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Abstract: Mathematics plays a fundamental role in engineering, serving as the backbone for 

problem-solving, analysis, and innovation. Engineering disciplines rely on mathematical principles 

to model real-world phenomena, optimize designs, and ensure accuracy in computations. From basic 

algebra and calculus to advanced differential equations and linear algebra, mathematical tools 

provide engineers with a structured approach to analyzing structural stability, fluid dynamics, 

electrical circuits, and mechanical systems. Additionally, mathematical concepts such as probability 

and statistics are essential in quality control, risk assessment, and decision-making processes. 

With the advent of computational techniques, numerical methods and algorithms have further 

enhanced engineering applications, enabling precise simulations and predictions. Mathematical 

modeling is extensively used in civil, mechanical, electrical, and software engineering to optimize 

resources, improve efficiency, and enhance safety. Moreover, emerging fields like artificial 

intelligence, machine learning, and cryptography heavily depend on mathematical theories such as 

linear regression, matrix operations, and number theory. 

The integration of mathematics in engineering education and research fosters logical reasoning, 

analytical thinking, and problem-solving skills, which are crucial for innovation and technological 

advancements. Understanding mathematical principles allows engineers to develop sustainable 

solutions, improve productivity, and address complex engineering challenges effectively. This 

literature survey highlights the indispensable role of mathematics in engineering practices and 

explores its contributions to various engineering disciplines. 

Keywords: Mathematics, Engineering Applications, Mathematical Modeling, Computational 

Techniques, Problem-Solving. 
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1. INTRODUCTION 

Engineering remains crucial for economic sustainability and societal progress, yet student interest in 

engineering careers has declined, particularly in Western Europe, the USA, and India. This decline is 
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reflected in reduced entry requirements for engineering programs and a lower percentage of students 

opting for engineering degrees compared to other fields. 

A key barrier to engineering education is mathematics, as proficiency is essential for admission and 

success in engineering courses. However, many students find mathematics difficult and uninteresting, 

contributing to low participation in advanced-level math exams. India's performance in international 

assessments like PISA has also been below average, prompting a curriculum revision under "Project 

Maths" to enhance engagement and application-based learning. 

Engineering education is often perceived as an extension of school mathematics and science, deterring 

students who struggle with analytical subjects. While mathematics has long been fundamental to 

engineering, evolving technology and societal changes have shifted the skills required. Some 

professionals argue that analytical thinking is now more valuable than rote mathematical knowledge, and 

real-world engineering problems often involve societal, regulatory, and human factors rather than pure 

technical challenges. 

Studies on the practical use of mathematics in engineering are limited, with research mostly focused on 

academic settings rather than real-world engineering applications. Engineers may use mathematics 

differently in practice than they were taught in school, highlighting a gap between mathematical 

education and professional application. This evolving landscape calls for a reassessment of how 

engineering is taught to align with modern career expectations. 

 

Figure 1: Flow of Mathematics in Engineering Applications to Outcomes 

Figure 1 illustrates the flow of key mathematical concepts to their corresponding engineering 

applications and the resulting practical outcomes. The diagram shows how branches of mathematics such 

as calculus, linear algebra, statistics, probability, differential equations, and numerical methods are 

applied across various engineering disciplines including civil, mechanical, electrical, and computer 

engineering. The links in the figure represent the extent of usage or influence, with thicker flows 

indicating higher significance or frequency. Finally, the applied mathematical methods lead to specific 

outcomes like optimized designs, predictive models, data analysis, and simulation results, highlighting 

the critical role of mathematics in enabling efficient, accurate, and innovative engineering solutions. 
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2. MOTIVATION 

This study addresses a critical gap in the literature regarding the impact of mathematics on the declining 

enrollment in engineering programs. Advanced school-level mathematics is often cited as a barrier to 

pursuing engineering degrees, and the perception that engineering is heavily dependent on math may 

discourage potential students. However, there is limited research on the actual mathematical knowledge 

and skills used in engineering practice. The diverse nature of engineering disciplines and varying 

definitions of mathematical application make it challenging to assess the role of mathematics in the 

profession. 

