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Module 2: Teach Students to Utilize the 
Structure of Algebraic Representations 

Module 2 key learning objectives 

2.1. Participants will understand what is meant by the structure of algebraic 
representations. 

2.2. Participants will understand the three recommended instructional strategies to teach 
students to utilize the structure of algebraic representations. 

2.3. Participants will be able to design activities that support students to utilize the 
structure of algebraic representations: promoting the use of language that reflects 
mathematical structure; encouraging students to use reflective questioning to notice 
structure as they solve problems; and/or teaching students that different algebraic 
representations can convey different information about an algebra problem. 

2.4 Participants will be able to create a plan for collecting data and select data tools that 
will give them information about the implementation and outcomes of their planned 
instructional strategies. 

2.5  Participants will be able to discuss and analyze data collected on implementation and 
outcomes and use data-driven insights to inform continued implementation of 
Recommendation 2. 
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Module overview 

 

  

Explore module content.Pre-session work

Develop an understanding of the recommendation and the related instructional 
strategies.PLC session 1

Read and reflect about the recommendation and related instructional strategies. Between-session work

Plan for implementing the recommendation.PLC session 2

Learn about and review data tools.Between-session work

Finalize plan for implementing the recommendation.PLC session 3

Implement the recommendation and collect data.Between-session work

Study results using data-driven dialogue.PLC session 4

Continue to implement the recommendation.Follow-up work
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Introduction to utilizing the structure of algebraic 
representations 

Purpose 

Utilizing the structure of algebraic representations can simplify solving algebra problems. 
Paying attention to algebraic structure helps students make connections among problems, 
solution strategies, and representations that may seem different but are mathematically 
similar, as shown in Example 2.1 below. Recognizing structure helps students understand the 
characteristics of algebraic expressions and problems regardless of whether the problems are 
presented in symbolic, numeric, verbal, or graphic forms. 

WWC Practice Guide Example 2.1: Seeing structure in algebraic representations 

Consider these three equations: 

     

        

         

Though the equations appear to differ, they 
have similar structures: in all three 
equations, 

2 multiplied by a quantity, plus 8, equals 14. 

Summary of recommendation 

Structure refers to an algebraic representation’s underlying mathematical features and their 
logical relationships to each other. Examples of mathematical features and their logical 
relationships include: 

• The number, type, and position of quantities, including variables. 

• The number, type, and position of operations. 

• The order in which operations are done.  

• The presence of an equality or inequality. 

• The relationships between quantities, operations, and equalities or inequalities. 

• The range of complexity among expressions, with simpler expressions nested inside more 
complex ones. 

Examining the underlying structure of an algebra problem (the algebraic representation), 
regardless of how the problem itself is communicated (for example, symbolic, numeric, 
verbal, or graphic), can help students see similarities among problems and solution paths. 
It also leads students to develop an understanding about algebraic expressions. Based on 
research evidence, use of reflective questioning and graphical representations may boost 
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students’ conceptual and procedural knowledge and improve algebraic problem solving. 
The use of appropriate language and multiple representations might further support students. 
Educators can use each of these instructional strategies to teach students to utilize the 
structure of algebraic representations:  

• Instructional Strategy A: Promote the use of language that reflects mathematical structure. 

• Instructional Strategy B: Encourage students to use reflective questioning to notice 
structure as they solve problems. 

• Instructional Strategy C: Teach students that different algebraic representations can convey 
different information about an algebra problem. 

Promote the use of language that reflects mathematical structure 

This instructional strategy extends beyond just using precise mathematical language. 
This strategy helps us contrast between precise mathematical language that accurately 
communicates the structure of the problem (but that requires knowledge of the meaning of 
the mathematical terms), and more commonplace language that is more accessible to 
students but does not as clearly describe the structure of the problem (and therefore might 
lead to confusion as students choose solution strategies). As educators, we know there are 
times when students use more accessible language to help them describe or understand a 
math task. The goal here is not to always correct students, but to guide them from this 
informal language to more precise language. This will help ensure the language that educators 
and students use does not cause confusion but helps students understand the structure of the 
problem so they can choose appropriate solution strategies for this structure. Review figure 
2.1 for examples of how imprecise language might cause confusion for students as they choose 
solution strategies for a given problem. 
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Figure 2.1. Using precise language to understand structure (adapted from practice guide Example 2.3) 

Imprecise 
language  

Precise mathematical 
language  

How does the imprecise language cause 
confusion for students regarding structure 
and appropriate solution strategies? 

Move the 5 
over. 

Subtract 5 from both sides 
of the equation. 

Students might move the quantity from one 
side of an operation to the other, rather than 
conducting the inverse operation to both sides 
of the equation to maintain equality. 

Solve an 
expression. 

Solve an equation. 

Rewrite an expression. 

Students might attempt to solve an expression 
by using the operation(s) as the equality sign 
and manipulate around that side. 

The numbers 
cancel out. 

The numbers add to zero. 

The numbers divide to 
one. 

Students might not realize they need inverse 
operations to “cancel the numbers out” 
(e.g., 5 + 5 = 10 vs. 5 + -5 =0). 

 

Encourage students to use reflective questioning to notice structure as they solve 
problems 

In figure 2.2, you’ll see a list of reflective questions for noticing structure. The list presents the 
kinds of questions educators can use to help students grasp the structure of algebra problems. 
You can use these questions to help students think about the structure of a math problem and 
the potential strategies they could use to solve the problem in a variety of ways in the 
classroom. You may choose to write down questions you consider for a particular math 
problem and how you might answer them, modeling for students the process of considering 
reflective questions. Then you might present a problem during whole-class instruction and 
ask students to write down what questions they might ask themselves to help solve the 
problem. Students can practice this process in pairs or on their own to help internalize what 
to consider when approaching a problem. 
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Figure 2.2. Using reflective questioning to notice structure 

Reflective questions for noticing structure (Practice Guide Example 2.5) 

• What am I being asked to do in this problem? 

• How would I describe this problem using precise mathematical language? 

• Is this problem structured similarly to another problem I’ve seen before? 

• How many variables are there? 

• What am I trying to solve for? 

• What are the relationships between the quantities in this expression or equation? 

• How will the placement of the quantities and the operation impact what I do first? 

 

Teach students that different algebraic representations can convey different 
information about an algebra problem 

Recognizing and explaining corresponding structural features of two representations of the 
same problem can help students understand the relationships among different algebraic 
representations, such as equations, graphs, and word problems. In figure 2.3, you’ll see an 
example of how an educator asks students to compare different forms of equations for the 
same line. Students may come up with different equations, or educators can present students 
with equations in different forms so you can ask students to identify similarities and 
differences. As an alternative, educators can ask students to connect the information provided 
in various algebraic representations of a math task. Working in pairs, students can then 
discuss the similarities and differences they identified or the connections they made. 
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Figure 2.3. Multiple algebraic representations 

Equations of the same line in different forms (Practice Guide Example 2.6)  

Compare different forms of equation for the same line. 

  Similarities Differences 

Slope-intercept form 
     

     

Both are equations of straight 
lines. 
In both equations, you can 
identify the slope without 
any calculation or 
manipulation. 
You cannot identify the x-
intercept without 
manipulating the equations. 

Slope-intercept form 
allows you to identify the y-
intercept without 
manipulation. 

Point-slope form 

          

        

Point-slope form allows 
you to identify a point on the 
line without manipulation. 

 

Module 2 activities 

Pre-session work: Explore module content 

Complete the following prework to familiarize yourself with Recommendation 2. 

1. Each of the resources listed below provides additional information about the 
recommendation. Complete one or more of the following to learn more about the 
recommendation: 

a. Read pages 16–251 in the Teaching Strategies for Improving Algebra Knowledge in Middle 
and High School Students practice guide. 

b. Read the Module 2 Introduction (pp. 3–6 above or on the Algebra Toolkit website2). 

c. Watch the Module 2 video.3 

2. Complete the graphic organizer below in advance of PLC session 1, reflecting on the 
content you reviewed. Be prepared to share your reflections on these prompts in the first 
PLC session.  

 
1 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=22 
2 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/module2 
3 https://www.youtube.com/watch?v=B6_xTb979RE 

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=22
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/module2
https://www.youtube.com/watch?v=B6_xTb979RE
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=22
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/module2
https://www.youtube.com/watch?v=B6_xTb979RE
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3. Optional: For more information about the levels of evidence in the practice guide, watch 
the Level of Evidence video4 from the WWC. 

Reflect on module content and connect to your own practice 

• Instructional Strategy A: Promote the use of language that reflects mathematical structure. 

• Instructional Strategy B: Encourage students to use reflective questioning to notice 
structure as they solve problems. 

• Instructional Strategy C: Teach students that different algebraic representations can convey 
different information about an algebra problem. 

