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Introduction
The educational system has faced immense transformation in terms of pedagogical practices and
curriculum standards. The students of the modern era are becoming used to innovative learning
methods, which demand academic spheres to think and execute plans in innovative ways. The
educational systems, especially the K-12 system, are continuously under question about the
inefficient teaching methodologies and curriculum standards. High school is considered the main
stage for students in which they learn and understand the concepts of mathematics, which help them
to choose their educational and professional careers in respective fields. However, the students are
facing difficulty in learning concepts of mathematics, while the teachers have less time to convey the
concepts. Mathematics is a subject that requires extensive practice and understanding. It is a fact
that teaching and learning mathematics is a difficult task; the question is, how can mathematics
education be improved to foster students’ learning?

This research paper aims to identify the problems in the secondary mathematics educational system
in America, highlight the main causes, and propose solutions. The discussion begins with the current
state of mathematics education, followed by the problems that teachers and students face, and the
factors leading to poor performance. The study also explores possible solutions and recommendations
to improve teaching and learning mathematics in secondary schools. (“Common Core State
Standards”, 2010)

Current State of Mathematics Education
Mathematics plays a significant role in society because it is involved in different fields such as
engineering, medicine, economics, science, technology, business, and finance. The learning of
mathematics develops logical reasoning, problem-solving, analytical thinking, and decision-making
skills among students. However, students in the United States are struggling with mathematics at the
secondary level. International assessments have shown that American students perform below
students from several other developed nations. These outcomes raise concerns about curriculum
quality, teaching methods, student engagement, and teacher preparation.

The structure of secondary mathematics education typically includes algebra, geometry,
trigonometry, probability, statistics, and pre-calculus. Students are expected to understand
mathematical concepts and apply them to solve real-world problems. In practice, however, many
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students memorize formulas and procedures without understanding the underlying concepts. This
creates difficulty when they face unfamiliar problems or need to apply mathematics outside the
classroom.

The increased emphasis on standardized testing has also influenced mathematics teaching. Teachers
often focus on preparing students for examinations rather than developing conceptual understanding.
Students may learn how to answer specific question formats but fail to develop lasting mathematical
knowledge. The pressure of testing can also reduce creativity and flexibility in classroom instruction.
(National Council of Teachers of Mathematics, 2014)

Problems in Secondary Mathematics Education

Lack of Conceptual Understanding
One of the major problems is that students often learn mathematics through memorization. They
memorize formulas, steps, and rules but do not understand why these methods work. When students
encounter a question that differs from examples practiced in class, they become confused.
Mathematics requires both procedural fluency and conceptual understanding. Without conceptual
knowledge, students cannot transfer their learning to new situations.

Traditional teaching methods often emphasize lectures and demonstrations. The teacher explains the
process while students copy examples. This approach can make students passive learners. They may
follow steps during class but forget them later because they did not actively construct understanding.
Students need opportunities to explore patterns, discuss reasoning, make mistakes, and develop
multiple strategies.

Mathematics Anxiety

Many students experience mathematics anxiety. It refers to feelings of fear, tension, or nervousness
when working with numbers or solving mathematical problems. Mathematics anxiety can begin at an
early age and continue through secondary school. Students who repeatedly struggle may develop the
belief that they are not capable of learning mathematics. This negative perception reduces
confidence and motivation.

Anxiety affects performance because students may avoid participation, delay homework, or panic
during examinations. The classroom environment can increase anxiety when teachers focus only on
correct answers, criticize mistakes, or compare students publicly. Parents and society may also
reinforce the idea that mathematics is naturally difficult and that only certain people can succeed in
it.
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Insufficient Teacher Preparation

The quality of mathematics education depends greatly on teachers. Some secondary teachers have
strong mathematical knowledge but limited training in pedagogy. Others may understand teaching
methods but lack deep knowledge of advanced mathematical concepts. Effective mathematics
teaching requires both content knowledge and pedagogical content knowledge. (National Council of
Teachers of Mathematics, 2014)

Teachers must understand common misconceptions, multiple problem-solving methods, learning
difficulties, and ways of representing abstract concepts. Without sufficient preparation, teachers may
rely heavily on textbooks and procedural instruction. They may also struggle to respond to diverse
learners or explain concepts in alternative ways.

Professional development opportunities are often limited or disconnected from classroom needs.
Short workshops may introduce strategies but do not provide sustained support for implementation.
Teachers require continuous learning, collaboration, mentoring, and opportunities to reflect on their
instruction.

Large Class Sizes

Large class sizes create challenges for mathematics teachers. Students have different levels of prior
knowledge, learning styles, and abilities. In a crowded classroom, it is difficult for the teacher to
provide individual attention. Students who do not understand a concept may remain silent and fall
behind.

