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With the arrival of Internet technology and the information era, China’s higher education has entered a new stage of development. In this context, new learning methods represented by “Internet+” have gradually emerged and rapidly spread, and traditional classroom teaching is facing a huge impact. At the same time, more and more students choose to learn independently through online courses due to resource constraints, time and space. This new learning method has posed a great challenge to the traditional education concept. Therefore, how to improve the quality of college education services has become one of the urgent problems to be solved at present. In this paper, from the perspective of service quality of college education, it is of practical significance to apply the theory of hybrid service quality to college hybrid education to explore its service quality improvement strategy. In this paper, the application of the PZB service quality model in professional education teaching is studied and discussed by using the methods of literature, mathematical statistics, and logical analysis. In this paper, the structure of the service quality evaluation system, influencing factors and results analysis, and the summary of improvement suggestions are deeply analyzed.
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1 Introduction

At present, the concept of service quality has been more in-depth and comprehensive understanding. From the initial focus on customer satisfaction and service remediation, a more complete and mature theoretical system has been gradually formed. Among them, service quality in the field of education is mainly reflected in the construction of relevant indicators to measure whether the educational services provided by schools to students meet the standards and how well they meet the needs, and on this basis, analyze the factors that affect the work, and then propose corresponding strategies and methods. However, there are still some shortcomings in the research on service quality, especially in the special form of hybrid education. Therefore, in this paper, we will take a university’s hybrid education service quality as an example and conduct further exploratory and confirmatory analysis research.



2 Literature review


2.1 PZB service

In this study, PZB service quality refers to comprehensive, effective, and accurate guidance by the teachers of professional education in the learning process of students, so as to achieve the purpose of guiding and improving the physical and mental quality of athletes and cultivating good habits. In the process of sports, the teaching contents and methods, means and forms of activities as well as relevant policies and regulations are organically combined (Simcic Brønn, 2012). PZB enables teachers and students to realize their self-worth and personal needs better and faster. It mainly includes the following aspects: (1) Provide high-quality curriculum resources with teaching objectives, so that students can get better development in professional education courses; (2) Establishing a sound and rational curriculum and teaching materials with strong regularity and relevance; (3) Regularly hold various activities to attract students to participate in physical exercise; (4) Regularly hold various activities so that students can get physical and mental health in sports and improve their interest in physical exercise (Streetman and Goodman, 2022).



2.2 Characteristics of service quality in professional education

The study of service quality is the focus of foreign scholars in recent years on the quality of education, students’ physical and mental health, social and economic development, etc. This paper analyzes the problems in university professional education and proposes corresponding countermeasures. In this regard, the following characteristics of service quality are proposed:

1. From the student’s point of view, we understand the current situation of the service quality of professional education teaching in schools. At the same time, teachers’ use of new technologies to teach is also a professional teaching method to improve student performance (Liu et al., 2023). Through the survey and research, the relevant factors affecting the quality of work of professional education teachers and students’ satisfaction with them are analyzed, and suggestions are made to effectively improve the physical fitness level of our college students, improve the curriculum and enhance the logistic support.

2. Students’ perceptions of excellent and poor service quality, the composition and influencing factors of professional education service quality in colleges and universities were analyzed. To improve the service quality, it is necessary to strengthen the main position of students, improve the logistics guarantee system. We found that a large proportion of students do not engage in physical activity regularly, and the proportion of physical exercisers who exercise less than 4 h a day account for less than 50% (Gil-Madrona et al., 2019a). Therefore, we must focus on cultivating students’ interest in physical exercise and pay attention to the cultivation of students’ interest in sports and exercise, and improve the level of teachers’ professional skills, etc. These measures are used to improve the current development of professional education (Shang et al., 2014).

3. Quality is assessed not only in terms of the outcome of the service, but also in terms of the process of the service. In the teaching process, it has been proved that the teaching dimension and the respect dimension are the two most important dimensions of teaching authority (Gil-Madrona et al., 2020). and the level of teaching quality is improved through the analysis of students, teachers and sports facilities. Meanwhile, Parsuraman, Zeithaml, and Berry proposed the service quality gap model (Figure 1). This model is a customer-oriented, service quality-as-a-whole model that evaluates and judges’ students’ teaching activities, thus achieving the goal of improving communication between teachers and students and the sports department as well as improving the management of professional education in universities. This model is a way to evaluate the teaching process using effective tools based on factors such as students, teachers and sports facilities, thereby improving the level of quality of professional education services in colleges and universities.

[image: Figure 1]

FIGURE 1
 PZB service quality gap model.





