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Math Strategies 

Teaching Strategies for Improving 
Algebra Knowledge 
Grades 6th–12th

RECOMMENDATION 1 

Use solved problems to engage students in 
analyzing algebraic reasoning and strategies. 

RECOMMENDATION 2 

Teach students to utilize the structure of 
algebraic representations. 

RECOMMENDATION 3 

Teach students to intentionally choose 
from alternative algebraic strategies  
when solving problems. 

This document provides a summary of recommendations 1–3 from the WWC Practice Guide  
Teaching Strategies for Improving Algebra Knowledge in Middle and High School Students (Star et al., 2019). 

https://ies.ed.gov/ncee/wwc/PracticeGuide/20
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RECOMMENDATION 1 

Use solved problems to engage students in 
analyzing algebraic reasoning and strategies. 
Solving algebraic problems requires students to engage in abstract and critical thinking beyond 
the arithmetic work they experienced previously. In developing algebraic reasoning, students 
must analyze and process multiple pieces of information to find a solution to a problem. 
Examining and discussing possible sources of error and the multiple steps of solved problems 
will allow students to strengthen their algebraic reasoning skills. 

Strategies 

1. Have students discuss solved problem  
structures and solutions to make connections among 
strategies and reasoning. 

Instructional strategies from the examples: 

• Create opportunities to discuss and analyze solved problems by asking students to 
describe the steps taken in the solved problem and explain the reasoning used. 

• Ask students specific questions about the solution strategy, and whether that strategy  
is logical and mathematically correct. 

• Foster extended analysis by asking students to notice and explain different aspects  
of a problem’s structure. 

Teachers should provide opportunities for students to examine solved problems through  
guiding questions. Teachers can have students explain the reasoning and discuss  
strategies used. They should keep students engaged and adjust guidance to meet the  
students’ needs and the curricular goals. Guiding questions can be verbal or written. 

  

48BContent Area 49BLevel of Evidence 50BGrades 

Math Minimal 6th 7th 8th 9th 10th 11th 12th  
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Examples of Questions to Facilitate Student Discussions of Solved Problems 

• What were the steps to solve the problem? 

• Could fewer steps have been used? 

• Is this a strategy that would work in all cases? Why or why not? 

• Is there another way to solve the problem? 

• Is there a way to make the solution path clearer? 

• What are the mathematical ideas connected to the solution path? 

Note. Adapted from Example 1.1 on page 5 in the practice guide (Star et al., 2019). 

 

Teachers can deepen students’ analysis and discussion by asking them to focus on the structure 
of the solved problem. Thinking about structure includes having students examine the 
mathematical features of a given problem as well as any mathematical relationships that might 
be present in an expression, representation, or equation. 

Questions to Guide Analysis and Discussion of Structure 

• What quantities are present in this problem? Are they discrete or continuous? 

• What operations and relationships among the quantities are shown in the problem? 

• Is the problem expressing an equality or inequality? 

• This problem uses parentheses. What do they indicate about the problem’s structure? 

Note. Adapted from Example 1.2 on page 6 in the practice guide. 

 

2. Select solved problems that reflect the lesson’s instructional 
aim, including problems that illustrate common errors. 

Instructional strategies from the examples: 

• Select problems with varying levels of difficulty and arrange them from simplest to most 
complex applications of the same concept. 

• Show multiple examples simultaneously to encourage students to recognize patterns  
in the solution steps across problems, or show problems one after the other to facilitate 
more detailed discussion on each problem. 
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• Use incorrectly solved problems to help students deepen their understanding by 
analyzing strategic, reasoning, and procedural errors. Contrast different types of errors 
with a correctly solved problem. 

• Discussion of solved problems can help achieve a variety of learning goals, so teachers 
should align solved problems with their lesson objectives. Sources of solved problems 
include previous student work, publisher-supplied examples, and those that teachers 
create on their own. 