Large classes also restrict the use of interactive activities, group problem-solving, and formative
assessment. Teachers may choose lecture-based instruction because it is easier to manage. However,
this reduces student participation and makes it difficult to identify misconceptions in time.

Curriculum Overload

The secondary mathematics curriculum often contains too many topics. Teachers feel pressure to
cover all content before standardized tests. As a result, they may move quickly from one concept to
another without allowing sufficient time for practice and understanding. Students who fail to master
foundational topics face increasing difficulty in later courses.

A broad curriculum can lead to shallow learning. Instead of understanding a smaller number of
important ideas deeply, students are exposed to many procedures briefly. Curriculum standards
should prioritize coherence, depth, and connections among mathematical concepts.
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Lack of Real-World Relevance

Students frequently ask why they need to learn certain mathematical concepts. When lessons are
disconnected from real life, students may lose interest. Mathematics is often presented as a collection
of abstract rules rather than a tool for understanding the world.

Real-world applications can make mathematics meaningful. Topics can be connected to budgeting,
architecture, sports, technology, environmental issues, medicine, and data analysis. When students
recognize how mathematics relates to careers and daily decisions, they are more likely to engage in
learning.

Inequality and Achievement Gaps

Educational inequality affects mathematics achievement. Students from low-income communities
may attend schools with fewer resources, less experienced teachers, limited technology, and
insufficient academic support. They may also face external challenges such as food insecurity,
unstable housing, or limited access to tutoring.

Racial and socioeconomic achievement gaps remain significant. Expectations can also influence
outcomes. If teachers hold lower expectations for particular groups, students may receive fewer
challenging opportunities. Equity in mathematics education requires access to qualified teachers,
rigorous courses, technology, and support for all students.

Technology Challenges

Technology provides valuable tools for mathematics education, including graphing software,
simulations, online practice, and interactive applications. However, technology is not always used
effectively. Some schools lack devices or reliable internet access. Teachers may not have sufficient
training to integrate technology into instruction.

Technology should support conceptual understanding rather than simply automate calculations.
Overreliance on calculators can weaken basic skills if students use them without understanding the
process. Effective integration requires careful selection of tools and clear learning objectives.

Factors Contributing to Poor Mathematics
Performance
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Weak Foundations
Mathematics is cumulative. New concepts depend on previous knowledge. Students who have
weaknesses in arithmetic, fractions, decimals, or basic algebra often struggle in advanced courses.
Schools sometimes promote students despite significant learning gaps, which makes later instruction
more difficult.

Early identification and intervention are essential. Diagnostic assessment can help teachers
understand what students know and where support is needed. Without remediation, students may
continue to experience failure and develop negative attitudes toward mathematics.

Teaching to the Test

Standardized testing has become a central feature of American education. Accountability systems
evaluate schools and teachers based on student scores. This creates pressure to focus instruction on
tested content. Teachers may spend considerable time practicing test questions rather than
promoting inquiry and deep understanding.

Testing can provide useful information, but excessive emphasis narrows the curriculum. Mathematics
education should develop reasoning, creativity, communication, and problem-solving skills, which
may not be fully measured by standardized tests.

Fixed Mindset

A fixed mindset is the belief that intelligence and mathematical ability are innate and cannot
significantly improve. Students with a fixed mindset may give up when they encounter difficulty. They
interpret mistakes as evidence that they are not good at mathematics.

A growth mindset emphasizes that ability develops through effort, strategies, feedback, and practice.
Teachers can promote a growth mindset by praising persistence, discussing mistakes as learning
opportunities, and showing that struggle is a normal part of mathematics.

Limited Parental Support

Parents influence students’ attitudes toward mathematics. Some parents feel uncomfortable helping
with mathematics because methods have changed or because they experienced difficulty
themselves. Negative comments such as “I was never good at math” can unintentionally reinforce
anxiety.

Schools can support parents by providing resources, workshops, and communication about
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curriculum. Parents do not need to teach advanced content; they can encourage effort, ask students
to explain their thinking, and emphasize the importance of mathematics.

Solutions and Recommendations

Concept-Based Instruction
Teaching should focus on understanding rather than memorization. Teachers can use visual
representations, manipulatives, diagrams, models, and real-world contexts. Students should be
encouraged to explain their reasoning and compare different methods.

Inquiry-based learning allows students to investigate problems and discover patterns. The teacher
acts as a facilitator who asks questions and guides discussion. This approach helps students build
knowledge actively and develop confidence in their reasoning.

Problem-Based Learning

Problem-based learning involves complex, meaningful problems that may have multiple solutions.
Students work individually or collaboratively to analyze information, select strategies, and justify
conclusions. These activities develop critical thinking and connect mathematics to real situations.