Currently, there is no clear understanding of the specific mathematical expertise required in engineering 

practice. This research aims to bridge this gap by providing evidence-based insights into how 

mathematics is applied by engineers. 

The decline in engineering enrollments poses a global economic challenge. Efforts such as improving 

mathematics education, introducing engineering concepts at earlier stages, and providing exposure to 

engineering role models have not significantly increased student interest in engineering careers. In India, 

student disengagement with mathematics is a well-documented issue, and many students with strong 

mathematical abilities choose non-technical fields. 

Career choice theories suggest that factors such as personal interests, values, self-efficacy, and social 

influences play a key role in career decisions. Enhancing students’ experiences with mathematics could 

be a crucial strategy to increase engineering enrollments. Therefore, this study also examines the 

relationship between students’ experiences with school mathematics and their choice to pursue 

engineering. 

 

Figure 2: Influence of Mathematics on Engineering Career Choice 

Figure 2 illustrates the sequential relationship between students’ experiences with mathematics and their 

decision to pursue engineering. It shows how school-level mathematics influences students’ perception of 

difficulty, which in turn affects their self-efficacy and interest in the subject. These factors collectively 

shape career choices, ultimately impacting engineering enrollment. The figure also highlights a feedback 

loop, indicating that negative perceptions of mathematics can reinforce disengagement, emphasizing the 

critical role of early mathematical experiences in guiding engineering career decisions. 

3. OBJECTIVES OF THE WORK 

This study aims to examine how engineers apply mathematics in their professional roles and to determine 

whether students' experiences with mathematics influence their decision to pursue engineering careers. 

The research seeks to provide new insights into the global decline in engineering interest by highlighting 

the role of mathematics in the field. The findings will offer valuable information for students, educators, 

and the engineering community. 

Given the essential role of mathematics in both society and individual career success, the study's 

outcomes may have wider implications. These insights could inform improvements in school 

mathematics curricula, engineering education, professional engineering practices, and public perceptions 

of mathematics' importance. 

4. LITERATURE REVIEW 

To understand the role of mathematics in engineering and career choices, it is essential to define what 
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mathematics entails. While it generally includes arithmetic, algebra, geometry, trigonometry, and 

statistics, it is also seen as a logical reasoning tool. Some scholars define mathematics as an abstract 

system of ideas, a way of thinking, or a problem-solving tool (Orton & Wain, 1994; Greer & 

Mukhopadhyay, 2003). Perspectives on mathematics vary, with some viewing it as an absolute, objective 

discipline (Ernest, 2004), while others see it as evolving and shaped by society. 

Mathematical literacy is increasingly emphasized over traditional numeracy, especially in technology-

driven fields. It involves applying mathematical concepts to real-world problems, reasoning logically, and 

communicating quantitative information effectively (Romberg, 1992; Evans, 2000). Mathematics plays a 

crucial role in engineering by supporting decision-making and problem-solving (Chatterjee, 2005). 

However, its practical application in engineering often involves approximations and trade-offs rather than 

strict theoretical precision. 

With the rise of technology, mathematics education is evolving to focus on real-world applications. 

Programs like India’s "Project Maths" and international assessments such as PISA and TIMSS now 

emphasize mathematical literacy and problem-solving skills rather than rote learning. Competency-based 

approaches highlight key skills such as modeling, reasoning, and communication, ensuring students can 

apply mathematics effectively in professional and everyday contexts (Niss, 2003). 