Options for Including Multiple Solved Problems in a Lesson 

• Selecting solved problems that apply the same concept but with varying degrees of difficulty,  
then presenting them from simplest to most complex application. 

• Displaying multiple examples side by side to encourage identifying patterns in the solution  
steps across problems. 

• Showing problems individually to encourage deeper discussion of each problem.  

Note. Adapted from page 6 in the practice guide (Star et al., 2019). 

 

When presenting solved problems, teachers should include different solution paths as well  
as examples that contain errors. Once students examine several correctly solved problems, 
teachers can use incorrectly solved problems to help them identify and build understanding  
of concepts and solution processes. 

Sample Procedure for Introducing Incorrectly Solved Problems 

• Give students correctly solved problems to study and discuss. 

• Once students have an understanding of correct strategies and problems, present an incorrectly 
solved problem. 

• Display the incorrectly solved problem by itself or alongside a correct version of the same problem. 

• Clearly label that the problem is solved incorrectly. 

• Engage in discussion of the error and what steps led to the incorrect answer. 

Note. Taken from Example 1.5 on page 9 in the practice guide. 

 

For examples of ways to present and discuss solved problems, as well as how to align with 
various learning objectives, see pages 7–11 in the practice guide.  
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Example of Parallel Correct and Incorrect Solved Problems, Completing the Square 

Show students the correctly and incorrectly solved problems together. Ask students to describe  
the error (shown in bold text below), and guide students’ discussion of why the error occurred. 

 Correct Solved 
Problem 

Incorrectly Solved 
Problem: Strategic 

and Reasoning Error 

Incorrectly Solved 
Problem: Procedural 

Error 

Equation 

x2 + 6x = 27 

x2 + 6x = 27 

x2 + 6x + 9 = 27 + 9 

(x + 3)2 = 36 

x + 3 = ± 6 

 

x + 3 = 6 x + 3 = −6 

x = 6 − 3 x = −6 − 3 

x = 3 x = −9 

x2 + 6x = 27 

x2 + 6x + 9 = 27 + 9 

(x + 3)2 = 36 

x + 𝟑𝟑𝟑𝟑 = 𝟔𝟔𝟔𝟔 

x = 6 – 3 

x = 3 

x2 + 6x = 27 

x𝟐𝟐 + 𝟔𝟔x + 𝟗𝟗 = 𝟐𝟐7 

(x + 3)2 = 27 

x + 3 = ± 3√3 

x = −3 + 3√3 x = −3 
− 3√3 

Description of Error N/A 

The student did not 
include the negative 
square root as a 
solution. 

The student did not 
add 9 to both sides 
when completing the 
square. This means 
the new equation is 
not equivalent to the 
previous equation. 

Questions to Guide 
Discussion of Error N/A 

If a number squared is 
36, what could the 
number be equal to? 
What properties of 
numbers and 
operations can we use 
to justify each step in 
the example? 

If you add something 
to one side of the 
equation, what else do 
you need to do? Why? 
What property is this? 

 

The original equation 
tells us how x2 + 6x 
and 27 are related. 
What is that 
relationship? If 27 and 
x2 + 6x equal each 
other, then what 
should be the 
relationship between 
27 and  
x2 + 6x + 9? 
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 3. Use whole-class discussions, small-group work, and 
independent practice activities to introduce, elaborate on, 
and practice working with solved problems. 

Instructional strategies from the examples: 

• Introduce solved problems during whole-class instruction as an overview
of a solution strategy.

• Create activities for pairs or small groups of students to critically
analyze solved problems.

• After a lesson, give students incomplete solved problems and ask students
to complete the solutions.

Using solved problems in a variety of contexts may lead to improved use of solution strategies. 
Teachers can use whole-group instruction to provide an overview of the solution strategy in  
a solved problem. Next, teachers can allow students to engage with the solved problem in pairs 
or small groups, including incorrectly solved problems to push students toward deeper, more 
critical analysis of the problem solution. Teachers can follow this pair or small-group work with 
whole- group discussion to correct misconceptions and ensure that all components of the 
problem have been scrutinized. Teachers should move from solved problems to incomplete 
solved problems, and then to independent practice. 

