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Introduc)on 
Math instruc,on has always been the backbone of educa,on, offering a 

structured approach to help students master essen,al skills and concepts. But as 

the world of educa,on con,nues to evolve, so too must the way we teach math. 

To truly cap,vate today’s learners and foster deeper understanding, it’s crucial to 

integrate research-driven strategies that engage students in meaningful ways. In 

this course, we’ll dive into two transforma,ve methods: student-centered math 

instruc,on and project-based learning. These strategies priori,ze hands-on 

engagement and real-world problem-solving, making math feel relevant and 

exci,ng. We'll also explore the game-changing role of technology, discovering how 

digital tools and personalized learning can breathe new life into your lessons. By 

the end of this course, you'll walk away with a toolkit of innova,ve approaches to 

create a vibrant and impacHul math classroom that sparks curiosity and builds 

las,ng skills. 

Sec)on 1: The Need for Improved in Math Instruc)on 
Tradi,onal math instruc,on is oIen misunderstood, with cri,cs mischaracterizing 

it as an outdated, rigid approach that relies solely on rote memoriza,on and 

passive learning. However, when implemented effec,vely, tradi,onal math 

instruc,on provides a structured framework that helps students develop both 

procedural fluency and conceptual understanding. By using explicit instruc,on, 

worked examples, and guided prac,ce, this approach builds a logical progression 

of mathema,cal skills. Rather than simply presen,ng isolated facts and formulas, 

effec,ve tradi,onal math instruc,on engages students through ques,oning, 

modeling, and scaffolded learning experiences. While this method has been 

founda,onal in math educa,on for genera,ons, it is important to recognize that 
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instruc,onal strategies must evolve to reflect ongoing research and advancements 

in educa,onal technology. 

1.1 What is Tradi-onal Math Instruc-on? 

Tradi,onal math instruc,on is oIen mischaracterized as an outdated, rigid 

approach in which teachers lecture for the en,re class period while students 

passively memorize procedures without understanding their underlying concepts. 

These misconcep,ons paint an inaccurate picture of how tradi,onal math 

instruc,on is effec,vely implemented in classrooms today. In reality, this 

mischaracteriza,on is not tradi,onal math instruc,on at all but rather a 

descrip,on of ineffec,ve teaching strategies that fail to engage students or 

promote meaningful learning. As described by Garelick and Wilson (2023), 

tradi,onal math instruc,on is not about rote memoriza,on without 

understanding, nor is it about presen,ng topics in isola,on or delivering dull, 

context-free word problems. Instead, tradi,onal math instruc,on relies on explicit 

instruc,on, worked examples, and structured prac,ce to build a logical 

progression of mathema,cal skills and understanding. 

At its core, tradi,onal math instruc,on follows a structured and systema,c 

approach, with teachers providing direct instruc,on that models problem-solving 

techniques and guides students through a carefully sequenced curriculum. This 

method oIen u,lizes the "I do, we do, you do" strategy, in which the teacher first 

demonstrates a procedure, then leads guided prac,ce with the class, and finally 

allows students to prac,ce independently (Garelick and Wilson, 2023). While 

teachers do lead instruc,on, they do not simply lecture nonstop. Instead, they 

ac,vely engage students by asking probing ques,ons, such as "Why did we do this 

step?" and "What should we do next?" This ques,oning fosters reasoning and 
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comprehension, ensuring that students are not merely following procedures but 

also thinking cri,cally about mathema,cal concepts. 

A key aspect of tradi,onal instruc,on is the use of worked examples, which 

provide students with clear models for solving specific types of problems. Worked 

Examples are step-by-step demonstra,ons of how to solve a problem or complete 

a task, used as an instruc,onal tool to help students learn and apply concepts. In 

mathema,cs, worked examples break down problem-solving processes into clear, 

structured steps, allowing students to see the logic behind each step before 

aYemp,ng similar problems on their own. Research shows that worked examples 

reduce cogni,ve load, improve procedural fluency, and support deeper 

conceptual understanding by helping students recognize paYerns, generalize 

strategies, and build confidence in problem-solving (Garelick and Wilson, 2023). 

These examples are designed to help students recognize paYerns, understand 

underlying principles, and apply learned techniques to similar problems. As 

students work independently, the teacher circulates to monitor progress, provide 

feedback, and offer hints when needed. 

Contrary to the misconcep,on that tradi,onal math instruc,on presents topics in 

isola,on, this approach emphasizes the logical connec,ons between 

mathema,cal concepts. Teachers inten,onally sequence instruc,on so that prior 

knowledge builds toward new understanding, allowing students to see how 

different areas of mathema,cs relate to one another. While deep conceptual 

discussions are important, effec,ve tradi,onal math instruc,on maintains 

momentum by balancing conceptual explana,ons with procedural fluency, 

ensuring students remain engaged and do not experience cogni,ve overload 

(Garelick and Wilson, 2023). Addi,onally, tradi,onal math instruc,on does not 

rely on uninspiring word problems that lack relevance. While the focus remains on 

developing strong procedural skills, teachers integrate meaningful applica,ons 

and problem-solving ac,vi,es that reinforce understanding and make math more 
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engaging. By structuring lessons to gradually develop students' mastery, 

tradi,onal math instruc,on supports both procedural competency and conceptual 

understanding, preparing students to apply mathema,cal reasoning in a variety of 

contexts. 

There is nothing inherently wrong with tradi,onal math instruc,on when it is 

described correctly, without the misconcep,ons that oIen surround it. In fact, 

when implemented effec,vely, it provides a strong founda,on for mathema,cal 

learning. However, relying solely on tradi,onal instruc,on without incorpora,ng 

the latest research and technological advancements can hinder student 

engagement and understanding. This is why transforming - not completely 

overhauling - math instruc,on is essen,al. Modern research in math educa,on 

highlights the benefits of incorpora,ng interac,ve technologies, real-world 

applica,ons, and collabora,ve problem-solving approaches alongside tradi,onal 

instruc,on. Tools such as interac,ve simula,ons and adap,ve learning plaHorms 

can enhance conceptual understanding by allowing students to visualize 

mathema,cal rela,onships and explore problem-solving strategies in new ways. 

Addi,onally, integra,ng inquiry-based learning, project-based assessments, and 

interdisciplinary connec,ons can make math instruc,on more meaningful and 

relevant to students' lives. 

