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Abstract: This study aimed to investigate the students' satisfaction with the advanced mathematics 

course program at University S of Jinan and compare students’ satisfaction across different 

demographic factors. The study was conducted through a questionnaire survey with 357 students in the 

academic year of 2024 at University S of Jinan in Shandong Province, China. The current level and 

differences in students’ satisfaction with Advanced Mathematics Course at University S of Jinan 

compared by students’ gender, grade, subject, whether they are class officers, and place of origin were 

analyzed. The results showed students’ satisfaction with advanced mathematics course was regarded as 

“high” at University S of Jinan. Significant differences were found under all variables except gender 

and whether they were class leaders or not. Students’ satisfaction with the advanced mathematics course 

was lower for all first-year students compared with the other grades. Students in arts major were more 

satisfied with their advanced mathematics course than students in science majors. Students’ satisfaction 

from rural areas was significantly higher than those from urban areas. Finally, conclusions, discussion 

and recommendations were provided, including a hierarchical teaching system established at each grade 

level to emphasize teaching and learning, the integration of theory and practice of related subjects 

should be added in disciplines, and targeted assistance and academic support should be provided to 

students in less developed areas to narrow the basic gap between students. 

 

Keywords: College Students, Advanced Mathematics Course, Students’ Satisfaction  

 

Introduction 

Advanced Mathematics Course are not only an important part of the discipline of mathematics, 

but also the foundation of many disciplines. Globally, there are some differences in the content and 

teaching methods of advanced mathematics course, but in general, the core concepts and theories are 
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common. Advanced mathematics courses usually include calculus, linear algebra, differential 

equations, and real number theory (Shi, 2010). These courses provide students with the necessary 

mathematical tools and foundations for further study and research. Advanced Mathematics Course in 

many countries and regions are constantly reforming and innovating to meet the needs of the times 

(Zheng, 2017). 

 As an important course in university public courses, advance mathematics plays a crucial role 

in cultivating students' logical thinking, analyzing and problem-solving abilities (Song, 2021). Since 

the 1980s, with the development of China's economy and the advancement of science and technology, 

Advanced Mathematics Course have undergone many reforms and innovations. These reforms and 

innovations are mainly centered on teaching content, teaching methods and assessment methods, aiming 

to improve the quality of advance mathematics and better serve the economic and social development 

(Li, 2005). 

There are some significant problems with the students’ satisfaction with the advanced 

mathematics course. With the popularization of online teaching, students' learning attitudes have 

changed greatly, which can easily affect the progress and purpose of course learning. Therefore, it was 

necessary to explore and understand the students’ satisfaction of the advanced mathematics course that 

has been pending in educational research. 

 

Research Objectives 

1. To identify the demographic factors of the students at the University S of Jinan, Shandong 

Province, China, including their gender, grade, academic discipline, whether they are class officers, and 

their place of origin. 

2. To assess the current level of students’ advance mathematics course satisfaction at University 

S of Jinan Shandong Province, China. 

3. To analyze the differences in students’ satisfaction with Advanced Mathematics Course 

among students at University S of Jinan, Shandong Province, China, based on their demographic 

factors. 

 

Literature Review 

The Advanced Mathematics Course 

It was generally recognized that advanced mathematics is a discipline formed by post-calculus 

in the seventeenth century, deeper algebra, geometry, and the cross-cutting elements between them. 

Advanced mathematics is more difficult than elementary and secondary mathematics and belongs to 

the university curriculum. The study of variables is the study of advanced mathematics, but it is not the 

study of variables alone. As for the courses that usually accompany "advanced mathematics", they are 

linear algebra, probability theory and mathematical statistics. 
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The advanced mathematics course is one of the important public courses at the university level 

in China (Xiu et al., 2011). It focused on the study of variables and functions, and covers the core 

content of limits, differentiation, integration, and so on. (Li, 2002). 

Advanced Mathematics Course help students understand the quantitative relationships and 

patterns of change in nature and social phenomena through rigorous logical reasoning and mathematical 

methods. Calculus is the main tool, and differentiation studies the local properties of functions, such as 

the rate of change (Su, & Zhang, 2020). Integration is used to solve the total problem of area and volume 

under the curve. 

Advanced Mathematics Course develop students' ability to think logically, abstractly and solve 

practical problems. It lays a solid mathematical foundation for the study of subsequent specialized 

courses and for the development of scientific research, engineering technology and other fields, and 

plays an irreplaceable role in many professional fields. 

Expectation Confirmation Theory 

This theory originated in the field of consumer behavior research and has since been widely 

applied across various domains.   

Before using a product or service, users form expectations about its performance based on their 

past experiences. After use, they compare their perceived actual performance with their expectations. 

If the actual performance meets or exceeds the expectations, the expectations are confirmed, and users 

feel satisfied, potentially leading to repeat use or continued engagement.  Conversely, if the actual 

performance falls short of expectations, users may feel dissatisfied and discontinue use. Satisfaction is 

influenced by both the degree of expectation confirmation and perceived performance—higher 

confirmation and better performance lead to greater satisfaction.   

