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To:   David Fleishman  
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 Jennifer Shore, Curriculum Coordinator for K-8 Mathematics  
Date:   January 14, 2019 
Re:   Elementary Mathematics Update    
 

Attached is an update on the implementation of Investigations 3 math program in our 
elementary schools.   

At the School Committee meeting on Monday,  we will present a brief summary of our 
report and provide further examples of the curriculum, instruction, and professional 
development involved in the implementation.    

We look forward to meeting with you on Monday. 
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Update on Elementary Mathematics in the Newton Public Schools 
January 14, 2019 

 
 
In late spring of 2017, the Newton Public Schools adopted Investigations 3 as our elementary math 
program. This adoption was the result of a selection process in which we examined the range of 
published programs available, evaluated each program based on pre-identified criteria, and 
identified two semi-finalists. A detailed report on the selection process was presented to the School 
Committee on May 31, 2017. The report and presentation can be found on the school committee 
webpage1 (links below). 
 
What prompted the search for a new elementary math program? - Deep background 
 
Elementary mathematics education in its traditional form has come under criticism beginning as far 
back as the launch of the Sputnik satellite by the Soviet Union in 1957. In the Cold War context, the 
idea that the Soviets were technologically ahead of the United States was alarming. Among the 
many resulting initiatives and policy changes, there was a widespread call for changing our 
approach to preparing young people for careers in technology.   
 
Through the National Science Foundation, the federal government supported the development of 
about 15 new K-12 mathematics curricula, among them were Everyday Mathematics and 
Investigations. The new programs began to be ready for widespread use in the early 1990s.     
 
This coincided with the Massachusetts Education Reform Act of 1993, which among many other 
changes, established academic standards and assessments in each discipline. As the National 
Council of Teachers of Mathematics had already developed standards for teaching mathematics, 
Math Curriculum Frameworks were  among the first to be instituted in 1996.   
 
Meanwhile, in Newton, teachers were free to teach using nearly any materials they chose, and no 
one math program had been in widespread use at any level. In 2004, the NPS Mathematics 
Curriculum Review Committee called for adopting Everyday Mathematics 2 as our district-wide 
elementary mathematics program. Shortly afterwards, the school committee approved the hiring of 
elementary math coaches.   
 

                       
1 Report:  https://drive.google.com/drive/folders/0B54ooqYkxofCTm9ZRElfd1JkcUk  Powerpoint:  
https://docs.google.com/presentation/d/17IChbGT_GaqtP_UJbJ39yyowohcqz9aBYJCK538n_WM/edit#slide=id.p 
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Nationally, by the early 2000s, every state had developed and adopted its own learning standards, 
and each state had its own definition of proficiency. Moreover, study after study concluded that 
mathematics education in the United States must become substantially more focused and coherent 
in order to improve mathematics achievement in this country. Both the lack of standardization and 
the fact that every publisher had to design texts that could be used in any state, led to a curriculum 
that was “a mile wide and an inch deep.”2 
 
Because education in the U.S. is the responsibility of the states rather than the federal government, 
we have no national curriculum, nor can the federal government impose one. Therefore, it was two 
organizations composed of individual states - the Council of Chief State School Officers (CCSSO) and 
the National Governors Association (NGA) -  to develop the Common Core State Standards 
beginning in 2009. 
 
In 2011, the Common Core State Standards for Mathematics and English Language Arts were 
released, and Massachusetts adopted them as our state curriculum frameworks. In response, many 
publishers adapted their curricular materials to the Common Core by adding lessons or units that 
addressed topics in grades where they had not been addressed before. But it wasn’t possible to 
quickly rewrite the content of each lesson in each grade for alignment.   
 
Like most other districts, our existing curriculum, Everyday Mathematics 2, needed substantial 
reworking to align to the new frameworks. So, from 2011 until 2014, math coaches reworked 
Everyday Mathematics to align to the Common Core, posting changes and supplements for teachers 
on our electronic platform - Schoology. A sample of the unit materials for teachers is attached.   
 