By blending the strengths of tradi,onal math instruc,on with innova,ve, 

research-backed strategies, educators can create a more comprehensive learning 

experience. This approach ensures that students not only develop procedural 

fluency but also cul,vate a deeper, more flexible understanding of mathema,cal 

concepts. Ul,mately, effec,ve math instruc,on is not about choosing between 

tradi,onal and modern methods—it is about using the best aspects of both to 

support student success in an ever-evolving educa,onal landscape. 
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1.2 Limita-ons of Math Instruc-on: Why Evolu-on and Innova-on 
Ma>ers 

As discussed in Sec,on 1.1, tradi,onal math instruc,on can be effec,ve when it 

integrates the latest research and technology. However, its limita,ons arise when 

educators overlook new research, fail to u,lize available technology, and place too 

much emphasis on rote memoriza,on and procedural learning. Rather than 

discarding tradi,onal methods en,rely, educators can build upon their founda,on 

by incorpora,ng research-based techniques, tools, and engagement strategies. 

That being said, many widely used math strategies, while common in classrooms, 

do not effec,vely promote deep, flexible mathema,cal understanding. In fact, 

these approaches can hinder students' development of cri,cal thinking and 

problem-solving skills. On the other hand, there are proven, research-based 

strategies that should be priori,zed in math instruc,on to enhance student 

learning. This sec,on will discuss both the ineffec,ve strategies commonly used, 

as well as the effec,ve strategies to be used instead. 

Ineffec&ve Strategies: Why Common Approaches Fall Short 

Many tradi,onal math teaching strategies, while widely used, can uninten,onally 

hinder students' understanding of mathema,cal concepts. Relying solely on verbal 

explana,ons, rigid problem-solving methods, or speed-focused ac,vi,es may 

create barriers to deeper learning. Strategies such as ignoring visualiza,on 

techniques, teaching math facts in numerical order, and overemphasizing 

memoriza,on oIen limit students' ability to make meaningful connec,ons. By 

recognizing these ineffec,ve prac,ces, educators can shiI toward approaches 

that promote flexible thinking, conceptual understanding, and a more posi,ve 

experience with mathema,cs (Terada, 2022): 

1. Ignoring Visualiza.on Strategies: A common assump,on is that verbal 

explana,ons alone will suffice for students to understand mathema,cal 
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concepts. However, as Kling and Bay-Williams point out, “educators cannot 

simply tell a student to understand” (as cited in Terada). Students require 

,me and opportuni,es to visualize number rela,onships and concepts. 

Ignoring visualiza,on strategies, such as using Quick Look cards or tools like 

Splat!, limits students’ ability to understand the underlying structures of 

math. Quick Look cards, for instance, involve showing students groups of 

dots or familiar items, then asking how they see the numbers, fostering a 

deeper understanding of number rela,onships. Similarly, Splat! engages 

students in a visual game where they iden,fy hidden numbers, encouraging 

them to develop their own strategies to solve problems. By incorpora,ng 

visual aids, students can beYer grasp how and why mathema,cal strategies 

work, leading to a more robust understanding. 

2. Teaching Math Facts in Numerical Order: Another widely used but 

ineffec,ve strategy is teaching math facts in a numerical order (e.g., star,ng 

with 0s, then moving to 1s, and so on). This approach can cause students to 

view math facts as isolated en,,es, preven,ng them from making 

connec,ons between different mathema,cal opera,ons. Research shows 

that star,ng with founda,onal sets, such as 2s, 5s, and 10s, allows students 

to derive other facts more easily (Terada). For example, once a student 

learns their 5s, they can break down more complex problems like 8 × 7 into 

manageable parts, such as 8 × 5 and 8 × 2. Star,ng with founda,onal facts 

not only helps students connect different concepts but also prepares them 

for algebra and geometry by providing them with a solid understanding of 

mathema,cal paYerns. 

3. S.cking with One Strategy to Solve Problems: While it's important to 

introduce students to effec,ve problem-solving strategies, focusing on just 

one approach can limit their ability to think fluidly about math. For 

example, students may first learn subtrac,on by conver,ng it into an 
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addi,on problem (e.g., 15 - 9 becomes 9 + ? = 15). While this is a useful 

strategy, relying solely on it can inhibit students from developing a deeper, 

more flexible understanding of subtrac,on. Encouraging students to use 

mul,ple strategies, such as compensa,on or breaking apart numbers, helps 

them make sense of math in a more comprehensive way (Terada). For 

instance, students can use compensa,on (15 - 9 becomes 15 - 10, then 

adding 1 to the answer) or break numbers apart (15 - 9 becomes 10 - 9, 

then adding the remainder of 5) to solve problems more efficiently and 

flexibly. 

4. Focusing Too Much on Fact Mastery and Recall: Overemphasizing 

memoriza,on and fact recall, especially through repe,,ve worksheets, can 

lead students to associate math with speed and mechanical mastery rather 

than with reasoning and understanding (Terada). For example, assigning 

students 30+ problems to complete in a short period can create a nega,ve 

aotude toward math and can hinder deeper learning. Instead, it is more 

produc,ve to focus on helping students develop reasoning strategies, such 

as "making tens" in addi,on or subtrac,on. By transforming problems into 

simpler ones (e.g., 69 + 58 becomes 70 + 57), students build fluency while 

also developing their number sense. Engaging, interac,ve math games can 

also provide students with opportuni,es to apply different strategies and 

deepen their mathema,cal understanding. 

5. Placing Too Much Emphasis on Speed: Speed-based ac,vi,es, such as 

,med contests or board races, can be fun but should be used sparingly. 

Focusing too much on speed encourages students to rely on quick, less 

flexible strategies, such as coun,ng on their fingers, rather than developing 

more sophis,cated mathema,cal reasoning (Terada). Speed compe,,ons 

can also create anxiety, leading students to rush through problems without 

fully understanding them. It is essen,al to balance speed with reflec,ve 
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ac,vi,es that encourage students to think cri,cally and use a variety of 

strategies to solve problems. Using ,med ac,vi,es has its place, as we will 

discuss in sec,on 2, but these should be well thought out and used 

appropriately. 

While these strategies may seem effec,ve on the surface, they can limit students' 

growth in mathema,cal understanding. By embracing more dynamic and flexible 

approaches—such as incorpora,ng visual aids, diversifying problem-solving 

strategies, focusing on reasoning over speed, and crea,ng a less pressurized 

learning environment—educators can foster a deeper, more meaningful 

understanding of mathema,cs. 

1.3 Challenges and Inequi-es in Math Educa-on 

A recent study at Penn State University found that racial and ethnic dispari,es in 

advanced math achievement appear as early as kindergarten, highligh,ng the 

urgency of addressing these dispari,es in early educa,on (Koons, 2023). The 

study followed over 11,000 students from kindergarten through fiIh grade and 

discovered that significant gaps in math achievement already exist by elementary 

school. For instance, while approximately 13% to 16% of white students displayed 

advanced math skills in kindergarten, only 3% to 4% of Black or Hispanic students 

did the same. By the end of fiIh grade, the gap remained, with 13% of white 

students and 22% of Asian students showing advanced math skills, compared to 

only 2% to 3% of Black and Hispanic students (Koons).  

