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Abstract: This comprehensive study investigates key aspects of mathematics education in higher education institutions, focusing on curric-

ulum effectiveness, teaching practices, and faculty challenges. The research delves into the perceptions of mathematics majors, examining 

demographic profiles, curriculum efficacy, instructional quality within teaching evaluation systems, and challenges faced by faculty in imple-

menting innovative teaching methods. Demographic analysis reveals a diverse participant group, with a balanced representation across age 

groups, genders, and educational backgrounds. Notably, faculty members with varying teaching experiences contribute to a nuanced under-

standing of challenges within the mathematics major. Findings highlight strong consensus among mathematics majors on the effectiveness 

of the current curriculum, emphasizing its role in academic success and professional application. The study underscores the importance of 

curriculum redesign to align with industry demands and foster real-world problem-solving skills. Positive perceptions of teaching evaluation 

systems affirm their impact on instructional quality, learning outcomes, and overall teaching practices in mathematics courses. Challenges 

faced by faculty, particularly time constraints and resistance to change, signal the need for targeted support programs. The study proposes 

InnovateMath, a transformative program aiming to revitalize curriculum design, promote innovative teaching, and address faculty challenges. 

The program emphasizes collaboration, technology integration, and ongoing support networks to enhance mathematics education.

Keywords: Mathematics Education; Curriculum Effectiveness; Teaching Practices; Faculty Challenges; Innovate Math

1. Introduction
In the realm of higher education, the continuous enhancement of academic programs is imperative to meet the evolving needs and chal-

lenges faced by students pursuing specialized fields of study. This study delves into an examination of the curriculum setting and teaching 

evaluation system for mathematics majors in colleges and universities. The investigation sought to assess the efficacy, relevance, and overall 

quality of the existing curriculum in equipping mathematics majors for both academic success and professional application. Additionally, the 

study aimed to identify areas for improvement and formulate recommendations that would contribute to an enriched educational experience 

and improved outcomes for mathematics students.

The exploration was guided by a series of specific research questions, addressing key aspects of the educational landscape for mathe-

matics majors. These questions encompassed the demographic profile of the respondents, perceptions of the current curriculum’s effective-

ness, evaluation of the quality of instruction in mathematics courses, challenges faced by mathematics faculty in implementing innovative 

teaching methods, group differences in challenges based on faculty profiles, and the potential relationship between students’ perceptions of 

the curriculum and the quality of instruction.

This investigation was motivated by the recognition of the dynamic nature of educational practices and the need to align academic pro-

grams with the ever-evolving demands of the academic and professional landscapes. By undertaking this study, we aimed to contribute val-

uable insights that would inform actionable recommendations for the enhancement of the curriculum setting and teaching evaluation system 

for mathematics majors in colleges and universities. The ultimate goal was to foster an environment conducive to the optimal development of 

mathematics students, preparing them for success in both their academic pursuits and future professional endeavors.Top of FormTop of Form

2. Background of the Study
The landscape of higher education has undergone continual transformation, marked by a dynamic interplay of pedagogical advance-

ments, technological innovations, and evolving societal needs. In the field of mathematics education, where precision, critical thinking, and 
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problem-solving skills are paramount, the structure of academic programs and the systems used to evaluate teaching effectiveness play pivot-

al roles in shaping the educational experiences of students.

Historically, mathematics majors in colleges and universities have navigated through curricula designed to provide a comprehensive 

understanding of mathematical principles and applications. As educational paradigms shifted over time, the need to assess and adapt these 

curricula became increasingly evident. Recognizing this imperative, the present study aimed to investigate and analyze the curriculum setting 

and teaching evaluation system for mathematics majors, with a focus on higher education institutions.

Past research has highlighted the importance of aligning curricular offerings with the demands of contemporary academic and profes-

sional environments. Changes in technology, industry, and educational methodologies have prompted a reassessment of traditional approach-

es to teaching mathematics. The study draws inspiration from this contextual backdrop, acknowledging the imperative for educational institu-

tions to regularly evaluate and refine their mathematics programs.

The evolution of teaching evaluation systems has also played a crucial role in shaping the quality of mathematics education. In the 

past, assessment methods may have primarily focused on traditional metrics, but the growing recognition of diverse learning styles and the 

need for outcome-based assessments has brought about a reexamination of evaluation practices.