Meanwhile, developers and publishers began the thorough rewriting process that ultimately led to 
new editions that truly did align with the Common Core. By the fall of 2015, most programs had 
released their new versions. In winter 2016, we began a search process that led to the selection of 
Investigations 3. Our selection process was reported to the School Committee on May 31, 2017, and 
implementation began with grades 3 and 4  in fall 2017 (report linked on page 1). This year, grades 
1, 2, and 5 are fully implementing Investigations 3. Most kindergarten classrooms are doing a partial 
implementation this year, with full implementation to coincide with the move to Full Day 
Kindergarten in the fall of 2019.      
 

 

                       
2 CCSS   http://www.corestandards.org/Math/   



 
 

 

  3 
Newton Public Schools  Elementary Mathematics Update 
Office of Teaching and Learning  January 14, 2019 

Our goals: What do we do and why do we do it? 
 
Within the systemwide goalsi of Academic Excellence, Educational Equity, and Social and Emotional 
Well-being, our goal for mathematics education in the Newton Public Schools is that each and every 
student become mathematically proficient.   
 
In a seminal work Adding It Up: Helping Children Learn Mathematics, commissioned by the National 
Research Council and published in 2001, the authors defined mathematical proficiency this way:  

Recognizing that no term captures completely all aspects of expertise, competence, knowledge, 
and facility in mathematics, we have chosen mathematical proficiency to capture what we 
believe is necessary for anyone to learn mathematics successfully. Mathematical proficiency, as 
we see it, has five components, or strands: 
• conceptual understanding—comprehension of mathematical 

concepts, operations, and relations 
• procedural fluency—skill in carrying out procedures flexibly, 

accurately, efficiently, and appropriately 
• strategic competence—ability to formulate, represent, and solve 

mathematical problems 
• adaptive reasoning—capacity for logical thought, reflection, 

explanation, and justification 
• productive disposition—habitual inclination to see mathematics as 

sensible, useful, and worthwhile, coupled with a belief in diligence 
and one’s own efficacy3 

The Common Core State Standards identified eight Standards for Mathematical Practice4 to 
describe the expertise that mathematics educators should seek to develop in their students, which 
are now included in the Massachusetts Mathematics Curriculum Framework. These are followed by 
a set of Guiding Principles for School Mathematics that describe mathematics programs that “will 
prepare students for colleges, careers, and lives as productive citizens.”5  These Guiding Principles 
can be found in Endnotesii.  
 
In choosing Investigations 3 as our elementary mathematics program, we have chosen a program 
that fully aligns to the Massachusetts Curriculum Frameworks for Mathematics and in our first year 
of implementation has had a neutral or positive effect on student MCAS scores.iii  (see Endnotes) 
 
In addition, we now have extensive resources that provide not only a coherent trajectory of topics 
and skill development to develop students’ procedural fluency, but also provide learning 
opportunities for developing the conceptual understanding, strategic competence, adaptive 
reasoning and perhaps most importantly, the productive disposition required to achieve 
mathematical proficiency.       

                       
3  National Research Council. (2001). Adding it up: Chapter 4 (page varies) 
4  MA DESE 2017Curriculum Framework for Mathematics, page 16 
5  MA DESE 2017Curriculum Framework for Mathematics, page 14 
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Where are we after a year and a half? 
Note:  In this section, we will refer extensively to the Teacher Materials for Grade 3 Unit 3 Session 
3.5 attached. 
 
Professional Development  
Guiding Principle 1  states:   

Educators must have a deep understanding of the mathematics they teach, not only to help 
students learn how to efficiently do mathematical calculations, but also to help them 
understand the fundamental principles of mathematics that are the basis for those 
operations. Teachers should work with their students to master these underlying concepts and 
the relationships between them in order to lay a foundation for higher-level mathematics, 
strengthen their capacity for thinking logically and rigorously, and develop an appreciation for 
the beauty of math.6 

 
Elementary educators are generalists in the sense that they are responsible for teaching the content 
of at least five different disciplines to their students. While they are highly accomplished educators, 
many do not have a deep understanding of the mathematics they teach. Investigations 3 provides 
“just in time” content knowledge and connections to prior and upcoming learning. (See the Math 
Note (teal) and Professional Development (green) on the fourth and eighth pages of the Teacher 
Materials for Grade 3 Unit 3 Session 3.5)  
 
In addition, one of the many benefits of adopting a comprehensive curriculum program is that the 
math coordinator and math coaches do not need to spend hours creating curriculum, but can spend 
most of their time in professional development and coaching.   
 