Rose Bud Thorn 

What are you currently doing 
or have you previously done in 
your classroom related to using 
instructional strategies A, B, or 
C to teach students to utilize the 
structure of algebraic 
representations? 

Based on the resources you just 
reviewed, what new 
instructional strategies related 
to utilizing the structure of 
algebraic representations might 
you consider adopting in your 
classroom or using in a 
different way? 

What concerns or worries do 
you have about teaching 
students to utilize the structure 
of algebraic representations 
using instructional strategies A, 
B or C, and/or what concerns 
do you have about the toolkit 
resources you have reviewed 
thus far? 

      

  

 
4 https://www.youtube.com/watch?v=27poYdVXQUk 

https://www.youtube.com/watch?v=27poYdVXQUk
https://www.youtube.com/watch?v=27poYdVXQUk
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PLC session 1: Develop an understanding of the recommendation 

PLC session 1 learning objectives 

1. Participants will understand what is meant by the structure of algebraic 
representations. 

2. Participants will understand the three recommended instructional strategies to teach 
students to utilize the structure of algebraic representations. 

Session agenda 

Activity Time 

Opening reflection 10 minutes 

Activity 1: Utilizing structure with an everyday example 20 minutes 

Activity 2: Utilizing the structure of a tile growth pattern 25 minutes 

Next steps 5 minutes 

Opening reflection  

Share one of your pre-session work reflections: A rose, thorn, or bud. Listen to your 
colleagues’ reflections and be prepared to discuss common themes.  
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Activity 1: Utilizing structure with an everyday example 

Handout 2A: Using an everyday example to illustrate structure 

Instructions: You are cooking dinner and would like to try a new recipe for spaghetti and 
meatballs from the cooking blog5 Natasha’s Kitchen. Read through the recipe and answer 
questions 1–4 in writing. 

 

Spaghetti and Meatballs Recipe 
Prep Time: 20 minutes 
Cook Time: 45 minutes 
Total Time: 1 hour 5 minutes 

Spaghetti and Meatballs in homemade marinara sauce. Learn 
how to make juicy Italian Meatballs – so tender and big! The 
Best Homemade Spaghetti Meatballs. 

Author: Natasha of Natashaskitchen.com 
Skill Level: Easy/Medium 
Cost to Make: $18-$23 
Keyword: Spaghetti and Meatballs, Spaghetti Meatballs  
Cuisine: Italian  
Course: Main Course 
Calories: 696 
Servings: 8 (2–3 meatballs per serving)  

INGREDIENTS 

Ingredients for Meatballs (makes 22–23 meatballs): 
3 slices white bread (crusts removed), diced or torn to pieces  
2/3 cup cold water  
1 lb. lean ground beef, (7%-15% fat)  
1 lb. sweet ground Italian sausage, casings removed 
1/4 cup grated parmesan cheese, plus more to serve 
4 cloves garlic, minced 
1 tsp sea salt 
1/2 tsp black pepper 
1 large egg 
3/4 cup all-purpose flour, to dredge meatballs 
3 Tbsp Light olive oil to sauté, or use vegetable oil 

Ingredients for Sauce: 
1 medium yellow onion (1 cup chopped) 
4 cloves garlic, minced 
56 oz crushed tomatoes (from 2 – 28 oz cans) 
2 bay leaves, optional 
Salt & pepper, to taste 
2 Tbsp basil, finely minced 

Other Ingredients: 
1 lb. spaghetti 

INSTRUCTIONS 

How to Make the Best Italian Meatballs: 
1. Combine bread pieces with 2/3 cup water and set aside 5 

min then mash with a fork. 

2. In a large mixing bowl add: 1 lb. ground beef, 1 lb. sausage, 
1/4 cup parmesan, 4 minced garlic cloves, 1 tsp salt, 1/2 tsp 
black pepper, 1 egg and mashed bread crumbs. Mix until 
well combined. 

3. Form into 1 1/2” meatballs (about a flat ice cream scoop of 
meat). Dredge/roll meatballs in flour, dusting off excess. 
Heat a deep, large, heavy skillet or a Dutch oven over 
medium heat with about 3 Tbsp oil. Add meatballs in 2 
batches without crowding the pan and sauté until browned 
on all sides (about 6 min total or 2 min per side). Remove 
meatballs and set aside (don’t worry about cooking through 
at this point). 

How to Make Easy Marinara Sauce:  
1. In the same skillet over medium heat, add more oil if 

needed and sauté 1 cup chopped onion stirring often until 
soft and golden (5 min). Add 4 cloves minced garlic and stir 
1-2 min until fragrant. 

2. Stir in 2 cans of crushed tomatoes and 2 bay leaves. Bring to 
a light boil (stir to make sure it’s actually boiling and not just 
sending bubbles to the surface). 

3. Add meatballs back into the pan with tomato sauce, 
partially cover with lid or cover with a splatter screen to 
reduce splatter and cook at a gentle simmer for 30 min, 
turning the meatballs occasionally. Meatballs will be tender 
and sauce will be thickened. Five minutes before sauce is 
done, stir in chopped fresh basil and season with salt and 
pepper to taste.  

How to Make Spaghetti and Meatballs: 
1. Cook pasta according to package instructions until al dente 

(or to desired doneness), drain and return to empty pot. 

2. Pour sauce and meatballs over spaghetti and toss gently to 
combine. To serve family-style, transfer to a large platter, 
garnish with parmesan cheese and fresh basil and serve hot. 

 
5 https://natashaskitchen.com/spaghetti-and-meatballs-recipe/ 

https://natashaskitchen.com/spaghetti-and-meatballs-recipe/
https://natashaskitchen.com/
https://natashaskitchen.com/spaghetti-and-meatballs-recipe/
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Reflect:  

1. How is this recipe similar to others you have used in the past? How is it 
different? 

2. What are the important features of this recipe as it is presented on the cooking blog? 
What information does each representation of the recipe (i.e., ingredients, instructions, 
and picture) provide? 

3. How do the features connect or relate, and how does each contribute to you successfully 
making this recipe? 

4. What terminology does the recipe use that is helpful as you are using it for the first time? 
What language in the recipe might be confusing as you are cooking? 
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Discussion 

• How does comparing how the recipe is similar to or different from those you 
have used in the past (question 1) relate to the Recommendation 2 instructional strategy 
of encouraging students to use reflective questioning to notice structure as they solve 
problems? 

• How does considering the features of the recipe, the information each provides, their 
connections to one another, and their contributions to you successfully making the 
recipe relate to the Recommendation 2 instructional strategy of teaching students that 
different algebraic representations can convey different information about an algebra 
problem? 

• How does considering the terminology used in the recipe—and what is helpful (or not 
helpful about it)—relate to the Recommendation 2 instructional strategy of promoting the 
use of language that reflects mathematical structure? 

Notes 
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Activity 2: Utilizing the structure of a tile growth pattern 

Handout 2B: Applying structure to a math task 

Instructions: You are an Algebra I student and are asked to complete the following math 
task. Your teacher has let you know that in addition to writing an equation, you should 
answer each question on the assignment. 

Math task: Write an equation to represent the number of tiles in the growing tile pattern. 
The first four arrangements are shown. 

 
1. What am I being asked to do in this math task? Is this problem structured similarly to 

another I’ve seen before? 

2. How many tiles would be in the fifth arrangement if this pattern continues? 

3. Describe in words how the tile pattern is growing. Is the relationship linear, exponential, 
or something else? 

4. Write an equation that describes how this pattern is growing. 

5. What does each quantity, variable, and operation in your equation represent in the tile 
pattern? 
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Discussion 

• How did questions 1 and 2 help you think about the structure of the tile 
pattern and potential strategies you could use to write an equation that describes how 
it is growing? 

• As you answered question 3, what mathematical language did you use? How did it 
help you notice, identify, or describe the structure of the equation? 

• How did questions 4 and 5 help you recognize and explain the corresponding 
features of the equation and tile pattern and the relationship between them? 

• Which questions in the handout are examples of which instructional strategies for 
carrying out Recommendation 2? 

Notes 

Next steps 

☐ Fill in the date and time for the next PLC session here: 

 

☐ Complete the between-session work before PLC session 2.  



 

Toolkit to Support Evidence-Based Algebra Instruction in Middle and High School  15 

Between-session work: Understanding how to implement the 
recommendation 

To prepare for PLC session 2: 

• Read Handout 2C: Guidance for implementing Recommendation 2. Highlight ideas that 
stand out as potentially useful. 

• Optional: Complete the online content knowledge checks and reflection questions. 

Guidance for implementation 

Handout 2C: Guidance for implementing Recommendation 2  

Recommendation 2: Teach students to utilize the structure of algebraic 
representations. 