This study challenges the no,on that dispari,es in math achievement are 

primarily a result of later educa,onal experiences, poin,ng instead to the 

importance of early interven,on. The study suggests that students who do not 

demonstrate high levels of math achievement early on are less likely to pursue 

advanced math and science courses in middle and high school, ul,mately 
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reducing their opportuni,es for success in STEM fields. The research also 

examines the role of factors such as socioeconomic status, family background, and 

school context in influencing these dispari,es. While these factors can explain 

part of the gap, they do not account for all of it, par,cularly in the case of Black 

students. This data underscores the importance of addressing inequi,es in math 

instruc,on from the very beginning of a child’s educa,on. The findings not only 

reflect the long-standing underrepresenta,on of certain demographic groups in 

STEM fields but also highlight the need for systemic changes in how we approach 

math educa,on, especially in communi,es with historically underrepresented 

groups. 

Inequi&es in Math Educa&on 

Mathema,cs educa,on has long been fraught with dispari,es, par,cularly for 

Black and La,no students from underserved communi,es experiencing poverty 

(Cordero, 2023). These students consistently underperform in mathema,cs based 

on various academic indicators, a trend that has persisted due to systemic 

inequi,es. The emergence of the coronavirus pandemic exacerbated this issue, 

significantly disrup,ng teaching and learning across all student popula,ons but 

dispropor,onately affec,ng those in historically marginalized communi,es. The 

abrupt shiI to remote learning presented substan,al challenges, as these 

students oIen lacked access to reliable technology, stable internet connec,ons, 

and structured learning environments. The consequences of nearly two years of 

interrupted schooling led to substan,al learning loss, with mathema,cs being one 

of the most severely impacted disciplines (Cordero, 2023). 

The Role of Socioeconomic Factors 

The dispari,es in math educa,on are deeply rooted in socioeconomic differences 

that extend beyond the classroom. Students from affluent families typically have 
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greater access to educa,onal resources such as tutoring, advanced coursework, 

and extracurricular enrichment programs. These advantages allow for 

individualized learning experiences and academic support, helping students stay 

on track or even surpass grade-level expecta,ons. In contrast, Black and La,no 

students living in poverty oIen aYend underfunded schools with limited 

resources, affec,ng their ability to engage in high-quality math instruc,on 

(Cordero, 2023). These systemic challenges are not a reflec,on of students' 

abili,es or family support but rather of broader structural inequi,es. 

The Impact of Low Expecta&ons and Tracking 

One of the most pervasive barriers to math achievement among underserved 

students is the culture of low expecta,ons held by educators and school systems. 

Tracking, or grouping students based on perceived ability, is a common prac,ce 

that can inadvertently reinforce these low expecta,ons. While intended to tailor 

instruc,on to students’ needs, tracking oIen limits exposure to rigorous 

mathema,cal concepts, depriving students of opportuni,es to engage in 

produc,ve struggle—a key component of mathema,cal learning. Effec,ve math 

instruc,on should challenge students with cogni,vely demanding tasks while 

providing the necessary support to foster resilience and problem-solving skills 

(Cordero, 2023). Many educators fail to understand the Zone of Proximal 

Development, and, in an effort to assist struggling students, intervene too quickly, 

preven,ng them from fully engaging in problem-solving that they can untangle 

independently. 

The Impact of Biases in Math Educa&on 

Biases—both implicit and explicit—significantly impact how students experience 

mathema,cs educa,on and contribute to dispari,es in achievement. Research 

indicates that teachers’ percep,ons of students’ mathema,cal abili,es oIen align 
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with racial, gender, and socioeconomic stereotypes, influencing how they interact 

with students and the opportuni,es they provide (Cordero, 2023). For example, 

studies have found that Black and La,no students are less likely to be 

recommended for advanced math courses, even when they demonstrate the 

same proficiency as their white peers. Addi,onally, girls—par,cularly girls of color

—are oIen discouraged from pursuing higher-level math, reinforcing gendered 

stereotypes about mathema,cal ability. 

Implicit biases can also shape classroom dynamics and instruc,onal prac,ces. 

Teachers may unconsciously offer more encouragement, detailed feedback, or 

rigorous problem-solving opportuni,es to students they perceive as "naturally 

good at math," while providing overly simplified explana,ons or fewer challenges 

to students they assume will struggle. Over ,me, these subtle yet impacHul 

differences in teacher expecta,ons contribute to students’ self-percep,ons and 

confidence in their mathema,cal abili,es. Students who receive more 

encouragement and rigorous instruc,on are more likely to persist in math, while 

those who experience repeated microaggressions or discouragement may 

disengage from the subject en,rely. 

Teacher Content Knowledge and Instruc&onal Quality 

The quality of math instruc,on also plays a cri,cal role in student outcomes. Black 

and La,no students experiencing poverty are more likely to have teachers with 

weaker mathema,cal backgrounds, leading to less effec,ve instruc,on (Cordero, 

2023). Teachers with a shallow understanding of math concepts may struggle to 

design lessons that emphasize connec,ons between ideas, select high-quality 

curriculum materials, or effec,vely guide students through mathema,cal 

reasoning. Instead, these teachers may rely on rote memoriza,on and procedural 

teaching methods that fail to promote deep conceptual understanding. Students 

need learning experiences that encourage explora,on, inquiry, and connec,ons 
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across mathema,cal domains, rather than an overemphasis on isolated 

procedures. 

Procedural vs. Conceptual Understanding 

A par,cularly concerning trend in math educa,on for underserved students is the 

heavy reliance on procedural instruc,on at the expense of conceptual 

understanding. Procedural knowledge—learning how to perform calcula,ons 

without understanding why they work—results in fragile learning that is easily 

forgoYen. While procedural fluency is important, it must be built through 

explora,on and inquiry, allowing students to develop a conceptual framework 

that supports long-term reten,on and problem-solving abili,es (Cordero, 2023). 

Leveraging Technology for Equitable Math Learning 

Technology offers promising solu,ons to address some of these inequi,es. Digital 

tools can provide personalized learning experiences that allow students to 

progress at their own pace while receiving targeted support. Programs like 

CollegeReadyMath and Khan Academy offer video lessons and interac,ve study 

guides that support metacogni,ve learning, helping students develop 

mathema,cal reasoning and problem-solving skills (Cordero, 2023). These 

resources can free up classroom instruc,onal ,me, enabling teachers to focus on 

higher-order thinking tasks and individualized student support. 