 Mathematical Thinking 

Mathematical thinking is a critical skill in many fields, involving activities like reasoning, abstraction, 

problem-solving, and proving (Breen & O’Shea, 2010). Schoenfeld (1992) argues that mathematics 

education should go beyond rote learning to include metacognition, problem-solving strategies, and 

engagement in mathematical practices. He emphasizes the importance of developing a mathematical 

mindset, using tools effectively, and fostering reasoning abilities. Ernest (2011) differentiates between 

explicit (theoretical) and tacit (practical) mathematical knowledge, highlighting the role of social contexts 

in learning. Problem-solving, a key aspect of mathematical thinking, requires cognitive and 

metacognitive strategies, with heuristics playing a significant role (Pólya, 1945). Beliefs and emotions 

about mathematics also impact engagement and performance, as anxiety and negative perceptions can 

hinder learning (Schoenfeld, 1992). 

Mathematics is often viewed as a unique and hierarchical subject, essential for science, engineering, and 

business (Smith, 2004). However, its perceived difficulty discourages many students from pursuing it at 

advanced levels (Hodgen et al., 2010). Its abstract nature and reliance on cumulative knowledge make it 

challenging compared to other subjects (Chambers, 2008). Many students associate mathematics with 

anxiety due to rote learning, fast-paced instruction, and a lack of support (Skemp, 1987; Nardi & Stewart, 

2003). Ernest (2004) critiques the rigid, rule-driven approach to teaching mathematics, which can create a 

fear of the subject. Participation in advanced mathematics remains low in many countries, influenced by 

educational policies and societal attitudes (Hodgen et al., 2010). Countries with inclusive educational 

systems, like Finland and Japan, tend to have higher engagement with mathematics. 

 Mathematics Learning Theory 

Mathematics education is guided by various learning theories, emphasizing the hierarchical nature of the 

subject, where foundational understanding is essential for advanced learning (Chambers, 2008). Skemp 

(1987) highlights that while students may initially succeed through memorization, deeper conceptual 

understanding is necessary for long-term success. He describes mathematics as highly abstract, requiring 

structured teaching rather than passive learning from experience. 

Constructivist theories, largely based on Piaget’s work, suggest that learning is an active process where 

knowledge builds upon prior understanding (Chambers, 2008; Ernest, 2011). Piaget’s cognitive 

development theory outlines four stages, emphasizing that learning should align with a child’s 

developmental phase. Vygotsky (1978) expands on this through social constructivism, stressing that 

interaction with teachers and peers enhances learning. His "zone of proximal development" (ZPD) 
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highlights the importance of guidance in helping students achieve more complex understanding. 

Effective mathematics teaching incorporates social interaction and active engagement (Mason & 

Johnston-Wilder, 2004). Teachers play a critical role in designing tasks that challenge students 

appropriately while fostering reasoning and problem-solving skills (Pietsch, 2009). However, in India, a 

shortage of qualified mathematics teachers often leads to rote memorization over conceptual learning 

(Irish Academy of Engineering, 2004). Vygotsky’s approach suggests a need for more interactive and 

discussion-based teaching methods to enhance student comprehension (Lyons et al., 2003; Pietsch, 2009). 

The National Council of Teachers of Mathematics (NCTM) promotes mathematics education reforms, 

emphasizing problem-solving, reasoning, and communication (NCTM, 2000). These principles advocate 

for active learning, equity, and technology integration to support mathematical understanding. English 

(2007) argues that mathematical modeling can prepare students for complex real-world applications, 

reinforcing the need for dynamic teaching strategies. Additionally, attitudes toward mathematics 

significantly impact learning outcomes, with positive engagement fostering deeper understanding and 

motivation (Leder, 2008). In India, where mathematics is often perceived as difficult, improving teaching 

methods and student attitudes is crucial for enhancing mathematical proficiency (National Council for 

Curriculum and Assessment, 2007). 

 Mathematics in Engineering Education 

This study aims to provide insights into the role of mathematics in engineering education and practice, 

emphasizing the need for curriculum reforms. Engineering education is often criticized for using outdated 

teaching methods that fail to prepare graduates for real-world challenges. Many reports highlight the 

disconnect between academic training and industry expectations, emphasizing the importance of 

interdisciplinary learning, teamwork, and communication skills. 

