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C H A P T E R  2

Quality Common Mathematics 
Unit Assessments 

Design is a funny word. Some people think design means how it looks.  

But of course, if you dig deeper, it’s really how it works.

—Steve Jobs

How do you decide if the unit-by-unit common 
mathematics assessment instruments you 
design are high quality? This is a question 

every teacher and leader of mathematics should ask. 
Tim Kanold describes his experience at Stevenson HSD 
125 when he first asked this question of the middle 
school mathematics teachers from one of the Stevenson  
feeder districts. 

The mathematics assessment work Tim describes 
created an early beta model for a test evaluation tool 
he and his fellow teachers could use to evaluate the 
quality of their unit-by-unit mathematics assess-
ments. Figure 2.1 (page 14) provides a much deeper 

and robust during-the-unit or end-of-unit assessment 
instrument evaluation tool your collaborative team can 
use to evaluate quality and build new and revised unit 
assessment instruments.

Your collaborative team should rate and evaluate 
the quality of its most recent end-of-unit or chapter 
assessment instruments (tests and quizzes) using the 
tools in figure 2.1 and figure 2.2 (page 15). How does 
your team’s end-of-unit assessment score? Do you 
rate your current tests a twelve, sixteen, or twenty- 
two? How close does your assessment instrument 
come to scoring a twenty-seven or higher out of the  
thirty-two points possible in the test-quality protocol? 

During my fourth year as the director of mathematics at Stevenson, it was clear to me that we were not 
very assessment literate. By this I mean we had very little knowledge about each other’s assessment 
routines and practices. I remember collecting all the mathematics tests being given to our grades 6–8 
feeder district middle school students during the months of October and November, and feeling a 
certain amount of dismay at the wide range of rigor, the lack of direction for how the assessments were 
organized, and our lack of clarity about the nature of the mathematics tasks being chosen for the exam. 

In some instances, the questions we were asking sixth-grade students were more rigorous than the 
questions we were asking eighth-grade students. We had little or no shared direction for this most 
important aspect of our professional life. We needed to do a deep dive into the research and the expec-
tations of high-quality mathematics assessments. It began a journey for all of our mathematics teachers 
to not only become assessment literate, but to use our mathematics assessments as a way to sustain 
student effort and learning at the right level of rigor across the grades.  

Personal  Story           T I M O T H Y  K A N O L D
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You should expect to eventually write common assess-
ment tests that would score fours in all eight categories 
of the assessment evaluation.

For deeper clarification and explanation on each of 
the evaluation criteria in the assessment tool, use figure 
2.2 (page 15) to reflect on how your team rates and 
scores on your common assessment instruments. 

Based on the criteria from figures 2.1 and 2.2, sum-

marize the result of your evaluation of an assess-

ment you created and used with your students. 

What action can you immediately take to improve 

your assessments? 

T E A C H E R  Reflection

The first four design criteria of the assessment instru-
ment evaluation tool (identification and emphasis on 
essential learning standards, balance of higher- and lower- 
level cognitive demands, variety of assessment-task for-
mats and use of technology, and appropriate scoring 
rubric) are perhaps the most important, and yet, also 
the most limiting aspect of many mathematics unit 
assessments—both during and at the end of a unit. 
They are vital to making your assessments “work” for 
students, as Steve Jobs indicates in the opening quote 
for this chapter. 

These first four mathematics assessment design cri-
teria can often create places of great inequity in your 
mathematics assessment process and professional work. 
For that reason, we provide extended details for each 
of these four criteria to help you and your colleagues’ 
growth and development in designing your common 
mathematics assessments. 

T E A M  R E C O M M E N D A T I O N 

Design High-Quality  
Common Unit Assessments

Use figures 2.1 and 2.2 to determine the current 

strengths and areas to improve on your team 

common assessments.

•	 Commit to creating your common unit 
assessments before the unit begins.

•	 Respond to the prompt: What is your 
team plan to improve your common unit 
assessments this year?

Identification and Emphasis on 
Essential Learning Standards 

Your team can organize assessments in many ways, 
such as the following. 

•	 Format (multiple choice first and constructed 
response second)

•	 Difficulty (from easier tasks to more  
difficult tasks)

•	 Order (place the tasks in the order they were 
identified for the assessment)

•	 Essential learning standard

The essential learning standards should be the orga-
nizational driver for your assessment design because the 
essential learning standards sit at the top of the instruc-
tional framework “to signify that setting goals is the 
starting point for all decision making” (Smith, Steele, 
& Raith, 2017, p. 195). 