Sec-on 1 Conclusion 

Tradi,onal math instruc,on, when correctly understood and applied, offers a 

valuable structure for building mathema,cal proficiency. It provides students with 

the founda,onal skills necessary for problem-solving while ensuring they develop 

a clear and logical understanding of mathema,cal concepts. However, relying 
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solely on tradi,onal methods without incorpora,ng modern, research-backed 

strategies can limit student engagement and deeper comprehension. By 

thoughHully integra,ng new approaches—such as technology-enhanced learning, 

real-world applica,ons, and collabora,ve problem-solving—educators can 

strengthen the effec,veness of math instruc,on. In the next sec,on, we will 

examine research-based instruc,onal strategies that address the limita,ons of 

tradi,onal methods and explore how they can be used to enhance student 

learning and mathema,cal understanding. 

Sec-on 1 Key Terms 

Cogni,ve Overload - A condi,on in which the complexity of informa,on exceeds a 

student’s cogni,ve capacity, hindering their ability to process and retain 

mathema,cal concepts. 

Explicit Instruc,on - A teaching approach in which the teacher provides direct, 

structured guidance to help students understand mathema,cal concepts through 

clear explana,ons and modeling. 

Fact Mastery - The process of memorizing basic mathema,cal facts (e.g., 

mul,plica,on tables) to build a founda,on for more complex problem-solving. 

Flexible Thinking - The ability to approach problems using various strategies and 

adapt to different mathema,cal contexts. 

Guided Prac,ce - A teaching strategy in which the teacher leads students through 

prac,ce problems to reinforce concepts, providing support and feedback along 

the way. 

I Do, We Do, You Do - A teaching sequence in which the teacher first demonstrates 

a procedure ("I do"), then guides students through it with assistance ("we do"), 

and finally allows students to prac,ce independently ("you do"). 
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Implicit Biases - Unconscious prejudices or stereotypes that influence teachers' 

percep,ons and interac,ons with students, affec,ng their expecta,ons and 

opportuni,es. 

Procedural Fluency - The ability to perform mathema,cal opera,ons correctly and 

efficiently. 

Rote Memoriza,on - The memoriza,on of informa,on through repe,,on, oIen 

without understanding its meaning or context. 

Socioeconomic Factors - The social and economic condi,ons that influence 

students' access to educa,onal resources and opportuni,es, affec,ng their math 

achievement. 

Structured Prac,ce - A systema,c approach to prac,cing math skills through a 

sequence of increasingly difficult tasks that help build competency. 

Tracking - The prac,ce of grouping students based on perceived ability levels, 

which can limit access to challenging mathema,cal concepts and opportuni,es for 

growth. 

Worked Examples - Step-by-step demonstra,ons of how to solve a problem or 

complete a task, used as an instruc,onal tool to help students learn and apply 

concepts. In mathema,cs, worked examples break down problem-solving 

processes into clear, structured steps, allowing students to see the logic behind 

each step before aYemp,ng similar problems on their own. 

Zone of Proximal Development - The range of tasks that a student can perform 

with the help of a teacher or peer, but cannot yet do independently. 
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Sec-on 1 Reflec-on Ques-ons 

1. How does your current understanding of tradi,onal math instruc,on 

compare to the misconcep,ons oIen associated with it? 

2. Reflect on your own experience as a student—were you taught math using 

tradi,onal methods? How did it impact your understanding and 

engagement with the subject? 

3. Which ineffec,ve strategies discussed in the sec,on have you observed or 

used in your own teaching? What challenges have you encountered with 

them? 

4. What strategies do you use to help students develop flexible thinking in 

problem-solving, rather than relying on a single approach? 

5. How do you differen,ate math instruc,on to support students with 

different learning needs while maintaining high expecta,ons for all? 

6. Think about a recent math lesson you taught. How could you revise it to 

incorporate a more research-backed approach? 

7. How does your school’s math curriculum reflect a balance between 

tradi,onal instruc,on and modern strategies? What changes would you 

recommend? 

8. What is one immediate step you can take to refine your approach to math 

instruc,on based on what you've learned from this sec,on? 
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Sec-on 1 Ac-vi-es 

1. Lesson Audit: Review your past three math lessons. Iden,fy instances 

where you used tradi,onal math instruc,on effec,vely and areas where 

you could incorporate more explicit instruc,on or ques,oning. 

2. Worked Examples Review: Analyze a set of worked examples from your 

textbook. Are they structured to build understanding progressively? Modify 

one to improve clarity and conceptual connec,on. 

3. Strategy Comparison: Iden,fy a math topic you teach and compare two 

different strategies for solving related problems. Create a short guide for 

students explaining both. 

4. Math Word Problem Analysis: Review word problems in your curriculum. 

Are they context-rich and meaningful? Rewrite two problems to be more 

engaging and connected to real life. 

5. Teacher Observa.on: Observe a colleague’s math lesson and note the use 

of explicit instruc,on, ques,oning, and scaffolding. Reflect on takeaways for 

your own prac,ce. 

6. Assessment Review: Examine one of your recent assessments. Are the 

ques,ons balanced between procedural and conceptual understanding? 

Revise one sec,on to improve alignment. 

7. Student-Led Teaching: Assign students to teach a small math concept using 

worked examples. Observe their explana,ons and note common gaps in 

understanding. 

8. Math Discourse Prac.ce: Introduce a rou,ne where students explain their 

thought processes aloud while solving problems. Reflect on changes in their 

understanding. 
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Sec)on 2: Research-Based Strategies for Effec)ve 
Math Instruc)on  
Effec,ve math instruc,on is founda,onal to student success, and research has 

demonstrated that student engagement and conceptual understanding thrive 

when teachers implement evidence-based strategies. Sec,on 2 explores two 

prominent approaches that have transformed math classrooms: Student-Centered 

Math Instruc,on and Project-Based Math Learning. These strategies priori,ze 

ac,ve student engagement, real-world applica,ons, and collabora,ve problem-

solving, ensuring that math becomes a meaningful and dynamic subject for all 

learners. By grounding math lessons in students' exis,ng knowledge and 

experiences, teachers can foster an environment that encourages cri,cal thinking, 

resilience in problem-solving, and a deeper understanding of mathema,cal 

concepts. 