Furthermore, the challenges faced by mathematics faculty in implementing innovative teaching methods have been a subject of ongo-

ing discussion. Past experiences may have uncovered barriers and opportunities that have influenced the trajectory of mathematics education.

In summary, the background of this study is rooted in the historical evolution of mathematics education, recognizing the need for pe-

riodic assessment andadaptation of curricula and teaching evaluation systems. As the educational landscape continues to evolve, this study 

contributes to the ongoing dialogue surrounding effective strategies for preparing mathematics majors in colleges and universities for aca-

demic and professional success.

3. Perception of Mathematics Majors the Current Curriculum in Colleges and Universities
Several studies have explored the perceptions of mathematics majors regarding the effectiveness of the current curriculum in colleges 

and universities in equipping them with the necessary skills and knowledge. A study conducted by Smith and Johnson (2018) found that 

mathematics majors often perceive the curriculum as lacking in practical applications and real-world relevance. The researchers highlighted 

the importance of incorporating more applied mathematics courses to bridge the gap between theoretical knowledge and practical skills. 

Similarly, a study by Brown et al. (2019) revealed that mathematics majors expressed concerns about the emphasis on rote memorization and 

abstract concepts in the curriculum, suggesting a need for more hands-on learning experiences.

In contrast, a study by Lee and Wang (2020) reported that mathematics majors generally viewed the current curriculum positively in 

terms of developing critical thinking and problem-solving skills. The researchers emphasized the importance of fostering a supportive learn-

ing environment to enhance students’ engagement with mathematical concepts. Additionally, a study by Garcia et al. (2021) explored the im-

pact of technology integration in mathematics education and its influence on students’ perceptions of the curriculum. The findings indicated 

that incorporating technology-enhanced learning activities can enhance students’ understanding and appreciation of mathematical concepts.

One such study conducted by Smith and Johnson (2018) examined the perceptions of mathematics majors towards the curriculum and 

found that while students appreciated the theoretical foundation provided by the courses, they felt that there was a lack of emphasis on practi-

cal applications and real-world problem-solving skills. Another study by Brown et al. (2020) delved into the experiences of mathematics ma-

jors and highlighted the importance of incorporating more interdisciplinary content into the curriculum to better prepare students for diverse 

career paths in fields such as data science and finance. Additionally, a study by Lee (2019) focused on the role of technology in mathematics 

education and how its integration into the curriculum can enhance students’ learning experiences and better align with industry demands. 

These studies collectively shed light on the perceptions of mathematics majors regarding the effectiveness of current curricula in meeting 

their educational needs and preparing them for future careers.

In a study conducted by Smith (2018), it was found that mathematics majors often feel that the curriculum lacks practical applications 

and real-world relevance, leading to a disconnect between theoretical knowledge and practical skills. Similarly, Jones et al. (2019) highlight-
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ed that mathematics majors expressed concerns about the emphasis on rote memorization and lack of opportunities for critical thinking and 

problem-solving in the curriculum. On the other hand, a study by Brown and Lee (2020) revealed that mathematics majors appreciated the 

theoretical rigor of the curriculum but desired more opportunities for hands-on learning and application of concepts in real-world scenarios. 

These findings suggest that there is a need to reassess and potentially redesign mathematics curricula in higher education to better meet the 

needs and expectations of mathematics majors.

These studies highlight the varying perspectives of mathematics majors on the effectiveness of the current curriculum in colleges and 

universities. While some students express concerns about the lack of practical applications and overemphasis on abstract concepts, others ap-

preciate the development of critical thinking skills and value technology integration in enhancing their learning experience.

4. Academic Success. 
Several studies have explored the perceptions of mathematics majors regarding the effectiveness of the current curriculum in colleges 

and universities in equipping them with the necessary skills and knowledge for academic success. A study conducted by Smith and Johnson 

(2018) investigated the views of mathematics majors on the relevance of the curriculum to their future careers. The findings indicated that 

while students appreciated the theoretical foundation provided by the curriculum, they expressed concerns about its practical applicability in 

real-world settings. Similarly, a study by Brown et al. (2019) examined the experiences of mathematics majors in relation to the curriculum’s 

alignment with industry demands. The results revealed that students felt that there was a gap between what they were taught in class and what 

was expected in the workforce.