Students similarly develop expectations for a course before enrollment. After taking the course, 

they assess their satisfaction by comparing the actual experience with their initial expectations. If the 

course meets or exceeds their expectations, students feel satisfied and may be more likely to continue 

studying it; otherwise, dissatisfaction may arise. Research has shown a significant positive correlation 

between the degree of expectation confirmation and course satisfaction. Students with higher 

confirmation tend to express greater willingness to persist with the course. For instance, if a 

programming course fulfills students' expectation of in-depth algorithm explanations, satisfaction 

increases; however, if the explanations fall short, dissatisfaction grows.   

Course satisfaction research focuses on students’ perceptions and evaluations of course quality 

(Yin & Hu, 2023). In related studies, satisfaction is often defined as a psychological state in which 

students rationally assess the balance between the costs they incur and the benefits they derive (Cheng, 

2018). The aim of satisfaction research is to enhance service quality and student satisfaction, thereby 

strengthening institutional competitiveness.   

In terms of theoretical frameworks, satisfaction theory serves as the foundational basis for 
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studying course satisfaction (Li, 2010). Models like the ACSI (American Customer Satisfaction Index) 

provide practical frameworks for measuring course satisfaction by evaluating product/service attributes 

and quality, offering valuable insights for improving course quality.   

Empirically, researchers typically collect data through questionnaires, interviews, and 

observations. Often, a combination of qualitative and quantitative research methods is employed (Jiang, 

2009) to comprehensively understand students’ needs, expectations, and satisfaction levels.   

Practically, course satisfaction studies offer schools valuable feedback to identify strengths and 

weaknesses in their curricula, guiding improvements. Additionally, the findings can facilitate 

comparative analyses of teaching quality across different courses or institutions, providing a basis for 

educational policy decisions.   

In summary, course satisfaction theory and related research play a crucial role in improving 

educational service quality and enhancing student satisfaction (Li, 2009). By addressing student needs 

and refining mechanisms for assessing teaching quality, this research contributes to the continuous 

advancement of education. 

Attribution Theory 

Kelly (1967) proposed the three-dimensional attribution theory, which classifies attribution 

phenomena into multi-cue and single-cue attributions. It points out that people's behavior attribution 

involves three factors: the objective stimulus object, the actor, and the relationship or situation. The 

attribution requires considering the specificity, commonality, and consistency of the information to 

make a judgment. 

Root (1960) proposed the control source theory, suggesting that individuals have different 

attributional tendencies for life event outcomes, categorized as internal and external control types. 

Internal controls believe event outcomes mainly depend on internal factors like their own ability and 

effort, while external controls attribute outcomes to external factors like luck, fate, and the environment. 

Weiner (1974) proposed that people's analysis of behavioral success or failure can be 

summarized as six reasons: ability, effort, task difficulty, luck, physical and mental conditions, etc. 

Subsequent research refined the theory of motivation and attribution, categorizing the six factors into 

three dimensions: factor origin, stability, and controllability. 

Attribution theory, focusing on causal inferences for event outcomes, shares common 

dimensions of control point (internal/external), stability, and controllability. For example, attributing 

success to one's own effort is internal attribution, while attributing it to good luck is external attribution. 

Ability is generally seen as a stable factor, while effort is relatively unstable. Effort is usually 

controllable, whereas luck is not. People's attribution styles affect their emotions, expectations, and 

subsequent behavior. 

If students attribute good learning results to external factors like good course design and 

teachers, they will be more satisfied with the course. Conversely, if they attribute poor results to course 
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or teacher issues, satisfaction decreases. For instance, good test scores increase satisfaction because 

students believe the course content is systematic and teacher guidance is appropriate; poor scores 

decrease satisfaction due to perceived unreasonable course arrangements. 

Teachers can use attribution theory to understand students through their course learning 

outcome attributions. If students attribute poor performance to lack of ability, frustration may arise, 

affecting course satisfaction. If they attribute it to insufficient effort, they may be more motivated to 

improve, allowing teachers to provide targeted encouragement and guidance. 

Using attribution theory, teachers can guide students toward positive attributions. For example, 

attributing success to ability and effort enhances self-confidence and achievement sense, increasing 

course satisfaction. Attributing failure to controllable factors like insufficient effort helps students 

understand that improvement through self-effort is possible, rather than giving up due to uncontrollable 

factors, thus fostering positive attitudes toward the course. 

Based on students' attributions, teachers can identify teaching problems. If students attribute 

learning difficulties to challenging content or inappropriate teaching methods, adjustments can be made 

to improve course satisfaction. 

 

Methodology 

This study was conducted to investigate the satisfaction of students at University S of Jinan 

with the advance mathematics course. The total number of students in this study was 5019, the sample 

size was determined to be 357 based on the sample size requirement of Krejci & Morgan (1970), a total 

of 357 questionnaires were distributed. During December 2024, the link of questionnaires was 

distributed to the students through the school's WeChat group, 357 questionnaires were distributed. 

Finally, 357 questionnaires were collected, and all collected questionnaires provided the valid data, the 

retuned valid questionnaire rate reached 100% in this study. 

The questionnaire part of this study consists of two parts: the first part is the basic information 

of individuals, which mainly includes five background factors: students' gender, grade, subject, whether 

they are class cadres, and place of origin. The second part of the questionnaire investigates students' 

satisfaction with the advanced mathematics course, including six dimensions: teaching environment, 

teaching management, teaching methods, teaching content, teaching communication and teaching 

assessment.  