2.1 Student-Centered Math Instruc-on 

Student-centered approaches in math instruc,on represent a transforma,ve shiI 

that fosters deeper student engagement and understanding. Homrich-Knieling 

(2024) highlights how Student-Centered Math moves beyond tradi,onal, isolated 

mathema,cal tasks to help students connect math to real-world situa,ons, 

communicate their mathema,cal thinking, and persevere through problem-

solving. Rather than being a solitary ac,vity, mathema,cs becomes an interac,ve 

and collabora,ve process that encourages students to ac,vely engage with the 

subject maYer. While there is no single method for implemen,ng Student-

Centered Math, certain key prac,ces are commonly observed among educators 

who use this approach. As outlined by the Nellie Mae Educa,on Founda,on, 

teachers who adopt student-centered math focus on helping students understand 

the why behind mathema,cal concepts, in addi,on to the how.  
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These approaches also foster an environment where students communicate their 

reasoning and cri,que each other's ideas. Addi,onally, students are encouraged 

to draw connec,ons between mathema,cal concepts and real-world applica,ons, 

as well as engage in problem-solving ac,vi,es that go beyond the rote 

memoriza,on of procedures. A standout feature of Student-Centered Math is the 

emphasis on student discourse. Unlike tradi,onal math instruc,on, which oIen 

focuses on individual prac,ce, this approach priori,zes collabora,ve discussions 

where students share their thinking and explore different problem-solving 

strategies together (Homrich-Knieling, 2024). By providing structured 

opportuni,es for students to talk through their reasoning, teachers create a 

classroom environment where mathema,cal understanding is deepened. 

Research consistently shows that such discourse leads to stronger conceptual 

understanding, as students are able to ar,culate their thoughts, ques,on 

assump,ons, and learn from their peers. 

Mee&ng Students Where They Are 

Student-centered learning is a powerful strategy for transforming math 

instruc,on, as it emphasizes the importance of recognizing and building on what 

students already know in order to advance their mathema,cal understanding. 

Hodkowski and Brizard (2023) highlight that learning mathema,cs is a cogni,ve 

process rooted in a learner's prior experiences. The shiI from not knowing to 

understanding a mathema,cal concept—referred to as reorganiza2on—happens 

when students use their exis,ng ideas to develop more advanced ones. This 

process, as described by Piaget, involves two key mental processes: assimila,on 

and accommoda,on. Assimila,on occurs when students apply their current 

knowledge to new situa,ons, while accommoda,on happens when they adjust 

their thinking to incorporate new ideas (Howkowski and Brizard). 
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To foster reorganiza,on and advance mathema,cal thinking, instruc,on must shiI 

toward a more learner-centered approach. One way to do this is by implemen,ng 

a Second Order Model (SOM). This model encourages teachers to recognize the 

differences between their own mathema,cal understanding and that of their 

students. By understanding these varying concep,ons, teachers can adjust their 

instruc,on to beYer support individual students' learning needs. Rather than 

assuming all students think the way the teacher does, a teacher opera,ng within 

the SOM framework recognizes that each student brings a unique perspec,ve to 

the classroom (Howkowski and Brizard, 2023). This approach allows educators to 

cater instruc,on to students' exis,ng knowledge and guide them toward more 

advanced concepts in a way that is grounded in their prior understanding. 

Moreover, social and cultural contexts play a crucial role in the learning process. 

As Vygotsky emphasized, learning mathema,cs is not only an individual cogni,ve 

ac,vity but also a social one. Social interac,on within the classroom provides 

opportuni,es for students to engage with mul,ple perspec,ves, ask ques,ons, 

and reflect on their thinking (Howkowski and Brizard, 2023). These interac,ons—

facilitated by the teacher—serve to challenge students' exis,ng understandings 

and promote deeper reasoning and problem-solving. By embedding these social 

dynamics into the classroom, teachers can help students reorganize their thinking 

and move toward higher levels of mathema,cal understanding. 

Incorpora,ng these strategies into math instruc,on requires an asset-based 

perspec,ve, where teachers see students' current knowledge as a valuable 

founda,on for further learning. By recognizing and building upon students’ 

exis,ng strengths, educators create classrooms that are not only more responsive 

to students’ individual needs but also more inclusive of diverse perspec,ves. This 

learner-centered approach is key to fostering a classroom environment where all 

students can develop the skills and knowledge necessary to succeed in 

mathema,cs. 
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Ground New Concepts in Real-World Contexts 

A fundamental aspect of student-centered math instruc,on is emphasizing the 

real-world applica,ons of math concepts. To begin each new topic, teachers 

should present the math concept through prac,cal problems or real-world 

situa,ons. This provides students with a clear context for understanding the 

relevance of the mathema,cal idea (Homrich-Knieling, 2024). As students 

progress in their learning, they may come up with their own interpreta,ons of 

how these concepts connect to real-world scenarios. Teachers should create 

opportuni,es for students to share these insights through ac,vi,es like class 

discussions, debriefs, or exit ,ckets. This allows students to develop a deeper 

understanding of the material and creates space for lessons that are more closely 

aligned with students' personal interests and real-life experiences.  

Normalizing Struggle 

In math instruc,on, students are bound to experience moments of struggle, 

regardless of the support or differen,a,on strategies used. Given that math oIen 

induces anxiety, teachers can address this proac,vely by normalizing struggle. By 

removing labels like "good at math" or "bad at math," and instead modeling 

struggle as a natural part of learning, teachers can help students develop 

resilience as they tackle more complex mathema,cal concepts (Homrich-Knieling, 

2024). 

Encouraging a growth mindset—the belief that intelligence and abili,es can be 

developed through effort and persistence—can further reduce math anxiety and 

foster confidence. When students see struggle as an opportunity to grow rather 

than a sign of failure, they become more willing to take risks and engage deeply 

with problem-solving. Teachers can reinforce this mindset by praising effort, 

persistence, and strategies rather than just correct answers. Addi,onally, crea,ng 

a suppor,ve classroom culture where mistakes are seen as valuable learning 
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experiences can help minimize the fear of failure and, in turn, reduce math 

anxiety. 

Use Errors and Mistakes to Enhance Learning 

It is essen,al to embrace mistakes as teaching moments in the math classroom. 

Not only do mistakes provide opportuni,es for learning, but they can also be used 

to deepen students' understanding of mathema,cal concepts. Acknowledging and 

reflec,ng on errors is a powerful way to engage students in cri,cal thinking and 

problem-solving. One effec,ve strategy for using mistakes as learning tools 

involves a small-group ac,vity that encourages students to analyze common 

mistakes and discuss them with their peers (Boryga, 2023). For example, math 

teacher Emma ChiapeYa employs a strategy where students are randomly placed 

in groups and assigned a task to generate a math problem and solve it incorrectly. 

As groups rotate to examine different problems and solu,ons, they iden,fy errors, 

solve the problems correctly, and then explain the mistake to the class. This 

method allows students to approach the same content from mul,ple 

perspec,ves, helping them to internalize the correct approach and develop a 

deeper understanding of the concepts (Boryga). 