Your team should list an essential learning standard 
for the unit, followed by the mathematics tasks or ques-
tions you believe represent evidence of student learning 
and proficiency for that standard. There should be no 
more than three to six such standards on any end-of-
unit mathematics assessment and perhaps one to two 
on a unit quiz or mid-unit assessment. 

There are many names for the types of standards 
your team will use, such as power standards, priority 
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standards, promise standards, and so on. When your 
team works within a PLC culture and for the purposes 
in this book, we suggest using the term essential learning 
standards for the unit. These are the big idea standards 
you expect your students to learn. 

Review the criteria from figures 2.1 and 2.2. How 
should you organize your assessments? This 

is a good first question for your team to ask. 

Describe your current practice. 

T E A C H E R  Reflection

Rick DuFour and Bob Marzano (2011) ask you to 
think of the essential learning standards as part of your 
team’s guaranteed and viable curriculum for each unit. 
A guaranteed curriculum is one that promises the com-
munity, staff, and students that a student in school will 
learn specific content and processes regardless of the 
teacher he or she receives. A viable curriculum refers to 
ensuring there is adequate time for all students to learn 
the guaranteed curriculum during the school year.

Clear team agreement on the essential learning stan-
dards for the unit is a priority. It is the starting point 
for answering PLC critical question 1 (DuFour et al., 
2016): What do we want all students to know and be 
able to do? This is the launching point for more equi-
table learning experiences for every student in your 
grade level or course. 

The three to six essential learning standards also in- 
form your team’s intervention design and response to 
critical questions 3 and 4, discussed in part 2 of this 
book (page 65). 

Ultimately, the reason for designing your common 
assessments around the organizational driver of the 
essential learning standards is to identify where to 
target future emphasis for students, including: 

1.	 Mathematics tasks or questions, such as the 
proper distribution and ensured standards 
alignment of those mathematical tasks placed 
on the common assessment 

2.	 Team-designed student intervention and 
extension activities

3.	 Instructional decisions during and after a unit (We  
discuss this more thoroughly in Mathematics Inst-
ruction and Tasks in a PLC at Work in this series.) 

Your collaborative team may want to use or create 
a proficiency map that identifies, by unit, essential 
learning standards with which students should be pro-
ficient by the end of each unit. A quick overview of unit 
pacing can help your team make connections between 
standards and what students should learn, which in 
turn informs quality assessment and a planned team 
response to student learning. (Visit go.SolutionTree 
.com/MathematicsatWork for examples of several K–5 
unit-by-unit, grade-level proficiency maps.)  

Look closely at your students’ current assess-

ments. How many essential learning standards 

are you listing for the assessments? Too many? 

Too few? If you do not list the standards, can you 

identify how many the tests assess? 

T E A C H E R  Reflection

Be sure your mathematics assessments, unit tests, and 
quizzes do not list too many essential learning standards. 
In order to design high-quality mathematics assessments 
your team and students can use for formative purposes, 
focus only on the big idea and most essential learning 
standards. Also, be sure to write the essential learning 
standards in student friendly-language using I can state-
ments. This helps students verbalize their part in the 
assessment, learning, and reflection process. 
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However, the big idea standards generally do not 
provide enough detail for your daily lessons. You most 
likely use or have heard of many terms for your lesson 
focus, such as learning objective, learning target, daily 
objective, daily learning standard, lesson objective, and 
so on. These more detailed and specific standards for 
the daily lesson help you and your students unwrap the 
essential learning standards (the big ideas for the unit) 
into daily skills and concepts to use for the assessment 
tasks (questions) on the test. For the purposes of our 
PLC work, we reference these specific parts of standards 
as learning targets. 

Your daily learning targets help support the tasks 
selected for your common assessments but are too 
specific for test organization purposes. The essential 
learning standards in each unit comprise sections of 
the assessment and allow for student reflection and con-
tinued learning. (See pages 20–21 for specific student 
reflection examples.) 

To help you compare and contrast the difference 
between essential learning standards and daily learning 
targets, figure 2.3 (page 20) provides a sample that illus-
trates a grade 4 fractions unit. The essential learning 
standards it lists in the left column present a more formal 
representation of each essential learning standard, similar 
to how it might appear in your state standards. 

The middle column shows essential learning stan-
dards as a teacher would write them on the assessment 
or test in student-friendly I can language. The right 
column unwraps each standard into daily learning tar-
gets for your lesson design and planning using com-
binations of verbs and noun phrases in the original 
formal standard. 