Recommended instructional strategies: 

A. Promote the use of language that reflects mathematical structure. 

B. Encourage students to use reflective questioning to notice structure as they solve problems. 

C. Teach students that different algebraic representations can convey different information 
about an algebra problem. 

Implementation considerations 

Step 1: Consider which units or chapters in your algebra curriculum are well suited to 
Recommendation 2. 

Look for units or chapters where students are introduced to multiple representations that 
allow for comparing or connecting their structure (i.e., what various numbers, coefficients, 
variables, operations tell them across different equations, graphs, word problems). Units or 
chapters on the following topics may be well suited to Recommendation 2: 

• Equations and expressions. 

• Inequalities. 

• Linear functions. 

• Quadratic functions and equations. 

• Factoring polynomials. 

• Exponential functions. 
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Step 2: Familiarize yourself with the reflective questions or various algebraic 
representations that convey different information to support structure for the units, 
chapters, or topics identified in step 1. 

Consider the mathematical structure that should be emphasized for this topic. 

• Reflective questions: 

– What guiding questions (about structure) are already used in curriculum materials 
and assessments? 

– What precise mathematical language is most important to emphasize in a lesson or 
unit to help students understand structure? (see WWC Practice Guide, Example 2.3, 
p. 186) 

– What questions support students identifying structure or solution strategies for this 
topic? (see WWC Practice Guide, Examples 2.4 and 2.5, pp. 19–207) 

• Algebraic representations: 

– What are the various algebraic representations for this topic, and how do they 
connect with respect to structure? (see WWC Practice Guide, Example 2.8, pp. 22-238) 

– What information does each representation convey? (see WWC Practice Guide, 
Example 2.7, p. 219) 

What strategies or mnemonics are typically used in the instruction of this topic to help 
students solve problems, but might obscure the underlying mathematical structure (e.g., the 
FOIL method to multiply binomials)? How can you highlight structure as you or students use 
these strategies to solve problems? 

Step 3: Choose an upcoming unit or chapter in which you will use Recommendation 2. 
Consider at what point in the learning progression it makes sense to implement the 
recommendation. 

Reflective questioning and precise language: 
• When introducing a topic or concept, model reflective questioning to students by thinking 

aloud using precise mathematical language to notice the structure of a problem and then 
solve the problem. Educators should also encourage students to use reflective questioning 
on their own as they work on an algebra task (see WWC Practice Guide Example 2.4, p. 1910). 
– Educators can write down the questions they ask themselves to clearly demonstrate the 

steps of their thinking processes. 

 
6 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=24 
7 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=25 
8 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=28 
9 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=27 
10 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=25 

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=24
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=24
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=25
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=28
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=27
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=27
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=25
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=24
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=25
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=28
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=27
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=25
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– During whole-class instruction, educators can present a problem and ask students to 
write down what questions they might ask themselves to solve the problem. 

– Students can practice the think-aloud process while working in pairs or share their 
written ideas with a partner. 

– Educators can write down questions they plan to ask students to elicit reflection on 
structure. 

• During whole-class instruction, educators can model asking reflective questions and solving 
problems using precise math language. Educators can also “rephrase student solutions and 
responses to questions using appropriate mathematical language instead of vague, non-
mathematical language” (see WWC Practice Guide, p. 1711). 
– Once students have gained some experience hearing and practicing reflective questions, 

ask students to produce some of their own questions, perhaps using question stems or 
question banks you’ve provided to students or displayed in the room. 

Various algebraic representations: 
• Discuss what the important structures are in the representations (already under 

consideration), and how the underlying structures show up in each representation. 
• Once students have been introduced to equations in different forms or problems with 

multiple representations (e.g., word problems, diagrams, equations), educators can present 
students with equations in different forms (or problems with multiple algebraic 
representations) and ask students to identify the similarities and differences  
(see WWC Practice Guide Example 2.6, p. 2012). 

• Extend the discussion by asking students to identify what these similarities and differences 
imply about correct and incorrect approaches to solving a problem. 

• Working in small groups, students can then discuss the similarities and differences they 
identified. 

• Select one type of problem represented in at least two ways (e.g., an equation and a table) 
and model how to show or articulate the connections between the two representations. For 
example, you might draw a line from the variable in the equation to the corresponding part 
of the table. Ask students to complete the same activity. 

  

 
11 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=23 
12 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=26 

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=23
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=26
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=23
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf#page=26
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Step 4: Consider which resources or instructional materials to draw upon as you prepare to 
implement Recommendation 2 in your classroom. 

Consider examples of mathematical language, reflective questioning, or problems with 
multiple representations within your curriculum materials and assessments. The practice 
guide includes the following relevant examples: 

• Example 2.3 provides a starting list of imprecise versus precise math language. As you 
read the list, consider when precise language is most important to notice mathematical 
structure and when imprecise language is fine. 

• Example 2.4 provides a list of reflective questions and a student’s thoughts and 
reasoning. 

• Example 2.5 provides a starting list of reflective questions for noticing structure. 

• Examples 2.6 and 2.7 demonstrate how equations represented indifferent forms 
provide different information. 

• Example 2.8 demonstrates how different representations can display different 
information, with Example 2.9 examining the similarities and differences between 
algebraic representations.  
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Suggestions for your classroom 

For each instructional strategy to teach students to utilize the structure of algebraic 
representations, many different classroom activities or exercises are available for you to 
plan to support student skill development and engagement. Here, we include a list of 
suggestions and activities related to Recommendation 2. These ideas were generated by 
educators in the Toolkit to Support Evidence-Based Algebra Instruction in Middle and High 
School Design Working Group. 

 

Instructional strategy Suggestions for incorporating the strategy 

A. Promote the use of 
language that 
reflects 
mathematical 
structure. 

1. Create word walls of language that will help students identify or 
discuss mathematical structure. 

2. Incorporate precise language into class activities, discussions, 
and materials for students. 

3. Rephrase student responses using precise language and allow 
other students to do the same. 

4. Use a “think aloud” and gestures to highlight structure during 
direct instruction. 

5. Use different colors to break apart complicated pieces of 
mathematics to show the underlying structure. 

6. Write out algebraic equations with words to better draw 
attention to the structure. 

7. Compare different representations using precise language. 

8. Annotate example problems with precise language to highlight 
particular aspects of the structure. 

B. Encourage 
students to use 
reflective 
questioning to 
notice structure as 
they solve 
problems. 

1. Display standard reflection questions and regularly engage with 
the display. 

2. Provide sentence stems of common reflective questions and 
model their use. 

3. Use a think aloud to model how reflective questions can help 
one see structure while solving a problem, explicitly pointing 
out the question and what the answer means. 

4. Highlight when to use reflective questioning (e.g., before you 
start solving a problem, when you get stuck solving a problem) 
and help students choose appropriate questions for different 
scenarios. 



 

Toolkit to Support Evidence-Based Algebra Instruction in Middle and High School  20 

Instructional strategy Suggestions for incorporating the strategy 

B. Encourage students to use 
reflective questioning to 
notice structure as they 
solve problems. (continued) 

5. Provide time for students to write down and share questions 
they reflect on when solving a problem as a class. 

6. Design group work activities in which students ask each other 
questions while solving a problem. 

C. Teach students 
that different 
algebraic 
representations 
can convey 
different 
information about 
an algebra 
problem, idea, or 
concept. 

1. Design activities in which students identify similarities and 
differences in equations in different forms. 

2. Present different representations based on the same 
information and discuss the pros and cons of each 
representation in terms of what information it provides. 

3. Teach students about the various representations one could use 
(e.g., written, verbal, pictorial, manipulatives, graphs, 
diagrams). 

4. Ask students to translate a problem into another 
representation. 

5. Take one problem and create various representations. Discuss 
what representation might help solve the problem most 
efficiently. 

6. Ask students what information is conveyed by different 
representations. Discuss when certain representations are 
preferable for answering certain questions. 

7. In class discussions, ask students to choose a representation 
from several options and explain their choice. 
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PLC session 2: Plan for implementation of the recommendation 

PLC session 2 learning objective 

1. Participants will be able to design activities that support students to utilize the structure 
of algebraic representations: promoting the use of language that reflects mathematical 
structure; encouraging students to use reflective questioning to notice structure as they 
solve problems; and/or teaching students that different algebraic representations can 
convey different information about an algebra problem. 

Session agenda 

Activity Time 

Opening reflection 10 minutes 

Activity: Applying the recommendation to math problems 25 minutes 

Planning: Recommendation 2 in your classroom 20 minutes 

Next steps 5 minutes 

Opening reflection 

What ideas did you highlight in Handout 2C? Please record your observations on 
sticky notes. After everyone records observations, you will work together to group 
the sticky notes into themes. Be prepared to discuss the themes that you and your 
colleagues noticed. 