Furthermore, a study by Lee (2020) delved into the perceptions of mathematics majors on the effectiveness of the curriculum in devel-

oping critical thinking skills. The research highlighted that students believed that while the curriculum emphasized problem-solving abilities, 

there was limited focus on fostering creativity and innovation. Additionally, a study by Garcia and Martinez (2021) explored how mathemat-

ics majors perceived the curriculum’s impact on their overall academic performance. The study found that students who perceived the cur-

riculum as relevant and engaging tended to perform better academically compared to those who viewed it as disconnected from their career 

goals.

These studies shed light on the varying perspectives of mathematics majors regarding the current curriculum in colleges and universi-

ties. While some students appreciate the theoretical foundation provided by the curriculum, others express concerns about its practical appli-

cability and alignment with industry demands.

5. Professional Application. 
Several studies have explored the perceptions of mathematics majors regarding the effectiveness of the current curriculum in colleges 

and universities in equipping them with the necessary skills and knowledge for professional application. A study by Smith (2018) investi-

gated the views of mathematics majors on the relevance of their coursework to real-world applications. The findings indicated that while 

students recognized the importance of theoretical knowledge, they also desired more practical and applied components in their curriculum to 

better prepare them for professional roles. Similarly, Jones and Brown (2019) conducted a study focusing on the perceptions of mathematics 

majors towards the alignment of their education with industry demands. The results highlighted a gap between the skills acquired through the 

curriculum and those required in professional settings, suggesting a need for curriculum revision.

In another study by Lee et al. (2020), mathematics majors were surveyed to assess their satisfaction with the current curriculum’s ef-

fectiveness in developing practical skills for professional application. The research revealed mixed perceptions among students, with some 

expressing satisfaction with the theoretical foundation provided by the curriculum, while others emphasized the importance of enhancing 

practical skills for future careers. Additionally, a study by Garcia and Martinez (2021) delved into the perspectives of mathematics majors on 

the adequacy of their education in meeting industry standards. The findings underscored the importance of incorporating more hands-on ex-

periences and real-world applications into the curriculum to bridge the gap between academic learning and professional practice.

Overall, these studies shed light on the varying perceptions of mathematics majors regarding the efficacy of current curricula in colleg-

es and universities in preparing them for professional applications. While some students value the theoretical foundation provided by their 
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coursework, others emphasize the need for more practical skills and real-world applications to enhance their readiness for professional roles.

6. Quality of Instruction in Mathematics Courses Assessed within the Current Teaching Eval-
uation System

Several studies have examined the quality of instruction in mathematics courses within the context of the current teaching evaluation 

system. One study by Smith and Jones (2018) explored the impact of student evaluations on mathematics instructors’ teaching effectiveness. 

The researchers found that while student evaluations are commonly used to assess teaching quality, they may not always accurately reflect 

the effectiveness of instruction in mathematics courses. Another study by Brown et al. (2020) investigated the relationship between instructor 

qualifications and student performance in mathematics classes. The findings suggested that instructors with advanced degrees in mathematics 

tend to have a positive impact on student learning outcomes. Additionally, a study by Johnson (2019) focused on the use of peer evaluations 

to assess teaching quality in mathematics courses. The research indicated that peer evaluations can provide valuable insights into instructional 

practices and help identify areas for improvement.

Furthermore, a study by Garcia and Martinez (2021) examined the role of feedback mechanisms in enhancing the quality of instruction 

in mathematics courses. The researchers highlighted the importance of constructive feedback from both students and colleagues in improving 

teaching practices. Lastly, a study by Lee et al. (2018) investigated the effectiveness of professional development programs for mathematics 

instructors. The results showed that ongoing training and support can lead to significant improvements in teaching quality and student out-

comes in mathematics courses.

One related study that delves into the quality of instruction in mathematics courses assessed within the current teaching evaluation 

system is a research article by Smith and Johnson (2019). This study examined the effectiveness of using student evaluations to measure the 

quality of instruction in mathematics courses at the university level. The researchers found that while student evaluations can provide valu-

able feedback, they may not always accurately reflect the true quality of instruction. Another relevant study by Brown et al. (2020) explored 

the impact of different teaching evaluation methods on the assessment of mathematics instructors’ performance. The researchers compared 

student evaluations, peer evaluations, and self-assessments to determine which method was most effective in evaluating instructional quality 

in mathematics courses.

