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Abstract 

  

 This curriculum project aims to transform students' struggles with Algebra 1 into 

opportunities for growth and learning. Recognizing that almost all students encounter challenges 

with mathematical concepts, the curriculum seeks to shift students’ mindset from self-

identification as a student who is not good at mathematics to one that embraces productive 

struggle. By actively engaging students with various algebraic topics and providing 

comprehensive support for teachers, this curriculum can support teachers who seek to help 

students overcome struggles in learning mathematics. Students will see opportunities for 

productive struggle as steppingstones rather than stumbling blocks. This curriculum includes 

four Algebra 1 lessons with teacher support materials, student materials and answer keys. These 

materials are located in the appendix. 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

 

 Struggle is an inherent aspect of life. Regardless of the situation or position, everyone 

experiences struggle. These challenging times often become our greatest teachers, imparting 

some of life's most valuable lessons. Students, especially in the classroom, are no exception. 

Every student will encounter difficulties with mathematics at some point, whether in first grade 

or calculus. Unfortunately, many students engage in what is termed as "destructive struggle," 

(Permatasari, p. 96) where their confidence wanes, leading to disengagement and a negative self-

image regarding their academic abilities. 

As educators, we have the unique opportunity to guide students towards productive 

struggle (Permatasari, p. 95), where they use challenges as powerful learning experiences. This 

curriculum project is designed to highlight various methods for fostering productive struggle and 

to provide teachers with strategies that support their students through this process. Covering a 

range of nonsequential Algebra 1 topics, the lessons aim to engage students in productive 

struggle through active problem-solving and critical thinking. The lessons begin with literal 

equations, where students use their notes and independent thinking to solve problems without 

teacher support, pushing them into a space of productive struggle. They then move into 

exponential equations, which encourages students to expand their understanding of using 

calculators as problem-solving tools. The final lessons focus on factoring, in which students 

break down polynomials into simpler factors, and quadratic equations, whereby students solve 

and analyze quadratic functions. 

The key objective of this curriculum is to promote productive struggle by helping 

students perceive challenges as essential to the learning process and fostering resilience and a 

growth mindset in mathematical thinking. Additionally, it supports teacher guidance by 



providing educators with strategies to assist students through their challenges and supplying 

materials and detailed notes to facilitate effective instruction and intervention. The resources 

available for teachers include customizable blank slides for instructional use, practice problems 

and activities aligned with lesson objectives, comprehensive solutions for all practice problems 

to provide quick feedback, and detailed explanations, tips, and strategies for effectively teaching 

each concept. By engaging in these thoughtfully designed lessons, students will be better 

equipped to understand the material deeply and form lasting connections with the content. This 

approach can be used to show that struggles become opportunities for profound learning and 

personal growth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Literature Review 

Why do students struggle with mathematics? 

 Across the United States (US), students struggle with learning mathematics (Pew 

Research Center, 2017) . Some struggle as early as kindergarten or first grade, and others 

struggle later in life with more advanced mathematical concepts. But when looking into the why 

behind this seemingly universal struggle, it’s important to consider this question why is the 

struggle unique to learning mathematics? Students struggle in other subjects like reading and 

writing, but mathematics shines as an outlier in the following statistics. According to the 2015 

P.I.S.A. (Program for International Student Assessment), 15 year old students in the US scored 

on average, 27 points lower in mathematics than reading or science. The US falls below the 

international average in mathematics, and above it in reading and science (PEW Research 

Center, 2017). Regarding standardized assessments. why is it that students perform lower in 

mathematics? The answer is simple, learning mathematics is complex. As defined by van 

Merriënboer et al. (2006), “complex tasks have many different solutions, are ecologically valid 