Pedagogy: 
Guiding Principles 2 – 8 all speak to moving away from traditional pedagogy. We have been 
working on improving mathematics instruction for over 15 years, so teachers are not new to these 
ideas. We continue the work of shifting instructional practice as we learn more about the 
complexity of teaching and learning mathematics. Investigations 3 includes specific language for 
teachers to use during their instructional periods. This language appears in blue in the teacher 
materials.  
 
Assessment:  
Shifting away from very traditional instruction in mathematics includes changing the way we think 
about testing and assessment.   
 
Guiding Principal 6 states:   

Assessment of student learning should be a daily part of a mathematics curriculum to 
ensure that students are progressing in their knowledge and skill, and to provide teachers 
with the information they need to adjust their instruction and differentiate their support of 
individual students.7  

                       
6  MA DESE 2017 Curriculum Framework for Mathematics, page 14 
7  ibid 
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Investigations 3 includes daily ongoing assessment (in purple) called Observing Students at Work, 
and more summative assessment at the end of each investigation and unit.   
 
Differentiation: 
In our previous efforts to differentiate instruction in mathematics, we often provided extension and 
challenge materials for teachers to assign students who appeared to have mastered the content of a 
particular lesson. Teachers often distributed these materials as challenge packets. We also provided 
review and practice materials for students who did not seem to have mastered particular content.   
 
As our understanding of effective mathematics instruction for all learners has grown, we have 
become aware of the need for more than just additional practice or difficult computation. The 
QUASAR project in the 1990s identified improvement in student learning when teachers presented 
challenging mathematical tasks in addition to basic calculations. These conclusions have been 
supported by further research, and are arguably similar to Blooms Taxonomy and other 
frameworks for understanding thinking and learning.  
 
More recently, Robert Kaplinsky’s work8 on problem solving and “Depth of Knowledge,” has 
provided both a way to understand the complexity of defining the cognitive demand of a task, and  
provided a visual depiction of what it might look like for mathematics education in the 
accompanying Depth of Knowledge Matrix.   
 
Investigations 3 provides suggestions and options for differentiation (in orange) to support the 
range of learners. While these tools are useful, coaches are also working with teachers in unit 
planning and daily instruction to build their capacity to connect and extend student learning 
themselves, as their own mathematical understanding increases.  
 
We will explore these ideas further in our presentation on Monday night.   
 
 
 
 
 
 
 
 
 

                       
8 https://robertkaplinsky.com/ 



 

  6 
Newton Public Schools  Elementary Mathematics Update 
Office of Teaching and Learning  January 14, 2019 

References: 
 
Building on 20 Years of Massachusetts Education Reform Prepared for the Massachusetts Board of 
Elementary and Secondary Education Mitchell D. Chester, Ed. D. Commissioner November 2014  
http://www.doe.mass.edu/commissioner/BuildingOnReform.pdf 
 
Massachusetts Department of Elementary and Secondary Education 2017 Massachusetts 
Curriculum Framework for Mathematics Grades Pre-Kindergarten to 12.    
http://www.doe.mass.edu/frameworks/math/2017-06.pdf 
 
National Governors Association Center for Best Practices, Council of Chief State School Officers 
Common Core State Standards National Governors Association Center for Best Practices, Council of 
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ENDNOTES 
                       
i  
ENDNOTE :  SYSTEMWIDE GOALS 2018-2019 
 
EDUCATIONAL GOAL 1: Academic Excellence 
The Newton Public Schools are actively cultivating a culture of equity and excellence by creating 
and sustaining curriculum and instructional practices that lead to high quality learning for each and 
every student. We will build the capacity of our educators to meet challenges and opportunities of 
teaching and learning in a dynamic and evolving environment. 
 
EDUCATIONAL GOAL 2:  Educational Equity 
Narrow achievement gaps with respect to race, ethnicity and socioeconomic status and increase the 
achievement of students with special needs. 
 
