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During a  meeting with a group of Special Educators to help them become more 

effective with the students they served, John (Dr. John Tapper, ALN Executive Director) 

had  asked them to tell him the biggest instructional issue they faced. There were 

several answers to this question: feeling a lack of math content knowledge; a lack of 

support from classroom teachers; poor support from administration. In the end, though, 

these teachers said that feeling confused about what specific content they shteaching 

was the most frustrating for them. 

“Should I be re-doing what the teacher did during the lesson?” 

“Are there some early skills I’m supposed to be practicing?” 

“I usually work on fact fluency. It doesn’t seem that this is helping that much, but 

it’s all I can think of to do.” 

 

Similarly, if you ask a third grade teacher what math is about for her students, 

she might pull out the Common Core Standards, and point to the 20 or so different 

standards on which her students might be tested. She might refer to her district’s 

“power standards” which winnow the required standards down to a dozen or so. But if 

you were to ask, “What do your students need to know to be successful in fourth 

grade?” there is almost as much confusion as the group of special educators indicated.  

Curriculums and standards are comprehensive. They are trying to articulate the 

fullness of mathematical ideas to which students should be exposed at a grade level. 

The hope is that students will master that content. The reality is that few do. If the 

students in a class are poor, or are students of color, or have IEPs (Individualized 

Education Programs) they are far less likely to master all that content. This situation is 

frustrating for everyone. While having a comprehensive approach to math is important, 

having focus in a math program can make the difference for students who are at-risk of 

failure. 

 

 

 

 

 

 

CHAPTER 4 
Identifying Where Students Are 

CHAPTER 4 
Formative Assessment in Math Class 
 
The intention of this chapter is to identify 
some approaches to discovering students 
current thinking about math concepts and 
suggest possible next instructional steps to 
move them along their path to deeper 
understanding. The process of identifying 
where students are---and providing next 
instructional steps---is the heart of formative 
assessment and essential to ensuring success 
for all learners. 
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Introduction  

Central to the practices described in earlier chapters is the notion that teachers 

provide instructional experiences that move students along a pathway of learning. 

While we can identify many landmarks that students will need to pass along the way, 

each student’s exact pathway will be unique. The intention of this chapter is to identify 

some approaches to discovering students current thinking about math concepts and 

suggest possible next instructional steps to move them along their path to deeper 

understanding. The process of identifying where students are and providing next 

instructional steps is the heart of formative assessment and essential to ensuring 

success for all learners. Benjamin Bloom (1969) has said, “Evaluation which is directly 

related to the teaching-learning process as it unfolds can have highly beneficial effects 

on the learning of students, the instructional process of teachers, and the use of the 

instructional materials by teachers and learners” (Bloom, 1969, p. 50).  Our focus for 

this chapter is to investigate and provide evidence for the routine use of formative 

assessment to tailor instruction to meet the needs of all students. 

 

What is Formative Assessment? 

 

There are many forms of assessment that can and do take place during 

classroom instruction.  We see two main forms of assessment that provide data or 

evidence of students’ understanding of mathematics. If the teacher’s intention is to 

make a summary statement about what students have learned (i.e., to report a grade or 

a standardized test score), that’s called summative assessment. If the teacher’s intention 

is to use the data to make decisions about next instructional steps, that’s called 

formative assessment.  
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Formative assessment has been the focus of multiple educational studies and 

from which have resulted in a variety of definitions. For our purposes, we’ll think about 

formative assessment as “encompassing all those activities undertaken by teachers, 

and/or by their students, which provide information to be used as feedback to modify 

the teaching and learning activities in which they are engaged” (Black & Wiliam, 1998 

cited by Wiliam, 2011).  Teachers have many decisions to make during a day, a month, a 

school year. Making good decisions about student learning often requires that teachers 

gather and analyze evidence to recognize students’ current understanding.  The 

analysis of student work (i.e., evidence or data) leads to decisions about what to include 

in Menu time, what models to show, what problems to design, whether to move on or 

reteach.  Several researchers suggest we think of formative assessment as assessment 

for learning. (Fosnot, 2001) It’s important to remember that formative assessment is a 

process that is continuous. 

 

 
 

 

 

 

 

 

 

 

 

 

If the teacher’s intention is to make decisions about next instructional steps – 

what to include in Menu time, what models to show, what problems to set, whether to 

move on or reteach and with whom– that’s called formative assessment. It “informs” 

instruction. In this chapter we’ll focus on some ways teachers can gather formative 

assessment in the math classroom to support student learning and reach every learner. 