Examples of Incomplete Solved Problems 

−x + 7 ≥ 9

–x ≥ 2

__________

3(x + 2) + 12 ≤ 4(1 − x) 

__________ 

3x + 18 ≤ 4 − 4x 

7x ≤ −14 

x ≤ −2 

2(x + 7) − 5(3 − 2x) ≥ 7x – 4 

2x + 14 – 15 + 10x ≥ 7x − 4 

__________ 

5x ≥ −3 

x ≥ −35 

Note. Taken from Example 1.10 on page 14 in the practice guide (Star et al., 2019). 
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Potential Roadblocks 

1. I already use solved problems during whole-class instruction, 
but I’m not sure children are fully engaged  
with them. 

Suggested Approach. Ask questions, and be sure to include all children in the discussion to 
motivate them to think critically. Model think-aloud questions (for example, “Will the strategy 
work for every problem like this?” “Why or why not?” “How would you modify the solution, if 
you can, to make it clearer to other children?”). See Examples 1.1 and 1.2 in the practice guide. 

Additionally, use solved problems beyond whole-group settings to be sure they are scrutinized  
in more meaningful ways. Include solved problems in class assessments to make whole-class 
work relevant to children. See Examples 1.9, 1.10, and 1.11 in the practice guide. 

2. I do not know where to find solved problems to use  
in my classroom and do not have time to make new 
examples for my lessons. 

Suggested Approach. Find sample or worked problems in published curricular materials.  
Use past or current de-identified child work (such as homework, projects, and assessments)  
as other examples, particularly for unique solution paths or incorrectly solved problems.  
Share across classrooms to increase your access. 

I’m worried that showing children incorrectly solved 
problems will confuse them. 

Suggested Approach. Although children may not be familiar with examining incorrectly  
worked problems, doing so can help them build important critical-thinking skills. Be sure that 
children are clearly aware that a problem contains an error, then focus on the steps to 
understand the process and where it went wrong. Fully discuss each step to prevent confusion 
and build recognition and understanding of how the error occurred. See Examples 1.5, 1.6,  
and 1.7 in the practice guide. 
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RECOMMENDATION 2 

Teach students to utilize the structure  
of algebraic representations. 
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, connections, and 
solution paths. It also leads to development of understanding about algebraic expressions. 

Strategies 

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

 Instructional strategies from the examples:  

• Phrase algebra solution steps in precise mathematical language to communicate the 
logical meaning of a problem’s structure, operations, solution steps, and strategies.  

• Use precise mathematical language to help students analyze and verbally describe  
the specific features that make up the structure of algebraic representations.  

• Rephrase student solutions and responses using appropriate mathematical language.  

Using precise language is important for helping students understand algebraic structure.  
Teachers should use and model precise mathematical language that is related to the structure  
of the algebraic expression. (See Example 2.2 on page 18 in the practice guide for an example 
using the distributive property.) Doing so will not only help students develop an understanding  
of the structure but also lay a foundation for them to reflect, ask questions, and create 
appropriate representations. Teachers should restate students’ responses, using the appropriate 
mathematical language, to help them grow in their ability to use precise language.  
Guiding students to use more precise mathematical language helps them focus on and build 
understanding of the mathematical validity of a problem.  
  

48BContent Area 49BLevel of Evidence 50BGrades 

Math Minimal 6th 7th 8th 9th 10th 11th 12th  
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Examples of Imprecise Language with More Precise Restatements 

Imprecise 
Language Precise Mathematical Language 

Take out the x. Factor x from the expression. Divide both sides of the equation by x,  
with a caution about the possibility of dividing by 0. 

Move the 5 over. Subtract 5 from both sides of the equation. 