Addi,onally, Colin Seale, a former math teacher, suggests an exercise where 

students are presented with two incorrect solu,ons and asked to reflect on which 

one is "more right" (Boryga, 2023). By analyzing the conceptual and 

computa,onal errors, students gain insight into the nuances of mathema,cal 

reasoning and learn how to adjust their approach to similar problems in the 

future. This approach underscores the value of mistakes as part of the learning 

process, helping students refine their mathema,cal thinking. 
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2.2 Project-Based Math Learning 

Project-based learning (PBL) in the math classroom provides students with an 

opportunity to engage in real-world, meaningful problems that require cri,cal 

thinking, problem-solving, and applica,on of math concepts. This approach is 

student-centered, where learners take ownership of the process by exploring 

open-ended ques,ons or challenges that encourage them to apply the skills 

they've developed in class to create a final product. Instead of following rote 

procedures, PBL requires students to engage deeply with the content, work 

collabora,vely, and u,lize independent learning and ,me management skills 

(Guido, 2023). 

In PBL, students are encouraged to find their own solu,ons to problems, fostering 

crea,vity and cri,cal thinking. The process is interdisciplinary and allows students 

to use knowledge from various subjects, helping them see the prac,cal 

applica,on of what they learn. For example, in a math classroom, students might 

work on a project that involves real-world data analysis or problem-solving related 

to community issues, such as analyzing the impact of digital accessibility or 

modeling the spread of disease using func,ons (Guido, 2023). This approach not 

only connects math concepts to real-world scenarios but also supports the 

development of 21st-century skills like collabora,on, communica,on, and the 

effec,ve use of technology. 

One of the key elements of PBL is that it involves ongoing assessment throughout 

the project. Teachers can assess students' progress at different stages, using tools 

like porHolios, outlines, draIs, and the final product. A rubric and clear 

assessment criteria are vital to ensuring that students understand what is 

expected of them, which increases their chances of success. By providing students 

with autonomy in how they learn and what they create, PBL makes learning more 

engaging and relevant, equipping students with both the mathema,cal skills and 
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real-world problem-solving abili,es they will need in their future careers (Guido, 

2023). 

Sec-on 2 Conclusion 

In this sec,on, we explored the importance of student-centered approaches and 

project-based learning as essen,al strategies for promo,ng effec,ve math 

instruc,on. By focusing on ac,ve student engagement, the integra,on of real-

world contexts, and fostering student discourse, these strategies help create a 

math classroom that is not only more inclusive but also more meaningful. The 

next sec,on will examine the role of technology in transforming the math 

classroom, par,cularly how digital tools and blended learning approaches can 

further enhance student learning and empower educators to meet the diverse 

needs of their students. 

Sec-on 2 Key Terms 

Accommoda,on - The process of adjus,ng one’s thinking to incorporate new 

mathema,cal concepts and ideas. 

Asset-Based Perspec,ve - An approach to teaching that values students’ exis,ng 

knowledge and experiences as a founda,on for further learning. 

Collabora,on - Working together to solve mathema,cal problems, share ideas, 

and engage in discussions to deepen understanding. 

Conceptual Understanding - A deep comprehension of mathema,cal concepts, 

including the rela,onships between different ideas and their real-world 

applica,ons. 
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Cri,cal Thinking - The ability to analyze, evaluate, and synthesize informa,on to 

solve complex mathema,cal problems. 

Discourse - Structured discussions in which students communicate their 

mathema,cal reasoning and cri,que each other’s ideas. 

Engagement - Ac,ve par,cipa,on in the learning process through problem-

solving, discussion, and hands-on ac,vi,es. 

Growth Mindset - The belief that intelligence and abili,es can be developed 

through effort and persistence. 

Inquiry-Based Learning - A student-centered approach that encourages curiosity, 

ques,oning, and explora,on in mathema,cs. 

Mathema,cal Reasoning - The ability to analyze mathema,cal concepts, make 

connec,ons, and jus,fy solu,ons. 

Mistake Analysis - A teaching strategy where students reflect on errors to develop 

a deeper understanding of mathema,cal concepts. 

Perseverance in Problem-Solving - The ability to persist through mathema,cal 

challenges and refine strategies to find solu,ons. 

Prior Knowledge - The mathema,cal concepts and experiences students bring to 

new learning situa,ons. 

Project-Based Learning (PBL) - An instruc,onal approach where students solve 

real-world problems through inquiry, collabora,on, and cri,cal thinking. 

Reorganiza,on - The cogni,ve process where students use prior knowledge to 

develop more advanced mathema,cal understanding. 

Resilience in Learning - The ability to persist in learning despite challenges or 

setbacks. 
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Second Order Model (SOM) - A teaching framework that acknowledges the 

differences between a teacher’s mathema,cal understanding and a student’s 

perspec,ve. 

Social Interac,on in Learning - Engaging with peers to develop mathema,cal 

thinking through discussions and collabora,ve ac,vi,es. 

Student-Centered Math Instruc,on - An instruc,onal approach that priori,zes 

ac,ve learning, collabora,on, and real-world applica,ons of mathema,cs. 

Transferable Skills - Abili,es developed in math educa,on, such as problem-

solving and cri,cal thinking, that apply to other disciplines and real-world 

contexts. 

Sec-on 2 Reflec-on Ques-ons 

1. How do you currently encourage mathema,cal discussions in your 

classroom? How might incorpora,ng more student discourse enhance 

students’ understanding of math concepts? 

2. The sec,on highlights that mistakes should be embraced as learning 

opportuni,es in math instruc,on. How can educators foster a classroom 

culture that encourages students to view mistakes as a natural part of 

learning? 

3. How does the concept of reorganiza,on (shiIing from not knowing to 

understanding) resonate with your experiences as a learner and as a 

teacher? 

4. Think of a recent math lesson you taught. How could you have presented 

the concept in a way that connects more deeply to students' lives or real-

world applica,ons? 
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5. What role do you believe student curiosity should play in math instruc,on? 

How can you create opportuni,es for inquiry-based learning in your 

classroom? 

6. Think about a math topic you teach. How could you design a project-based 

learning experience around it? 

Sec-on 2 Ac-vi-es 

1. Lesson Reflec.on Audit: Review a recent math lesson you taught and 

evaluate how well it incorporated student-centered strategies, real-world 

connec,ons, and opportuni,es for mathema,cal discourse. 

2. Student Work Analysis: Collect and analyze student work from a recent 

math assignment to assess whether students demonstrated conceptual 

understanding or relied on memoriza,on. 