 

Additional Note:  

We note that there are other forms of assessment that allow us to make different inferences (see 

Popham, 2018), that are neither summative nor formative in nature.  

Screening assessments, while not yielding actionable information about specific student strengths 

and weaknesses, allow us to rapidly identify those students who are of concern and need further 

investigation. 

 Diagnostic assessments present a series of pre-determined probing, usually interview-based 

questions that help illuminate potential holes in student learning with respect to important 

milestones. (These milestones along learning progressions are discussed further in a later chapter). 
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Samples of Formative Assessments 

 

Students produce math work all the time. Worksheets, problem sets, homework, 

exit slips, etc. are a staple of any math class. They can also represent a rich, almost 

bottomless well of information about how students are thinking about the math they 

are doing. Teachers can tap into this well to gain a sense of what knowledge, strategies, 

and models students are bringing to a given model to make better instructional choices 

to move students to deeper understanding. In this section we will consider 

assessments, tasks, and work samples as well as anecdotal information that can be 

collected and analyzed when planning instruction.  

 

Concrete-Representation-Abstract (CRA) 

A CRA assessment provides an opportunity for students to solve a set of 

problems by demonstrating their thinking using three different models: a concrete, or 

physical model, a representational, or drawn model and an abstract model, or equation 

(Tapper, 2012).  A CRA assessment is used with the whole class rather than just 

individual students.  CRAs offer a way to get a look at everyone’s thinking. 

Each of these models highlights a student’s developing understanding of specific 

mathematical concepts.  The student work can be collected and analyzed to better 

understand a student’s thinking and plan instruction accordingly. The students’ work 

can highlight patterns in the use of models and/or strategies which might encourage a 

teacher to reflect on his or her instruction as well.  

The following are a few examples of Grade 1 CRA tasks focused on additive 

reasoning strategies. The teacher recorded the student responses by taking pictures of 

the materials and methods used to solve the task.  Many teachers position themselves at 

this “station” to snap pictures and conference with students when strategies are not 

clearly evident, or material/manipulatives have been moved.  The representational and 

abstract tasks typically require only pencil and paper. 
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Exit Tickets 

Exit tickets are a formative assessment tool that give teachers a way to assess 

how well students understand the material they are learning in class. Teachers can 

decide when to use this type of assessment tool: daily or weekly, depending on what 

instructional decisions need to be made. A good exit ticket can tell whether students 

have a deep conceptual understanding of the content, or if misconceptions persist, or 

more time is needed for further development or practice of the concept. Teachers can 

then use students’ responses for adapting instruction to meet students' needs the very 

next day. Some math programs even include exit tickets at the end of lessons or units. 

 

Anecdotal Observations and Notes 

Every day in every classroom, teachers observe students, whether it is during 

classroom instruction when students respond to content related questions or when 

students are having quiet moments of conversation unrelated to content.  Many times 

we use these observations to inform our next instructional steps.  We encourage 

teachers to become more deliberate and document these interactions in some 

manageable way with anecdotal notes. 

 

Anecdotal notes do not have to be lengthy narratives. Many teachers use bullets, 

phrases or a quick summary written down in a notebook or on a clipboard that capture 

students’ actions or verbal responses collected during individual conferences or quick 

check-ins during work time; whatever is manageable for them. These are factual 

observations that serve as evidence of a student’s current understanding. It is 

important that the notes highlight students’ strengths, in addition to misconceptions or 

errors, from which next instruction can be determined and linked to. 

 

Table 1 Example of Anecdotal Notes based on observations of student work. 
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Work Samples 

As we stated earlier, students produce work all the time. Teachers should feel 

obligated to collect and analyze student work regularly as a way to take stock of how 

students are making progress and understanding the mathematics they are engaging 

with.  These work samples need to be more than just a page of computation practice.  

The work collected needs to provide evidence of student’s use of strategies and models. 

Collecting student samples of solutions to problems allows us to look at student 

thinking at that time in order to create just-right instruction.   

The following are work samples from a 5th grade task focused on fractions. 

What strengths do you see in the work and what instructional steps would you 

recommend next? These are the types of questions we should ask routinely when 

looking at student evidence of math understanding. 
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High Leverage Assessments 

ALN has created High Leverage Assessments (HLA) for each grade level which 

are directly aligned to the High Leverage Concepts.   The High Leverage Concepts, as 

talked about in the previous chapter, are a way to create focus on the most critical 

concepts to ensure that all students would have access to the opportunities that success 

in math facilitates.  The High Leverage Assessments include tasks or problems that, 

when given to students, provide us with an opportunity to gain insight into students' 

understanding of the High Leverage Concept (HLC) for a specific grade level.  