EDUCATIONAL GOAL 3: Social and Emotional Wellbeing 
Ensure all students become knowledgeable, responsible, caring and contributing members of 
society through culturally responsive social and emotional learning from preschool through high 
school. 
 
 
ii  
ENDNOTE 2:  GUIDING PRINCIPLES FOR MATHEMATICS PROGRAMS IN MASSACHUSETTS 
 
The following principles are philosophical statements that underlie the pre-kindergarten through 
grade 12 mathematics standards and resources presented in this Framework. These principles 
should guide the design and evaluation of mathematics programs. Programs guided by these 
principles will prepare students for colleges, careers, and their lives as productive citizens. 
 
Guiding Principle 1 
Educators must have a deep understanding of the mathematics they teach, not only to help students 
learn how to efficiently do mathematical calculations, but also to help them understand the 
fundamental principles of mathematics that are the basis for those operations. Teachers should 
work with their students to master these underlying concepts and the relationships between them 
in order to lay a foundation for higher-level mathematics, strengthen their capacity for thinking 
logically and rigorously, and develop an appreciation for the beauty of math. 
 
Guiding Principle 2 
To help all students develop a full understanding of mathematical concepts and procedural 
mastery, educators should provide them with opportunities to apply their learning and solve 
problems using multiple methods, in collaboration with their peers and independently, and 
complemented by clear explanations of the underlying mathematics.  
 
Guiding Principle 3 
Students should have frequent opportunities to discuss and write about various approaches to 
solving problems, in order to help them develop and demonstrate their mathematical knowledge, 
while drawing connections between alternative strategies and evaluating their comparative 
strengths and weaknesses. 
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Guiding Principle 4 
Students should be asked to solve a diverse set of real-world and other mathematical problems, 
including equations that develop and challenge their computational skills, and word problems that 
require students to design their own equations and mathematical models. Students learn that with 
persistence, they can solve challenging problems and be successful. 
 
Guiding Principle 5 
A central part of an effective mathematics curriculum should be the development of a specialized 
mathematical vocabulary including notations and symbols, and an ability to read and understand 
mathematical texts and information from a variety of sources. 
 
Guiding Principle 6 
Assessment of student learning should be a daily part of a mathematics curriculum to ensure that 
students are progressing in their knowledge and skill, and to provide teachers with the information 
they need to adjust their instruction and differentiate their support of individual students.  
 
Guiding Principle 7 
Students at all levels should have an opportunity to use appropriate technological tools to 
communicate ideas, provide a dynamic approach to mathematic concepts, and to search for 
information. Technological tools can also be used to improve efficiency of calculation and enable 
more sophisticated analysis, without sacrificing operational fluency and automaticity. 
 
Guiding Principle 8 
Social and emotional learning can increase academic achievement, improve attitudes and 
behaviors, and reduce emotional distress. Students should practice self-awareness, self-
management, social awareness, responsible decision-making, and relationship skills, by, for 
example: collaborating and learning from others and showing respect for others’ ideas; applying the 
mathematics they know to make responsible decisions to solve problems, engaging and persisting 
in solving challenging problems; and learning that with effort, they can continue to improve and be 
successful. 
 
 
iii  
ENDNOTE 3:  MCAS SCORES  
There were no significant changes in the percent of Grade 4 students meeting or exceeding 
expectations on MCAS Mathematics between 2017 to 2018. In Grade 3, the percent rose from 62% 
to 71%. 
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Mathematics Grade 3 Unit 8  
2016-2017 
 
Schoology page (no longer published) 
https://schoology.newton.k12.ma.us/
page/134758541 
 
 
 
 

 
Unit 8: Fractions - Days 114-126 
 
Unit 8, Fractions, has been modified in order to align to Massachusetts Curriculum Frameworks 
for Mathematics. We have selected the portions of the Everyday Mathematics lessons that are 
appropriate for third grade and other lessons have been omitted. In addition, new lessons have 
been added to this unit where needed. We encourage you to refer to Schoology for guidelines 
as well as to access the links to the new and modified lessons. 
At the end of this unit, students are expected to: 

• Identify the unit fraction 
• Use different models for fractions, specifically the area model and number line 

model 
• Find simple equivalent fractions and gain an understanding of equivalence 
• Compare fractions to 0, ½ and 1 
• Identify fractions greater than 1 

  
Click HERE for Common Core State Standards for Grade 3 involving fractions. 
Click HERE for the Light Bulb Class Checklist for Unit 8. 
Click HERE for the Spring Universal Screening on fractions to be administered at the END of this 
unit. 
 