Discussion: Themes from between-session work 

Notes 
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Activity: Applying the recommendation to math problems 

Introduction. In this activity, you will apply the instructional strategies 
of Recommendation 2 to a math problem you used in a recent lesson or 
will use in an upcoming lesson (Handout 2D). Your facilitator will 
provide you with instructions on how to complete Handout 2D. 

Handout 2D: Recommendation 2: Application to a math problem  

Review the math problem below. Your facilitator has chosen this task because it can be 
represented using multiple algebraic representations and will lend itself well to applying 
Recommendation 2 instructional strategies  

Encourage students to use reflective questioning to notice structure as they solve 
problems. 

1. Generate two reflective questions 
you could model for students to 
reflect on the structure of the 
representations and potential 
strategies you could use to 
complete the problem. 

  

Teach students that different algebraic representations can convey different 
information about an algebra problem, idea, or concept. 

2. Generate at least two ways to 
solve the problem. Compare the 
similarities and differences 
between the information that 
each representation provides.  

  

Promote the use of language that reflects mathematical structure. 

3. Annotate the problem with 
precise language to highlight 
particular aspects of the structure. 

  

Planning: Recommendation 2 in your classroom 

Introduction. Use the PDSA Tool to plan for how you will incorporate Recommendation 2 
into your instruction in an upcoming lesson or series of lessons. A PDSA cycle is a four-phase 



Toolkit to Support Evidence-Based Algebra Instruction in Middle and High School  23 

cycle of inquiry used by practitioners—such as educators, school leaders, and school staff—to 
continually improve their practice. During PDSA cycles, practitioners PLAN small changes to 
their practice; implement or DO those new practices; STUDY data collected about whether 
they are contributing to intended outcomes; and ACT on what they learn from the data about 
whether to continue with the practice or try additional small changes. 

Handout 2E: PDSA Tool – Plan phase part 1 
Planning instructional strategies 

To plan for how you will incorporate Recommendation 2 in your classroom, complete 
questions 1 and 2 of the PDSA Tool below. Use your between-session work, including 
Handout 2C, as your guide. You may also reference examples from the toolkit and practice 
guide for ideas on how to implement the recommendation. 

How will you incorporate Recommendation 2 into your instruction? 

1. Identify Recommendation 2 instructional strategies to implement.

a. What instructional strategies will you implement and study during this PDSA cycle?
Describe one or two strategies that you plan to try in your classroom as you
implement Recommendation 2.

b. Why did you choose these instructional strategies?
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2. Describe how you will implement the instructional strategies into a lesson or series of 
lessons. 

a. How will you use or adapt your curricular materials as you implement the 
instructional strategies? Include the name, date, and/or number of the lesson plan or 
series of lessons you are using. 

b. When will you incorporate the instructional strategies (beginning/middle/end of 
lesson/throughout lesson)? How often will you incorporate them (in how many 
lessons)? 

c. What mode(s) of instruction will you use to incorporate the instructional strategies 
(e.g., whole-group discussion, small-group/pair work, independent work)? 

d. What materials or resources, including those from the toolkit, will you use as you 
implement the instructional strategies? 
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Discussion: 

• What is one thing that stands out from today’s session?

• What is one great idea you heard from a colleague today?

Notes 

Next steps 

☐ Fill in the date and time for the next PLC session here:

☐ Complete the between-session work before PLC session 3.
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Between-session work: Planning how to use data 
tools to improve instructional practice 

• Finalize your plan for implementing the instructional strategies in 
your classroom based on the work and discussions from PLC  
session 2. 

• Review each of the data tools. There is a summary of each tool listed 
below, and the full tools are located in appendix C. For each data tool, be prepared to 
share (a) the extent to which you find the data tool useful and (b) how you might use the 
data tool in your classroom. 

• Complete questions 3 and 4 of the Plan phase section of the PDSA Tool (Handout 2F). 
Bring your completed Handouts 2E and 2F to PLC session 3 to discuss and get feedback 
from colleagues. 

• In addition, bring the associated lesson plan(s) to PLC session 3, during which you will 
implement Recommendation 2. 

Data tools 

• Implementation data tools: 

– Educator self-reflection tool13 (appendix C1). The educator completes a short, 
written reflection after using their planned instructional strategy in the classroom. 
Educator self-reflection tools provide opportunities for you to reflect on your 
implementation of instructional strategies aligned with each recommendation to help 
understand how well your implementation aligned with what you had planned. This 
understanding will help you better interpret student outcomes as they relate to your 
instructional strategies. 

– Visitation tool14 (appendix C2). The educator asks a colleague or administrator to 
visit a lesson in which they use an instructional strategy from the toolkit. The visitor 
records their observations and shares them with the educator after the lesson. 
Classroom visitation tools provide a structured framework for observing classroom 
instruction and gathering data on implementation of the recommendations. 

• Outcome data tools: 

– Student survey15 (appendix C3). Educators administer this short survey to a class of 
students or to a smaller subset of students (e.g., educators may want to select students 
they feel represent the variety of students in their class, or they may want to focus on 
students that are coming into the unit with lower levels of prior algebra knowledge) 

 
13 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Educator_Reflection_Tool.pdf 
14 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Visitation_Tool.pdf 
15 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Student_Survey.pdf 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Educator_Reflection_Tool.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Visitation_Tool.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Student_Survey.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Educator_Reflection_Tool.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Visitation_Tool.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/Module_2_Student_Survey.pdf
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following a lesson in which they used an instructional strategy from the toolkit. Student 
surveys allow you to learn about students’ perceptions of how the instructional 
strategies you use have helped improve their math ability and learning, as well as their 
engagement and mindset in math class. 

– Student knowledge assessment tool16 (appendix C4). The educator administers this 
knowledge assessment to a class of students following a lesson in which they used an 
instructional strategy from the toolkit. Student knowledge assessment tools provide 
rubrics and implementation templates to assess students’ mastery of the content as you 
implement new instructional strategies within each module. These are designed to 
supplement data you already collect in your classroom, such as exit tickets, quizzes, or 
tests. 

– Data that you already collect within your classroom, such as exit tickets, quizzes, or 
tests.  

 
16 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx


 

Toolkit to Support Evidence-Based Algebra Instruction in Middle and High School  28 

Handout 2F: PDSA Tool – Plan phase part 2 
Planning to collect data about implementation and outcomes 

Complete questions 3 and 4 of the PDSA Tool. Be prepared to share your responses and any 
questions you may have in the next PLC session. 

What will successful implementation of the instructional strategies aligned with 
Recommendation 2 look like for you and your students? 

3. Define what successful implementation of your planned instructional strategies for 
Recommendation 2 would look like. 

a. Which teacher actions will indicate that you have successfully implemented the 
instructional strategies? 

b. Which student actions will indicate that your students are engaged with your 
instructional strategies? 

4. Choose at least two data tools, including one that will give you information about your 
implementation and one that will give you information about student outcomes.  

a. Instructional Strategy #1: 

i. Which data tools will you use to collect data that will give you valuable 
information about implementation? 
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ii. Which data tools will you use to collect data that will give you valuable 
information about implementation? 

iii. Which data tools will you use to collect data that will give you valuable 
information about outcomes? 

iv. Why did you choose these data tools? 

b. Instructional Strategy #2 (if needed): 

i. Which data tools will you use to collect data that will give you valuable 
information about implementation? 

ii. Which data tools will you use to collect data that will give you valuable 
information about outcomes? 

iii. Why did you choose these data tools? 
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When and how will you use each data tool? 

Consider which specific questions from your chosen tools would be most appropriate for 
measuring the teacher and student actions that indicate successful implementation. 
Below, list the numbers of the specific questions from the tools that you will use.  

Instructional Strategy #1 

Implementation data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Outcome data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 
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Instructional Strategy #2 (if needed) 

Implementation data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 

Outcome data tool(s) 

Data tool(s): 

Question number(s): 

When and how I will use the tool(s): 
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PLC session 3: Finalize plan for implementation of the 
recommendation 

PLC session 3 learning objective 

1. Participants will be able to create a plan for collecting data and select data tools that will 
give them information about the implementation and outcomes of their planned 
instructional strategies. 

Session agenda 

Activity Time 

Activity: Leveraging insights on learning from data from past PDSA cycles 25 minutes 

Critical friends activity: Giving and receiving feedback 30 minutes 

Next steps 5 minutes 

Activity: Leveraging insights on learning from data from past 
PDSA cycles 

Introduction. In this activity, you will reflect on the successes and 
challenges you experienced using PDSA cycles during Module 1 of the 
Toolkit. As part of the activity, you’ll engage in a group discussion (see 
below for discussion questions and space to record notes on the 
discussion). 
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Reflection/discussion questions 

• What common successes did we have as we used data during the 
Module 1 PDSA cycles? 