A major concern is the difficulty engineering students face in mathematics, which contributes to high 

dropout rates. Many first-year students struggle with advanced mathematical concepts, despite prior 

school performance. Efforts such as bridging courses and active learning strategies have been introduced 

to address this issue, but challenges remain in making mathematics more engaging and applicable to 

engineering practice. 

There is ongoing debate about the best way to integrate mathematics into engineering curricula. Some 

argue that traditional approaches overemphasize theoretical knowledge at the expense of practical 

application. Others advocate for problem-based learning, computational methods, and modeling to 

enhance students’ understanding. A growing consensus suggests that mathematical education should 

focus on real-world problem-solving, aligning with industry needs. 

Ultimately, modern engineering education must adapt to better equip students with critical thinking, 

analytical skills, and the ability to apply mathematical concepts effectively. By integrating hands-on 

experiences, industry collaborations, and interdisciplinary approaches, engineering programs can bridge 

the gap between academia and practice, ensuring graduates are prepared for evolving professional 

demands. 

Cardella and Atman’s research primarily examines engineering students’ perspectives on mathematics 

rather than its application by practicing engineers. Their study involved observing five industrial 

engineering students working on capstone projects and interviewing four students from different 

engineering disciplines. Using Schoenfeld’s (1992) framework on mathematical thinking, they found that 

students generally viewed mathematics as core knowledge rather than a cognitive process. 

Students frequently relied on strategies like "guess and verify" and problem decomposition, using tools 

such as Excel and MapPoint while also seeking expert advice. While they recognized multiple problem-

solving approaches, they struggled with uncertainty and lacked a complete understanding of 

mathematical thinking. Despite these challenges, Cardella and Atman argue that mathematics education 

benefits engineering students not only by teaching concepts but also by fostering problem-solving 



Web of Semantics: Journal of Interdisciplinary Science | ISSN: 2960-9550   34 
 

 

strategies. They suggest that if students perceived mathematics as a way of thinking rather than just a 

subject, they might be more motivated to learn and apply mathematical reasoning in their future careers. 

Burkhard Alpers (2010) conducted a study focusing on mechanical engineering students in their final 

semester. He hired two students to carry out tasks involving Computer-Aided Design (CAD) and the 

Finite Element Method (FEM), simulating the work of junior engineers. Working alongside a colleague, 

he closely monitored their progress, reviewed their notes, and conducted interviews. 

Alpers found that engineers primarily approach mathematics in a practical manner when using 

computational tools. While these tools play a crucial role in engineering practice, he emphasized the 

importance of understanding the mathematical principles behind them. He highlighted the need for 

engineers to develop a “mathematical expectation of results” to verify the accuracy of outputs from 

software applications. 

During the study, the students encountered situations where computational tools produced unexpected 

results, referred to as "breakdown situations." When the mathematics became too complex, they had to 

either find alternative solutions or seek expert advice. In these instances, the students often opted for 

"quick solutions" and "qualitative reasoning" rather than precise quantitative models, even when more 

accuracy might have been beneficial. Alpers concluded that while modern engineering tools integrate 

many mathematical concepts, a strong foundation in mathematics remains essential for effectively 

utilizing and interpreting these tools. 

A study investigating the mathematical requirements of engineering apprentices utilized ethnographic 

methods, interviews, and psychometric assessments to analyze their challenges. The findings revealed 

that the mathematical demands in engineering workplaces differ considerably from those taught in 

traditional school settings. Ridgway (2002) observed that apprentices' tasks required a high degree of 

precision and involved extensive practical problem-solving. He emphasized that transitioning from 

learning mathematics in a classroom to applying it in an industrial environment often necessitates a 

process of relearning, as the context in which mathematics is used plays a crucial role in shaping how it is 

understood and applied. 