Day Focus Lesson DI Options Standard Math 
Practice Notes 

High 
Cognitive 
Demand 
Task 

Car Seat 

  
3.NF.1 

    

114 Revised EM 
8.1 

Support: 
One Third 
One Fourth 
Name the Part 

G.2 

  
  

This lesson explores the 
naming of fractions. The 
emphasis is on the unit 
fraction and the repeated 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

  
One Third One 
Fourth Name the 
Part Pick the 
Fraction 

  

  

  

Challenge: 
Visual Fractions I 
Visual Fractions II 

  

NF.1 iteration of the unit 
fraction. It is 
recommended, when 
talking about a particular 
fraction, to make the unit 
fraction the focus. 
Example: 3/4 is described 
as 3 one-fourths. 
 
Math Journal work: 
Students can work 
through pages 180 and 
182 of Student Math 
Journals. Please omit 
page 181 as the fraction 
model collections of a 
set is not a third grade 
standard. 
 
For Homework: 
Revised Homelink 8.1 

115 Revised EM 
8.3 
Exploring 
Fractions 

Support: 
8.3 Readiness: 
Solving Pattern- 
Block Puzzles 
  

  

Challenge: 
Exploring with 
Tangrams 
What Fractional 
Part 

G.2 

  

NF.1 

  
Students work through 
three explorations on this 
day. Exploration A and B 
come from Everyday 
Math. Students are 
introduced to Cuisenaire 
rods, first through the 
Math Message and then 
during Exploration C. 
Students will continue to 
use Cuisenaire rods 
throughout this unit to 
further their 
understanding of 
fractions. 
  
For 
Classwork: Everything’s 
Coming Up Fractions 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

Packet, which includes: 
Revised Rod Color 
Names 
Revised One-Half or Not? 
Revised One-Third or 
Not? 
Revised Thirds or Fourths 
or Not? 
 
8.3 Exit Slip 
 
For Homework: 
Use Key To Fractions – 
Book One: Page 7 

116 NEW 8.4 
Day 1 
Area Models 
for Unit 
Fractions 

  

Support: 
Region 
Relationships 

  

Challenge: 
Which Fraction Is 
It? 

NF.1 

  
Students work with the 
area model to further 
develop their 
understanding of unit 
fractions. Students begin 
by using Pattern Blocks 
and then transition to 
tiles. 
NEW 8.4 Day 1 Journal 
Page 1 
NEW 8.4 Day 1 Journal 
Page 2  

PR 10:  Math Journal 
page 1: Students are 
making adequate 
progress if they are able 
to recognize a fraction as 
part of a whole (i.e. 1/b as 
the quantity formed by 1 
part when a whole is 
partitioned into b equal 
parts) 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

117 8.4 Day 2 
Transition 
to a Linear 
Model 

Support: 
Lesson 8.4 Day 2 
Teaching Master 
Dividing Number 
Lines 
 
NLVM Fractions, 
Part of a Whole 
 
NLVM - Visualizing 
Fractions 
 
Enrichment: 
Lesson 8.4 Day 2 
Teaching Master 
Dividing Squares 

NF.2b 

  
Students are introduced 
to the linear model. 
 
Using the tiles that were 
introduced in the prior 
lesson, students make 
the transition to 
representing the unit 
fraction on a number line. 
Lesson 8.4 Day 2 Math 
Master 
Lesson 8.4 Day 2 
Journal Page 1 
Lesson 8.4 Day 2 
Journal Page 2 
Lesson 8.4 Day 2 Home 
Link 

118 8.4 Day 3 
Fractions on 
the Number 
Line 

  

  

Support: 
Support students in 
small groups as they 
work through the 
independent activity 

  

  

  

Challenge: 
Wanted 
On the Line 

  

  

NF.2a 

  
This lesson reviews and 
continues yesterday’s 
work representing 
fractions on a number 
line. Students use the 
Cuisenaire rods as a 
measuring tool to help 
mark thirds, fourths, 
halves, and eighths on a 
number line. 
Lesson 8.4 Day 3 
Journal Page 1 & 2 
Lesson 8.4 Day 3 
Journal Page 3 & 4 
 
Lesson 8.4 Exit Slip 
  
For Homework: 
Fractions On A Number 
Line 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

119 Revised EM 
8.5 (Day 1) 
Equivalent 
Fractions 

Support: 
8.5 Readiness: 
Shading Equivalent 
Fractions of Regions 
  
Challenge: 
Wheel of Fraction 

NF.1 

  

NF.3b 

  
Please use this Fraction 
Poster, which can 
be made on card stock, 
rather than the page in 
the journal.  
 