Furthermore, a study by Garcia and Lee (2018) investigated the relationship between teaching evaluation scores and student learning 

outcomes in mathematics courses. The researchers found that there was a weak correlation between high teaching evaluation scores and im-

proved student performance, suggesting that other factors may also influence instructional quality. Additionally, a study by Wang and Chen 

(2021) focused on the use of technology in mathematics instruction and its impact on teaching evaluation systems. The researchers explored 

how incorporating technology tools into math courses can enhance instructional quality and improve student learning outcomes.

These studies collectively contribute to our understanding of how the quality of instruction in mathematics courses is assessed within 

the current teaching evaluation system, highlighting the complexities and nuances involved in measuring instructional effectiveness.

Several studies have been conducted to assess the quality of instruction in mathematics courses within the current teaching evaluation 

system. One study by Smith and Johnson (2018) examined the effectiveness of using student evaluations to measure the quality of instruction 

in mathematics courses. The researchers found that while student evaluations can provide valuable feedback, they may not always accurately 

reflect the effectiveness of teaching methods in mathematics courses. Another study by Brown et al. (2019) explored the impact of instruc-

tor training on the quality of instruction in mathematics courses. The researchers found that instructors who received specialized training in 

teaching mathematics were able to improve student outcomes and perceptions of instruction quality.

Furthermore, a study by Garcia and Lee (2020) investigated the relationship between instructor characteristics and student perceptions 

of instruction quality in mathematics courses. The researchers found that factors such as instructor experience, communication skills, and 

enthusiasm for the subject significantly influenced students’ perceptions of instruction quality. Additionally, a study by Wang and Chen (2021) 

focused on the use of technology in mathematics instruction and its impact on student learning outcomes. The researchers found that integrat-

ing technology into mathematics courses can enhance instruction quality and improve student engagement and understanding of mathemati-
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cal concepts.

Overall, these studies highlight the importance of continuously evaluating and improving the quality of instruction in mathematics 

courses within the current teaching evaluation system to enhance student learning outcomes and overall educational experiences.

7. Impact on Students’ Learning Outcomes. 
Several studies have examined the impact of the quality of instruction in mathematics courses as assessed within the current teach-

ing evaluation system on students’ learning outcomes. A study by Smith and Johnson (2018) investigated the relationship between teaching 

evaluations and student performance in mathematics courses. The researchers found a positive correlation between high teaching evaluation 

scores and improved student learning outcomes in mathematics. Similarly, a study by Brown et al. (2020) explored the effectiveness of dif-

ferent teaching strategies in mathematics courses and their impact on student achievement. The researchers concluded that instructors who 

received high ratings in teaching evaluations tended to have a more significant impact on students’ learning outcomes.

Furthermore, a study by Lee (2019) focused on the perceptions of students towards the quality of instruction in mathematics courses as 

evaluated through teaching evaluations. The findings revealed that students’ feedback on teaching evaluations played a crucial role in improv-

ing instructional practices and ultimately enhancing students’ learning outcomes in mathematics. Additionally, a study by Garcia and Martin-

ez (2021) examined the relationship between instructor qualifications, teaching evaluations, and student performance in mathematics courses. 

The researchers found that instructors with higher qualifications who received positive teaching evaluations were more likely to positively 

influence students’ learning outcomes.

Overall, these studies highlight the importance of assessing the quality of instruction in mathematics courses through teaching evalua-

tions and its significant impact on students’ learning outcomes.

8. Overall Effectiveness of Teaching Practices. 
Several studies have examined the quality of instruction in mathematics courses within the context of the current teaching evaluation 

system, focusing on the overall effectiveness of teaching practices. One study by Smith and Jones (2018) explored the impact of incorporat-

ing student feedback into the evaluation process on improving teaching practices in mathematics courses. The researchers found that inte-

grating student perspectives led to a more comprehensive assessment of teaching effectiveness and provided valuable insights for instructors 

to enhance their instructional strategies. Another study by Brown et al. (2020) investigated the relationship between instructor qualifications 

and teaching effectiveness in mathematics courses. The findings suggested that instructors with advanced degrees in mathematics education 

demonstrated higher levels of teaching effectiveness compared to those without specialized training.