[e.g., real world connections], cannot be mastered in a single session and pose a very high load 

on the learner’s cognitive system” (p.1). Most mathematics teachers will agree that learning 

mathematics requires students to study concepts over time for them to be mastered. Mathematics 

is a multifaceted subject, which requires students to constantly break down their understandings 

and reconstruct them, using new information to further their learning. Sometimes what appears 

to be the best way to attack a problem is later revealed to be the longest, most laborious way. For 

example, we require students to learn the formal definition of a derivative (required for 

understanding the concept of the derivative) before teaching them tools like the product rule, 

quotient rule, and chain rule, etc. Much of what is learned in mathematics can be taken outside 



the classroom, making it ecologically valid, or applicable to the real world, such as in the science 

fields. Anyone who has become proficient in mathematics understands the high cognitive load 

that is associated with learning mathematics. For example, the operation addition is a 

transferable skill required to learn multiple concepts such as combining like terms, factorization, 

and the definition of the derivative, however students are not able to complete such complex 

tasks when they first learn to take the sum.  Learning mathematics takes time, practice, 

repetition, and struggle. Tall (2004) described three distinct mathematical worlds that students 

encounter throughout their education that grows in sophistication . As they travel different paths 

along their mathematical growth, obstacles occur that require earlier ideas to be reconsidered and 

reconstructed making the journey different for every traveler. In summary, students struggle 

learning mathematics because it is complex, so it is important for educators to see the value in 

the struggle and utilize students’ struggle as part of their learning. 

What is productive struggle? How do we avoid destructive struggle? 

 When students struggle with learning mathematics  the struggle can either help to further 

their understanding or it can lead them to developing a negative self-image toward their ability to 

learn mathematics. The goal of educators is to encourage and engage students in productive 

struggle and to help students avoid destructive struggle. Students who are engaging in productive 

struggle do not shut down and refuse to engage but acknowledge that they are struggling and 

continue working towards arriving at an acceptable solution. When students disengage from a 

task, or develop learned helplessness, they are less likely to engage in productive struggle and 

are more likely to engage in destructive struggle. They might develop a negative self-image in 

relation to their abilities or determine that mathematics is not something that they can do. This 

can lead to students stopping their pursuit of understanding mathematics altogether, and instead 



rely on short term memorization of procedures. Destructive struggle replaces effort to learn with 

complacency. As educators, we cannot force students to engage in productive struggle, however 

we can provide the optimal conditions for it to occur. Schoenfeld (2017) referred to the “happy 

medium between spoon-feeding mathematics in bite sized pieces and having the challenges so 

large that students are lost at sea” (p. 9). Maintaining this balance is crucial to helping students 

engage in productive struggle, as well as helping them avoid destructive struggle. There are 

many factors that contribute to this balance, and as always, each student’s unique needs are at the 

center of it all. According to Permatasari (2016), there are three areas of focus for educators to 

consider when attempting to engage students in productive struggle, mathematical self-image, 

the student’s disposition, and teacher support and feedback. 

 Mathematical self-image is related to a student's perception about their mathematical 

ability. They often think that “mathematical ability is something that some students are skilled at 

rather than a behavior that everyone can develop” (Permatasari, p. 3). Students at any age come 

to school with some sort of preconceived notion of their ability. They gather this from their 

peers, families, and surroundings at home and school. Students need to believe that they are 

capable of solving a problem before they will truly engage with it. 

Student’s disposition with challenging mathematical tasks depends on whether they find 

the task interesting, if they believe that can solve the problem, and if they believe that solving the 

task is worth the effort (Permatasari, 2016). Regarding the last point, students need to believe 

that their efforts are warranted. When students ask when am I ever going to need this, they are 

revealing their doubt about the need-to-know. Educators can do more than just provide an 

uninspiring answer to move forward with the lesson. They can generate curiosity, provide 

students with encouragement, and allow them to see the value in what they are being asked to do. 



Effective feedback communicates the learning goal, progress made towards that goal, and how to 

make progress from where the student currently is (Permatasari, 2016). Students need to feel 

supported and know that teachers have an invested interest in their success in learning 

mathematics. By providing feedback on students’ progress students can become aware of their 

teacher’s invested interest in their success. 

How do we know productive struggle has an impact on student learning? 