We will provide examples of the HLA tasks in the next part of this chapter as we 

share how we collect and analyze student work.  We believe that the use of HLAs as 

formative assessment will enhance the creation of targeted learning opportunities that 

benefit all students. 

 

Collecting Useful Student Evidence  

We should be aware that not every question we pose or task we ask students to 

solve will provide us with useful information about next instructional steps.  Consider 

the following questions: Solve 16 x 5 vs Use a model to solve 16 x 5.  The first task can 

be solved simply and correctly by saying or writing 80.  The second task requires 

students to create a model of their choosing to support their answer.  Which task would 

offer teachers more information about next instructional steps?  The obvious answer is 

the second task.  These are the types of tasks we should use as tools for formative 

assessment. 

Tasks given to students which only provide yes or no, correct or incorrect 

answers, afford teachers limited insight into students’ thinking. Even with richer tasks 

teachers must look beyond correct or incorrect solutions to understanding students’ 

strategies and thinking.  Instruction needs to be tailored to meet all students’ needs. 

There may be times when teachers want to check on correct and incorrect solutions, 

however we need to be clear about what the outcomes will tell us and how they will 

benefit students. 



52 | P a g e  | T e a c h i n g  M a t h  f o r  A l l  L e a r n e r s  -  T h e  A l l  L e a r n e r s  N e t w o r k  A p p r o a c h  
 

 

Analyzing and Sorting Student Work Using ALN Work Sort Protocol 

If we can look more deeply at what a student is doing, look at their approach, 

strategy use and what conceptual understanding they are applying we can see where 

they have understanding from which to build and see where misconceptions or 

misunderstanding are evident.  To illuminate “holes” or “gaps” in understanding, we can 

bring to the task of looking at any piece of student work a set of broad framing 

questions. These questions include: 

 

● What is done successfully by the student? 

● What strategies are being used to solve the problems? 

● Is the problem being solved with manipulatives? … models? … by drawing? … 

using numbers or equations? 

● What are the numbers in the problems? 

● What knowledge and understanding is being applied to solve the problem? 

● What pattern emerges from errors?  

 

In other words, we can begin to get a sense of what the student is bringing to the work, 

in order to formulate next instructional steps that will support learning.  

 

A protocol to sort student work to engage in the process of looking at what 

students can do and what they understand, regardless of correct or incorrect solution, 

has been drafted by ALN through the work of teachers, coaches, interventionists and 

facilitators. Using this protocol, or during any works sort, the important aspects to keep 

in mind are that the answer is less important than the thinking and work behind the 

solution, that understanding and what can be done by the student not only what they 

are missing is important to consider, and that noticing patterns and trends both as a 

class and for students across work samples will strengthen your instructional planning. 

We share this protocol with you below. 
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 alllearnersnetwork.com 

https://www.alllearnersnetwork.com/
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As teachers analyze and group work samples together based on similar 

strategies or approaches to a task, patterns emerge about what a student or group of 

students understand and are able to do. This analysis helps us decide and deliver their 

just right next learning opportunity. We can identify a variety of strategies students 

bring to problems. Often, a student will use a more advanced strategy in familiar 

situations but revert to less sophisticated strategies when the context is less familiar. 

These may include a variety of tools, manipulatives, representation, models, and 

strategies including: five and ten frames, number paths, number lines, place value 

models, fingers, bead racks, subitizing, counting, doubles, making 10 or 100, area 

models, decomposition, tape diagram, double number lines, graphs, tables and 

equations.  

As work is sorted by strategy, teachers often end up with a pile of work that does 

not have enough information or clarity based on the evidence recorded to allow next 

steps to plan, collect these in a questions pile. The questions pile might require a quick 

check in with the student to clarify their work or a specific question, or it might result in 

follow up tasks or problems to gain sufficient information. 

 

In general, the process is one of: 

1. Gathering student work. 

2. Sorting the work into meaningful categories. 

3. Analyzing work in each category to determine where, along a learning 

progression, students are working. 

4. Determining next instructional steps that will help the student solidify current 

understanding and move the student along a learning progression. 

This sorting process provides actionable next steps for instruction based on evidence 

and conceptual development.  