• What common challenges did we encounter? 

• What questions do you have for colleagues about their successes or challenges using 
data? 

• What responses can you offer colleagues regarding their own successes and challenges 
using data? 

• What suggestions do you have for how colleagues can overcome some of the challenges 
they encountered? 

Notes 
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Critical friends activity: Giving and receiving feedback 

Introduction. In this activity you will continue to work on your plan for implementing 
Recommendation 2 by giving and getting feedback from colleagues. 

Write down 1 or 2 pressing questions you have about your plan on which you would like 
feedback.  

  

Feedback for your colleague 

Notes 

Discussion 

• What revisions to your plan will you make based on feedback from your partner?  

• What burning questions do you still have that you would like to pose to the whole 
group?  

Notes 
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Next steps 

☐ Fill in the date and time for the next PLC session here:  

 

☐ Complete the between-session work before PLC session 4. 
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Between-session work: Implement the 
recommendation and collect data 

Over the next two weeks … 

Implement your planned instructional strategies. 

• Review and finalize your plan for implementation and data collection 
based on colleagues’ feedback from PLC session 3.  

• Implement your planned instructional strategies during a lesson or series of lessons 
according to the plan you laid out in the Plan phase section of the PDSA Tool (Handouts 2E 
and 2F). 

Collect data using your chosen data tools. 

• Use the data tools (Appendix C) you have identified to collect data. 

• Take notes about what happened when you implemented the instructional strategies in 
the first section of the PDSA Tool (Handout 2G). 

• If you plan to complete the visitation tool, schedule a pre-visit conversation with your 
visitor prior to the visitation. 
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Handout 2G: PDSA Tool – Do phase 
Implement the recommendation 

Implement the recommendation using your planned instructional strategies, take notes, 
and collect and record data from the implementation and outcome data tools.  

• Implementation data tools: 

– Educator self-reflection tool. The educator completes a short, written reflection 
after using their planned instructional strategy in the classroom.  

– Visitation tool. The educator asks a colleague or administrator to visit a lesson in 
which they use an instructional strategy from the toolkit. The visitor records their 
observations and shares them with the educator after the lesson. 

– Evidence/artifacts demonstrating implementation such as lesson plans, student 
work, other classroom observations, or walkthroughs. 

• Outcome data tools: 

– Student survey. The educator administers this short survey to a class of students or 
to a smaller subset of students following a lesson in which they used an instructional 
strategy from the toolkit. 

– Student knowledge assessment tool. The educator administers this knowledge 
assessment to a class of students following a lesson in which they used an 
instructional strategy from the toolkit. 

• Data that the educator already collects within their classrooms, such as exit tickets, 
quizzes, or tests. 

5. Record low-inference notes about what happened when you implemented the 
instructional strategies. (Only one set of reflection notes is needed, even if implementation 
occurred over several days). 
Low-inference notes are notes that document what happened, without jumping to conclusions as to why. 
You can consider using this space to document any context on what was happening in your classroom on 
the day(s) you implemented the instructional strategies (e.g., “schedule adjustment occurred after learning 
students were coming from lunch rather than ELA”) in addition to capturing notes on if and how you 
deviated from your implementation plan (e.g., “5 students were absent; I made 4 small groups rather than 
the 5 groups I intended to use”). 

Notes 
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After finishing your data collection, in preparation for PLC 
session 4… 

Independently study your data. 

• Study your implementation data for the instructional strategies 
aligned with Recommendation 2 (questions 6 and 7 in Handout 2H). 

• Study your outcome data for the instructional strategies aligned with 
Recommendation 2 (questions 8–10 in Handout 2H). 

• Come to PLC session 4 ready to share reflections and responses to these questions. 
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Handout 2H: PDSA Tool – Study phase 
Review what you’ve learned 

What did you learn from implementing the instructional strategies?  

Record results from the data tools and specific questions you identified in Plan phase,  
step 4. 

Results from your implementation data tool(s): Review your data as suggested below. Then, 
use your data to answer the reflection question in the next box.  

• Educator self-reflection tool: Review your responses to the self-reflection questions.  

• Visitation tool: Review your visitor’s responses and notes on the visitation tool.    

6. Summarize. Summarize the results from your implementation data tool in one 
short paragraph below. 

7. Study data about implementation. Review the data you collected in the Do phase and 
study the data using the following prompts:  

a. What teacher or student actions did you see (from the educator self-reflection tool, 
visitation tool, or student survey)? 
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b. What teacher or student actions did you see (from the educator self-reflection tool, 
visitation tool, or student survey)? 

c. How do the actions compare with how you defined successful implementation in the 
Plan phase? 

d. If different, why do you think this is? 

e. Did your implementation data indicate that implementation went well? Why or why 
not? 

f. What aspects of implementation could be improved? 

g. What additional data would help you confirm your explanations? How might you 
collect those data in the future? 
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Results from your outcome data tool(s): Summarize your results using your own tools or the 
optional tools provided below. Then, use your summarized results to answer the reflection 
questions in one of the two boxes below. Note that the reflection questions for the student 
survey are different from the reflection questions for the knowledge assessment and 
classroom data. 

• Student survey part 1 – Math learning survey template (Module 2). Use the 
template provided17 to enter data from your student surveys. The template will then 
automatically create a data summary of the responses. Use that summary to answer the 
questions in the next section of this handout.  

• Student survey part 2 – Math class engagement survey template. Use the template 
provided18 to enter data from your student surveys on math class engagement. The 
template will then automatically create a data summary of the responses. Use that 
summary to answer the questions in the next section of this handout. 

• Student knowledge assessment tool (Module 2). Grade your students’ knowledge 
assessment and enter data into the template provided.19 The template will then 
automatically create a data summary of the responses. Use that summary to answer the 
questions in the next section of this handout. 

• Data that you already collect within your classroom, such as exit tickets, quizzes, or 
tests. Grade your students’ exit tickets, quizzes, or tests. Then write a short response to 
each of the questions in the next section of this handout. 

8. Summarize (student survey only, part 1 and/or part 2): 

a. Which survey questions had the highest percentage of students reporting 
that they agree or strongly agree? 

b. Which survey questions had the highest percentage of students reporting that they 
disagree or stroangly disagree? 

 
17 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Survey_Data_Collection_Template.xlsm 
18 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-
3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm 
19 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-
school/xls/Module_2_Student_Knowledge_Assessment_Data_Collection_Template.xlsm 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Knowledge_Assessment_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_1-3_Math_Class_Engagement_Student_Survey_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Knowledge_Assessment_Data_Collection_Template.xlsm
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/xls/Module_2_Student_Knowledge_Assessment_Data_Collection_Template.xlsm
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9. Summarize (student knowledge assessment or classroom data):  

a. What was the average and/or median score? 

b. What percentage of students were proficient or above in the math skill that your 
assessment measured? 

c. Was this percentage greater than the percentage of students who were identified as 
developing and the percentage of students who were identified as approaching 
proficiency? 

d. Were there any assessment questions on which a high percentage of students scored 
poorly? If so, which question(s)? 
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10. Study data about outcomes. Review the data you collected in the Do phase and study 
the data using the following prompts: 

a. What student outcomes did you see (from the student survey or student content 
knowledge tool)? 

b. How do these outcomes compare with how you defined success in the Plan phase? 

c. If different, why do you think this is? 

d. Did the outcome data indicate that you achieved the student learning outcomes you 
wanted? Why or why not? 

e. What aspects of student learning related to the Recommendation do you need to 
keep working on? 

f. What additional data would help you confirm your explanations? How might you 
collect those data in the future? 
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PLC session 4: Study results using data-driven dialogue 

PLC session 4 learning objective 

1. Participants will be able to discuss and analyze data collected on implementation and 
outcomes and use data-driven insights to inform continued implementation of 
Recommendation 2. 

Session agenda 

Activity Time 

Opening reflection 5 minutes 

Data discussion  25 minutes 

Summary discussion 5 minutes 

Reflection: Act phase 20 minutes 

Next steps 5 minutes 
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Opening reflection   

Introduction. Using Handouts 2G and 2H, share how your 
implementation and data collection went. 

Discussion 

• Which instructional strategies did you use? 

• What did you notice about your data? 

• What possible explanations do you have for any findings or trends in your data?  

• Did you observe improvement in outcomes? How do you know? 

Notes 
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Data discussion 

Introduction. In this activity, you will work in pairs. Spend half the 
time focusing on the first presenter’s data, then switch. The presenter 
should briefly share an overview of their implementation. Then, 
collaboratively examine the data and the presenter’s responses to the 
Study handout (Handout 2H) to answer the discussion questions. 

Discussion 

• What do the data suggest about aspects of the instructional strategies that are being 
implemented effectively? 

• What do the data suggest about how you should revise implementation of the strategies? 

