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Assessing math assessments
At Amplify, we often talk about making every person a math person. But 
it takes more than engaging activities and flashy games to build a positive 
math identity. It means meeting all students where they are, helping 
them feel less intimidated by complex math concepts, and making the 
most of instructional and planning time while helping students reach 
mathematical proficiency. One big piece of that “math person” puzzle is 
assessment and intervention.

Recent NAEP scores show that students are experiencing the largest 
decline in math scores since 1990 (Source: National Assessment of 
Educational Progress 2022 School Survey, Institute of Education 
Sciences). And recent findings from the EdWeek Research Center 
(Source: EdWeek Research Center survey, July 2023) argue that the 
deep tension between theory and practice in math education may be 
an ideal place to start enacting change. The research suggests that this 
tension places immense pressure on teachers, charging them to translate 
complex pedagogical approaches into tangible classroom outcomes 
on their own—an exhausting task that’s causing negative impacts on 
student learning.

So what can we do? How can we close widening learning gaps? What forms 
of intervention are the most beneficial to our students and our teachers?

https://nces.ed.gov/nationsreportcard/
https://nces.ed.gov/nationsreportcard/
https://nces.ed.gov/nationsreportcard/
https://www.edweek.org/teaching-learning/the-state-of-math-education-in-charts/2023/07
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The role of traditional 
math assessment and 
intervention programs
There are so many approaches, tools, and technologies to support math 
education today—the majority of which promise an increase in student 
achievement, an improvement in math fluency, and an elevation in student 
engagement overall. But they don’t always deliver.

Traditional assessment practices typically only demonstrate a simple 
performance structure: multiple choice, right versus wrong. Teachers 
are then given two bins to organize student performance: this percent 
correct and this percent incorrect. It’s often unclear why students in the 
incorrect bin even got the question wrong. The automatic assumption 
is that they simply don’t know the answer, regardless of whether they 
provided an incorrect response or left a question blank. In reality, students 
can accidentally skip questions, have issues with their WiFi connection, 
or any number of challenges. Without accounting for those unforeseen 
circumstances, what’s left over is a simplified assumption that Students 
got the question wrong because they didn’t understand the concept or 
standard attached to it.
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Imagine your frustration as a student if you fell 
into the percent incorrect bin, but were so close to 
getting it right. Your simple mistake has led to the 
teacher going back to the very beginning of this 
mathematical idea, focusing on what you don’t 
know—your decificts—rather than what you already 
do know. There’s often only one targeted skill you’re 
not grasping. With this approach, students can waste 
time revisiting a concept they already know, and 
teachers also spend precious time reteaching the 
concept from the very beginning. What if we could 
invest our time elsewhere, instead of going back to 
the beginning to reteach a concept?

Teachers lean on these traditional assessment 
reports to predict annual state performance. The 
data itself, whether it’s a “two out of four” or a “far 
below basic” or a “two grade levels below,” doesn’t 
dig deep enough to understand how students 
are thinking about math. According to a recent 
Brookings study that looked at assessment trends 
five years after COVID, and the Education Recovery 
Scorecard, there is a widening gap between low- 
and high-performing students. While math scores 
are slowly on the rise, multiple assessments show 
that high-performing students are still performing 
well, but students below the 25th percentile are 
still showing declines in scores (Brookings, 2025). 
These findings support the case that assessment 
data is not accurate about what students actually 
know about math, and without knowing how students 
are thinking, learning gaps will continue to widen 
and effective interventions will become increasingly 
difficult. Without truly understanding students’ 
thinking and misconceptions, teachers have nothing 
to hold on to in terms of next steps. And so, it’s tough 
to figure out how to help.

https://www.brookings.edu/articles/5-years-after-covid-19-hit-test-data-converge-on-math-gains-stalled-reading-recovery/
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The need for change: 
an asset-based approach
Assessments could have a much larger impact if we led with students’ 
mathematical assets. Instead of prioritizing right versus wrong, we need 
to move toward the idea of assessments as tools for advocacy, rather than 
judgment. How can we collect evidence to make a case for each student? 
How can we analyze what a student knows and how they’re using that 
knowledge to solve problems?