For Homework: 
Revised 8.5 Home Link 

120 Revised EM 
8.5 (Day 2) 
Equivalent 
Fractions 
  

  

Support: 
Support students in 
small groups as they 
work through the 
independent activity 

  

NF.1 

  

NF.3b 

  
Students continue to 
explore equivalent 
fractions using Cuisenaire 
rods. 
*Note: The sheets linked 
below do not scan or 
print the correct 
size.  You can use them, 
but you may need to 
enlarge the sheets on the 
copier to match the 
Cuisenaire 
Rods.  Alternatively, you 
may decide to just copy 
the hard copy in the 
binder at your school.* 
Sheets from: 
Equivalent Fractions 
with Cuisenaire Rods 1-
3 
 
For Classwork: 
Lesson 8.5 Exit Slip 

121 Revised EM 
8.6 
Comparing 
Fractions 

  

  

Support: 
More Fraction 
Practice 
  

  

Challenge: 

NF.3d 

  
Students are introduced 
to Fraction Cards as 
another area model with 
which to compare 
fractions. Resist giving a 
rule or trick for 
comparing fractions. 
Allow students to come 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

Fraction Puzzle to their own 
understanding. 

  

For classwork: 
Lesson 8.6 Exit Slip 
  
For Homework: 
Home Link 8.6 OR 
Call Them as You See 
Them 

122 EM 8.7 
Fractions 
Greater 
Than One 

  
NF.3c 

  
Watch a video: Math 
Message follow-up 
 For Classwork: 
Revised journal page 
197 
 
For Homework: Page 22 
& 23 from Key to 
Fractions 

123 Revised EM 
8.8 
Fractions in 
Number 
Stories 

Challenge: Fraction 
Word Problems 

    This lesson that has been 
added to provide 
students an opportunity 
to work with word 
problems involving 
fractions. 
Revised Journal Page 
200-201 
The following is a video 
that provides a solution 
guide to Question 4 on 
the Revised Math Journal 
pages for this lesson. 
Additionally, the video 
provides several tips on 
how to help students 
work through word 
problems including the 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

use ofdiagramming. 
Although the video is 14 
minutes long, the part 
that pertains to this 
lesson ends at about 7 
minutes: Video 
Answer Key 
to Challenge questions: 
Coconut Question 
Mango Question  

124 End of Unit 
Assessment 

  

Class 
Checklist 

  

 

      PR 1: End of Unit 
Assessment & Open 
Response: Students are 
making adequate 
progress if they are able 
to use appropriate 
strategies to help make 
sense of problems and 
are able to persevere 
through challenging 
tasks. 

PR 11: End of Unit 
Assessment, questions 2B 
& 3: Students are making 
adequate progress if they 
are able to represent 
accurately a fraction on a 
number line. 

PR 12: End of Unit 
Assessment, questions 5 
& 11: Students are 
making adequate 
progress if they are able 
to compare fractions and 
reason about their size. 

PR 10: End of Unit 
Assessment, question 1: 



Day Focus Lesson DI Options Standard Math 
Practice Notes 

Students are making 
adequate progress if they 
are able to recognize a 
fraction as part of a 
whole (i.e. 1/b as the 
quantity formed by 1 part 
when a whole is 
partitioned into b equal 
parts). 

125,126 These two extra days are intended for adjustment of lessons, to administer the 
Spring Universal Screening,  and/or for a High Cognitive Demand Task.  
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Depth of Knowledge Matrix - Elementary & Secondary Math
Topic Adding Whole Numbers Money Fractions on a Number Line Area and Perimeter Subtracting Mixed Numbers 

CCSS 

Standard(s) 

 1.NBT.4 

 2.NBT.5 

 2.MD.8 

 

 3.NF.2 

 

 3.MD.8 

 4.MD.3 

 5.NF.1 

 

DOK 1 

Example 

Find the sum. 