• What do the data suggest about student learning outcomes that are being achieved? 

• What do the data suggest about how you should revise implementation to improve 
student outcomes? 

Notes 
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Summary discussion 

Discussion 

• What went well when you focused on teaching students to utilize the structure of 
algebraic representations? Discuss details about what went well with your instructional 
planning; how your instructional strategies played out in the classroom; and how 
students responded. 

• What was challenging about teaching students to utilize the structure of algebraic 
representations? 

Notes 
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Reflection: Act phase  

Introduction. In the Act phase, you will create a high-level plan for 
continuing to refine your implementation strategies for 
Recommendation 1. Begin completing Handout 2I and feel free to 
discuss with a colleague. 

Handout 2I: PDSA Tool – Act phase 
Use and refine the strategies 

How will you continue to refine and implement Recommendation 2 in the future? 

11. Based on insights from the Study phase, how will you continue to use and refine the 
instructional strategies related to Recommendation 2 in the future? What, if anything, 
will you change next time you use these instructional strategies? 

12. What toolkit resources will you review or draw upon to support your revisions? How will 
you use these resources? 
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13. Which colleague(s) might be able to support you as you work to refine your use of 
instructional strategies related to Recommendation 2? What supports from these 
colleagues would be helpful? 

14. How will you measure whether the refinements you have made have resulted in 
improved instruction and student learning? 
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Discussion 

• How will you continue to use and refine the instructional strategies related to 
Recommendation 2 in the future? 

• What supports or resources will you tap into to as you continue to refine your use of 
these instructional strategies? 

Notes 

Next steps 

☐ Fill in the date and time for PLC session 1 of Module 3 here: 

 

☐ Complete the follow-up work. 
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Follow-up work: Begin a new cycle of implementation  

Congratulations on completing your Module 2 PDSA cycle! Now you can 
refine your instructional strategies regarding using the structure of 
algebraic representations. The full PDSA Tool20 is available for 
download on the Algebra Toolkit website or you can complete the 
individual sections using the handouts. Using your completed Act phase 
of Handout 2I, create a new plan for implementation using the PDSA Tool based on the data-
informed revisions you noted above and continue a new cycle of implementation.  

As you continue to integrate Recommendation 2 into your teaching, consider what supports 
you need from your PLC members and other members of your school community. This might 
involve scheduling collaborative planning or intervisitation time with PLC members to discuss 
how to incorporate Recommendation 2 into lessons, share successful strategies, and observe 
each other’s implementation. You also might solicit feedback from administrators, colleagues, 
and students on the effectiveness of your implementation of Recommendation 2, using some 
of the data tools in Appendix C1, C2, and C3, as well as structuring more uses of the student 
assessment tools in Appendix C4. 

Continue to draw from the guidance for implementation shown in Handout 2C to identify 
approaches to integrating the structure of algebraic representations effectively into your 
lessons and classroom environment. This might include adding visual supports to your 
classroom to promote the use of precise language that reflects algebraic structure, such as 
word walls or color-coded mathematical expressions, that you can then refer to across many 
lessons. It might include displaying standard reflection questions that you return to and 
structure student use of in considering different problems. It might include displays of the 
various representations one could use to show algebraic structure (e.g., written, verbal, 
pictorial, manipulatives, graphs, diagrams), with prompts for some of the advantages and 
disadvantages of each. Understanding algebraic structure involves applying a complex set of 
skills that educators must approach and reinforce across topics, assessments, lessons, and 
units, in many different ways. 

Please note that you should aim to complete multiple PDSA cycles for Recommendation 2 within 
this current school year. As you move into Module 3 to learn about teaching students to 
intentionally choose from alternative algebraic strategies when solving problems, you can 
continue to use solved problems to engage students in analyzing algebraic reasoning and 
strategies and also encourage students to utilize the structure of algebraic representations. The 
practice guide highlights that the recommendations can be used together and that you can also 
use a practice from one recommendation to implement another recommendation. Feel free, 
however, to complete these cycles when it is feasible for you considering your schedule, 
curriculum, and progression through the other toolkit modules. 

 
20 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/PDSA_Tool.pdf 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/PDSA_Tool.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/pdf/PDSA_Tool.pdf
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Appendix C – Data Tools – Module 2 

Appendix C1 – Educator self-reflection tool 

This tool is designed to help you reflect on your use of instructional strategies that align with 
the recommendation. It will help you answer the question “To what extent have I 
implemented my planned instructional strategies for Module 2 as intended?” Understanding 
how your actual implementation might differ from your original plans—or from the 
recommendations themselves—is important. This understanding can help you interpret 
student outcomes (e.g., math achievement or engagement) as they relate to your instructional 
strategies. For example, if students do not demonstrate understanding of the material, you 
can use information about your implementation to inform next steps; you may reattempt the 
same strategies with some implementation adjustments or you may try a new set of strategies. 

Please refer to your original plans for implementing Recommendation 2 in your classroom. 
This includes the Plan phase section of the Plan-Do-Study-Act (PDSA) Tool (Handout 2E) and 
may also include lesson plans and/or student-facing materials that you developed to 
incorporate your planned instructional strategy. 

1. Did I incorporate the instructional strategies I planned in the same number of lessons as 
originally planned? If not, how did my implementation differ from my plan and why? 

2. Did I use the instructional strategies as frequently during the lesson(s) as planned? If not, 
how did my implementation differ from my plan and why? 
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3. Did my method(s) of instruction (whole-group discussion, small-group/pair work, 
independent work) align with my original plan? If not, how did my method(s) differ from 
my original plan and why? 

4. Did I use or adapt my curricular materials in a way that aligns with my original plan? If 
not, in what ways did my use differ from my original plan, and why did it differ? 

5. Did I use the materials or resources that I planned to use? If not, which materials or 
resources did I use, and why did they differ from my original plan? To what extent did 
the materials or resources I used align with the recommended instructional strategies 
from Module 2? (For example, did I use any materials or resources from the toolkit or 
practice guide?) 

6. Overall, how well did I adhere to my original plan? Did my implementation differ from 
my plan in other ways (not described above)? If so, how did my implementation differ 
from my plan and why? 
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Appendix C2 – Module 2 visitation tool 

Purpose: 

• Use this visitation tool to gather feedback from a colleague on your implementation of 
instructional strategies aligned with Recommendation 2. 

• This tool will provide you with data you can use within the PDSA cycle as you implement 
toolkit strategies in your classroom and study the effects on your instructional practice and 
student learning. 

• This tool can also provide the visitor with useful insights to apply to their own classroom 
practice or their work supporting other educators as they implement toolkit strategies. 

Pre-observation tips: 

1. Select a visitor who has participated in the professional learning community (PLC) sessions 
on the Algebra Toolkit and is interested in participating in collaborative learning and 
reflection about implementation of toolkit strategies. The visitor can be a peer educator or 
administrator. 

2. Work with the visitor to schedule a time to observe one or two lessons or a series of short 
walkthroughs during which you will implement toolkit strategies. If scheduling is difficult, 
you may want to video-record lessons so your visitor can view them asynchronously (with 
appropriate parental permissions for filming students). 

3. You and your visitor should engage in one pre-visit conversation so that your visitor 
understands your plans and goals for the lesson(s) they will observe. Use the outline below 
to guide this conversation and capture notes before any visits. The conversation should 
take about 15–20 minutes.  

Pre-visit conversation 

• Educator shares. Describe the planned instructional strategies that you will implement in each 
lesson. In the rubric, identify the categories that your planned instructional strategies fall into. Review 
these rubric categories together. 

• Visitor asks. In what ways do you plan to incorporate the strategies in each observed lesson?  

– When will you incorporate the strategies: beginning/middle/end of lesson/throughout lesson? 

– In which mode(s) of instruction will you incorporate the strategies: whole-group discussion, small 
groups/pairs, independent work? 

• Review materials. Together, review the materials or resources you will use as you implement the 
strategies.  

• Visitor asks questions as needed. 

• Confirm next steps, including lessons to be visited, planned strategies, and rubric and notes form 
visitor should use during the visit (see below). 
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4. The visitor should plan to take notes during each visit using the space above the rubric. 
The visitor should record what they see the educator and the students doing regarding the 
planned strategies. After the final observed lesson, the visitor should review their notes 
and circle or highlight a rubric rating for the strategies based on their observations. 
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Instructions for visitors: 

Use the rubric on the next page to identify a level of performance for the educator in each of 
the rubric categories that align with the educator’s planned strategies and mark below the 
appropriate level. (Note: If the educator did not plan to use strategies within a particular 
category, please select N/A). If you feel the educator’s performance falls between two 
performance levels (e.g., Approaching and Proficient), please indicate and explain why. 