A few years ago, Patrick Callahan and the team at Math ANEX—whose 
extensive research and powerful assessment tools lie at the heart of 
Amplify’s new mCLASS® Math program—came together to work on 
this challenge. More recently, they were called on to explore what math 
assessments could look like with a more holistic view of student thinking. 
What type of assessment could show correct and incorrect answers while 
also allowing room for students to explain their reasoning?

Students digitally input 
thinking to all open 

response questions.

Student performance is 
scored to measure 

grade-level pro�ciency.

Reports and 
recommendations are 

generated immediately.

Responses are analyzed 
and grouped by common 

way of thinking.
Performance report

Student thinking report

https://amplify.com/news/amplify-announces-acquisition-of-assessment-provider-math-anex/
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Their mission was to create assessments that included a component 
of students’ mathematical writing that would be reviewed by a team of 
analysts, graded against a rubric, and assessed holistically to identify 
learning gaps and differences.

Through their innovative and passionate work, they found that a mass shift 
in assessments is necessary—and entirely feasible. It truly is possible to 
lead with asset-based assessments that include problem-solving items, 
communication items, and mathematical modeling items. We really can 
abandon strict multiple choice assessments and incorporate skill and 
procedural demonstrations. Leading with assets and highlighting student 
thinking has the potential to change the game for math assessment and 
math education as a whole.
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﻿Moving from student performance to student 
performance + thinking

Every student is different, so why would an assessment system recognize 
only right and wrong when it could instead provide insight into the different 
and creative ways students think? The key is to move from assessing 
student performance to assessing student performance and thinking.

The practical application of any pedagogical approach requires a deep 
understanding of who students are and how they make sense of and 
interact with the content (Edweek, 2024). When we center students’ lived 
experiences and perspectives, we can better understand how they learn 
and apply that knowledge in dynamic and complex classroom settings.

This is why a key element of asset-based assessment is centering student 
voices while honoring student thinking. Simply knowing that a student 
didn’t answer a question correctly or can’t perform an equation leaves 
teachers with no understanding of where things went wrong, and no 
actionable data. But knowing how a student attempted to solve a problem 
is invaluable. This approach honors students’ efforts, while giving teachers 
actual insights into how they can take action to support the student’s 
developing skills.

There are many reasons students might get something wrong. In the case 
of a student leaving something blank, we often automatically assume they 
didn’t answer because they don’t understand the problem. This can lead 
to a lot of unnecessary reteaching, including worksheets and hundreds of 
practice problems.

This is a revolutionary expansion from reporting on:

Student performance

How many did they get correct? 
Which standard did they “master”? 
Evaluate student responses. 

Student performance + thinking

How many did they get correct? 
Which standard did they “master”? 
Evaluate student responses. 
 
What did they actually DO?  
How might they be thinking about the content? 
Analyze student responses. 

https://www.edweek.org/teaching-learning/opinion-students-math-outcomes-have-plummeted-heres-what-to-do/2024/01
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﻿If we instead take into consideration both student performance and 
student thinking, we can change the power and impact of assessments 
completely. When you see evidence of student thinking, you see what their 
thought process was, and why they answered the way they did. There are 
many cases where a student is actually modeling a situation correctly 
and going through operations correctly, but got off track because they 
misunderstood the question or the objective. When that is the problem, 
the solution is never as simple as giving a student more times tables or 
worksheets. They know how to do the math, but may simply need help with 
context and interpretation to be able to apply their ideas.

To illustrate these points, here are a few powerful examples from a recent 
District Essential Math Indicators (DEMI) assessment in California.

This first example uses a typical composite area shape problem. This type 
of problem is common in 5th and 6th grade, especially on assessments—
and, historically, students don’t always do well on them (Lehmann, 2022). 
If you’re looking at this data as a teacher, and your only information is that 
37% of students got this question correct, you’re probably thinking, “Oh no, 
I have to teach Area again?”