Triantafillou and Potari conducted a study on how technicians in a Greek telecommunications 

organization used mathematics in their work, adopting a sociocultural perspective that viewed 

mathematics as embedded in the workplace and mediated through tools. Their ethnographic research 

revealed that while all technicians placed significant trust in the instruments they used, only the more 

experienced experts recognized the importance of understanding the mathematical principles behind these 

tools. This expert group acknowledged that a deeper mathematical knowledge was particularly valuable 

when troubleshooting system failures. The study also found that technicians frequently applied 

fundamental mathematical concepts from statistics, algebra, and geometry in their daily tasks 

(Triantafillou & Potari, 2006). 

Magajna and Monaghan (2003) observed six technicians working in a computer-aided design and 

manufacturing setting over three weeks. Their study revealed a noticeable gap between the mathematics 

taught in school and the mathematics applied in the workplace. Although the technicians did not 

recognize their work as being connected to school mathematics, the researchers identified that they 

engaged in what they termed "mathematical thinking" to interpret and solve tasks. Additionally, the study 

underscored the significant role of technology in shaping the mathematical activities of the technicians. 

Ellis, Williams, Sadid, Bosworth, and Stout (2004) surveyed the College of Engineering Advisory Board 

and recent alumni from Idaho State University to evaluate the relevance of engineering mathematics in 

professional practice. While they acknowledged limitations in their sampling methodology, their study 

found that engineers require a conceptual understanding of various mathematical topics to fulfill their job 

responsibilities. However, the direct application of mathematical calculations in everyday practice was 

found to be relatively infrequent. 
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Kent and Noss (2002) conducted a study involving interviews and observations of civil and structural 

engineers at a major engineering design consultancy in London. Their research revealed that less 

experienced engineers primarily engage in analytical tasks, often relying on computer-based tools, 

whereas senior engineers focus on broader design responsibilities. One participant likened the learning 

process to an apprenticeship, where junior engineers begin with simpler assignments and gradually take 

on more complex tasks as they gain experience. Although early mathematical knowledge may not be 

directly applied in later stages of work, the foundational understanding acquired during training remains 

essential for informed decision-making. 

The study also highlighted the role of advanced software, often referred to as "black boxes," in 

mathematical analysis within engineering. Despite heavy reliance on these tools, engineers must 

understand the underlying processes to accurately interpret results. One engineer described this as an 

iterative process, where models are developed, results are analyzed, and refinements are made based on 

the findings. 

Additionally, mathematics serves as a crucial communication tool between general engineers and 

specialists. Kent and Noss observed that specialists simplify complex engineering challenges into 

mathematical models, which general engineers then adapt based on project needs. One engineer noted 

that using software helped visualize and understand intricate concepts, such as assessing a bridge’s 

strength and stability by modifying parameters and observing the effects. 

Julie Gainsburg (2006) conducted an ethnographic study to explore the mathematical practices of 

structural engineers in professional settings. She observed engineers from two firms as they completed 

four different tasks, focusing on how they used mathematics in their work. Her research highlighted that 

mathematical modeling played a fundamental role in engineering, as it allowed engineers to translate 

conceptual structures into mathematical or symbolic representations, enabling the application of 

engineering theory. Gainsburg described mathematical modeling as the process of "converting a real-

world problem into a mathematical framework, solving it mathematically, and then interpreting the 

results within the real-world context." She found that engineers developed and adapted models at varying 

levels of abstraction, depending on the specific needs of a project. 

Structural engineers depended on mathematical models to refine their designs, yet these models could not 

be created without an initial design concept. As a result, engineers frequently worked with "hypothetical 

entities" to generate the necessary data for analysis. Gainsburg also identified a common challenge in 

managing multiple models based on different assumptions, sometimes leading engineers to choose 

suboptimal models that were still justifiable within the design constraints. She concluded that engineering 

modeling is inherently "context-dependent and context-specific," emphasizing that engineers' 

professional judgment in selecting and applying mathematical methods is more important than the 

methods themselves. 