In the Notes/justification section, please provide notes about specific teacher and student 
actions related to the educator’s planned strategies from Module 2 during your visits. For 
example, if the educator facilitates a class discussion about a correctly solved problem, note 
the types of questions the educator is asking and the student responses. 

 
Notes:  
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First visit – Date/time: ____________________________________ 

Instructional strategy Level of 
performance 

Notes/justification 

Promote the use of 
language that reflects 
mathematical structure 

 Developing 
 Approaching 
 Proficient 
 N/A 

 

Encourage students to use 
reflective questioning to 
notice structure as they 
solve problems 

 Developing 
 Approaching 
 Proficient 
 N/A 

 

Teach students that 
different algebraic 
representations can convey 
different information about 
an algebra problem 

 Developing 
 Approaching 
 Proficient 
 N/A 

 

 

Second visit – Date/time: ____________________________________ 

Instructional strategy Level of 
performance 

Notes/justification 

Promote the use of 
language that reflects 
mathematical structure 

 Developing 
 Approaching 
 Proficient 
 N/A 

 

Encourage students to use 
reflective questioning to 
notice structure as they 
solve problems 

 Developing 
 Approaching 
 Proficient 
 N/A 

 

Teach students that 
different algebraic 
representations can convey 
different information about 
an algebra problem 

 Developing 
 Approaching 
 Proficient 
 N/A 
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Visitation rubric. The educator demonstrated the following level of performance on each toolkit strategy: 

Instructional strategy Developing Approaching Proficient 

Promote the use of 
language that reflects 
mathematical structure. 

The educator does not model precise 
mathematical language that reflects 
mathematical structure. When students use 
imprecise or informal language, the educator 
does not rephrase student responses using 
precise mathematical language. 
For example, the educator may describe the use 
of the distributive property as “the FOIL method” 
(and never refers to it as “the distributive 
property”). Or, when solving an equation such as 
x + 5 = 13, a student may respond “move the 5 
over so that you get x = 8,” and the educator may 
confirm that 8 is the correct answer without 
rephrasing “subtract 5 from both sides of the 
equation.” 

The educator occasionally models precise 
mathematical language that reflects 
mathematical structure or rephrases student 
responses using precise mathematical 
language. However, the educator does not 
consistently model and rephrase using precise 
language. 
For example, the educator may model precise 
language when solving an equation involving a 
fraction: “In order to isolate the variable, I will 
multiply both sides of the equation by the 
reciprocal of two thirds, which is three halves.” 
But, when students say, “Flip the fraction to get x 
by itself,” the educator may simply confirm that 
this is the correct mathematical step without 
rephrasing the student’s informal language. 

The educator consistently models precise 
mathematical language that reflects 
mathematical structure. When students use 
imprecise or informal language, the educator 
consistently rephrases student responses 
using precise mathematical language. 
For example, in a lesson on solving two-step 
equations, the educator consistently uses 
language like “use inverse operations” and 
“divide both sides of the equation by the 
coefficient.” When students use imprecise 
language such as “the numbers cancel out,” the 
educator rephrases to “the numbers divide to 1.”  

Encourage students to 
use reflective 
questioning to notice 
structure as they solve 
problems. 

The educator does not model reflective 
questioning about mathematical structure by 
thinking aloud when solving a problem. The 
educator does not facilitate students’ practice 
using verbal or written reflective questions 
while solving algebra problems. 
For example, when modeling problem solving, 
the educator may simply explain their steps as 
“First, I add 6 to both sides; then, I multiply both 
sides by the reciprocal.” The educator does not 
ask any reflective questions such as “What am I 
trying to solve for? What are the relationships 
between quantities and variables in this 
problem?”   

The educator models some reflective 
questioning by thinking aloud when solving a 
problem, but few reflective questions relate to 
mathematical structure. 
OR 
The educator facilitates students’ practice 
using verbal or written reflective questions 
while solving algebra problems, but supports 
for students are not in place (e.g., examples of 
reflective questions are not displayed). 
For example, the educator may model or display 
reflective questions such as “What am I being 
asked to do in this problem?” but does not ask or 
display questions that relate to structure, such 
as “What are the relationships between 
quantities and variables in this problem?” or “Is 
this problem structured similarly to another 
problem I’ve seen before?” 

The educator consistently models reflective 
questioning about mathematical structure by 
thinking aloud when solving a problem. The 
educator facilitates students’ practice using 
verbal or written reflective questions while 
solving algebra problems, and supports for 
students are in place (e.g., student notes that 
include prompts). 
For example, the educator models and displays 
multiple reflective questions, including those 
that relate to structure, such as “What are the 
relationships between quantities and variables 
in this problem?” or “Is this problem structured 
similarly to another problem I’ve seen before?” 
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Instructional strategy Developing Approaching Proficient 

Teach students that 
different algebraic 
representations can 
convey different 
information about an 
algebra problem. 

The educator does not prompt students to 
recognize or explain corresponding structural 
features of two or more algebraic 
representations (such as the same equation in 
different forms or the same algebra problem 
in graphical or diagram form). The educator 
does not show different algebraic 
representations. 
For example, in a lesson for which the objective 
involves different representations of quadratics, 
the educator only uses the equation form (and 
omits graphical and diagram forms, perhaps 
because of time constraints). 

The educator prompts students to recognize 
(but not explain) corresponding structural 
features of two or more algebraic 
representations (such as the same equation in 
different forms or the same algebra problem 
in graphical or diagram form). 
OR 
The educator shows different algebraic 
representations but does not ask students to 
compare multiple forms of a problem by 
identifying structural similarities and 
differences. 
For example, an educator asks students to 
identify the slope in both a linear equation and 
its corresponding graph but does not ask 
students to explain their reasoning or justify 
their responses. 

The educator prompts students to recognize 
and explain how different algebraic 
representations (such as the same equation in 
different forms or the same algebra problem 
in graphical or diagram form) convey different 
information about a mathematical task. The 
educator shows different algebraic 
representations and asks students to compare 
multiple forms of a problem by identifying 
structural similarities and differences. 
For example, in a lesson about different 
representations of quadratics, the educator 
engages students in discussions about quadratic 
equations and their graphs. The educator asks 
students to use both standard and factored 
forms of the equations and to match 
corresponding components with the graphical 
image (for example, x- and y-intercepts). 
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Appendix C3 – Module 2 student survey 

This survey is designed to help you assess your students’ perception of: 

• How the instructional strategies used during Module 2 improved their math ability and 
learning. 

• Their engagement and mindset in math class. 

The first part of the survey asks questions about 
students’ math learning in relation to instructional 
strategies from Module 2. The survey is organized so 
that educators can select and administer specific 
items or section(s) that are relevant to the 
instructional strategies being implemented within 
Module 2. For example, if you decide to implement 
the instructional strategy in Module 2 focused on 
reflective questioning, you should use specific items 
within the reflective questioning survey section for 
Module 2. 

In addition, the survey includes a section titled Math 
Class Engagement, designed to offer insight into 
students’ mindsets and engagement. This section of 
the survey is not aligned to the content of any 
particular module, so it could be used during any or all of the modules. 

To implement the student survey, we recommend having students complete the survey items 
or section(s) as an exit ticket or cooldown after you have implemented the instructional 
strategies as planned. Alternatively, you could assign the survey items or section(s) to your 
students before and after implementing the recommended instructional strategies to compare 
the results and gauge whether your use of the instructional strategies influenced students’ 
perceptions of how the strategies have affected their math ability, math engagement, or both. 

Each survey section (part 1 and part 2) is designed to take about five minutes to complete. To 
collect the most accurate student data, we recommend having students answer individually 
and anonymously, as well as informing them about how you plan to use their responses.  

The survey can help you answer 
questions such as: 

• How do my students perceive the 
instructional strategies affecting 
their math ability? 

• To what extent do my students 
believe the instructional strategies 
have increased their 
understanding in algebra class? 

• To what extent do my students 
feel they have a growth mindset, 
value inquiry, and are engaged in 
math class? 
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Student survey part 1: Math learning (Module 2) 

This survey will provide important information to your teacher about 
your experiences using the structure of algebraic representations in 
math class. As a reminder, structure is about recognizing the 
similarities between algebra problems. Recognizing how the structure 
of a new problem is similar to a problem you solved previously can 
help you understand the strategy you might use to solve the new 
problem. 

For each statement, circle the answer that best fits what you think or feel. There are no 
wrong answers, and this survey will not be graded. 

Circle the answer that best indicates your level of agreement with the following 
statements about your experiences in math class during the last month. 

Precise math language about the structure of an algebra problem includes statements such as 
“factor,” “use the distributive property,” and “subtract 5 from both sides of the equation.” 

Precise math language does not include statements like “FOIL,” “move the 5 over,” or “plug in 
the 2.” 