Using the sample grade 4 fractions unit, your team 
could create shorter common assessments for each of the 
essential learning standards throughout the unit. You 
and your students could then use the results to proac-
tively receive feedback for additional instruction and help 
before the end-of-unit assessment. (Visit go.Solution 
Tree.com/MathematicsatWork to find similar models 
for first grade, seventh grade, and high school.) 

How does your team create and develop its 

understanding of the essential learning stan-

dards for the unit? 

How do you break down the essential learning 

standards for assessment purposes into daily 

learning targets for instruction purposes? 

T E A C H E R  Reflection

When you work with your colleagues to determine 
the essential learning standards for common unit assess-
ments, you ensure equitable learning expectations and 
experiences for students in classrooms across your team.

T E A M  R E C O M M E N D A T I O N 

Determine Essential  
Learning Standards for Student 

Assessment and Reflection
•	 Identify the formal learning standards 

students must be proficient with by the end 
of the unit. 

•	 Group the standards as needed to create 
three to six essential learning standards  
for the unit. Write these using student- 
friendly language and begin each with  
I can statements. 

•	 As a team, make sense of the essential 
learning standards and discuss what 
students must know and be able to do to 
demonstrate proficiency.
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Once your team begins the common assessment 
design (your high-quality surfboard) by building it 
around the essential learning standards for the unit, 
what’s next for building your unit assessments? The 
next step is revealed in your choices for the mathe-
matical tasks you believe align to and represent each 
essential learning standard on the assessment. After 
you determine the essential learning standard, your 
choice of tasks drives everything you do because “tasks 
are the vehicles that move students from their current 
understanding toward the essential learning standard” 
(Smith et al., 2017). 

Choosing mathematical tasks is one of your most 
important professional responsibilities as a mathematics 
teacher. It permeates everything you do. You decide 
each day the mathematical tasks students perform and 
ask in class. You then decide the tasks and questions to 
assign for homework. You also work with your team to 
decide the nature of the mathematical tasks you place 
on the exam, as well as the ones to use for intervention 
on standards. 

That is a lot of power. 

And, it is why working on these decisions together as 
a team is so important. It is why the second criterion in 
figure 2.1 (page 14) is the rigor revealed by the cogni-
tive demand of the mathematical tasks you have chosen 
for the assessment. 

Balance of Higher- and Lower-
Level-Cognitive-Demand 
Mathematical Tasks

There are several ways to label the cognitive demand 
or rigor of a mathematical task; however, for the pur-
pose of this book, mathematical tasks are classified 
as either lower-level cognitive demand or higher-level 
cognitive demand, as Margaret S. Smith and Mary Kay 
Stein (1998) define in their task analysis guide printed 
in full in the appendix: “Cognitive-Demand-Level Task 
Analysis Guide” (page 111). 

Lower-level-cognitive-demand tasks typically focus on 
memorization by performing standard or rote proce-
dures without attention to the properties that support 
those procedures (Smith & Stein, 2011). Higher-level-
cognitive-demand tasks are those for which students do 
not have a set of predetermined procedures to follow to 
reach resolution or, if the tasks involve procedures, they 

require that students justify why and how to perform 
the procedures. 

Figure 2.4 (page 23) shows examples of lower-level- 
and higher-level-cognitive-demand tasks (either for use 
in class or on an assessment) for various grade levels. 
Use the most appropriate grade-level question, and dis-
cuss why each question meets the cognitive-demand 
levels using the descriptions that the “Cognitive-
Demand-Level Task Analysis Guide” provides. 

After using figure 2.4 and the appendix (page 

111) to explain why the grade-level tasks were 

low level or high level, think about a concept 

that students in your grade level must learn 

and write or describe a low-level and high- 

level-cognitive-demand task for that concept. 

Describe how your cognitive-demand choices 

for each task reveal underlying student under-

standing of an essential learning standard. 

T E A C H E R  Reflection

A key word regarding rigor is balance, as noted in 
criterion 3 in figure 2.2 (page 15). Your common assess-
ments should reveal a balance of procedural fluency and 
conceptual understanding proficiency on all during and 
end-of-unit assessments. This student proficiency will 
be revealed through the mathematical tasks you choose 
to place on the assessment, including tasks that have 
an application orientation. Generally, the rigor-balance 
ratio should be about 30/70 (lower- to higher-level cog-
nitive demand) on an end-of-unit assessment. 
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