The questionnaire of this study was adopted from Zuo (2019) in "Survey and Research on 

Satisfaction with Advance mathematics in Applied Undergraduate Colleges and Universities", to which 

questions in the section of demographic background information were added, thus constituting the 

research questionnaire of this study. Because the questionnaire in Zuo’s (2019) "Survey and Research 

on Satisfaction with Advance mathematics in Applied Undergraduate Colleges and Universities" has 

already been tested for reliability and validity, and it was often used repeatedly in China, the 
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questionnaire was used in this study instead of conducting a pilot test. 

 

Results 

Demographic Analysis of Questionnaire Participants 

According to the data from the questionnaire, among the students at the University S of Jinan 

who responded to the questionnaire, 186 of them, or 52.1%, were male and 171, or 47.9%, were female. 

The number of men and women in this study is not very different, and the gender ratio was relatively 

even. The grade level of college students participating in the study was mainly concentrated in the 

freshman year, accounting for 32.5%, followed by the sophomore year accounting for 27.2%, and the 

junior and senior year accounting for 20.4% and 19.9% respectively. In the survey on majors, the 

proportion of liberal arts and science is relatively concentrated, accounting for 38.7% and 40.1% 

respectively, followed by art, accounting for 21.3%. In the survey on whether the students are class 

cadres or not, 48.7% of the students are class cadres and 51.3% of the students are not class cadres, 

which was relatively even. In the survey about the place of origin, the proportion of urban students was 

76.2%, and the proportion of rural students is 23.8%, and the students from rural areas were a relatively 

small group in the survey of this study.  

Descriptive Statistics on Students’ Satisfaction in Advanced Mathematics Courses in 

University S of Jinan, Shandong Province 

Using descriptive statistical analysis, the teaching and learning environment was examined. 

According to the results in Table 1, the overall mean score for this dimension was M=3.79, indicating 

a high level of quality. Specifically, "there is full and complete multimedia equipment" (M=3.83), "class 

size matches the size of the classroom" (M=3.78), and "the allocation of class time is appropriate to the 

program requirements" (M=3.77) all demonstrated high levels of satisfaction. Therefore, the teaching 

and learning environment in private colleges was at a consistently high level across all measured 

aspects. 

 
Table 1: Descriptive Statistical of Teaching and Learning Environment 

Dimension N M SD Interpretation 

There is full and complete multimedia equipment. 357 3.83 1.021 High 

Class size matches the size of the classroom. 357 3.78 1.065 High 

The allocation of class time is appropriate to the requirements of the 

program. 

357 3.77 1.063 High 

 

Descriptive statistical analysis was carried out to examine the teaching and learning 

management at S University. According to the results in Table 2, the overall mean score for this 

dimension was M=3.81, clearly indicating a high level of effectiveness. Specifically, for “teachers take 
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daily attendance, such as roll call before and during class,” the mean score was M=3.77, reflecting a 

high level of performance. Regarding “teachers in the classroom are able to effectively utilize 

instructional time,” the mean score reached M=3.83, further emphasizing the strong execution in this 

aspect. Similarly, for “the atmosphere in the classroom is lively and stimulates students' interest,” the 

mean score was M=3.82, also showcasing an excellent outcome. Collectively, these findings affirm that 

the teaching and learning management at S University maintained a consistently high standard across 

all measured elements. 

 
Table 2: Descriptive Statistical of Teaching and Learning Management 

Dimension N M SD  Interpretation 

Teachers take daily attendance, such as roll call 

before and during class. 

357 3.77 0.972 High 

Teachers in the classroom are able to effectively 

utilize instructional time. 

357 3.83 1.030 High 

The atmosphere in the classroom is lively and 

stimulates students' interest. 

357 3.82 0.991 High 

 

Using Descriptive statistical analysis was conducted to assess the utilization of pedagogical 

tools. As shown in Table 3, for the dimension “Teachers in the classroom are able to actively and 

effectively utilize multimedia in their lessons,” the mean score was M = 3.84, indicating a high level of 

implementation. For “Teachers in the classroom use math software appropriately in the instructional 

process,” the mean score was M = 3.69, also reflecting a high degree of satisfaction. Overall, these 

results suggest that teachers exhibit a commendable performance in leveraging various pedagogical 

tools within the classroom environment. 

 

Table 3: Descriptive Statistical of  Pedagogical Tools 

Dimension N M SD Interpretation 

Teachers in the classroom are able to actively and 

effectively utilize multimedia in their lessons 

357 3.84 0.998 High 

Teachers in the classroom use math software 

appropriately in the instructional process. 

357 3.69 0.987 High 

 

Descriptive statistical analysis was conducted to examine the dimension of pedagogical content. 

According to the results in Table 4, the overall performance of this dimension was excellent, with all 

evaluated indicators remaining at a high level. "The teaching content is rich, highlights key points and 

difficulties, and facilitates students' acquisition of structured knowledge," scored 3.74, demonstrating 
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the effectiveness of teaching content in knowledge construction. "The teaching content covers 

intellectual elements, mathematical modeling cases, the history of mathematics, and mathematical 

culture, which can stimulate students' interest," received a score of 3.68, indicating that diversified 

content has successfully enhanced students' learning motivation. "Teachers actively update the teaching 

content, connect theory with professional practice, and focus on practical problem-solving," scored 

3.71, highlighting the practicality and timeliness of the teaching content. "The cultivation of students' 

mathematical competence in teaching practice sessions meets professional requirements," with a score 

of 3.72, shows that practical teaching has achieved remarkable results in shaping professional abilities. 