 As teachers, it is difficult to watch students struggle through a problem, especially when 

they get so close to an acceptable answer. But this struggle is important. When students engage 

in productive struggle, they are working towards understanding, and truly learning. How do we 

know? That depends on two things, first how do you define learning? Second, how do you 

measure the impact of different classroom learning strategies?  Learning has many definitions, 

but one definition has always stood out to me; “learning can be characterized as a permanent 

change in long term memory” (Wade, page 3). This means that what was learned can be recalled 

and used to support more learning of mathematics. Hattie (2015) researched the impact that 

different factors have on student learning and categorized over 250 influences and placed them 

into five zones. The zones range from negative impact to highly positive impact. Each influence 

has a rating on a scale of -.2 to 1.6 (with 1.6 being the most impactful). When looking at 

productive struggle in light of Hattie’s work, it is easy to align some of the influences with the 

attributes of productive struggle. For example, Hattie has “self-efficacy” as having an impact of 

0.71, which makes it is one of the highest impact influences. When students engage in productive 

struggle, they are also engaging in self-efficacy. After struggling through a problem, and arriving 

at a solution, students can see their own ability, and begin to believe in themselves. When 

students increase their mathematical self-image, they increase their ability to engage in 



productive struggle. It’s a repeating cycle that leads to an increase in understanding. Another 

example from Hattie with an impact on learning of 0.93, during productive struggle, students are 

forced to dig into their mathematical toolboxes, and determine what learned processes they can 

use to help them tackle a new task, whether it be solving a problem, or analyzing a graph. When 

students engage in productive struggle, they are accelerating the process of learning by making 

the use of highly impactful learning strategies. By setting the conditions for productive struggle 

in our classrooms, we can enable students to further their own learning.  

 

 

 

 

 

 

 

 

 

 

 

 



Material Creation Statement 

 

All lesson materials contained in the following lessons were created by Frederick Finter as part 

of the Victor Central School District 15:1+1 Algebra 1 Curriculum, aligning to New York State’s 

Next Gen Standards in Algebra 1. References made to either specific units or lesson numbers can 

be ignored as they align to that curriculum.  

 

The lessons focus on different ways that you can emphasize productive struggle in your 

classroom, looking at lessons across different topics in algebra 1. These lessons are not 

consecutive, but are linked by the central purpose of culminating productive struggle. 

 

Some problems were pulled from old New York State Regent’s Exams, which can be found on 

JMAP (https://www.jmap.org/JMAP_REGENTS_EXAMS.htm). 
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Lesson 1 - Literal Equations from Solving Linear Equations and Inequalities 

 

Standards - NYS Next Generation Mathematics Standards: 

AI-A.CED 

4. Rewrite formulas to highlight a quantity of interest, using the same reasoning as in solving 

equations. 

 

AI-A.REI 

3. Solve linear equations and inequalities in one variable, including equations with coefficients 

represented by letters. 

 

Learning Objective - “I will be able to solve literal equations for a specific variable by using 

inverse operations”.  

 

Assessment of Learning - Students will turn in their practice activity from the lesson, this will 

serve as a formative assessment. 

 

Planned Learning Experiences  

1. Warm Up  - The warmup problem for this lesson is a regent’s multiple choice where 

students need to correctly identify the expression that has been correctly converted from 

syntax to symbols. (see lesson materials) 

2. White Board Practice Problems - Each student will require a white board (or blank piece 

of paper) to work through two examples of solving literal equations by isolating the 

desired variable.  

3. Formal Notes and Student Led examples – Students will take notes (either in a spiral or 

blank paper) on Literal equations, and then complete several problems to help solidify 

their understanding.  

4. The Hamster Heist - Each student will receive a hamster heist packet, which contains 5 

literal equations problems. The students will form groups and attempt to solve the 5 

problems. Each correctly solved problem will grant that group a clue to help them solve 

the case of the hamster heist. A timer will be set at the beginning of the activity for 10-20 

minutes, depending on time constraints. Until this timer goes off, students will not be 

able to seek out adult support on those questions. They will need to work through the 

problems with their group. Once the timer goes off, groups can ask questions regarding 

the problems.  