Grade % Correct

5th 37%

6th 57%

Sam is painting the wall in a room.

The image shows the measurements of the wall.

Question: What is the total area of the wall Sam needs to paint?

https://docs.google.com/presentation/d/1Ew-jhFUO7ya2dD4XIj10G2MceTyI4F3l3Ochq-4s_70/edit?usp=sharing
https://link.springer.com/article/10.1007/s10649-022-10191-z
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Answer: 62 

Students correctly calculated the total 

area of the wall.

114 Students (37%)

Answer: 30 

Students likely found the sum of  

all the values given in the problem.  

3 + 4 + 10 + 5 = 30

83 Students (27%)

Answer: Correct computations 

Answers in this group all contain correct 

computations. While they may not have 

chosen the right computation to do, the 

one they chose was performed correctly.

43 Students (14%) The answers showing correct computations include multiplying 

all the sides, partial area, overlapping areas, etc., which show 

that students have some idea about area and the relationship 

between dimensions.

Answer: Left blank 

There are many reasons this happens—it 

does not necessarily mean they don’t 

understand the content.

14 Students (5%)

Answer: 36 

Students likely calculated the perimeter 

of the wall, rather than the area.

9 Students (3%) But the 30% of students who got 30 or 36 are not even trying 

to find the area. They are likely trying or correctly finding the 

perimeter, instead. This is a different instructional move to get 

these students on the right track. 

But with asset-based assessment and reporting, we can go in and see how 
the students are working through the problem. In this example, many of the 
students are doing the correct multiplication and multiplying all the sides, 
which shows they understand something about dimensions and area. Or 
they may be getting overlapping rectangles, which means they understand 
something about area as a concept. But another 30% are not even trying 
to find the area—they’re trying to find the perimeter, which requires a 
completely different instructional move. In this case, there’s a need to focus 
on context and dissecting the problem for these students, rather than 
reteaching the whole chapter or unit on area.
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﻿Let’s look at an example problem called Art Tables to demonstrate what 
happens when you open up the floor to students—looking for evidence of 
what they can do instead of making assumptions about what they can’t do.

This problem is another common assessment or exam type that deals with 
division and interpreting the remainder in context. When it was presented 
to about 12,000 students in grades 4 and 5, about 45% of students got the 
correct answer. As a teacher, getting just that information gives you little 
help in terms of what to do next.

But when you commit to understanding student thinking by using an 
asset based assessment, the question is open-ended, asking students 
to, “Explain how you know that this is the right amount of tables the art 
teacher should buy.” By giving students a chance to explain and show their 
thinking, we make their thinking visible and can then find specific ways to 
help every student.

The art teacher is buying new tables to go in the art room.

Each table can seat 4 students.

The art class has 33 students.
We gave this item to about 12,000 
students in grades 4 and 5.

Question: How many art tables does 
the art teacher need to buy so that 
each student has a place to sit when 
they come to art class?
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﻿These are real answers students gave when asked to 
explain why they got the answer they did:

One student might be doing a clean division problem 
to get the correct answer. Another student might be 
avoiding division entirely and using multiplication 
and guess and check strategies but still getting the 
correct answer. This helps teachers know exactly 
which concepts or parts of the problem need to be 
revisited for which student.

It also opens up the space to really see all the 
interesting, creative thinking and mathematical 
assets students have. Plus, students are more 
engaged and supported when they can see what 
their peers are thinking. They’re now able to talk 
about math, think about math, and make their 
thinking visible.

Scanning through the incorrect answers, the teacher 
might find that many students are doing correct 
math—operations, adding, subtracting, multiplying—
but still not landing on the correct response. So 
where do they go from there? Is it really more 
worksheets? Revisiting basic skills? The insight into 
their thinking provided by asset-based assessment 
suggests otherwise.