Petocz and Reid (2006) conducted a phenomenographic study to investigate how recent graduates 

perceive and utilize mathematics in their professional work. This qualitative approach focuses on 

understanding how individuals experience, interpret, and attribute meaning to a particular phenomenon. 

Their findings revealed that graduates viewed mathematics in three distinct ways: as a collection of 

techniques, as a practical tool for solving a wide range of work-related problems, and as a fundamental 

way of understanding the world. Furthermore, the study highlighted that even when graduates forget 

specific mathematical concepts over time, they still retain essential problem-solving skills and logical 

thinking abilities, which continue to support their professional tasks (Petocz and Reid, 2006). 

A study involving senior engineering students from Rose-Hulman Institute of Technology and Idaho 

State University examined the application of mathematical concepts in their engineering coursework. The 

research found that students frequently used principles from calculus, differential equations, and 

statistics. While they did not always remember specific concepts in detail, they demonstrated the ability 

to locate and review any necessary material. The students perceived mathematics as valuable and 



Web of Semantics: Journal of Interdisciplinary Science | ISSN: 2960-9550   36 
 

 

practical, recognizing its significance in their studies and anticipating its role as a fundamental tool in 

their future engineering careers (Graves, 2005). 

Burkhard Alpers (2010) conducted a study focusing on students, specifically two final-year mechanical 

engineering students, who were assigned tasks related to Computer-Aided Design (CAD) and Finite 

Element Method (FEM) to simulate the work of junior engineers. Collaborating with a colleague, Alpers 

closely monitored the students’ progress, analyzed their work notes, and conducted interviews. His 

research highlighted that engineers tend to approach mathematical tools with a practical mindset. While 

computational tools play a crucial role in engineering practice, he stressed the importance of 

understanding the mathematical concepts that underpin these tools. 

Alpers emphasized that engineers should develop a "mathematical expectation of results" to assess the 

validity of outputs generated by computer-based tools. He observed that students encountered 

"breakdown situations" when these tools produced unexpected results. In such cases, if the mathematical 

principles behind the tools were too complex, students either sought alternative solutions or consulted 

experts. He found that, rather than relying on precise quantitative models, students often opted for "quick 

solutions" and "qualitative reasoning." Alpers concluded that although mathematical concepts and 

procedures are deeply embedded in engineering technology, a strong mathematical foundation is still 

essential for effectively utilizing these tools and accurately interpreting their results (Alpers 2010a; 

Alpers 2010c). 

Cardella and Atman primarily focused their research on engineering students rather than practicing 

engineers’ application of mathematics. In their study of industrial engineering students, they observed 

five students working on their capstone projects and conducted interviews with four additional students 

from various engineering disciplines (Cardella & Atman, 2004). Their analysis was based on 

Schoenfeld’s (1992) five aspects of mathematical thinking. 

The findings indicated that students perceived mathematics as fundamental knowledge rather than a 

method of reasoning. They frequently employed strategies such as "guess and verify" and problem 

decomposition, utilizing tools like Excel and MapPoint, along with guidance from experts. While they 

acknowledged multiple approaches to problem-solving and viewed mathematics as a means of 

understanding engineering challenges, they often faced difficulties with uncertainty and had an 

incomplete comprehension of mathematical thinking. 

Despite these challenges, the authors argued that mathematics courses benefit engineering students not 

only by imparting knowledge but also by fostering essential thinking strategies. They suggested that if 

students perceived mathematics as a way of reasoning rather than merely a collection of facts, they might 

develop a greater appreciation for its significance, become more motivated to learn, and be more inclined 

to apply mathematical thinking in real-world engineering practice (Cardella & Atman, 2005). 