Use the rainbow method. 

Use FOIL. 
Use the distributive property. 

Note. Taken from Example 2.3 on page 18 in the practice guide (Star et al., 2019). 

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

Instructional strategies from the examples:  

• Model reflective questioning to students by thinking aloud while solving a problem.  

• Share a list of common questions students can ask themselves while  
solving a problem.  

When students ask themselves questions about solving a problem, they are more likely  
to think about the structure of the problem and solution methods they might use.  
Teachers should model reflective questions using think-alouds focused on algebraic structure 
when demonstrating problem-solving. Additionally, providing lists of reflective questions  
can be helpful as students move from modeling to more independent work. Teachers should  
encourage students to work in pairs to develop and record their own reflective questions  
and then carry this practice to independent work.  

Examples of Reflective Questions 

• 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 operations impact what I do first?  

Note. Taken from Example 2.5 on page 20 in the practice guide (Star et al., 2019). 
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 3. Teach students that different algebraic representations can 
convey different information about an algebra problem. 

Instructional strategies from the examples:  

• Present equations in different forms and ask students to identify similarities  
and differences.  

• Help students see that different representations based on the same information  
can display the information differently.  

• Incorporate diagrams into instruction to demonstrate similarities and differences 
between representations of algebra problems.  

Teachers should encourage students to identify and explain different representations of the 
same problem in order to help them better understand the underlying mathematical structure. 
During whole-class instruction, teachers should provide a model of both the similarities and 
differences, showing how different representations of the same information might make solving 
problems easier. Teachers should also encourage students to see how some representations 
might better present information about the structure of the problem than others might.  
As needed, diagrams can help students visualize the problem structure, organize their thoughts 
about how to solve the problem, and transform the problem into another representation. 

Example of Using Different Representations to Understand the Structure of a Problem 

Word Problem  

Ray and Juan both have community garden plots. Ray has a rectangular plot. Juan has a 
square plot, and each side of his plot is x yards wide. Ray and Juan’s plots share one full 
border; the length of Ray’s plot on an unshared side is 4 yards. If Juan and Ray put in a 
fence around both of their plots, the area of the fenced space would be 21 square yards. 
How wide is the shared border?  

The statement of the problem is one representation of a relationship among three 
quantities, which are the total area of 21 square yards, the area of Ray’s plot, and the a 
rea of Juan’s plot. Students typically move to other representations to solve the problem. 
They might draw a diagram and produce an equation, and then solve the equation 
algebraically or graphically.  
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Diagram 

 
The diagram represents the two garden plots with a common border and a 4-yard 
unshared side of Ray’s plot. The diagram also represents one large rectangle composed  
of two rectangles to illustrate that the total area is equal to the area of Ray’s plot plus 
the area of Juan’s plot. Using the rectangles, the given lengths, and the total area of 21 
square yards, students can produce and solve an equation. 

Students can use the diagram to see the structure of the problem as the equivalence of  
a total area to the sum of two parts and to express it as an equation. After solving the 
equation for x, students can explain why there are two possible solutions for the quadratic 
equation, and why -7 doesn’t yield an answer to the question in the word problem. 

Equation 

Equation representing the equivalent areas in square yards: 21 = x(4 + x)  

Equation in standard form: 0=x2+4x-21 

Equation in factored form: 0 = (x + 7)(x – 3)  

Total area = 21 yd2  

Area = length × width  

Area = x(4+x) 

21=x(4+x) 

21=4x+x2 

0=x2+4x-21 

0=(x+7)(x-3) 

X=-7 x=3 

Students will likely come to the standard form first when solving this problem, then will 
need to factor to reach the possible solutions for x.  

Students should recognize that the quadratic expression can be factored. The values of x 
that make the factored expression on the right side of the equation equal to zero can be 
read from the structure of the expression as a product. For a product to be zero, one of 
the factors has to be zero, so x is -7 or 3. 
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Graph 

 
Students can find where an expression equals zero by thinking of the expression as  
a function, graphing it, and seeing where the graph crosses the x-axis.  

