spples. | Lucy has 3 fewer ppies than Jue | Lucy has 3 fewsr apples than Jule Jule
How many fewsr appies doss Lucy have | Lucy has two apples. How many apples | has five appies. How many appies dous
than Juke does Jike have? Locy have?
247:55-222 34227 b

Table 2 - Multiplication & Division Situations

Arizona Mathematics Standards Articulated by Grade Level

Table 2. Common situations ” CG/ d blem types in italics *
Unkinown Product Group Size Unknown Fmber of Groups Unknown
Moltpication (M) Patitoe Dvision (Paky) Measuramant Drvision (M)
CHow many in each group? Diision) (How oups Division)
= B3 3= UL Y] £ A—
Thre are 3 baga wah & plums in each | 118 pluma are shared equaly imio 3 5ags | I 18 plums are fo be packed® fo 3 bag.
Equel bag. How many plums are there in ak? | then how many piums wil be in each bag? | then how many bags are needed?
Groups
Measurement exampie Messurement example Messuement exsmple
GOUpAGREION | you need 3 lengths o string, each & | You have 18 inches of sting. which youwil | Youhave 18 inches of sting, which you wil
inches long How much sting wil you | ut inla 3 equal piéces. How long wil each | cut into pieces that are 6 inches long. How
need ahogethe? piece of sting be: many peces of strng wil you have?
S rows ORI S S 1718 sppies o weangsd o Teauairoms.—| 11 applen e wrwiged o waomi o o7 |
in each row. How many apples are how many apples wil be in each raw? 6 appies, how many rows wi here be?
Arrayst
Aves’
Area exampie Area example Ares exampie.
Combination Wihat s the area of a3 emby 6 cm A rectangle has area 18 square A tectangle has area 18 square centimeters
) cantmetars. 1f one side 15 3 cm ong. how | If one sideis 6 cmlong, how lang 1 a side
long s 3 side nextto t7 nextto 27
K Bis Fal costs 36 Ared al covts red Faf costs T8 and that s 3 imies 3 | A red hat costs $18 and 3 Bioe Faf cosfs 36
imes as much as the biue hat. How much as & blue Rat costs. How much does | How many times as much does the red hat
Compere rnich does the red hat cost? ablue hat cost? cost as the blue hat?
ste Measurement exampie Wessurement example Messurement exampie
Compaisan, A ndber bandis 6 cmlong Howlang | A rubber band is strelchedto be 18 cm iong | A rubber band was 6 cm long at frst Nowit
Rata, & Prcs wil the rubber band be when it is and that s 3 imes as long as it was o first | is sretched to be 18 cmong. How many
stratched to be 3 times as long? How long was the rubber band at irst’ times as long s the rubber band now as &
a1 st
Geneal e b7 Fx7=padp-az? Txb=p andp=b=7

Guiding Students to Share

correct?

. Can you explain your thinking?
. Where did you start?

How did you get your answer?
. How do you know your answer is

Can you justify/explain your solution?

Make the explanation an expectation!
Answers alone are no longer good

XK R nzonns
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Student sharing supports the Standards for
Mathematical Practice as students should be
able to “explain to themselves the meaning of a
problem, look for entry points to begin work on
the problem, and plan and choose a solution
pathway" (MP 1) and "justify their conclusions,
communicate them to others, and respond to
the arguments of others" (MP 3).

Common Characteristics of a
CGI Classroom

* Problem solving is a key component of math instruction

* Students decide how they should solve a problem;
multiple strategies are used and shared

« Students justify and communicate to their teachers and
peers how they solved the problems

Teachers understand children’s problem solving
strategies and use that knowledge to plan instruction

* Problem solving is done consistently throughout the

year

s Cusen

Thank you
Enjoy the rest of the conference

Suzi.Mast@azed.gov
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