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Discussion Question:

What can you learn about what students know and can do from this 
problem?
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You Know What They Know, 
So, Now What? 

Session Overview

Introduction: A look at multiplication

Part 1:  Framework for defining “What they Know”

Part 2:  Design rational for “So, Now What” solutions 



Math Trailblazers
Research and Revision Study

2003–2006 Research on implementation of 2nd 
edition in classrooms 

2006–2009 Revision and field test of new 
materials in grades 1–5

2008–2010 Student Achievement Study

2009–2012  Final revision of materials for 
publication
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Research Studies

• Whole Number Study–UIC & KSU 2003–2008

• Implementation Study–UIC 2003–2006

• Fractions and Ratios–UMN 2004–2006

• Video Study–UIUC 2003–2006

• Field Test Study–UIC 2006–2010

• Student Achievement Study–UIC 2009–2011

• Embedded Assessment Study–UIC Current
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Data Sources* Number

Teacher Surveys 1500

Classroom Observations 250

Teacher Interviews 190

Student Interviews* 325

Consultant Reviews 3

(math, geometry, 

assessment1)

Feedback Meetings 15 meetings over 25 days

Plus student work samples of open-response questions, end-
of-year tests, labs, and other activities

1(Pellegrion and Goldman, 2007) 9



Assessment Strengths and Weaknesses
from CPS Review and Analysis

Strengths

• Reflects content in NCTM’s Principles and Standards

• Provides a balance of assessment types (e.g. tests, 

quizzes, projects (labs), open-response problems, 

and observations)

• Assesses students on what they were taught and 

represents activities in the curriculum

• The Assessment Indicators provide a developmental 

framework that can be used to evaluate student 

progress

• Answer keys or sample student work often provide 

performance criteria 10



Assessment Strengths and Weaknesses 
from CPS Review and Analysis

Weaknesses

• Few assessments require student to make mathematical 

connections within the assessment

• Does not provide many opportunities for self- or peer-

assessment

• Only open-response questions include scoring guides 

and procedures

• None of the assessments make specific 

recommendations to support special needs students

• More structure is needed to assist teachers in making 

decisions based on the results of assessments

(Pellegrino & Goldman, 2004a, 2004b, 2007)
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Context of Response to 

Intervention (RtI)

• Tier 1 occurs at the whole-class level and relies on the differentiation 

of instruction in the general curriculum. 

• Tier 2 occurs in smaller groups and tailors instruction based on 

targeted student needs. 

• Tier 3 occurs with students requiring individualized intervention..   
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“Today was definitely a day of inappropriate 

assessment in the school where I teach. We are 

starting [a Response to Intervention] program this year, 

and we all had to give our first round of Curriculum-

Based Measures, which was a timed test with 35 

straight-up computation problems—addition, 

subtraction, multiplication, division. We’re supposed to 

use our students’ scores to place them in groups for 

doing problem solving with fractions. So my question 

is, what does zipping through 35 basic computations 

have to do with solving problems? That test did not tell 

me anything about what my kids can do with problem 

solving, or fractions, or what they need to do to get 

better at either of those things.”
13

Appropriate Use of 

Assessment:  What to Avoid



What Is Needed to Inform Instruction

• What does it look like to “Get it”?

• What has happened to help students “Get it”? 

• So, now what should happen? 
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What Is Needed to Inform Instruction

What does it look like to “Get it”?

•Create explicit expectations; 

•Assess those expectations;

Provide tasks that “force the issue” and 

attends to interconnections

Provide tools and routines for feedback

A more in-depth analysis asks teachers to be 
aware of the “big ideas” in mathematics and then 
to connect the identified standards to these ideas. 

-- Dacey & Lynch( (2007) 15



Identify Key Ideas



Grade 4 Unit 11 

Multiplication with Larger Numbers
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What Is Needed to Inform Instruction

What has happened to help students “Get it”? 

What representations have they been using? 

What have they been asked to do with them? 

How did students “enter” this next string of 

content? 
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The Iceberg Model
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“The iceberg model supports teacher thinking about 

learning processes and strategies used by students 

(Boswinkle & Morelands, 2001). This model has 

proven to be a powerful metaphor for illustrating how 

students need to experience a broad range of 

mathematical models to make sense of formal 

mathematical representations.” 

- Webb, Boswinkle, & Dekker, 2008
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“To find one’s way around the mathematical terrain, it 

is important to see how the various representations 

connect with each other, how they are similar, and how 

they are different. The degree of students’ conceptual 

understanding is related to the richness and extent of 

the connections they have made.” 

- National Research Council, 2001
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What Is Needed to Inform Instruction

• What does it look like to “Get it”?

• What has happened to help students “Get it”? 

• So, now what should happen? 
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What are typical “so, now 

what” strategies? 
• Lots of practice of dd x dd problems

• “Going through the same door” again 
and again and still not getting it. . .

• Grouping students by general ability

• Nothing . . .teachers just keep going

• Messages to teachers at the end of the 
unit in little boxes

36



What does research say about 
“now what” ?

• Provide instruction that explicitly helps 
connect models, representations, and 
concepts. (Fuson, 1992;  Ginsburg,1997)

• Provide (but guide) student choices of 
strategies.  (Gersten and Chard, 2001)
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• Practice on computational procedures 
should be designed to build on and 
extend understanding. (National Research 

Council, 2001)

• Develop shorter, carefully constructed 
problem sets because they may be more 
effective in helping develop fluency in 
facts and procedures. (Diezman et al, 2003) 
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“now what” ?



• Emphasis on thinking strategies (National 

Research Council, 2001)

• Develop shorter, carefully constructed 
problem sets because they may be more 
effective in helping develop fluency in 
facts and procedures. (Diezman et al, 2003) 
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What does research say about 
“now what” ?



• Facilitate opportunities that provoke a 
stumble due to superficial understanding 

• Ask students to analyze other’s solutions

• Ask students to reason with tools 

• Scaffold opportunities that help students 
uncover mathematical ideas 

• Need to enter content through a different 
door 

40

What does research say about 
“now what” ?



Our “so, now what” design goals

• Put the practice and intervention where it 
is needed 

• Build time right in (rather than Part 3 or in the boxes)

• Create models/tasks that are transportable

• Include “bottomless pits” of practice

• Something for everyone

• Create Targeted Practice based on 
expectations 

41



Grade 4 Unit 11 Outline
Multiplication with Larger Numbers
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Targeted Practice

All students need…

• Attention to conceptual underpinnings of the 

content and skills, and

• Opportunities to articulate concepts and 

communicate solutions.
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Targeted Practice
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Pretend you are a 
student learning this 
content, choose your 
practice. 
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