The x-intercepts of the parabola can be read from the factored form. The y-intercept  
can be read from the standard form, and that form is helpful in determining the vertex  
of the parabola.  

The graph is a parabola because it is a quadratic equation, and the direction in which  
the parabola opens depends on the sign of the coefficient of x2. 

Note. Adapted from Example 2.8 on pages 22–23 in the practice guide (Star et al., 2019). 
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Potential Roadblocks 

1. I like to simplify mathematical language, and  
my students seem to respond positively to my use  
of simplified and informal language as well.  
Doesn’t this approach make it easier for students  
than using complicated mathematical language? 

Suggested Approach. Using precise mathematical language ensures that students understand 
the algebraic concepts in the problem. Language can be simplified but should still clearly link  
to mathematical structure and ideas. When students use informal language, teachers should 
restate in correct mathematical language to build students’ capacity to use precise language.  

2. My students race through problems. How do I  
get students to slow down, pause to ask themselves 
questions, and think about the problem?  

Suggested Approach. Using more challenging or less familiar problems may slow students 
down and require them to pay attention and notice structure. Another possibility is to have 
students answer reflective questions as they work or solve problems using multiple solution 
paths or representations.  

3. Diagrams don’t seem to be very useful to some  
of my students. 

Suggested Approach. Students may not need diagrams to solve problems, but diagrams can 
help them notice and understand structural components. Make this explicit to students, and 
continue to model the use of diagrams. 
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RECOMMENDATION 3 

Teach students to intentionally choose  
from alternative algebraic strategies when  
solving problems. 
Students benefit from learning multiple algebraic strategies to bring to bear on problem-
solving. Strategies are more general and abstract than memorized algorithms. Using  
strategies both requires students to have and provides them with more flexibility in solving 
problems. Students should not be expected to memorize all possible strategies but have  
access to multiple strategies for a given problem. 

Strategies 

1. Teach students to recognize and generate strategies  
for solving problems. 

 Instructional strategies from the examples:  

• Provide students with examples that illustrate the use of multiple algebraic 
strategies, including standard, commonly used strategies, as well as alternative 
strategies that may be less obvious.  

• Use solved problems that demonstrate how the same problem could be  
solved with different strategies, as well as how different problems could be  
solved with the same strategy.  

• After students find a solution to a problem, challenge them to solve  
the problem another way.  

Teachers can provide well-known, as well as lesser-known, strategies for approaching  
algebraic problems so students can observe which are effective and efficient in various  
cases. Teachers should provide solved problems to demonstrate multiple strategies for  
a single problem as well as strategies that are effective across multiple problems.  
Doing so will reinforce flexibility of strategy use. In both whole-class instruction and partner 
work, students should discuss and communicate why a particular strategy is useful. 
  

48BContent Area 49BLevel of Evidence 50BGrades 

Math Moderate 6th 7th 8th 9th 10th 11th 12th  
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Examples Using Different Solution Strategies 

Conventional Solution Method Alternative Solution Method(s) 

Evaluate 𝟐𝟐𝟐𝟐+𝟒𝟒𝟒𝟒−𝟕𝟕𝟕𝟕+𝟐𝟐𝟐𝟐−𝟖𝟖𝟖𝟖 if 𝒂𝒂=𝟏𝟏 and 𝒃𝒃=𝟕𝟕.  

𝟐𝟐𝟐𝟐+𝟒𝟒𝟒𝟒−𝟕𝟕𝟕𝟕+𝟐𝟐𝟐𝟐−𝟖𝟖𝟖𝟖  

2(1)+4(7) −7(1)+2(7)-8(1) 

2+28−7+14−8 

29  

2𝑎𝑎+4𝑏𝑏−7𝑎𝑎+2𝑏𝑏−8𝑎𝑎  

−13𝑎𝑎+6𝑏𝑏  

−13(1)+6(7)  

−13+42  

29  

Our restaurant bill, including tax but before tip, was $16.00. If we wanted to leave exactly 
15% tip, how much money should we leave in total?  