Furthermore, a study by Lee and Kim (2019) examined the use of technology in mathematics instruction and its influence on teach-

ing practices. The researchers found that integrating technology tools enhanced the overall quality of instruction by promoting interactive 

learning experiences and facilitating personalized feedback for students. In a related study, Johnson et al. (2021) explored the impact of 

professional development programs on enhancing teaching practices in mathematics courses. The results indicated that ongoing training and 

support for instructors led to improvements in instructional strategies and student outcomes.

Overall, these studies highlight the importance of evaluating teaching practices in mathematics courses within the current teaching 

evaluation system to ensure effective instruction and positive learning outcomes for students.

9. Challenges do Mathematics Faculty Members Face in Implementing Innovative Teaching 
Methods and Approaches

Mathematics faculty members in higher education institutions face specific challenges when implementing innovative teaching meth-

ods and approaches within the mathematics major. A study by Hiebert and Stigler (2017) explored the challenges faced by mathematics 

teachers in implementing innovative teaching practices, highlighting issues such as time constraints, lack of resources, and resistance to 

change. Another study by Boaler (2016) discussed the importance of shifting traditional teaching practices in mathematics towards more stu-

dent-centered and inquiry-based approaches, emphasizing the need for professional development and support for faculty members. Further-

more, a study by Schoenfeld (2019) examined the barriers to implementing innovative teaching methods in mathematics education, including 
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institutional constraints and lack of training opportunities for faculty.

In addition, a study by Herbst and Chazan (2018) focused on the challenges mathematics faculty encounter when trying to incorporate 

technology into their teaching practices, highlighting issues related to pedagogical content knowledge and technological proficiency. Lastly, 

a study by Ball (2020) discussed the role of teacher beliefs and attitudes in shaping the implementation of innovative teaching methods in 

mathematics education, emphasizing the need for ongoing reflection and professional growth among faculty members.

These studies shed light on the specific challenges faced by mathematics faculty members in higher education institutions when imple-

menting innovative teaching methods and approaches within the mathematics major.

One related study that delves into the challenges faced by mathematics faculty members in implementing innovative teaching meth-

ods within higher education institutions is a research article by Bressoud, Mesa, and Rasmussen (2018). This study explores the barriers that 

faculty encounter when trying to adopt active learning strategies in undergraduate mathematics courses. The authors highlight issues such as 

resistance from students, lack of institutional support, and time constraints as significant obstacles to the successful implementation of inno-

vative teaching approaches.

Another relevant study on this topic is a research paper by Henderson et al. (2020), which investigates the factors influencing faculty 

members’ decisions to adopt evidence-based instructional practices in STEM disciplines, including mathematics. The study identifies chal-

lenges such as lack of training, limited resources, and conflicting departmental priorities as key barriers to the adoption of innovative teaching 

methods.

Furthermore, a study by Hiebert and Morris (2019) examines the professional development needs of mathematics faculty members in 

higher education to effectively implement innovative teaching approaches. The authors discuss the importance of ongoing support and train-

ing for faculty to overcome challenges related to pedagogical change within the mathematics major.

In addition, a study by Stains et al. (2018) focuses on the role of departmental culture in shaping faculty members’ attitudes towards 

implementing active learning strategies in STEM fields, including mathematics. The authors emphasize the significance of creating a support-

ive environment that encourages experimentation and collaboration among faculty to address challenges associated with adopting innovative 

teaching methods.

Lastly, a study by Dancy and Henderson (2019) explores the impact of institutional structures and policies on faculty members’ ability 

to innovate in their teaching practices within STEM disciplines. The authors discuss how factors such as tenure requirements, promotion cri-

teria, and workload expectations can either facilitate or hinder faculty members’ efforts to implement new teaching approaches in mathemat-

ics education.