 

 

 

 



55 | P a g e  | T e a c h i n g  M a t h  f o r  A l l  L e a r n e r s  -  T h e  A l l  L e a r n e r s  N e t w o r k  A p p r o a c h  
 

Use trajectories and frameworks to orchestrate target instruction 

Once a teacher, or preferably a group of colleagues, has sorted student work by 

strategy they should collaborate to plan next steps for the class, small groups and 

individuals. The strategies and understandings that students use can be built upon 

through tasks, small group lessons and menu activities. Errors and misconceptions can 

be explored by students through targeted questions, problems, or activities presented 

by teachers.  

When a misconception or confusion or error pattern occurs for the majority of 

the class, that is an indication that the main lesson or launch portion of instruction 

needs to revisit or spend more time on the concept. Student work might show that your 

class needs more opportunity to develop additive strategies or spend more time 

exploring the use of ratios. For example, if most students in a class think that 7=7 is not 

a true statement, it would suggest incorporating more exploration of equality, possibly 

through lessons including balances, as well as exposure to equations in multiple 

formats.  

When you have groups of students with similar strategies, understandings and 

use of tools a teacher can consider what is the next step for that group of students - 

what step would you take to move their understanding along the trajectory. Using 

evidence from student thinking, teachers can provide “just right” math opportunities 

for their students. Through the use of intentionally selected problems, activities and 

games, teachers can address individual needs during Menu. Students are doing math at 

their personal instructional level, moving along a conceptual learning trajectory. This 

means that the content provided during Menu, as a result of formative assessment, 

might not always match the current grade level concept being studied during the Main 

Lesson. Menu also offers a time in the day, where students are engaged and working 

individually or with partners, when a teacher could pull a small group if the appropriate 

next instructional move included a small group with a teacher. It might be a group to 

revisit a problem, to discuss how to record thinking, to explore a concept further. Menu 

is used to provide opportunities to support mastery of concepts students have not fully 

developed. These are identified in the High Leverage Concepts.  

 



56 | P a g e  | T e a c h i n g  M a t h  f o r  A l l  L e a r n e r s  -  T h e  A l l  L e a r n e r s  N e t w o r k  A p p r o a c h  
 

To support the use of High Leverage Concepts, there are HLC Learning 

Progression documents for each HLC pre-K to 5. (See Appendix A for samples of the 

HLC Learning Progressions or on the ALN website here.) These HLC learning 

progressions provide a sequence of how skills generally develop in students - they are 

not a hard and fast timeline but they support planning the next “just right” step for a 

student to move their understanding along the continuum to master understanding of 

the HLC. Viewing student work in a broader context --- that of learning progressions --- 

can often reveal “holes” in a student’s prior learning that are preventing successful 

application of the lesson at hand. Knowing how students think about the variety of 

mathematical contexts with which they engage can tell us what next steps might be 

needed to move student learning forward. Considerable work has been done 

researching and documenting mathematical learning progressions (i.e. Clements & 

Sarama 2012,2014; Daro 2011; Maloney, et.al. 2014; OGAP frameworks, etc.). These 

resources have been essential in the creation of the ALN learning progressions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.alllearnersnetwork.com/high-leverage-concepts-learning-progressions
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This table shows a completed student work sort from Task C on the grade 1 HLA. You 

will see work samples grouped together with notes around the work and strategy use 

as well as plans for next steps.  

 

 Table 2 Organization and Analysis Results from Student Work sort using  

ALN Protocol. 

Student Work Strategy/Commonality Next Steps 

 

Addition 

Number Line - by 1s 

Ask about answer and 

work on showing answer. 

Consider other models?  

Check Number line 
understanding. 

 

Found the difference 

 

Equation 

 

 

Models how to represent 
more accurately. 

 

 

Addition with place 

value 

Number Line 

 

 

Base ten 

 

 

 

Ask about equation and 

answer and work on this 
as next steps as needed. 
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Student Work 

 

Strategy/Commonality Next Steps 

 

 

Had strategy to add w/ 

models 

 

 

 

 

 

 

 

 

 

Needs to work on 

understanding problem.  

 

Retelling and modeling 

situations without 
questions or solving. 

 

 

Use problem introduction 
protocol. 

 

 

 

Solved with equation 

 

Clear answer 

 

 

 

Answer not clear, ask 

about that 

Ask to do model in 

addition to equation and 

provide instruction on 
that if not able to. 
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What???  

Need more info 

Tell me about how you 

solved this problem. 

 

How did you figure this 
out? 

 

How does this help you 
answer this question? 

 

What is your answer? 