𝟏𝟏𝟏𝟏.𝟎𝟎𝟎𝟎∗𝟏𝟏.𝟏𝟏𝟏𝟏=𝒙𝒙  

𝑥𝑥 =$18.40 

10% of $16.00 is $1.60, and half of $1.60 is 
$0.80, which totals $2.40, so the total bill with 

tip would be $16.00 + $2.40 or $18.40.  

Solve for 𝒙𝒙: 𝟑𝟑(𝒙𝒙+𝟏𝟏)=𝟏𝟏𝟏𝟏  

𝟑𝟑(𝒙𝒙+𝟏𝟏)=𝟏𝟏𝟏𝟏  

3𝑥𝑥 +3=15 

3𝑥𝑥 =12 

𝑥𝑥=4 

3(𝑥𝑥+1)=15  

𝑥𝑥+1=5  

𝑥𝑥=4  

I know that 3×5=15, so 𝑥𝑥+1 has to equal 5.  
That means 𝑥𝑥=4.  

Note. Adapted from Example 3.1 on page 28 in the practice (Star et al., 2019).  

Examples of Two Different Solution Strategies to Solve the Same Problem  

Strategy 1: Devon’s Solution—Apply Distributive Property First  

Solution Steps Labeled Steps 

10(𝑦𝑦+2)=6(𝑦𝑦+2)+16  
10𝑦𝑦+20=6𝑦𝑦+12+16  

10𝑦𝑦+20=6𝑦𝑦+28  
4𝑦𝑦+20=28  

4𝑦𝑦=8  
𝑦𝑦=2  

Distribute  

Combine like terms  

Subtract 6y from both sides  

Subtract 20 from both sides  

Divide by 4 on both sides  
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Strategy 2: Elena’s Solution—Collect Like Terms First  

Solution Steps Labeled Steps 

10(𝑦𝑦+2)=6(𝑦𝑦+2)+16  
4(𝑦𝑦+2)=16  

𝑦𝑦+2=4  
𝑦𝑦=2  

Subtract 6(𝑦𝑦=2) on both sides  

Divide by 4 on both sides  

Subtract 2 from both sides  

 

Prompts to Accompany the Comparison of Problems, Strategies, and Solutions 

• What similarities do you notice? What differences do you notice?  
• To solve this problem, what did each person do first? Is that valid mathematically?  

Was that useful in this problem?  
• What connections do you see between the two examples?  
• How was Devon reasoning through the problem? How was Elena reasoning through  

the problem?  
• What were they doing differently? How was their reasoning similar?  

Did they both get the correct solution?  
• Will Devon’s strategy always work? What about Elena’s?  

Is there another reasonable strategy?  
• Which strategy do you prefer? Why?  

Note. Taken from Example 3.2 on page 29 in the practice guide (Star et al., 2019). 

Teachers should introduce one or two strategies at a time to allow students to process new 
information. They should then work with students to determine which strategies are most 
effective and efficient through reflective questions that teachers provide or students develop 
themselves. Students should begin by examining solved problems and then discuss and  
select strategies for solving other problems during group and individual work. Finally, after 
students solve a problem, teachers can challenge them to use a different strategy to solve it.  

Examples of Reflective Questions for Selecting and Considering Solution Strategies  

• What strategies could I use to solve this problem? How many possible strategies are there?  
• Of the strategies I know, which seem to best fit this particular problem? Why?  
• Is there anything special about this problem that suggests that a particular strategy is or is not 

applicable or a good idea?  
• Why did I choose this strategy to solve this problem?  
• Could I use another strategy to check my answer? Is that strategy sufficiently different from  

the one I originally used?  