33/4 = 8.25 but you can’t have part of a table  
so you round up to 9 so all kids can sit!

I know 9 is the correct answer because  
4 x 9 = 36, which is very close to 33. That  
means there will only be a few extra seats. I tried  
4 x 11 = 44, but that was too much. Then I did 
4 x 9 = 40, but that was still too much. Just in 
case, I did 4 x 8 = 32, but that was not enough. 
Because I can’t get an exact answer, this one is 
the closest and most accurate. 

33/4 = 8 remainder 1. So she just needs  
8 tables.

Well, 8 x 4 = 32, but 9 x 4 = 36. I don’t know if 
I can leave one student lonely or sitting on the 
floor. I guess that’s okay. 

3 x 3
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Honoring teachers’ time

Asset-based assessments benefit teachers, 
too, allowing them to organize student thinking, 
understand trends in their classrooms, and decide 
where to focus their energy.

If we go back to the Art Table question, we can see 
how asset-based assessment opens a window into 
student thinking that will save teachers time and 
frustration. Teachers are able to identify trends in 
student thinking by not only seeing their answer as 
correct or incorrect, but seeing what computations 
were used to get those answers. It’s invaluable to 
future instruction to identify not only how a student 
answered, but why they answered that way, as well 
as how many students may be thinking the same. 
If certain incorrect responses are common among 
student results—if, for example, 30% of students are 
doing the same exact thing— it’s not random. This is 
essential data that the teacher can use to examine 
where this misunderstanding began and take the 
right next steps to get a large portion of their class 
back on track.

Looking at trends in student responses, teachers can 
implement targeted interventions or engagements. 
This means less worksheets and more supports like 
math language routines, student-led discussions, 
or engaging intervention activities. Referring back 
to the Art Tables example, we can see from student 
responses that incorrect calculations weren’t 
necessarily the problem; it was more an issue of 
interpreting the remainder in context. After looking 
at student reasoning, we can use something like a 
modified Three Reads strategy to slow down and 
help students understand the question and address 
applying the correct calculations in context.
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It’s important to note that teachers do attempt these types of analyses 
on their own anyways, typically by sifting through endless papers and 
worksheets. When it’s built into assessment programs, educators get that 
time back. It’s a gift to not only make sense of what students do know, what 
they are thinking, and how they’re answering, but it’s an even greater gift 
of time back to teachers. The right asset-based assessment program can 
truly inform instruction and support every student by meeting them where 
they are, while also offering teachers engaging, collaborative strategies to 
intervene and build student knowledge.

FIRST READ

(block numbers 
and question)

The art teacher is buying new 
tables to go in the art room.

Each table can seat 
___ students.

There are ___ students in 
the class.

	

Q: What is this about? 
Describe in your own words.

SECOND READ

(block question)

The art teacher is buying new 
tables to go in the art room.

Each table can seat 
4 students.

There are 33 students in 
the class.

	

Q: What are the quantities? 
Let’s identify numbers and 
units in context. 

THIRD READ

(co-craft questions)

The art teacher is buying new 
tables to go in the art room.

Each table can seat 
4 students.

There are 33 students in 
the class.

	

Q: What math questions 
could you ask?
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﻿ Example: 
Of all the students that responded 9 to this item, 
77% of them Met or Exceeded Standards on SBAC

And if we look at all the responses, we can see that 
the trend in answers and the likelihood of meeting 
or exceeding standards align with the order of 
operations: division, multiplication, subtraction, and 
addition. By analyzing this trend, we can tell that 
the students who just added numbers had the least 
expected chances of meeting standards.

Collecting student responses through the asset-
based assessment, we see how students dealt 
with the remainder, as well as a direct link between 
student performance on the state test and evidence 
of student thinking.