 

 

Productive Struggle - Throughout the lesson, students will be engaging in productive struggle 

through mathematical investigation. Students will be completing the hamster heist packet 

independently, using their group members / notes to help them work through the problems. It is 

important to allow students to engage in this struggle, and to not step in too early in their 

problem-solving process.  

 

Teacher Notes: 

 

 

http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/nys-next-generation-mathematics-p-12-standards.pdf


- If students all complete the activity early, go through the problems together to clear up 

any misconceptions. 

- Be sure to collect all packets at the end of class to use as an assessment of learning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 1 Blank Slide Deck 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



Lesson 1 Blank Student Problems 

 

 

 

 

 



 

 



Lesson 1 Blank Hamster Heist Student Handout 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 



Lesson 2 - Exponential vs. Linear Functions 

 

Standards - NYS Next Generation Mathematics Standards: 

 

AI-F.LE 1: Distinguish between situations that can be modeled with linear functions and with 

exponential functions.  

a. Justify that a function is linear because it grows by equal differences over equal intervals, and 

that a function is exponential because it grows by equal factors over equal intervals.  

 

Learning Objective - I can distinguish between an exponential and linear model given a 

mathematical and/or contextual situation. 

 

Assessment of Learning - There is an exit ticket at the end of the lesson, that can be used as an 

assessment of learning for this lesson. Students should be able to answer both of the multiple-

choice questions correctly.  

 

Planned Learning Experiences  

1. Students will complete a warmup, which includes 3 multiple choice questions focused on 

interpreting the context of 3 different exponential equations. Questions are in the packet. 

2. Students will be asked to think through 2 questions (old regents questions) where they 

need to utilize their calculators to check for equivalence. Adult support should not be 

given during this time, students should work through problems on their own, utilizing 

their resources to help them push through. After a given time, go through the problems 

with students, allowing them to share their thinking before you give them the answers.  

3. Students will then attempt 3 more equivalent equation problems where they need to use 

their calculator. Again, this should be independent.  

4. Students will have to work through a problem asking them to compare the population of 

2 towns, with 1 town being represented by a linear equation, and the other by an 

exponential one.  

5. Then, students will be walked through the process of using the calc feature on their 

calculators, to determine the exact point of intersection.  

6. Students will record notes comparing linear vs. exponential functions and their features.  

7. If time allows present students with extra practice with determining whether each 

situation is linear or exponential, and then have them complete the check for 

understanding.  

 

http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/nys-next-generation-mathematics-p-12-standards.pdf


Productive Struggle – Throughout this lesson, students should be invited to engage in 

productive struggle. During the lesson, ensure that students are engaging in mathematical 

discourse with their classmates, and investigating problems and solutions. Push students to 

engage in higher level thinking by asking open ended questions as you float to support students 

in this process.  

 

Teacher Notes: 

- Timing and number of problems for each learning experience can be altered depending 

on time constraints.  

- For the second learning experience, students should be pushed to persevere through those 

problems, but should not be given direct adult support. 

- For #7, the problems outlined in the slides are present in the activity packet. 

- A majority of the work in this lesson can be done on whiteboards, or scrap paper. For the 

notes sections, consider printing off that slide so that students can fill it in with you.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 2 Blank Slide Deck 

 

 

 

 

 

 

 

 

 

 

 

 



 



Warm Up: 

 

 

In 2000, Littleton had a population of 11,510 people. Littleton’s population 

increased by 600 people each year. In 2000, Tinyville had a population of 10,000 

people. Tinyville’s population increased by 10% each year.  

 

In what year were the population’s equal? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



Check for Understanding 

Which situation could be modeled as a linear equation?  