In conclusion, in terms of pedagogical content, whether in knowledge construction, interest stimulation, 

or practical application, a high standard has been reached. 

 

Table 4: Descriptive Statistical of Pedagogical Content 

Dimension N M SD   Interpretation 

The teaching content is rich, highlights the key 

points and difficulties, and facilitates the acquisition 

of structured knowledge by students. 

357 3.74 1.091 High 

Teaching content is intellectual, mathematical 

modeling cases, history of mathematics and 

mathematical culture, which can stimulate students' 

interest. 

357 3.68 1.122 High 

Teachers are actively updating their teaching 

content, linking theory to professional practice and 

focusing on practical problem solving. 

357 3.71 1.091 High 

The development of students' mathematical 

competence in teaching practice sessions meets the 

requirements of the profession. 

357 3.72 1.075 High 

 

Using descriptive statistical analysis, instructional communication was examined. According 

to the results in Table 5, the overall performance in this dimension showed positive trends. Specifically, 

"Teachers often listen to students' problems and opinions, and guide students to think and learn 

independently" (M=3.84) indicated a high level. "The instructor is proactive in asking students 

questions about the course" (M=3.71) also demonstrated a high level. Additionally, "Students who do 

not understand the content of the course can receive timely answers to questions and assistance from 

the instructor" (M=3.73) was rated as high. Therefore, instructional communication in the observed 

context achieved consistently high levels across all evaluated aspects. 
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Table 5: Descriptive Statistical of  Instructional Communication 

Dimension N M SD   Interpretation 

Teachers often listen to students' problems and 

opinions, and guide students to think and learn 

independently. 

357 3.84 1.054 High 

The instructor is proactive in asking students 

questions about the course. 

357 3.71 1.119 High 

Students who do not understand the content of the 

course can receive timely answers to questions and 

assistance from the instructor. 

357 3.73 1.053 High 

 

Using descriptive statistical analysis, the teaching and learning assessment was examined. 

According to the results in Table 6, the overall performance in this dimension reflected a high-quality 

level. Specifically, "Teachers assign a variety of extracurricular assignments to promote students' 

mastery of knowledge in a comprehensive manner" (M=3.72) indicated a high degree of effectiveness. 

"The instructor is able to correct assignments and provide feedback on assignment grades in a timely 

manner" (M=3.81) demonstrated the highest mean score among the evaluated items, highlighting strong 

performance in feedback efficiency. Additionally, "The examination covers the core content of the 

course, and the assessment methods and grades are scientifically sound" (M=3.74) showed a solid level 

of scientificity and comprehensiveness. Collectively, these findings suggest that teaching and learning 

assessment in this context achieved consistent high standards across all measured aspects. 

 

Table 6: Descriptive Statistical of Teaching and Learning Assessment 

Dimension N M SD   Interpretation 

Teachers assign a variety of extracurricular 

assignments to promote students' mastery of 

knowledge in a comprehensive manner. 

357 3.72 1.095 High 

The instructor is able to correct assignments and 

provide feedback on assignment grades in a timely 

manner. 

357 3.81 1.048 High 

The examination covers the core content of the 

course, and the assessment methods and grades are 

scientifically sound. 

357 3.74 1.032 High 

 

Satisfaction of Students in Advanced Mathematics Courses in University S of Jinan 

From the items of each sub-dimension, the mean value is higher than 3.68, and the overall 
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satisfaction level reached 3.76, so the satisfaction level of the students at University S with the advanced 

mathematics course was regarded as high. 

According to the analysis of the mean value, one of the highest scores is found in the item 

"Teachers often listen to students' problems and opinions, and guide students to think and learn 

independently", and one of the lowest scores is found in the item "Teaching content is highly 

intellectual, cases of mathematical modeling, the history of mathematics, and the culture of 

mathematics, and it can stimulate the students' interest". The lowest score was found in "The teaching 

content is intellectual, examples of mathematical modeling, history of mathematics and mathematical 

culture, and can stimulate students' interest.  

 

Discussion 

There is no significant difference in the satisfaction level of the advanced mathematics 

course among different genders of U of S students. 

The main reason may be that the knowledge system and teaching requirements of advanced 

mathematics are uniform and do not change according to the gender of students. Both male and female 

students have to study the same calculus, vector algebra, etc., and face the same difficulties and key 

points in the process of learning, such as the calculation of limits, the application of derivatives, etc., 

and the objectivity of these contents makes the gender factor have little influence on the degree of 

satisfaction. 

Secondly, teachers usually adopt a common teaching model and treat male and female students 

equally. In the classroom, they receive the same lectures, demonstrations and assignments, and learn in 

the same teaching environment. For example, when teaching the concept of definite integral, teachers 

have the same teaching schedule and requirements for both sexes, and both sexes are mostly interested 

in fulfilling their academic requirements and acquiring knowledge to support their own professional 

studies. This did not lead to a significant difference in satisfaction due to gender differences. 

