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What Are These Kids Doing?
Math(today) = Math(yesteryear)



https://www.youtube.com/watch?v=_HvGven4qJ0

https://www.youtube.com/watch?v=_HvGven4qJ0


OVERVIEW

• What is Standards-Based Reform/The Common Core?
• Inventing arithmetic procedures (Cognitively Guided Instruction)
• Alternatives to “traditional” algorithms
• New Math or Really, Really Old Math
• Implications for facilitating mathematical understanding



• Standards-Based Reform (SBR) in American education is not a new idea.

• 1892 - National Education Association’s proposed a system of education 
targeting “common results” and using “common means.”

• 1918 - NEA drafted Cardinal Principles of Secondary Education, national 
objectives for physical, academic, social, vocational, and ethical outcomes.

• Mid 20th Century - Efforts concentrated on standardizing opportunities for 
education, not necessarily content itself.

• 1969 - The National Assessment of Educational Progress (NAEP) was 
established to evaluate U.S. education, randomly testing 9, 13, 17 year olds.

Standards-Based Reform



• 1980 - National Council of Teachers of Mathematics (NCTM) proposes An 
Agenda for Action: Recommendations for School Mathematics.

• 1983 - A Nation at Risk: The Imperative for Educational Reform is released by 
the United States National Commission on Excellence in Education.

• 1989 - NCTM publishes Curriculum and Evaluation Standards for School 
Mathematics to improve math education in U.S. schools.

• 2001 - No Child Left Behind mandated standards-based education reform to 
set high standards and to establish measurable goals in education.

Standards-Based Reform



The Common Core
• 2009 - The National Governors Association meets to articulate a multi-state 

educational initiative, focused on language arts education and mathematics 
education for K–12, with outcomes associated with each school grade.

• 2010 - NGA contracted Student Achievement Partners (a non-profit assembly 
of educators and researchers) to write standards for math and literacy

Forty-three states, the District of Columbia, and four territories 
adopted the Common Core State Standards.





The Common Core
EMPHASIS DE-EMPHASIS

a correct methodfluent strategies

concepts facts

breadthdepth

problem-solving procedural practice 

abstractreal-world



• Teaching that follows students’ mathematical thinking

• Leveraging intuition to spur critical thinking

• Using contextual word problems to drive symbolics

Cognitively Guided Instruction



Direct Modeling

• Student follows the storyline

• May or may not use materials to solve

• May or may not draw pictures to solve

• Problems with the result unknown (the end of the story) is significantly easier 
than when the unknown is the “starting quantity” or the “change quantity.”

Cognitively Guided Instruction



Watch Video Here

https://otterbein-my.sharepoint.com/:v:/g/personal/dviglietta_otterbein_edu/EZCCywhIR2hIikLurN7bw_oBtvSegIcV00t5f2DJka30UQ?nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=t3DOai


Measuring versus Partitioning

• Grouping problems may have an unknown number of groups.

• Finding the number of groups is usually solved by measuring up or measuring 
out.

Cognitively Guided Instruction



Watch Video Here

https://otterbein-my.sharepoint.com/:v:/g/personal/dviglietta_otterbein_edu/EYmukoKwrGVEtVHMRN5R2UMByo0v4vzbTmVmeIdaB95dFQ?nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=bGJlPa


Measuring versus Partitioning

• Grouping problems may have an unknown number of groups.

• Finding the number of groups is usually solved by measuring up or measuring 
out.

• Grouping problems may have an unknown size of each group.

• Finding the size of a group is usually solved by partitioning (fair-sharing).

• Grouping problems where the unknown is the total number of objects, given 
number of groups and size of each group, are typically easiest to solve.

Cognitively Guided Instruction



Watch Video Here

https://otterbein-my.sharepoint.com/:v:/g/personal/dviglietta_otterbein_edu/Ea6TxPsnvs1BkdRsjmEyv8kBUXGZputLGZJ8EMf1KS02lw?nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=atur8u


Self-Authored Procedures

• When left to their own devices, students use compound processes that make 
computations easier.

• Teachers often become the recorder, turning the thinking into a symbolic 
artifact of the process.

• Intuitively, students invoke mathematical properties like commutativity for 
addition or multiplication, as they move from direct modeling to self-authored 
procedures.

Cognitively Guided Instruction



The Role of the Teacher

• Provide time for mistakes and continuing thought.

• Does not “swoop in to save students from themselves.”

• Differentiation occurs, but not through different tasks or different problems.

• Help to connect students multiple ways of thinking. 

Cognitively Guided Instruction



• Universal strategies for computation

• Mathematical reasoning, not simply personal reasoning

Invented Algorithms

• Extension of Cognitively Guided Instruction (Self-Authored Procedures)

Algorithms



What is the sum of 378 and 546?



Scratch Method

Column Method



What is the 74 minus 48?



Integer Method

Subtract from Base Method



What is the result when 9 3
4

is divided by 1 1
2

?



Division Across Same Denominator



• Universal strategies for computation

• Mathematical reasoning, not simply personal reasoning

Invented Algorithms

• Extension of Cognitively Guided Instruction (Self-Authored Procedures)

Traditional Algorithms

• Standard rules focusing on digits and governed by operations beginning 
(largely) in the ones place

Algorithms



Comparing Algorithms of the Ages
Addition

Scaffolded Sums

Traditional



Comparing Algorithms of the Ages
Division

Scaffolded Groupings

Traditional



Scaffold Approach

“Traditional”

1940



Base Ten Blocks
• Meant to reinforce place value and “flexible thinking” (Montessori)

• Cemented the procedure of regrouping and borrowing



What adds, subtracts, multiplies, divides and is attracted to light?



What adds, subtracts, multiplies, divides and sucks blood?



thank you
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