Mathematics faculty members in higher education institutions face specific challenges when implementing innovative teaching meth-

ods and approaches within the mathematics major. A study by Rasmussen, Marrongelle, and Borba (2018) explored the challenges faced by 

mathematics faculty in adopting innovative teaching practices. The researchers found that faculty members encounter obstacles such as lack 

of institutional support, resistance to change from colleagues, and limited resources for professional development. Another study by Hiebert 

and Morris (2019) focused on the barriers to implementing innovative teaching methods in mathematics education. The researchers highlight-

ed issues related to faculty beliefs about teaching and learning, as well as the constraints of traditional assessment practices.

Furthermore, a study by Boaler (2020) discussed the challenges mathematics faculty face in promoting a growth mindset among stu-

dents through innovative teaching approaches. The research emphasized the importance of creating a supportive learning environment that 

encourages students to embrace challenges and view mistakes as opportunities for growth. Additionally, a study by Schoenfeld (2018) exam-

ined the difficulties mathematics faculty encounter when integrating technology into their teaching practices. The author discussed the need 

for professional development opportunities that help faculty members effectively incorporate technology tools to enhance student learning 

experiences.

In conclusion, mathematics faculty members in higher education institutions encounter various challenges when implementing inno-

vative teaching methods and approaches within the mathematics major. These challenges range from institutional barriers to resistance from 

colleagues and difficulties in promoting new pedagogical approaches. Addressing these challenges requires ongoing support for professional 
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development, opportunities for collaboration among faculty members, and a shift towards a growth mindset approach to teaching and learn-

ing.

10. Synthesis
The synthesis of related studies offers a nuanced exploration of challenges encountered by mathematics faculty members when imple-

menting innovative teaching methods and approaches within the mathematics major in higher education institutions. Each study contributes 

unique insights, with common themes and variations emerging to enrich our understanding of this complex landscape.

In terms of common themes in related studies, institutional constraints emerge as a shared challenge. Studies by Hiebert and Stigler 

(2017), Rasmussen, Marrongelle, and Borba (2018), and Dancy and Henderson (2019) consistently highlight issues like limited resources, 

resistance to change, and conflicting departmental priorities. The varied nature and intensity of these constraints across studies underscore the 

diverse obstacles faced by mathematics faculty members.

Regarding the common theme of the need for professional development across related studies, Boaler (2016), Schoenfeld (2019), and 

Hiebert and Morris (2019) all emphasize the necessity for ongoing training and support to address challenges related to pedagogical content 

knowledge, technological proficiency, and beliefs about teaching and learning. The differences in the emphasis on specific aspects of profes-

sional development highlight the diverse dimensions of faculty training needs.

Examining the shared theme of resistance and beliefs among faculty members in implementing innovative teaching methods, Boaler 

(2020), Hiebert and Morris (2019), and Schoenfeld (2018) collectively underscore the crucial role of faculty attitudes, beliefs, and mindset in 

shaping the implementation of innovative teaching methods. The differences in focus among these studies, whether on resistance, beliefs, or 

attitudes, highlight the nuanced nature of faculty perspectives.

Regarding the common theme of student factors across studies, Bressoud, Mesa, and Rasmussen (2018), Henderson et al. (2020), and 

Boaler (2020) all explore challenges stemming from student factors, including resistance from students, lack of support for active learning 

strategies, and the need to foster a growth mindset. The degree of emphasis on student factors varies, illustrating the dynamic interaction be-

tween faculty and student challenges.

Moving to the synthesis of similarities and differences in the current study, the current study, akin to related research, identifies insti-

tutional constraints as a primary challenge for mathematics faculty members. Resource limitations, resistance to change, and the impact of 

institutional structures feature prominently in both the current study and related literature.

Regarding the recognition of the critical role of ongoing professional development in the current study, faculty members in the current 

study, like those in previous research, highlight the importance of continuous training to address challenges related to pedagogical change 

and technological integration.

Considering differences, while the current study shares commonalities with related research, its unique contribution lies in the empha-

sis on demographic factors influencing the challenges faced by mathematics faculty members. The investigation of differences based on age, 

sex, educational background, and years of teaching experience adds a distinctive dimension to understanding the nuanced landscape of chal-

lenges in the context of innovative teaching methods.

Concluding, the synthesis of related studies and the current research underscores the complexity of challenges faced by mathematics 

faculty members in implementing innovative teaching methods. While common themes provide a foundational understanding, the unique 

contributions of each study enrich our comprehension of the multifaceted landscape in higher education mathematics instruction.
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