There is a significant difference in the satisfaction level of advanced mathematics course 

among different grades of students at University S of Jinan. 

The satisfaction level of senior students is higher than that of freshmen, sophomores and 

juniors. Satisfaction of senior students is higher than that of freshmen, sophomores and juniors, while 

satisfaction of juniors is higher than that of freshmen and sophomores, and satisfaction of sophomores 

is higher than that of freshmen. Satisfaction was higher in all dimensions for juniors than for other 

grades, and lower in all dimensions for freshmen than for other grades. 

The high satisfaction of senior students may be due to the fact that they have completed most 

of the courses, have a complete knowledge of the knowledge system, and can see the practical use of 

the subject in their further education or work. For example, science and engineering students may apply 

their knowledge of advanced mathematics to solve real-world problems at the final design stage, thus 
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gaining a deeper appreciation of its value (Wu & Lin, 2023).  

Junior students are studying their major courses in depth, many of which are closely related to 

advanced mathematics, and they begin to understand the importance of advanced mathematics as a tool 

subject, so their satisfaction is higher than that of freshmen and sophomores. Sophomores are just 

beginning to encounter some more in-depth advanced mathematics content and may find it more 

difficult but compared with the ignorance of freshmen when they first encountered advanced 

mathematics, they have already had a certain degree of adaptation, so their satisfaction level is slightly 

higher. Freshmen students, who have just been exposed to advanced mathematics, are disturbed by its 

abstract concepts and high level of difficulty and have not yet realized the importance of advanced 

mathematics in their majors, so their satisfaction level is the lowest. 

There is a significant difference in the satisfaction of advanced mathematics course among 

students at University S in different disciplines.  

The overall satisfaction with the advanced mathematics course and the satisfaction with the 

teaching environment, teaching management, teaching methods, teaching content, teaching 

communication, and teaching assessment dimensions are higher for students at the University S of Jinan 

whose majors were arts than for students of arts and sciences. The satisfaction of the Advanced 

Mathematics Course of the students at University S in the science category is in between that of the 

students of the liberal arts category and that of the students at University S of Jian in the arts major, and 

the satisfaction of the advanced mathematics course of the students at University S in the humanism 

major is the lowest. 

This result may be due to the fact that, in the eyes of art students, advanced mathematics is a 

relatively new subject, which contrasts with their daily art studies, and the novelty of this subject 

increases favorability. Moreover, they are less pressured to apply the complex theories of advanced 

mathematics to their professional practice and are able to view the subject with a relatively relaxed 

mindset. 

The fact that the satisfaction of science students is higher than that of arts students and lower 

than that of arts students may be due to their deeper understanding of advanced mathematics. On the 

one hand, the knowledge system of science and advance mathematics is closely connected, and they 

can see the practical value of advance mathematics in their majors, but at the same time, because the 

science majors have higher requirements for advance mathematics, they will face more challenges and 

pressure during the learning process, for example, physics majors have to use advance mathematics 

knowledge in calculating complex physical models and chemistry majors have to use advance 

mathematics knowledge in carrying out quantitative analyses, and the difficulty of learning may lead to 

a lower level of satisfaction than that of art majors. The difficulty of learning may cause the satisfaction 

level to be not as high as that of the art program. 

The lowest satisfaction rate in the liberal arts may be due to the relatively weak connection 
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between the content of liberal arts majors and advanced mathematics. For liberal arts students, learning 

advanced mathematics may feel abstract and difficult to understand, and they seldom apply advanced 

mathematics knowledge directly in their own majors and future career development, resulting in their 

low motivation and satisfaction with the subject. 

There is no significant difference in satisfaction with the advanced mathematics program 

among U of S students who are class officers or not. 

The reason for this result may be that advance mathematics is a theoretical and logical subject, 

and its teaching content, teaching methods and assessment standards are relatively fixed for all students 

and will not change depending on whether they are class cadres or not. Whether they are class officers 

or ordinary students, they all have to learn the same mathematical theorems and formulas and complete 

the same level of difficulty in homework and examinations. 

Most of the students study advanced mathematics mainly to fulfill their academic requirements, 

to get credits or to lay the foundation for their professional studies, and class cadres and non-class cadres 

are the same in this respect. Their expectations for this course are mainly centered on mastering 

knowledge and passing the examination successfully, and there is no big difference because of the status 

of their positions. 

In terms of learning experience, although class cadres may spend their efforts on organizing 

class activities and other matters, in the advanced mathematics classroom learning, they are in the same 

environment and receive the same teaching resources. For example, they listened to the teacher 

explaining the integral knowledge and took the test together in the classroom, etc. These common 

learning experiences made no significant difference in their satisfaction with the advanced mathematics 

course. 

There is a significant difference in the satisfaction of Advanced Mathematics Course among 

students at the University S of Jinan with different places of origin.  

The overall satisfaction with the advanced mathematics program, as well as the six dimensions 

of teaching environment, teaching management, teaching methods, teaching content, teaching 

communication, and teaching assessment, were higher for students from rural than from urban areas. 

On the one hand, in terms of learning mentality, students from rural areas may value the 

opportunity of university education more. They are aware that learning opportunities are hard to come 

by, so they have an active learning mindset for every course, including advanced mathematics. They 

put more effort into challenging courses such as advanced mathematics, and when they are able to 

master certain knowledge and skills, they will have a higher sense of satisfaction. 