3. Mathema.cal Discourse Observa.on: Observe a colleague’s math lesson or 

record your own, focusing on student discussions. Take notes on how 

students explain their reasoning and where improvements could be made. 

4. Math Anxiety Survey: Create and administer a short anonymous survey to 

assess students’ aotudes toward math and analyze the results to iden,fy 

trends and areas for support. 

5. Strategy Implementa.on Plan: Choose one strategy from the reading (e.g., 

problem-based learning, student discourse, or scaffolding) and outline a 

plan for implemen,ng it in your next lesson. 

6. Curriculum Audit for Real-World Connec.ons: Review your current math 

curriculum and iden,fy lessons that could be enhanced with real-world 

applica,ons. Brainstorm ways to make those connec,ons more explicit. 
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7. Analyze a Successful Math Classroom: Watch a video of an effec,ve math 

lesson (or observe a colleague) and take notes on student engagement, 

discussion quality, and the teacher’s instruc,onal techniques. 

Sec)on 3: The Role of Technology in Math Instruc)on  
In recent years, the integra,on of technology in the math classroom has 

transformed how students learn, engage with concepts, and develop cri,cal 

problem-solving skills. Technology has the poten,al to make math instruc,on 

more dynamic, interac,ve, and tailored to individual needs, enabling deeper 

understanding and more meaningful engagement with mathema,cal content. This 

sec,on explores the various ways technology can be leveraged to enhance math 

instruc,on, including the use of digital tools, blended learning models, 

personalized learning strategies, and approaches for evalua,ng the effec,veness 

of technology integra,on. 

3.1 Leveraging Digital Tools to Enhance Learning 

The digital age has introduced a wide variety of tools and plaHorms that 

significantly enhance math instruc,on. Adap,ve learning plaHorms, virtual 

manipula,ves, and simula,ons are just a few of the technologies that have the 

poten,al to revolu,onize how math is taught and learned. 

The Benefits of Adap&ve Learning PlaSorms and Online Resources 

Adap,ve learning plaHorms, such as Khan Academy, DreamBox, and IXL, provide a 

personalized learning experience for students. These plaHorms use algorithms to 

assess students' strengths and weaknesses in real-,me, automa,cally adjus,ng 

the difficulty of problems based on performance (S3 Technologies, 2023). This 

ensures that students are always working within their zone of proximal 
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development—challenged but not overwhelmed. Moreover, these plaHorms oIen 

provide instant feedback, which helps students understand their mistakes and 

learn from them. As a result, adap,ve learning tools can cater to diverse learning 

needs, offering targeted prac,ce and support. Online resources such as interac,ve 

tutorials, math games, and instruc,onal videos further enrich the learning 

experience. They give students access to a wealth of content, making learning 

more flexible and accessible outside of tradi,onal classroom hours. For example, a 

student struggling with frac,ons at school can use an online resource to revisit the 

concept at their own pace at home, enhancing their comprehension before 

returning to class for more advanced material. 

Using Virtual Manipula&ves and Simula&ons to Deepen Understanding 

Virtual manipula,ves are interac,ve, digital versions of physical objects, such as 

blocks, ,les, and geometric shapes, that students can use to explore mathema,cal 

concepts. These manipula,ves allow students to visualize abstract ideas, making 

them especially useful in areas like geometry, algebra, and arithme,c (Rich, 2023). 

Virtual manipula,ves, such as those provided by the Na,onal Library of Virtual 

Manipula,ves (NLVM) or apps like GeoGebra, offer a hands-on, exploratory 

learning experience without the limita,ons of physical classroom materials. For 

instance, virtual frac,on bars allow students to experiment with different frac,on 

combina,ons and visually see how frac,ons can be added, subtracted, or 

simplified. These tools foster conceptual understanding by enabling students to 

manipulate numbers and shapes in ways that tradi,onal pen-and-paper methods 

cannot achieve. 

Incorpora&ng Technology to Support Differen&ated Instruc&on 

Differen,ated instruc,on is a teaching philosophy that emphasizes tailoring 

instruc,on to meet the diverse needs of students. Technology plays a crucial role 
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in facilita,ng this approach by providing mul,ple pathways for students to engage 

with the same content. Digital tools allow educators to provide a range of learning 

materials and ac,vi,es that cater to various learning styles and abili,es. For 

example, some students may benefit from visual aids, while others may thrive 

through interac,ve or auditory experiences. With technology, teachers can 

customize their approach by offering videos, interac,ve exercises, or text-based 

explana,ons, ensuring that each student can access learning in a way that aligns 

with their strengths. Furthermore, the use of online assessment tools can help 

teachers gather data on student progress, allowing them to adjust their 

instruc,on as needed to meet individual learning goals. 

3.2 Blended and Personalized Learning Approaches 

Blended learning and personalized learning approaches offer innova,ve ways to 

integrate technology in the math classroom. These models provide a balanced mix 

of face-to-face instruc,on and digital tools, allowing for more flexible, customized 

learning experiences. 

Strategies for Integra&ng Flipped Classrooms in Math Instruc&on 

The flipped classroom model, where students are introduced to content at home 

through videos or online lessons and then apply their knowledge in class through 

problem-solving ac,vi,es, is an effec,ve way to incorporate technology into math 

instruc,on (Templin and Templin, 2021). In a flipped math classroom, students 

might watch a video lesson on solving quadra,c equa,ons before coming to class, 

where they can engage in hands-on ac,vi,es or collabora,ve problem-solving 

tasks. This approach maximizes classroom ,me for ac,ve learning, discussion, and 

personalized support, while freeing up ,me at home for students to learn at their 

own pace.  
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The Role of Forma&ve Assessment in Guiding Personalized Learning 

Forma,ve assessment is a cri,cal component of personalized learning. It involves 

gathering feedback on student progress throughout the learning process, rather 

than relying solely on summa,ve assessments (e.g., final exams) to evaluate 

student understanding. Technology facilitates forma,ve assessment by providing 

immediate, ac,onable feedback to students and teachers. For example, online 

quizzes and interac,ve tools can provide instant results, helping students iden,fy 

areas of weakness and reinforcing concepts that need more aYen,on. Digital 

plaHorms also allow for easy tracking of student progress over ,me.  

Sec-on 3 Conclusion 

Technology has the poten,al to enhance math instruc,on by offering personalized 

learning experiences, increasing student engagement, and fostering deeper 

conceptual understanding. By leveraging digital tools, adop,ng blended and 

personalized learning approaches, and carefully evalua,ng the impact of 

technology on learning outcomes, educators can create a dynamic and inclusive 

math classroom that prepares students for the challenges of the future.  