0% 20% 40% 60% 80% 100%

37

29

132

8

9

Met or Exceeded Std (SBAC) vs. Response
R

es
po

ns
e

Met or Exceeded Std (SBAC)

77%

53%

34%

19%

6%

Students explained how they interpreted the remainder

Met or Exceeded Standard

84%

53%

42%

0% 25% 50% 80% 100%

Explained interpreting
the remainder

Overall

No evidence of
interpreting remainder





Asset-Based Assessment: What It Is and Why It’s Needed in K–12 Classrooms  |  21

﻿

Students who showed some attention to the meaning in context had a 
much higher overall percentage of meeting standards versus those who did 
not. These findings underscore that, when we take the time to engage with 
students’ thinking, we can better determine the right next steps to help 
them. This gives teachers a better chance of supporting their students in 
meeting standards and gaining proficiency—all while gaining back valuable 
time and energy.

Meeting or Exceeding Standard on SBAC vs Evidence of 2nd Read

Met or Exceeded Standard

2nd Read (evidence)

Overall

0% 20% 40% 80%60%

63%

53%

37%2nd Read (no evidence)

Note:
This does not look for
ANY derived quantities
or take into account
the students’ answer.
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The role of advancing 
technology in assessment 
and reporting
As with many other instructional practices, technology is a critical element 
in an effective assessment program. In the examples listed thus far, 
innovative thinking and technology is what makes it possible to administer 
asset-based assessments and turn them into powerful, game-changing 
tools for both teachers and students.

Instead of teachers having to identify trends themselves based on student 
responses or classwork, an effective asset-based assessment provides a 
formative tool for collecting and generating useful, actionable data about 
students. These qualities are evident in the design and reporting features of 
Amplify’s new mCLASS® Math program, which was built on the foundations 
constructed by the Math ANEX philosophy and research.
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﻿In its design, it’s important that asset-based assessment:

•	 Focuses on essential mathematical content.

•	 Provides accessibility through content, audio, images, and 
language options.

•	 Uses open-response and short-answer questions to elicit thoughtful 
student responses and place value on student agency and voice.

•	 Provide opportunities for students to showcase their thinking with a 
combination of knowledge, application, and communication questions.

•	 Generates actionable data for teachers.

To have the biggest impact, asset-based assessment must combine this 
design with analysis and reporting that:

•	 Is immediately available for teachers to access and interpret.

•	 Sorts student responses into groups that are instructionally useful 
for teachers.

•	 Uncovers how students are thinking about a particular item, not just 
whether they got it right or wrong.

•	 Offers embedded strategies and materials for reengagement and 
just-in-time support.

Technology makes it possible to marry all these core elements of asset-
based assessment into a tool that can provide next steps for teachers. With 
mCLASS Math, for example, educators gain access to reliable measures 
of student achievement that also analyze student responses, revealing 
underlying mathematical thinking and recommending next steps.

Traditional assessments mCLASS Math’s asset-based assessments

Focus on student deficits. Highlight student’ strengths to build on.

Result in lengthy assessments by asking a new question to 
address each skill.

Allow for shorter, more efficient assessments by gathering 
multiple data points from each item.

Provide judgment solely as correct or incorrect. Give insight with response analysis to reveal students’ ways 
of thinking.

Produce data independent from core instruction 
or intervention.

Provide data-driven recommendations aligned with core 
instruction and intervention.
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This rich data is immediately available and helps 
teachers see not only what students know about 
grade-level math, but also provides insight into how 
they think so that teachers can better plan whole-
class instruction and targeted intervention. Reliable 
benchmark and progress-monitoring assessments 
evaluate student performance against grade-level 
expectations and growth throughout the year, 
seamlessly integrating with intervention and core 
instruction to provide data-driven recommendations 
on where and how to support learning. This data 
also builds profiles of each student’s specific math 
understanding at any given time.