On the other hand, from the perspective of basic improvement, some students from rural areas 

may have a relatively weak foundation in mathematics in high school, but the university advanced 

mathematics course provides a platform for them to improve again. If they make progress in the 

university advanced mathematics course, for example, from being confused about complex concepts at 
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the beginning to gradually understanding and being able to apply the knowledge to solve problems, the 

sense of achievement brought by such progress will enhance their satisfaction with the course (Zhang, 

2024). The urban students, on the other hand, may not have the same sense of progress in advanced 

mathematics as the rural students because they may have already had relatively better educational 

resources in high school. 

 

Table 7: Hypotheses Test Results 

Research Hypothesis Results 

H1: There is a significant difference in the satisfaction of advanced mathematics 

course among students at University S of Jinan, Shandong Province, China, based on 

different factors of demographic background variables. 

Partially valid 

H1-1: There is a significant difference in the satisfaction of the advanced 

mathematics course among the students at University S with different genders. 

Invalid 

H1-2: There is a significant difference in the satisfaction of the advanced 

mathematics course among the students at University S with different grades. 

Valid 

H1-3: There is a significant difference in the satisfaction of advanced mathematics 

course among the students at University S with different majors. 

Valid 

H1-4: There is a significant difference in advance mathematics course satisfaction 

among students at University S with whether they are class leaders or not. 

Invalid 

H1-5: There is a significant difference in the satisfaction of Advanced Mathematics 

Course among students at University S with different places of origin. 

Valid 

 

As a result of the study, significant differences in the satisfaction of advanced mathematics 

course among the students at University S with different students’ grades, majors and places of origin. 

However, there is no significant difference in the satisfaction of the advanced mathematics 

course among the students at University S with different genders and with whether they are class leaders 

or not. 

 

Conclusions 

This study examined the current status of students' satisfaction with the advanced mathematics 

program at Shandong University S in China, focusing on the following key aspects: 

1. Demographics: The study population was slightly male-skewed, with the highest number of 

respondents being first-year students (nearly 33% of the total), though differences between other grades 

were minimal. 

2. Overall Satisfaction: Students' overall satisfaction with the advanced mathematics program 

at Shandong University S was generally high. 
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3. Comparison of Satisfaction Levels: Significant differences were found in satisfaction across 

several demographic factors: 

Grade Level: Senior students showed higher satisfaction across all dimensions compared to 

other grades, while freshmen showed lower satisfaction. 

Discipline: Students in arts disciplines reported the highest satisfaction, followed by science, 

with liberal arts students showing the lowest satisfaction. 

Place of Origin: Rural-origin students reported significantly higher overall satisfaction and 

higher satisfaction across all six dimensions compared to urban-origin students. 

4. Other Factors: No significant differences were found in overall satisfaction or the six 

dimensions between different genders, class officer status, or, interestingly, the specific breakdown of 

satisfaction by the six teaching dimensions was not found to vary significantly between genders. 

 
References 

Annie, & Selden, J. (2018). Book review: Informal content and student notetaking in advanced 

mathematics classes. Journal for Research in Mathematics Education, 48(5), The College 

Mathematics Journal, 3, 234-234. 

Asada, M., Fukawa-Connelly, T., & Weber, K. (2024). What do university mathematics students' value 

in advanced mathematics courses? ZDM – Mathematics Education, 56(7), 1-12. 

Becker, W., Conroy, S., Djurdjevic, E., & Gross, M. (2018). Crying is in the eyes of the beholder: An 

attribution theory framework of crying at work. Emotion Review, 10(2), 125-137. 

Byun, S.-Y., Irvin, M. J., & Bell, B. A. (2015). Advanced math course taking: Effects on math 

achievement and college enrollment. The Journal of Experimental Education. 

Caiyun, L., & Zhang, T. (2016). Research-oriented teaching reform of advanced mathematics course in 

petroleum science. International Journal of Engineering, Science and Mathematics, 5(4), 31-

39. 

Cao, Q. (2010). Analyzing the development and impact of attribution theory. Journal of Jingdezhen 

Higher Education, (03), 38-40. 

Cha, Z. (2020). Designing math classroom teaching from cognitive characteristics. Educational 

Observation, (27), 76-78. 

Chen, T. H. (2012). Teaching practice of secondary school physics based on mind mapping. Yangtze 

River Delta (Education), (04), 102-103. 

Chen, Z. (2024). On the era value of role modeling in the connotative development of high-quality 

teacher team building. Journal of Liaoning Economic Management Cadre College, (03), 110-

112. 

Cheng, Y., & Tan, A. (2018). Research on influencing factors of learning satisfaction in online open 

courses. Journal of Hunan Institute of Industrial Vocational Technology, (06), 13-19, 27. 



 
 The 9th STIU International Conference July 29-31, 2025, Thailand 

 

 

816 

Cui, B., & Zhang, Y. (2024). A study on the factors influencing online learning satisfaction of open 

universities from the perspective of community of inquiry theory. Journal of Northwest College 

of Adult Education, (06), 36-41.Dilara, S., & Serkan, C. (2024). The inclusive mindset 

transformation needs of teachers working in challenging conditions: An examination from the 

perspective of Activity and Attribution Theory. Teaching and Teacher Education, 152, 104-

113. 

