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ÇEngaging problem solving

ÇHigher depth of knowledge problems

ÇReal world problem-based learning

ÇPractice preparing to implement a 

lesson





There are 125 

sheep and 5 dogs 

in a flock.  How old 

is the shepherd?





Å75% of them gave me numerical responses

Å2 students calculated the answer to be 130 (125 + 5)

Å2 students calculated the answer to be 120 (125 ð5)

Å12 students calculated the answer to be 25 (125 ÷ 5)

Å0 students calculated the answer to be 625 (125 x 5)

Å4 students stated that they guessed their answer (90, 

5, 42, and 50)

Å4 students tried to divide 125 by 5 but could not 

correctly implement the procedure



ÅMaking sense of mathematics

ÅIntellectual autonomy

ÅIntellectual autonomy is about being able to 

think for yourself and not being dependent 

on others for the direction and control of 

one's thinking.



What Does the NHTSA Say?

According to a NHTSA study, 3 out of 4 

kids are not as secure in the car as they 

should be because their car seats are 

not being used correctly.



Å ñbecause they have their child in the right seatò

Å ñbecause their car seats are not being used correctlyò





WHAT IS THE 

PURPOSE OF 

A K -12 

EDUCATION ?

ÅCollege readiness

ïACT National Curriculum 
Survey

ïSurveyed 9,937 educators
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Source: http://www.act.org/research/policymakers/pdf/NCS-PolicySummary2012.pdf



WHAT IS THE 

PURPOSE OF 

A K -12 

EDUCATION ?

ÅCollege readiness

ÅCareer readiness

ïAssociation of American 
Colleges and Universities 
survey

ïSurveyed over 300 
employers with at least 25 
employees  and many new 
hires



Critical thinking and 
analytical reasoning skills

Analyzing and solving 
complex problems

Communicating 
effectively orally
and in writing

Applying knowledge and 
skills to real-world setting

Working w/ numbers and 
understanding statistics 55%
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Source: http://www.aacu.org/leap/documents/2013_EmployerSurvey.pdf



Source: http://www.corestandards.org/other - resources/key -shifts - in -mathematics/



What is the perimeter 

of a rectangle that 

measures 8 units by 4 

units?





Procedural Skill and Fluency

Conceptual Understanding

V
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List the dimensions of 

a rectangle with a 

perimeter of 24 units.





Procedural Skill and Fluency

Conceptual UnderstandingU

U



WHY ?
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Procedural Skill and Fluency

Conceptual UnderstandingU
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Source: http://www.cde.ca.gov/ta/tg/sr/documents/cstrtqmath3.pdf
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Conceptual Understanding
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Of all the rectangles 

with a perimeter of 

24 units, which one 

has the most area?





Procedural Skill and Fluency

Conceptual UnderstandingU

U



Defining the Problem

uStudents appear to demonstrate 

òdeep, authentic command of 

mathematical concepts ó when 

given commonly used problems.

uHowever with more challenging 

problems, the same students seem 

to no longer demonstrate that 

command.



Addressing the Problem

uFirst, we must have a clear understanding 

about why these problems are different 

from one another.

uNext, we need to practice using these 

problems so that we understand how 

students may react to them.

uLast, we need a source that can provide 

us with a variety of free problems.







Complicated 

or Complex?







Source: Unknown



Source: Tracy Watanabe - @tracywatanabe



Source: Penny Lund

http://isntitelementary.blogspot.com/



DOK Level Differences

u Level 1: Recall & Reproduction

u Often a trivial application of 

facts.

u Generally requires little to 

no cognitive effort beyond 

remembering the right 

formula.

u Usually only one answer .

u Level 2: Skills & Concepts

u Usually requires more than 

one step to solve.

u Often multiple answers.

u Level 3: Strategic Thinking

u Usually requires critical 

thinking about the best way 

to approach a problem.

u May be multiple answers or 

a single optimal answer.

u Often challenging enough 

to make your head hurt.

u Level 4: Extended Thinking

u In mathematics these are 

generally represented by 

performance tasks or 

problem -based lessons.



Use the numbers 1 

through 9, exactly 

one time each, to 

fill in the boxes 

and make three 

decimals whose 

sum is as close to 1 

as possible.
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ÅWhen will students ever use 
this?

ÅWhat DOK level should I start 
students off with?

ÅHow do teachers fit these 
problems into their pacing?

ÅHow do I help prevent students 
from giving up after trying the 
problem once or twice?

ÅWhere can I find other DOK 2 
and DOK 3 problems or submit 
ÏÎÅÓ )ȭÖÅ ÍÁÄÅȩ

DOK

FAQ





ÇEngaging problem solving

ÇHigher depth of knowledge problems

ÇReal world problem-based learning

ÇPractice preparing to implement a 

lesson
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