 

 

 Table 3 Organization and Analysis Results from data collected from K HLA 

Math Focus: 1-1 Counting (up to 20 objects) 

Student Stations 

• Counting Collections - bags or collections given to students to count 

• Grab Bag - Students reach into a bag/collection pull out a handful, count and 

record items 

• Creations, Shape Puzzles or Lines - students build a creation or cover a shape/line 

with cubes and then count how many cubes used 

 

Teacher Station 

• Count and Dump - count collection into bowl/cup, dump and recount collection 

(Bridges Intervention) 

• Making Towers - say a number, students build, (Developing Number concepts 

Counting, Comparing Pattern Kathy Richardson) 

• Counting story - build with cubes, write numerals (Developing Number concepts 

Counting, Comparing Pattern Kathy Richardson) 

• Hunt for it - items covered in tubs can either (Developing Number concepts 

Counting, Comparing Pattern Kathy Richardson) 

 

**Independent counters don’t need this focus for teacher station.  
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Within 10 

- need teacher 

check in 3-5x 

per week to 

teach around 

1-1 either at a 

station activity 

or as a teacher 

station 

 

Within 10-

20  

- need teacher 

check in 2-3x 

per week to 

teach around 

1-1 either at a 

station activity 

or as a teacher 

station 

 

Student E 

Student A 

Student F 

Student C 
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To 20 or 

beyond ** 

Independent 

at station 

- had 1-1 

can do 

larger 

collections, 

include one 

more/one 
less  

 

 

Working with anecdotes and observations can prove to be just as valuable a tool 

for planning as student work samples. For example, a teacher noted that some students 

were fluently rote counting by 10s but were counting by 1s when asked to add ten to a 

number. Based on observations of their work it appeared these students were not 

making the connection between counting by 10 and adding 10 to a number. This group 

of students was put in a small group where they completed a few tasks as a group. First 

ten frames were used to represent counting by 10s and the action of putting down 

another ten or adding ten to what was on the table was emphasized. Stopping at 

different points to discuss then ask “how many are on the table? Now if I add another 

10 how many do you think there will be?” A pause from the teacher allowed students to 

think and consider what would be next, then the physical addition of the ten frame to 

the collection allowed them to check and verify as they began to make a mental model 

and see the connection between counting by 10 and adding ten. To allow for 

Student G 

Student D 

Student B 
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exploration of this concept in Menu, the students were taught Common Card Compare. 

Instead of Compare where you see who has most or least, you have a common card that 

is added to the card each player flips. In this case it was a 10 in the middle that had to be 

added to the card each player flipped over before comparing quantities. The game was 

taught, using ten frame cards so students had the visual scaffold and at the start some 

would still count to check their thinking, but it also allowed them to revisit and practice 

this skill and have the opportunity to recognize and discover the pattern. This 

exploration was also incorporated into the launch portion of the lesson. First it involved 

counting by 10s as continued practice but also number strings such as 12+10, 22+10, 

32+10 where students were able to explore what happens when you are adding ten to a 

number. Through these explorations, students were able to discover that their rote 

counting by 10 patterns they had memorized was connected and then understand it 

was actually adding ten to each successive number.  

 

After menus have been implemented, and to responsively plan classroom 

instruction, it is essential to progress monitor. Every week, or two weeks at the least, 

you need to follow up to determine progress that students are making with the concept 

focused during intervention and/or menu time. Then update the menu or interventions 

to reflect current needs. Without frequent monitoring, students could either spend too 

long on a concept which they have already mastered, or it would not be known that the 

approach tried isn’t effective with that student and you need to try something else. 

Sorting work and completing regular formative assessments allow teachers to 

implement meaningful menus to support students in developing critical concepts. 

Teachers often have a lot of data that is collected and feel pressure to have students 

reach the end of year benchmarks. However, taking the time to look at where students 

current understanding is and to meet students where they are at can benefit the overall 

goal to meet end of year benchmarks. Taking the opportunities to look at progress 

along the way will allow movement to be recognized and aid in planning next steps to 

move learning forward.  
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Chapter Summary 

1. We need to determine what skills, knowledge, and understanding students are 

currently bringing to problems in order to support their continuing progress in 

learning important mathematics. 

2. The way in which we uncover student understanding is through routine use of 

formative assessment. 

3. Formative assessment and the use of developmental learning trajectories are the 

foundation for planning intentional instructional decisions that benefit all 

students. 
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Appendix A - Samples of the High Leverage Concepts Learning Progression for 

Grade 2 and Grade 4 

(All PreK- Grade 5 HLC Learning Progressions can be found on: https://www.alllearnersnetwork.com) 

 

Grade 2 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Grade 4 
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Grade 4 

 