1- The value of a motorcycle decreases by 15% every year 

2- The number of dolphins in the ocean doubles every 6 years 

3- Two liters of water evaporate from a pool every day 

4- The amount of caffeine in a person’s body decreases by ¼ 

every 3 hours 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 2 Blank Student Practice Questions 

 



 

 



 

 

 



Lesson 3 - Review of Factoring Polynomials 

 

Standards - NYS Next Generation Mathematics Standards: 
 

AI-A.SSE 1: Interpret expressions that represent a quantity in terms of its context.  

a. Write the standard form of a given polynomial and identify the terms, coefficients, degree, 

leading coefficient, and constant term. 

b. Interpret expressions by viewing one or more of their parts as a single entity. 
 

AI-A.SSE 2: Recognize and use the structure of an expression to identify ways to rewrite it. 
 

AI-A.SSE 3: Choose and produce an equivalent form of an expression to reveal and explain 

properties of the quantity represented by the expression. 

c. Use the properties of exponents to rewrite exponential expressions. 
 

AI-A.APR 1: Add, subtract, and multiply polynomials and recognize that the result of the 

operation is also a polynomial. This forms a system analogous to the integers. 
 

Learning Objective - This is a review day, so the learning objectives apply to the unit 

• I can completely factor a polynomial using GCF, DOPS, or Trinomial Factoring.  

• I can rewrite a polynomial in standard form or factored form. 

• I can add/subtract and multiply polynomial expressions, including from a context. 
 

Assessment of Learning - The Unit 6 review HW will be collected in the following class, and 

will serve as a quick check for understanding. The next class day is the unit test, so there is a 

summative assessment in the near future.  
 

Planned Learning Experiences  

1. There is a warm up that asks students to look at a solution that was “incorrectly” 

produced, and identify where the error was made as well as the correct solution.  

2. Students will be given the Unit 6 Review Activity, which contains 4 stations, each 

covering standards and objectives from above. Students will have to work, either in a 

group or pairs to complete each station. Students need to complete the whole station 

before they can have it checked, or ask questions.  

3. If groups finish the stations, they can begin working on the review homework. Both the 

stations packet and review homework are similar to the unit test, so if students are able to 

complete both the packet and homework problems, they should be in good shape for the 

test.  

4. If time allows, you can go over the station packet problems, correcting any common 

misconceptions that you see during work time. 

 

http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/nys-next-generation-mathematics-p-12-standards.pdf


Productive Struggle – This lesson is a review of topics already covered in class. Students 

should be able to use what they’ve learned to help them solve each problem in the review 

materials. During the warmup, students should be conducting a mathematical investigation to 

discover the error shown in the example work. During their practice, students need to engage in 

mathematical discourse within their groups in order to solve each problem on the page, before 

they can have it checked / ask questions. Encourage students to participate in these discussions 

and praise them when you see it.  
 

Teacher Notes: 

- During the station practice, students should complete the whole station before they have 

it checked. You can float and support if you want, but students should be pushed to work 

through their problems with their groups and come up with the solutions on their own.  

- If your groups are evenly mixed, you can create a game out of the station packet, 

rewarding the group that gets every station completed first, or each station individually. 

Keep in mind your students, and how they react to competition in the classroom.  

- Post the key to the review homework before the test, so students can check their work 

and attempt to clear any of their own misconceptions before their test.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 3 Blank Slide Deck 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 3 Blank Student Review Activity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Lesson 3 Blank Student Review Homework 



 



 



Lesson 4 - Solving Quadratics by Factoring 
 

Standards - NYS Next Generation Mathematics Standards: 
 

AI-A.APR 3: Identify zeros of polynomial functions when suitable factorizations are available. 
 

Learning Objective - 1. I can identify a quadratic equation in various forms. 2. I can solve a 

quadratic equation using factoring and the zero-product property.  
 

Assessment of Learning - Students will be completing a page of their activity packet and having 

it checked at the end of the lesson. This serves as the formative assessment for the lesson.  
 

Planned Learning Experiences  

1. Students will attempt to solve the “nine-dot-puzzle”. Have students attempt the puzzle on 

whiteboards, or blank paper. Read students the instructions and give them 5 minutes to 

attempt and solve the puzzle. Make sure to encourage students to keep trying for the 

entire 5 minutes, and to not give up! At the end of the time, show the solution (in the 

appendix), and talk with students about how they struggled for those 5 minutes, and how 

they took their failures and learned from them during the puzzle. Encourage them to do 

this when solving mathematical problems.  