Sec-on 3 Key Terms 

Adap,ve Learning Pla^orms - Digital plaHorms that use algorithms to assess 

student performance and adjust the difficulty of content in real-,me to support 

personalized learning. 

Blended Learning - An instruc,onal approach that combines face-to-face teaching 

with digital tools to create a more flexible and customized learning experience. 
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Differen,ated Instruc,on - A teaching approach that tailors instruc,on to meet 

the diverse needs, learning styles, and abili,es of students. 

Flipped Classroom - A teaching model in which students learn new concepts at 

home through videos or online lessons and apply their knowledge in the 

classroom through hands-on ac,vi,es. 

Forma,ve Assessment - Ongoing assessments that provide immediate feedback to 

students and teachers to guide instruc,on and improve learning outcomes. 

Online Assessment Tools - Digital plaHorms that allow teachers to track student 

progress, administer quizzes, and gather real-,me data on student performance. 

Simula,ons - Digital models that allow students to explore and manipulate 

mathema,cal concepts in real-world or hypothe,cal scenarios. 

Student Engagement - The level of interest, par,cipa,on, and mo,va,on that 

students exhibit in the learning process. 

Summa,ve Assessment - A form of evalua,on that measures student learning at 

the end of a unit or course, typically through standardized tests or final projects. 

Technology Integra,on - The effec,ve use of digital tools and resources to 

enhance teaching and learning in the classroom. 

Virtual Manipula,ves - Interac,ve, digital versions of physical math tools that 

allow students to explore mathema,cal concepts visually and interac,vely. 

Sec-on 3 Reflec-on Ques-ons 

1. How has your use of technology in math instruc,on evolved over ,me? 

What factors have influenced your decisions about integra,ng digital tools? 
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2. Reflect on a ,me when a student struggled with a math concept. Could a 

digital tool, such as virtual manipula,ves or an adap,ve learning plaHorm, 

have changed their learning experience? Why or why not? 

3. How do you currently assess the effec,veness of technology in your 

classroom? What data or observa,ons guide your decisions on which tools 

to con,nue using? 

4. Flipped classrooms shiI direct instruc,on outside of class ,me. How do you 

feel about this approach for math instruc,on? Have you tried it, or would 

you consider experimen,ng with it? Why or why not? 

5. Some students have limited access to technology at home. How can 

educators ensure equitable access to digital learning tools while avoiding 

widening the opportunity gap? 

6. Collabora,on is essen,al in math learning. How can technology be used to 

enhance peer-to-peer collabora,on in solving math problems? 

7. Imagine your ideal technology-infused math classroom. What tools and 

strategies would you incorporate? What barriers might prevent this vision 

from becoming a reality? 

8. Looking ahead, what is one change you could make in your use of 

technology to beYer support student learning in math? What steps would 

you need to take to implement this change? 

Sec-on 3 Ac-vi-es 

1. Technology Audit: Review and document all the digital tools you currently 

use for math instruc,on. Iden,fy gaps or areas for improvement. 
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2. Lesson Plan Revision: Choose an exis,ng math lesson and modify it to 

incorporate a digital tool or strategy discussed in the reading. 

3. Student Engagement Survey: Develop and distribute a short survey to 

students about their experiences with technology in math learning. Analyze 

responses for insights. 

4. Virtual Manipula.ve Explora.on: Experiment with an online manipula,ve 

tool (e.g., Desmos, Geogebra) and reflect on how it could enhance 

conceptual understanding in your class. 

5. Blended Learning Implementa.on: Design a small-scale blended learning 

ac,vity using a mix of face-to-face instruc,on and digital resources. 

6. Classroom Observa.on: Observe another teacher’s math lesson (or a 

recorded lesson) that effec,vely integrates technology and take notes on 

best prac,ces. 

7. Data-Driven Decision-Making: Analyze recent student assessment data to 

iden,fy areas where technology could provide targeted support. 

8. Technology-Free vs. Technology-Enhanced Comparison: Teach the same 

math concept using both tradi,onal and digital methods on different days, 

then compare student engagement and understandings. 

Course Conclusion 
From understanding the importance of evolving tradi,onal methods to exploring 

student-centered strategies and project-based learning, you've seen how math 

instruc,on can be transformed to engage students and deepen their 

understanding. Furthermore, the integra,on of technology offers new 

opportuni,es to personalize learning and make mathema,cal concepts more 
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interac,ve and accessible. Moving forward, you can apply these research-based 

strategies in your own classroom to foster a more dynamic, engaging, and 

effec,ve math learning environment. Remember, the key to successful math 

instruc,on is a combina,on of founda,onal methods, innova,ve approaches, and 

the use of technology to meet the diverse needs of your students.  

Classroom Examples 
Mrs. Dickens, a passionate high school math teacher, has always believed that 

mathema,cs should be engaging, relevant, and accessible to all students. 

Teaching in a diverse suburban district, she is commiYed to helping students 

develop both procedural fluency and conceptual understanding. However, as 

math instruc,on evolves, she faces challenges in integra,ng research-based 

strategies and technology while maintaining student engagement. 

Challenges 

• ShiQing from Tradi.onal Methods to Student-Centered Learning: Mrs. 

Dickens has relied on direct instruc,on and prac,ce-based learning for 

years, but she recognizes that many students struggle to see the real-world 

relevance of math. While she wants to incorporate more student-centered 

and project-based learning approaches, she finds it difficult to balance 

these strategies with curriculum pacing and standardized tes,ng 

requirements. 

• Engaging Students with Technology: Although her school has access to 

digital tools, Mrs. Dickens feels uncertain about how to integrate them 

effec,vely into her lessons. Some students thrive with interac,ve plaHorms 

and personalized learning soIware, while others become distracted or 
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disengaged. She struggles to find the right balance between using 

technology to enhance learning and ensuring students develop strong 

founda,onal skills. 

• Mee.ng the Needs of Diverse Learners: Mrs. Dickens’ classroom includes 

students with varying levels of math proficiency. Some students need 

addi,onal support to grasp fundamental concepts, while others require 

more challenging enrichment ac,vi,es. Differen,a,ng instruc,on to meet 

these diverse needs is a constant challenge, especially as she shiIs toward 

more collabora,ve and inquiry-based approaches. 

Considera-ons for Support and Improvement 

• How can Mrs. Dickens blend tradi,onal and student-centered instruc,onal 

methods to enhance engagement while maintaining rigor? 

• What professional development opportuni,es might help her effec,vely 

integrate technology into her lessons? 

• How can her school support differen,ated instruc,on in math to ensure all 

students receive the support and challenges they need? 

• What strategies could Mrs. Dickens use to demonstrate the real-world 

applica,ons of math and foster a deeper understanding among her 

students? 
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