Burkhard Alpers (2010) highlights the importance of understanding how engineers apply mathematics in 

their professional work. He argues that to make mathematics education more relevant to engineering 

students’ future careers, it is crucial to study the mathematical expertise of practicing engineers. 

However, he acknowledges that research in this area is limited due to the challenges involved in 

conducting such studies. 

Most existing research has focused on specific engineering disciplines rather than providing a 

comprehensive view of mathematics in engineering practice. Additionally, some studies have examined 

how engineering students engage with mathematics. Researchers have employed methods such as 

ethnography, interviews, and tool usage analysis to explore the application of school-level mathematics, 

students' mathematical understanding, and the implicit role of mathematics in engineering work. 

Alpers asserts that studying students may not provide an accurate representation of how mathematics is 

used in engineering, as students do not experience the same time constraints, organizational challenges, 

or real-world complexities that practicing engineers encounter. Moreover, while student tasks are easier 
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to study, they do not fully capture the diversity of engineering work. A key difficulty in researching 

professional engineers is that a lack of familiarity with their work may prevent researchers from 

accurately identifying how mathematics is applied in practice (Alpers, 2010b). 

5. CONCLUDING REMARKS 

This paper presents a comprehensive review of existing literature on mathematics education, career 

choices, engineering education, and engineering practice. The primary objective is to understand the role 

of mathematics in engineering practice while also exploring research on students' experiences with school 

mathematics and its impact on their decision to pursue engineering careers. The review delves into 

various aspects, including the nature of mathematics, different learning theories associated with 

mathematics instruction, factors influencing career decisions, the role of mathematics in engineering 

education, and the way mathematics is applied in professional engineering settings. 

Mathematics is a subject with significant depth, diversity, and practical applications. However, research 

suggests that mathematics poses unique challenges for students, contributing to a broader issue often 

referred to as the "mathematics problem" (Smith, 2004). Many students develop a sense of disinterest or 

frustration toward the subject, which has been identified as a major factor in the declining number of 

students enrolling in engineering programs worldwide. A particular concern is the difficulty students face 

when transitioning from school-level to higher-level mathematics, as many struggle to grasp complex 

mathematical concepts required for engineering studies. 

Additionally, gender disparities in mathematics education have been noted, with research indicating that 

women's self-efficacy in mathematics is generally lower than that of men. This confidence gap 

significantly influences career choices, leading to lower female representation in engineering fields. In 

response to these issues, organizations such as the National Council of Teachers of Mathematics (NCTM) 

in the United States have taken initiatives to reform mathematics education. Their principles and 

standards provide guidance to educators in improving the way mathematics is taught in schools, with the 

goal of making the subject more engaging and accessible to a broader range of students. 

Theoretical perspectives on learning mathematics also play a critical role in understanding how students 

engage with the subject. Vygotsky’s social constructivist theory emphasizes the importance of social 

interaction and guided learning in developing mathematical understanding (Vygotsky, 1978). This 

perspective suggests that students learn more effectively when they can interact with peers, teachers, and 

mentors in a structured learning environment. 

Concerns about the mathematical preparedness of students entering engineering programs have led to 

ongoing discussions about the need for reform in engineering education. Many engineering students 

struggle with the application of mathematics in real-world contexts, which raises questions about the 

effectiveness of current mathematics instruction in preparing them for professional practice. Despite the 

importance of mathematics in engineering, research on how practicing engineers use mathematical 

concepts remains limited. Most studies on this topic have been qualitative in nature, involving small 

samples of engineering students rather than experienced professionals. 

Given these gaps in the literature, there is a clear need for further research to better understand how 

engineers apply mathematics in their daily work. Additionally, more studies are required to examine the 

relationship between students' experiences with school mathematics and their choice to pursue 

engineering careers. Addressing these gaps could provide valuable insights into improving both 

mathematics education and engineering curricula, ensuring that students are better prepared for the 

demands of the profession. 
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