2. Have students examine the three functions on the slide. See if they can name either the 

red or blue function and describe what the equation looks like. Once a student either gets 

it right, or gets close, reveal the equation from behind the rectangle. See if students can 

guess what’s different about the green function, or what it’s called. Reveal to students 

both the name, and the form of the equation for a quadratic function.  

3. Have students go through the list of equations and determine whether each one is 

quadratic or not. Once you go over any misconceptions on the examples, have students 

turn their packets to page 1, and have them practice identifying a quadratic equation.  

4. Discuss with students the zero-product property and fill in the notes section on page 2 of 

their packets. Go through the examples with the students, peeling back support as you get 

towards the bottom of the page. 

5. Have students turn to page 3 of their packets, and graph the quadratic equation given. 

Once students have it graphed, ask them to look at the table for the function, and see if 

they can identify the pattern.  

6. Have students work through page 4, either in pairs or individually. Go over problems 1-4 

with students after you’ve had a chance to check in on each group. Ask students to 

complete the problems on page 5 of their packets as their exit ticket for the class.  

 

Productive Struggle – The warmup of this lesson allows students to directly engage in 

productive struggle, using a non-curricular. Encourage them to work through their problems in a 

similar fashion during instruction. Being honest with students about the purpose of productive 

struggle can help them to further engage with it.  
 

http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/nys-next-generation-mathematics-p-12-standards.pdf


Teacher Notes: 

- For learning experience 1, you can alter the length of the conversation around productive 

struggle to your needs.  

- For learning experience 3, you could have students work in groups here as well or push 

them to do it individually.  

- For learning experience 5, you can just talk through part c, depending on time.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 4 Blank Slide Deck 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

Validity 

When determining the focus for my curriculum project, I reflected on various 

professional development sessions I had attended as a new teacher. One session that particularly 

stood out to me was titled "The Power of Productive Struggle," offered during a conference day 

last year. Initially, the title piqued my interest, and during the session, we delved into the 

profound impact that struggle can have on a student's learning process. We explored how 

engaging in struggle activates different parts of the brain and teaches students to use their 

problem-solving skills independently. The concept was both obvious and eye-opening, 

resonating deeply with me as I realized its potential impact on my students. 

Inspired by this session, I decided to integrate elements of productive struggle into my 

lessons and discuss its importance with my students. I frequently reminded them of Thomas 

Edison's perseverance, noting how he failed 999 times before inventing the lightbulb. 

Implementing this approach required patience, but over time, I observed my students beginning 

to engage in productive struggle. Although it can be challenging for a teacher to watch students 

struggle, understanding that it enhances their learning makes it worthwhile. 

The results of my formative and summative assessments following these lessons 

underscored the effectiveness of productive struggle. Students demonstrated improved retention 

of information and were able to apply their knowledge more effectively over time. This positive 

outcome reinforced my commitment to using productive struggle across all my classes. I believe 

this approach not only benefits students academically but also equips them with valuable life 

skills that extend beyond the classroom. 



Conclusion 

Productive struggle is a powerful classroom tool that both students and teachers can 

leverage to enhance the understanding of complex concepts. The lessons in this project provide a 

glimpse into the various methods of integrating productive struggle into a curriculum, not only in 

mathematics but across different subjects. My hope is that you can incorporate these lessons into 

your curriculum and gain a deeper understanding of what productive struggle entails and how to 

effectively engage students in it. 
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Appendix 

What follows are all the filled in teacher materials, as well as the keys for any student 

materials included in the curriculum project.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 1 Answer Keys 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 



 



 

 



 

 

 



Lesson 2 Answer Keys 

 

 

 

 

  

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



Lesson 3 Answer Keys 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



Lesson 4 Answer Keys 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 



 

 



 

 

  

 

 



 

 

 

 

 

 



 

 

 

 