Domini, & South, F. (2020). Understanding determinants for STEM major choice among students 

beginning community college. Community College Review, 83(4), 439-468. 

Ercikan, K., McCreith, T., & Lapointe, V. (2005). Factors associated with mathematics achievement 

and participation in advanced mathematics courses: An examination of gender differences from 

an international perspective. School Science and Mathematics, 105(1), 5-14. 

Fei, D., Yan, S., Lu, J., Zhou, W., & Fan, Z. (2020). Research on clustering algorithm of electricity 

consumption measurement data based on hybrid Gaussian model. Electronic Design 

Engineering, (20), 106-110. 

Feudel, F., & Fehlinger, L. (2023). Using a lecture-oriented flipped classroom in a proof-oriented 

advanced mathematics course. International Journal of Mathematical Education in Science and 

Technology, 54(1), 46-73. 

Fielden, L. V., & Rico, M. (2018). Attribution theories in language learning motivation: Success in 

vocational English for hospitality students. English Language Teaching, 11(11), 44. 

Fukawa-Connelly, T. P., & Newton, C. (2014). Analyzing the teaching of advanced mathematics 

courses via the enacted example space. Educational Studies in Mathematics, 86(3), 323-349. 

Gao, F. (2015). Survey and analysis of professional satisfaction of higher vocational students—Taking 

Henan Economic and Trade Vocational College as an example. Journal of Anhui Institute of 

Vocational Technology, (02), 53-56. 

Gao, N. (2024). Reflections on the practice of cultivating top innovative talents—A discussion based 

on optimizing postdoctoral cultivation. Journal of Jilin College of Education, (09), 164-168. 

Ge, M. (2013). Focusing on students' differences, flexible choice of cooperation. Talent, (16), 40. 

Goodchild, S., Apkarian, N., Rasmussen, C., & Katz, B. (2020). Critical stance within a community of 

inquiries in an advanced mathematics course for pre-service teachers. Journal of Mathematics 

Teacher Education, 23(3), 12-22. 

Guo, L. (2017). Analysis of factors affecting the satisfaction of higher vocational advanced mathematics 

course implementation—A questionnaire survey based on higher vocational colleges and 

universities in Changzhou Science and Education City. Vocational and Technical Education, 

(14), 69-72. 

Han, R. S. (1994). Weiner's attribution theory and its application to education. Qilu Journal, (05), 125-

128. 



 
 The 9th STIU International Conference July 29-31, 2025, Thailand 

 

 

817 

Hareli, S. (2014). Making sense of the social world and influencing it by using a naïve attribution theory 

of emotions. Emotion Review, 6(4), 336-343. 

He, K., & Yang, Y. (2020). Research on the status quo, problems, and path of students' evaluation of 

teaching in colleges and universities. Journal of Mudanjiang College of Education, (12), 54-

58. 

Hewett, R., Shantz, A., Mundy, J., & Alfes, K. (2018). Attribution theories in human resource 

management research: A review and research agenda. The International Journal of Human 

Resource Management, 29(1), 87-126. 

Hu, G., & Huang, M. (2017). A study on the measurement of satisfaction and influencing factors of 

flipped classroom teaching in adult colleges and universities—An empirical analysis based on 

MOOCs. Journal of Distance Education, (02), 104-112. 

Huang, X. (2024). Research on the teaching design of advanced mathematics courses based on the 

outcome-based education concept. Journal of Contemporary Educational Research, 8(6), 148-

154. 

Hyland, D., & O’Shea, A. (2021). The nature and prevalence of diagnostic testing in mathematics at 

tertiary-level in Ireland. Teaching Mathematics and Its Applications: An International Journal 

of the IMA, 40(1), 32-50. 

Jiang, Y. (2009). Research on the organization method of foreign language collaborative knowledge 

construction classroom. Shandong Foreign Language Teaching, (03), 31-36. 

Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities. Educational 

and Psychological Measurement, 30(3), 607-610. 

LaBelle, S., & Martin, M. M. (2014). Attribution theory in the college classroom: Examining the 

relationship of student attributions and instructional dissent. Communication Research Reports, 

31(1), 110-116. 

Li, H. (2009). Implications and suggestions of research on the relationship between service quality and 

student satisfaction in higher education. Journal of Chifeng College (Natural Science Edition, 

(12), 208-209. 

Li, L. (2010). The construct of unified satisfaction theory. China Building Materials, (04), 96-99. 

Li, Q., & Ma, L. (2024). Study on the dilemma and countermeasures of teachers' university presses in 

the context of discipline construction in the new era—Taking Shaanxi Normal University 

Publishing General Press as an example. Publishing Reference, (07), 27-32. 

Li, S. (2002). Structural analysis method of "advanced mathematics." Journal of Chongqing Petroleum 

College, (02), 50-52, 7-8. 

Li, Y. (2005). Characteristics analysis of college students and the reform of mathematics teaching in 

colleges and universities. Journal of Changchun University of Jinan Science and Technology 

(Social Science Edition, (03), 10-12. 