When discussing the structure of an algebra 
problem, I can use precise math language. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I think using precise math language helps me 
understand the structure of an algebra 
problem. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

Reflective questions include “What am I being asked to do in this problem? What am I trying to 
solve for? How many variables are there? What are the relationships between the quantities in 
this expression or equation?”  

To recognize the structure of an algebra 
problem, I can use reflective questions.   

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I think using reflective questions helps me 
understand the structure of an algebra 
problem. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 
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Circle the answer that best indicates your level of agreement with the following 
statements about your experiences in math class during the last month. 

Multiple representations show more than one way to represent the same problem. Examples 
include equations, word problems, graphs, diagrams, multiple forms of equations, and pictures. 

I can recognize the structure of multiple 
representations in an algebra problem.  

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I can discuss similarities and differences 
across the structure of multiple 
representations with other students. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I think recognizing and explaining the 
structure of multiple representations in an 
algebra problem helps me understand the 
problem. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 
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Student survey part 2: Math class engagement 

This survey provides important information to your teacher on how 
you feel about your math class overall. For each statement, circle the 
answer that best fits how you think or feel. There are no wrong 
answers, and this survey will not be graded. 

Please indicate the extent to which you agree or disagree with the following: 

Growth mindset 

I want to improve in math class. Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

It is important for me to not give up in math 
class. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

Making mistakes in math class is part of my 
learning process. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

With hard work and perseverance, I can 
eventually understand the math concepts. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

Inquiry 

It is important to ask questions in math class 
in order to understand the concepts. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I am comfortable asking questions in math 
class. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

Engagement 

I am comfortable participating in group or 
class discussions while in math class. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I think that what we are learning in math 
class is interesting. 

Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

When I am in math class, I listen carefully. Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 

I enjoy learning new things in class. Strongly 
disagree 

Somewhat 
disagree 

Somewhat 
agree 

Strongly 
agree 

I am 
unsure 
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Appendix C4 – Module 2 student knowledge assessment tool 

Educators, this tool is designed to provide you with: 

• Sample rubrics to help assess student mastery of the content as you implemented 
instructional strategies associated with the recommendation. 

• Templates for implementing rubrics in your classroom with suggestions for math 
problems and student questions aligned with each rubric. The version of the template you 
can customize21 is available for download on the Algebra Toolkit website. 

How to use the tool 

The knowledge assessment tool is organized so that 
educators can select, adapt, or administer the 
rubrics that are relevant to the instructional 
strategies being implemented within Module 2. For 
example, if you decide to implement the 
instructional strategy in Module 2 focused on 
reflective questioning, you should use the 
“reflective questioning” rubric for Module 2. 

Important context for the tool 

• You may wish to draw inspiration from the practice guide Teaching Strategies for 
Improving Algebra Knowledge in Middle and High School Students.22 Pages 16–25 include 
examples of problems that you could use for each recommended instructional strategy. 

• The sample rubrics include descriptions of student responses that align with student 
proficiency (i.e., the skills required to show mastery of the associated strategy) and 
distinguished responses (i.e., skills that go above and beyond mastery of the associated 
strategy).  

• You can use the sample rubrics with an exit ticket or formative assessment for individual 
students. 

• You can also use the sample rubrics as observational rubrics during cooperative work time 
or to assess written products of group work. 

• The sample rubrics are intended as a starting point to assess student mastery. We 
recognize you may need to adjust the language used to meet the needs of your classroom 
and students. 

 
21 https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx 
22 https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf 

This tool can help you answer the 
question: 

• To what extent have my students 
mastered algebra content while I 
implemented instructional 
strategies associated with the 
recommendation? 

https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf
https://ies.ed.gov/ncee/rel/algebra-middle-and-high-school/doc/Module_2_Student_Knowledge_Assessment_Tool.docx
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Algebra_PG_Revised_02022018.pdf
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Implementing the tool in your classroom 

• Instructions for educators are included in red, italicized font enclosed in brackets within 
each template. We recommend providing the white boxes—with the indicated problems 
and student questions—to students, but remove the red, italicized text in brackets. In its 
place, insert an algebra problem or sentence stem, or customize the questions, as the 
red, italicized bracketed text instructs. We encourage you to also provide the rubrics to 
students if they are accustomed to using rubrics to guide their understanding of the work 
they should produce. 
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Templates for assessing Recommendation 2: Promote the use of language that reflects mathematical structure 
Instructional strategy Developing Approaching Proficient Distinguished 

Promote the use of 
language that reflects 
mathematical structure. 

The student uses non-precise 
math language when 
describing the steps of 
solving a problem or 
discussing a math task. 

The student uses precise 
math language that helps 
their understanding of the 
mathematical structure 
when describing only some 
steps in a solution strategy or 
aspects of a math task. 

The student uses precise 
math language that helps 
their understanding of 
mathematical structure by 
describing all steps in a math 
problem or task.  

The student uses precise 
math language that helps 
their understanding of 
mathematical structure 
when describing a math 
problem and can explain 
how the structure relates to a 
similar math problem. 

 
Promoting math language 
[Instructions for educators: Insert imprecise language that students or 
others might use and match it with precise mathematical language that 
will be used during the lesson.  
(See Example 2.3, page 18, in the practice guide for example phrases.)] 

Workspace 

Please complete the questions and directions below. 
[Instructions for educators: We recommend customizing questions 1a–1d based on what the selected problem or task includes (e.g., changing the operations 
given as examples in 1b, removing 1d if the problem does not include parentheses). However, you should include questions 2 and 3 no matter the problem or 
task selected.] 
1. Looking at the initial problem,  

a. What quantities—including numbers and variables—are present in this problem? 
b. What operations and relationships among quantities does the problem involve? Are there multiplicative or additive relationships?  
c. Does the problem include equality or inequality? 
d. How are parentheses used in the problem to indicate groupings? 

2. Use the workspace above to describe the steps used to solve the problem, using precise math language when possible. 
3. Describe how the structure of the initial problem relates to other, similar problems. [Instructions for educators: We recommend providing students 

with a similar problem to reference when describing how their structures relate.] 
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Templates for assessing Recommendation 2: Encourage students to use reflective questioning to notice structure 
as they solve problems 

Instructional strategy Developing Approaching Proficient Distinguished 

Encourage students to 
use reflective questioning 
to notice structure as 
they solve problems. 

The student relies on the 
educator to ask them 
questions about the 
mathematical structure of a 
problem they are solving or 
potential strategies they 
could use to solve the 
problem. 

The student asks at least one 
reflective question about the 
mathematical structure of a 
math problem or task but 
does not offer an answer to 
the question(s). 

The student asks and 
answers one reflective 
question that helps them 
explore the algebraic 
structure within the 
problem. 

The student generates and 
answers at least two 
reflective questions that help 
them solve the problem using 
its algebraic structure. 

 

Reflective questioning 
[Instructions for educators: Insert a math problem associated with the 
current lesson, chapter, or unit. Do not include any instructions for the 
student to solve.  
(See Example 2.5, page 20, in the practice guide for example phrases.)] 

Workspace 

Please complete the questions and directions below. 

1. Use the workspace above to write at least two questions that help you understand the problem’s structure and where to begin in solving. 

2. Answer the questions you posed. 
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Templates for assessing Recommendation 2: Teach students that different algebraic representations can convey 
different information about an algebra problem 

Instructional strategy Developing Approaching Proficient Distinguished 

Teach students that 
different algebraic 
representations can 
convey different 
information about an 
algebra problem. 

The student struggles to 
convey why or how different 
representations can provide 
different information about 
the problem. 

The student identifies the 
information that different 
representations provide 
about the problem OR how 
different representations are 
related in structure. 

The student identifies the 
information that different 
representations provide 
about the problem and 
explains how different 
representations are related 
in structure. 

The student identifies the 
information that different 
representations provide 
about the problem, explains 
how they relate in structure, 
and explains when different 
representations should be 
used. 

 

Multiple representations 
[Instructions for educators: Insert at least two representations for a 
particular algebra problem (e.g., equation, word problem, graph, 
diagram, picture). Include instructions for the student to complete each 
representation. 
(See Example 2.8, pages 22 and 23, in the practice guide for examples of 
multiple representations.)] 

Please complete the directions and questions below. 
1. List the quantities, variables, and operations included in each 

representation. 

2. Explain how each quantity, variable, and operation relate across 
representations. 

[Instructions for educators: We recommend providing students a sentence stem to 
begin this question. For example, for solving the following linear system using a 
graph and substitution, you could include a sentence stem that reads, “In the 
graph, the _____ relates to the 8 in the second equation. I know this because _____.” 
5x + 10y = 60 
x + y = 8] 
3. What strengths or benefits exist for each representation? 

4. When would you use each representation? Explain what information each 
representation provides. 
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