Note. Taken from Example 3.4 on page 30 in the practice guide (Star et al., 2019).  

  



 Teaching Strategies for Improving Algebra Knowledge: Recommendation 3  |  17 

 

Examples of Possible Strategies for Solving Linear Systems  

Problem 
Statement 

Solution 
Strategy Solution Steps Notes About Strategies 

5𝑥𝑥+10𝑦𝑦=60  

𝑥𝑥+𝑦𝑦=8  
Graph using x- 

and y-intercepts  

5𝑥𝑥+10𝑦𝑦=60  

(12,0)(0,6)  

𝑥𝑥+𝑦𝑦=8  

(8,0)(0,8)  

 

The x- and y-intercepts 
are integers and easy to 
find in these two 
equations, so graphing by 
hand to find the point of 
intersection might be a 
good strategy to use.  

−2𝑥𝑥+𝑦𝑦=7  

𝑥𝑥=6𝑦𝑦+2  
Substitution  

−2𝑥𝑥+𝑦𝑦=7  

𝑥𝑥=6𝑦𝑦+2  

−2(6𝑦𝑦+2)+𝑦𝑦=7  

−12𝑦𝑦−4+𝑦𝑦=7  

−11𝑦𝑦=11  

𝑦𝑦=−1  

Because one of the 
equations in this system is 
already written in the 
form of x =, it makes 
sense to use the 
substitution strategy.  

2𝑥𝑥+𝑦𝑦=6  

𝑥𝑥−𝑦𝑦=9 
Elimination 

2𝑥𝑥+𝑦𝑦=6  

𝑥𝑥−𝑦𝑦=9  

3𝑥𝑥=15  

𝑥𝑥=5  

2(5)+𝑦𝑦=6  

𝑦𝑦=−4 

Because the coefficients 
of the y terms are equal in 
absolute value but have 
opposite signs, the 
strategy of elimination 
may be a natural fit for 
this system. 

𝑦𝑦=100+4𝑥𝑥  

𝑦𝑦=25+7𝑥𝑥 
Properties of 

equality  

𝑦𝑦=100+4𝑥𝑥  

𝑦𝑦=25+7𝑥𝑥  

 

100+4𝑥𝑥=25+7𝑥𝑥  

75=3𝑥𝑥  

𝑥𝑥=25 

Since both equations are 
in the form of y =, it 
would be logical to set 
the two expressions in x 
equal to each other and 
solve for x. 

Note. Adapted from Example 3.6 on page 32 in the practice guide (Star et al., 2019).  
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 2. Encourage students to articulate the reasoning  
behind their choice of strategy and the mathematical  
validity of their strategy when solving problems. 

Instructional strategies from the examples:  

• Have students describe their reasoning while analyzing the problem structure, 
determining their solution strategy, solving a problem, and/or analyzing another 
student’s solution.  

• When introducing group activities, model how to work with a partner to discuss 
potential strategies, how to label the steps of each strategy, and how to explain  
the similarities and differences observed between strategies.  

To help students better understand their choices and goals in problem-solving, teachers should 
provide multiple opportunities to analyze problem structures, determine solution strategies, 
describe reasoning while solving problems, and analyze other students’ solution strategies. 
Students should demonstrate their strategic thinking for each step of the solution process, both 
verbally and in writing. Teachers can provide a model as well as a list of guiding questions,  
such as “What do you notice about the structure of this problem?” and “How does that point 
you toward a particular strategy to solve it?”  

Example Prompts to Encourage Students to Articulate Their Reasoning 

• What did you notice first about the problem structure? How did that influence your solution 
strategy? What strategy is appropriate for solving this problem and why?  

• What choices did you have to make in solving this problem?  
• What goal were you trying to achieve?  
• How did you get your answer? How do you know it is correct?  
• Describe to another student how to solve this problem.  
• What was most difficult about this problem? Did you run into any challenges?  