Problems should be challenging but accessible. Teachers can provide scaffolding without removing
the intellectual work. Collaborative problem-solving also improves communication and allows students
to learn from different perspectives.

Professional Development for Teachers

Teachers need continuous professional development focused on mathematics content, pedagogy,
assessment, technology, and equity. Effective professional development should be sustained,
collaborative, and connected to classroom practice. (Darling-Hammond et al., 2017)

Professional learning communities can allow teachers to examine student work, plan lessons, share
strategies, and discuss challenges. Coaching and mentoring can support implementation of new
methods. Universities and school districts can collaborate to strengthen teacher preparation
programs.

Formative Assessment

Formative assessment helps teachers monitor learning during instruction. It includes questioning,
observations, exit tickets, quizzes, discussions, and analysis of student work. The purpose is not only
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to assign grades but to identify misconceptions and adjust teaching.

Students should also receive timely and specific feedback. Feedback should explain what is correct,
what needs improvement, and what steps the student can take. Self-assessment and peer
assessment can help students become responsible for their learning.

Differentiated Instruction

Students enter classrooms with diverse needs. Differentiated instruction involves adjusting content,
process, support, or products based on readiness and learning needs. Teachers can use flexible
grouping, tiered tasks, additional examples, enrichment, and targeted intervention.

Differentiation does not mean lowering expectations. All students should work toward important
mathematical goals, but they may require different pathways and levels of support.

Reducing Mathematics Anxiety

Teachers can create a supportive classroom environment where mistakes are treated as valuable.
Students should be allowed time to think and should not be embarrassed for incorrect responses.
Collaborative activities and low-stakes practice can reduce fear.

Mindfulness, positive self-talk, and preparation strategies can also help students manage anxiety.
Schools may provide counseling support for students experiencing severe anxiety.

Using Technology Effectively

Technology can enhance learning when it is integrated purposefully. Dynamic geometry software can
help students explore shapes and transformations. Graphing tools can show relationships among
equations, tables, and graphs. Simulations can make probability and statistics more concrete.

Online platforms can provide immediate feedback and personalized practice. However, teachers must
ensure that students understand the mathematics behind technological outputs. Equal access to
devices and internet services should also be addressed.

Connecting Mathematics to Real Life and Careers

Lessons should demonstrate how mathematics is used in everyday life and professions. Teachers can
invite professionals, use project-based learning, and connect topics to current events. For example,
students can analyze data, design a budget, examine interest rates, or model environmental change.

Career awareness can motivate students to take advanced mathematics courses. Schools should
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explain the mathematical requirements of fields such as engineering, computer science, healthcare,
economics, and skilled trades.

Curriculum Reform

The curriculum should emphasize depth, coherence, and progression. Important concepts should be
revisited and connected across grade levels. Schools should reduce unnecessary repetition and avoid
rushing through excessive content.

Curriculum development should include teachers, mathematicians, researchers, employers, and
community representatives. Standards should balance procedural skills, conceptual understanding,
reasoning, application, and communication.

Early Intervention and Support

Students with learning gaps should receive support before problems become severe. Schools can
provide tutoring, additional class periods, summer programs, and small-group instruction.
Intervention should be based on diagnostic evidence and monitored regularly.

Support should not isolate or stigmatize students. Inclusive approaches can provide assistance while
maintaining access to rigorous instruction.

Promoting Equity

Schools must ensure that all students have access to advanced courses, experienced teachers, and
high-quality resources. Placement decisions should not be based on stereotypes or limited
expectations. Students from underrepresented groups should be encouraged to participate in
mathematics and STEM programs.

Culturally responsive teaching can connect mathematics to students’ backgrounds and experiences.
Representation of diverse mathematicians and professionals can challenge stereotypes and build
belonging.

Conclusion
Secondary mathematics education in America faces multiple challenges, including mathematics
anxiety, curriculum overload, weak conceptual understanding, unequal resources, insufficient teacher
preparation, and excessive focus on standardized tests. These problems contribute to poor
achievement and negative attitudes among students.
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Improvement requires a comprehensive approach. Teachers need strong content and pedagogical
knowledge, students need meaningful and supportive learning experiences, and schools need
equitable resources. Conceptual instruction, problem-based learning, formative assessment, effective
technology use, curriculum reform, and early intervention can improve outcomes.

Mathematics should not be presented as a subject that only a small number of students can
understand. Every student can develop mathematical competence when provided with appropriate
opportunities, expectations, and support. Strengthening secondary mathematics education will
prepare students for higher education, employment, informed citizenship, and the demands of a
rapidly changing world.
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