 

44 +  27 = 

If you have 2 

dimes and 3 

pennies, how 

many cents 

do you have? 

Which point is located at 
7

12
 

below? 
 

 

Find the perimeter 

of a rectangle that 

measures 4 units 

by 8 units.  

Find the difference. 

 

5
1

2
− 4

2

3
= 

DOK 2 

Example 

Fill in the boxes below 

using the whole 

numbers 1 through 9, 

no more than one time 

each, so that you make 

a true equation. 

 

 

Make 47¢ in 

three 

different 

ways with 

either 

quarters, 

dimes, 

nickels, or 

pennies. 

Label the point where 
3

4
 

belongs on the number line 

below.  Be as precise as 

possible. 

 

 

 

List the 

measurements of 

three different 

rectangles that 

each has a 

perimeter of 20 

units. 

Create three different mixed 

numbers that will make the 

equation true by using the whole 

numbers 1 through 9, no more 

than one time each.  You may 

reuse the same whole numbers 

for each of the three mixed 

numbers. 

 

DOK 3 

Example 

Make the largest sum 

by filling in the boxes 

below using the whole 

numbers 1 through 9, 

no more than one time 

each. 

 

 

Make 47¢ 

using exactly 

6 coins with 

either 

quarters, 

dimes, 

nickels, or 

pennies. 

Create 5 fractions using the 

whole numbers 0 through 9, 

exactly one time each as 

numerators and denominators, 

and place them all on a 

number line. 

What is the 

greatest area you 

can make with a 

rectangle that has a 

perimeter of 24 

units? 

 

Make the smallest difference by 

filling in the boxes below using 

the whole numbers 1 through 9, 

no more than one time each. 
 

 

 © 2017 Robert Kaplinsky, robertkaplinsky.com More free DOK 2 & 3 problems available at openmiddle.com 
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Depth of Knowledge Matrix - Elementary & Secondary Math
Topic Surface Area and 

Volume 

Probability Transformations Factoring 

Quadratics 

Quadratics in Vertex 

Form 

CCSS 

Standard(s) 

 6.G.4 

 7.G.6 

 7.SP.5 

 7.SP.7 

 8.G.1 

 G-CO.5 

 A-SSE.3a  F-IF.7a 

DOK 1 

Example 

Find the surface 

area of a 

rectangular prism 

that measures 3 

units by 4 units by 

5 units.  

What is the probability of 

rolling a sum of 5 using 

two 6-sided dice? 

Rotate the image below 90° 

counterclockwise about point D 

and reflect it 

across a 

horizontal line. 

Find the factors: 
 

2𝑥2 + 7𝑥 + 3 

Find the roots and 

maximum of the 

quadratic equation 

below. 
 

𝑦 = −3(𝑥 − 4)2 − 3 

DOK 2 

Example 

List the 

measurements of 

three different 

rectangular prisms 

that each have a 

surface area of 20 

square units. 

What value(s) have a 

1/12 probability of being 

rolled as the sum of two 

6-sided dice? 

List three sequences of 

transformations that take pre-

image 

ABCD to 

image 

A’B’C’D’.  

 

Find three different 

integers to put in 

the blank that will 

make the quadratic 

expression 

factorable. 

 

𝑥2 + ___𝑥 + 4 

Create three 

equations for 

quadratics in vertex 

form that have roots 

at 3 and 5 but have 

different maximum 

and/or minimum 

values. 

DOK 3 

Example 

What is the 

greatest volume 

you can make with 

a rectangular 

prism that has a 

surface area of 20 

square units? 

Fill in the blanks to 

complete this sentence 

using the whole numbers 

1 through 9, no more 

than one time each. 

 

Rolling a sum of ___ on 

two ___-sided dice is the 

same probability as rolling 

a sum of ___ on two ___-

sided dice. 

What is the fewest number of 

transformations needed to take 

pre-image ABCD to image A’B’C’D’? 

 

 

 

Fill the blank by 

finding the largest 

and smallest 

integers that will 

make the quadratic 

expression 

factorable. 

 

2𝑥2 + 3𝑥 + ___ 

Create a quadratic 

equation with the 

largest maximum 

value using the 

whole numbers 1 

through 9, no more 

than one time each. 
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