If so, what did you do to overcome them?  

Note. Taken from Example 3.7 on page 33 in the practice guide (Star et al., 2019). 

3. Have students evaluate and compare different strategies  
for solving problems. 

Instructional strategies from the examples:  

• Have students compare problem structures and solution strategies to discover 
relationships among similar and different problems, strategies, and/or solutions.  

• Use solved problems showing two strategies side by side to enable students to  
see the number, type, and sequence of solution steps.  
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Once students have mastered a strategy, teachers should have them make comparisons  
across similar and different problem structures and strategies to identify relationships.  
Teachers should support students in considering how a solution strategy is similar to and 
different from others they have encountered. Teachers could encourage students to  
think about the accuracy, efficiency, and applicability of various problem-solving strategies. 
Guided discussion using worked problems can be helpful as students move from teacher-
mediated to more individual work.  

Example of Small-Group Comparison and Discussion Activity 

Objectives:  

 Share and compare multiple solution strategies  

 Use precise mathematical language to describe solution steps  

 Explain reasoning and mathematical validity  

Directions: Pair students off to work on algebra problems so that students with different strategies 
have the opportunity to talk with each other. For example, if two strategies are prevalent and 
approximately half of the students use each, students may be put into groups A and B based on 
like strategies and then each paired with a student from the other group. Partners can discuss the 
strategies they used to solve the first problem (e.g., What strategy did each person use? How did 
the strategies differ from one another? What was the partner’s rationale for using a different 
strategy? Did both strategies produce the same answer?). Challenge students to use their partner’s 
strategy when solving the next problem. Conclude the activity by asking students to reflect on 
what they discussed with their partners, explaining the most important ways in which the two 
strategies differ. Have students record the strategies discussed by the class.  

Note. Taken from Example 3.9 on page 34 in the practice guide (Star et al., 2019).  
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Potential Roadblocks 

1. I’m worried about confusing my students by teaching them 
multiple strategies for solving a problem. They have a hard 
enough time learning one strategy! Isn’t it easier for them to 
master one strategy for solving algebra problems? 

Suggested Approach. Students are not expected to become experts in all strategies but to 
clarify their thinking when choosing the most appropriate one for a given problem. Teachers can 
focus on teaching one strategy at a time and then ask students to compare a new strategy  
with an established one. Different students may be more comfortable with certain strategies,  
so allowing them to explore multiple strategies will be helpful.  

2. My special education students need a very structured 
process for solving algebra problems. Introducing multiple 
strategies and asking students to choose among strategies 
might be hard on them. 

Suggested Approach. Teachers can provide explicit instruction to students with disabilities 
while still teaching them alternative strategies. Instruction should include both the steps and a 
clear rationale for application. Asking students to simply memorize a single strategy without 
building their understanding of how and why it is appropriate for a given problem type will lead 
to challenges for students in special education.  

3. I can’t seem to teach my students multiple strategies  
without them becoming confused. I presented  
and compared five algebra strategies for solving quadratic 
equations during one class period, and my students  
didn’t understand. What should I do? 

Suggested Approach. Students may not need diagrams to solve problems, but they  
will need them to notice and understand structural components. Make this explicit to students 
and continue to model the use of diagrams.  

4. Teaching students to use and compare multiple strategies 
requires knowledge of many strategies and our textbook 
presents only one strategy. 

Suggested Approach. The full practice guide provides lists of strategies for quadratic  
and linear system equations. Teachers can share strategies with one another in professional 
learning communities and create class posters or handouts for their students to access.  
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5. How can I stay on schedule teaching everything required to 
meet state standards and still have time to teach students 
to use multiple strategies? 

Suggested Approach. Teachers can incorporate alternative and multiple strategies into existing 
lessons to develop students’ critical thinking and algebraic reasoning. The focus should be on 
helping students reason algebraically and recognize when an alternative strategy might provide 
a solution that is more effective or efficient.  
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