Teachers are able to see student work in real 
time and access specific areas of strengths and 
development to inform differentiation, as well as 
support and flags for potential risk of dyscalculia. 
The ease and accuracy of this data and reporting, as 
well as the next steps and tiered embedded supports, 
means teachers can truly reach every student and 
increase fluency for all while making the most of 
instructional time through dynamic and effective 
lessons and exercises.
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The rich data generated by asset-based assessment 
systems like mCLASS Math not only helps teachers 
see what students know about grade-level math, 
but also provides insight into how students think 
so teachers can better plan whole-class instruction 
and targeted intervention. Reliable benchmark and 
progress-monitoring assessments evaluate student 
performance against grade-level expectations and 
growth throughout the year, seamlessly integrating 
with intervention and core instruction to provide 
data-driven recommendations on where and how to 
support learning. Using this immediately available 
data, mCLASS Math is also able to build profiles of 
each student’s specific math understanding at any 
given time.

Teachers using this system are able to see student 
work in real time and access specific areas of 
strengths and development to inform differentiation 
support, as well as flag potential risk of dyscalculia. 
The ease of reporting, accuracy of data, suggested 
next steps, and tiered embedded supports provided 
through asset-based assessment enable teachers to 
truly reach every student and increase fluency for all 
while making the most of instructional time through 
dynamic and effective lessons and exercises.
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﻿Next steps and 
additional resources
For more on asset-based assessment, we invite you 
to go to amplify.com/programs/mclass-math to 
learn more about the difference this can make in your 
school or district. You can also check out these free 
resources for more professional learning:

•	 “Asset-Based Perspectives in Mathematics 
Teaching and Learning” (ASSM and AMTE)

•	 “Three Practices that Compliment an Asset-
Based Approach to Teaching and Learning in 
Math Classrooms” (Bridges to Learning)

•	 Transform Your Math Class Using Asset-Based 
Teaching by Michael D. Steele and Joleigh 
Honey (Corwin, 2024)

•	 Making Math People: Key Shifts in How We 
Think of Math Assessment (from Amplify’s 
symposium, Leading With Vision: Creating 
Transformative Change in K–5 Math 
and Literacy)

•	 Professional development for assessment and 
intervention programs (Amplify)

•	 Math Change Management Playbook (Amplify)

http://amplify.com/programs/mclass-math
https://amte.net/sites/amte.net/files/Asset-BasedPerspectivesPositionStatementASSM_AMTE_FinalAug2024.pdf
https://amte.net/sites/amte.net/files/Asset-BasedPerspectivesPositionStatementASSM_AMTE_FinalAug2024.pdf
https://www.ifl-news.pitt.edu/2021/09/three-practices-that-compliment-an-asset-based-approach-to-teaching-and-learning-in-math-classrooms/#:~:text=Asset%2Dbased%20teaching%20counters%20the,and%20bolsters%20positive%20math%20identities.
https://www.ifl-news.pitt.edu/2021/09/three-practices-that-compliment-an-asset-based-approach-to-teaching-and-learning-in-math-classrooms/#:~:text=Asset%2Dbased%20teaching%20counters%20the,and%20bolsters%20positive%20math%20identities.
https://www.ifl-news.pitt.edu/2021/09/three-practices-that-compliment-an-asset-based-approach-to-teaching-and-learning-in-math-classrooms/#:~:text=Asset%2Dbased%20teaching%20counters%20the,and%20bolsters%20positive%20math%20identities.
https://www.corwin.com/books/assets-based-teaching-288055
https://www.corwin.com/books/assets-based-teaching-288055
https://www.corwin.com/books/assets-based-teaching-288055
https://www.crowdcast.io/c/changesymposium/VxFLW
https://www.crowdcast.io/c/changesymposium/VxFLW
https://www.crowdcast.io/c/changesymposium/VxFLW
https://www.crowdcast.io/c/changesymposium/VxFLW
https://www.crowdcast.io/c/changesymposium/VxFLW
https://amplify.com/pd/assessment-intervention/
https://amplify.com/pd/assessment-intervention/
https://amplify.com/pdf/uploads/2024/12/ADM_Change-Management-Playbook_121824.pdf
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Learn more about asset-based assessment at 
amplify.com/mclassmathsample.
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All trademarks and copyrights are the property of Amplify or its licensors.
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