 
 The 9th STIU International Conference July 29-31, 2025, Thailand 

 

 

818 

Liu, K. (2019). Analyzing the application of multimedia in teaching advanced mathematics. Talent, 

(35), 9. 

Liu, L., Fang, S., Hao, S., & Du, Y. (2016). Research on student satisfaction and influencing factors of 

education quality in local undergraduate colleges and universities—Analysis of survey data 

based on CCSS of University Y. Research on Higher Engineering Education, (04), 105-111. 

Liu, X., & Pan, L. (2023). A structural equation-based model of accounting practice teaching 

satisfaction. Journal of Hunan Engineering College (Social Science Edition, (01), 99-107. 

Ma, C. (2022). "How" and "Why” application of attribution theory in classroom management. New 

Classroom Teacher, (11), 53-56. 

Ma, H. (2023). Differences in math proficiency between male and female students and the factors 

affecting them—A gender analysis of PISA data. Journal of China Women's College, (06), 99-

107. 

Ma, X. (2006). Cognitive and affective changes as determinants for taking advanced mathematics 

courses in high school. American Journal of Education, 113(1), 123-149. 

Mei, H. (2022). A strategic study on the application of Weiner's attribution theory in teaching. 

Secondary School Curriculum Counseling, (18), 12-14. 

Pan, L. (2010). Application of Mathematica software in university mathematics teaching. Computer 

Knowledge and Technology, (23), 6547-6548. 

Pang, J., Sun, W., Wang, J., Chen, H., & Shi, G. (2023). A practical study on the learning effect of 

college students under the teaching mode of network platform—Taking engineering drawing 

course as an example. Heilongjiang Science, (07), 118-120. 

Park, S. B. (2013). Investigating students’ perceptions of a high-stakes examination using attribution 

theory. Studies in English Education, 18(1), 1-27. 

Pavlova, I., & Yevdokimov, M. (2019). Advantages of using interactive boards in advanced 

mathematics classes at technical universities. Vestnik of Samara State Technical University. 

Psychological and Pedagogical Sciences, 2(42), 134-144. 

Peng, J., Lu, Y., & Gao, G. (2018). Exploration of freshman seminar class in process equipment and 

control engineering. Journal of Higher Education, (21), 84-86. 

Ren, X. (2024). Exploration on the teaching reform of higher vocational mathematics curriculum driven 

by big data. Education Informatization Forum, (08), 6-8. 

Savolainen, R. (2013). Approaching the motivators for information seeking: The viewpoint of 

attribution theories. Library and Information Science Research, 35(1), 63-68. 

Shi, Y., Pu, Q., Qu, Z., & Wu, M. (2023). Status quo of learning satisfaction of online course resources, 

influencing factors and their enhancement strategies. Modern Education Technology, (03), 91-

99. 

Snead, K. C., Magal, S. R., Christensen, L. F., & Ndede-Amadi, A. A. (2015). Attribution theory: A 



 
 The 9th STIU International Conference July 29-31, 2025, Thailand 

 

 

819 

theoretical framework for understanding information systems success. Systemic Practice and 

Action Research, 28(3), 273-288. 

Song, J. (2021). Exploring the method of implementing course ideology in teaching advanced 

mathematics. Journal of Liaoning Institute of Science and Technology, 23(03), 69-70, 98. 

Wang, C., Chen, X., & Chu, W. (2020). Survey on the current situation of educational satisfaction in 

applied colleges and universities and policy suggestions. Research on Applied Higher 

Education, 5(03), 8-13. 

Wasserman, N. H., Weber, K., Fukawa-Connelly, T., & McGuffey, W. (2019). Designing advanced 

mathematics courses to influence secondary teaching: Fostering mathematics teachers’ 

“attention to scope.” Journal of Mathematics Teacher Education, 22(4), 379-406. 

Weber, K. (2004). Traditional instruction in advanced mathematics courses: A case study of one 

professor’s lectures and proofs in an introductory real analysis course. Journal of Mathematical 

Behavior, 23(2), 115-133. 

Wilder School of Government and Public Affairs, Virginia Commonwealth University, & Department 

of Criminology and Criminal Justice, University of South Carolina. (2019). Concentrated 

disadvantage, racial disparities, and juvenile institutionalization within the context of 

attribution theory. Criminal Justice Studies, 32(4), 330-355. 

Wiley, M. G., & Eskilson, A. (2012). Repairing a spoiled identity: An application of attribution theory. 

Sociological Focus, 45(4), 321-330. 

Yang, X., Wang, Y., & Chen, F. (2020). The current situation of students' learning satisfaction and 

strategies to improve it in S Normal University of Jinan Province. Education and Examination, 

(04), 72-79. 

Ye, J. (2024). Research on the ideological and political teaching of advanced mathematics course. 

Education Reform and Development, 8(6), 188-194. 

You, S., & Sharkey, J. D. (2012). Advanced mathematics course-taking: A focus on gender equifinality. 

Learning and Individual Differences, 22(4), 484-489. 

Zhang, Y. (2007). An empirical study of gender differences in career choice self-efficacy among higher 

vocational students. Vocational Education Research, 12(1), 86-88. 

Zhu, I. (2022). Exploration and practice of civic and political construction of advanced mathematics 

course. Journal of Jiamusi Vocational College, (11), 100-102. 

 