3 Methods of evaluating the quality of professional education teaching services in colleges and universities

The research on the evaluation method of professional education teaching service quality mainly refers to the use of scientific rationality principle and mathematical statistics and other theories combined with practice to build the satisfaction measurement system of college students, teachers and parents. Through the satisfaction survey of college students, teachers and parents, the factors that affect the quality of teaching and learning can be identified, and based on this, corresponding countermeasures can be proposed. In order to evaluate the teaching accurately and effectively, an evaluation model is established as shown in Figure 2. The main function of the model is: based on the satisfaction of teachers and students, through the analysis of its evaluation model, the problems in the teaching process can be found, and there is a need to strengthen the management and improve the quality of service in the practice of sports programs (Ritzer et al., 2021).

[image: Figure 2]

FIGURE 2
 Teaching evaluation model.



3.1 Delphi method


3.1.1 Concept of Delphi method

In the actual teaching process, the use of the Delphi method can effectively improve the level of communication and interaction between teachers and students and the level of service quality. It uses a certain number of investigators to explore and communicate the research questions to be studied, and then feedback to the relevant experts, who will then revise, amend their opinions and finally get the conclusions, in the use of this technique will generally have a process steps: firstly, determine the number of options proposed by the researcher, and then evaluate the options, and according to the feedback to amend the finalized questionnaire. Secondly, the results of the effectiveness evaluation should be accepted to a different degree for each feasible person selected, and then the results are given back to the students, so that teachers can improve the quality of their services by conducting teaching activities according to different evaluation criteria (Zubkova and Tagirova, 2020). Finally, it is suggested that each scholar should adjust and improve the content of each factor in a targeted way.



3.1.2 Delphi method for expert research

The Delphi method is a qualitative analysis method, the basic principle of which is to organize and summarize the information in the minds of experts, statistics and calculations, and transform it into simple and easy-to-understand regular characteristics, and then into a simple and easy to understand mathematical model, so that students have a general understanding of things, so that they can grasp the regular knowledge more easily to understand and remember. In practical applications, anonymous surveys are used. This random sampling of questions allows more teachers to participate in the survey to understand the teaching situation and related work dynamics, and also to get their ideas and needs, so that they can take the initiative to improve the teaching work, thus increasing students’ interest in learning, so that their motivation can be better mobilized (Miśniakiewicz and Krnáčová, 2021). The process of expert survey using the Delphi methods shown in Figure 3.

[image: Figure 3]

FIGURE 3
 Flow of expert survey using Delphi method.


The comprehensive analysis of student satisfaction in the process of evaluating the quality of sports services is a very important and practical and meaningful area of research. By building on the PZB-type structural model, the required information on the relationship between college teachers and students, teaching contents and methods, and mutual communication between teachers and students was constructed, and the judgment matrix of its literature information resource evaluation is shown in Table 1.



TABLE 1 Judgment matrix of literature information resources evaluation.
[image: Table1]




3.2 Hierarchical analysis method


3.2.1 Hierarchical analysis

The hierarchical analysis is a systematic research method that combines qualitative and quantitative aspects, translates the problem into a specific value, and gives reasonable suggestions based on the actual situation. When used in the application process, it is necessary to first determine what kind of relationship exists between the factors, and secondly to consider several aspects affecting students’ learning effectiveness, teaching quality and improving the performance of professional education teachers, so as to achieve a comprehensive and systematic analysis of students and to come up with reasonable suggestions. This can provide a theoretical basis for professional education teaching reform, which is also an important way to solve the current problems in the quality of professional education services (Parida and Baksi, 2011). By using this method, it can accurately reflect the current situation and development trend of school professional education service quality: first, ensure that the course content provided by the school conforms to the regulations of the Ministry of Education of China; second, strengthen the interaction between teachers and students and improve students’ participation; third, enhance the teaching enthusiasm of professional education teachers by establishing a perfect evaluation mechanism; fourth, strengthen the construction and management of the course assessment system (Long et al., 2020). Based on this, the specific steps of the derived hierarchical analysis method are shown in Figure 4.

[image: Figure 4]

FIGURE 4
 Specific steps of the hierarchical analysis method.




3.2.2 Calculation of index weights by using hierarchical analysis method

In the evaluation index of teaching service quality, the analysis of students’ satisfaction is mainly done by establishing a hierarchical structure model to determine the influence degree weights of each factor and determining the influence degree of each factor on students’ satisfaction by fuzzy comprehensive evaluation method, so as to come up with the strategy to improve the management level of professional education teaching service quality. In order to determine the weights, this paper uses hierarchical analysis to identify the main factors affecting the quality of professional education teaching services in colleges and universities and quantifies each dimension to derive the final results. By using the fuzzy comprehensive evaluation model to study the current management status and development trend of colleges and universities in most regions of China, the steps of its teaching evaluation are:

Set up a set of factors, which is a collection of indicators composed of evaluation indicators, as shown in formula (1).

[image: image]

Set up an evaluation set, which is a set that indicates the degree of merit of the evaluation objectives, as shown in formula (2).

[image: image]

The weight matrix of indicators is obtained from the hierarchical analysis (AHP), as shown in formula (3).

[image: image]

where, we are the weight value of each index. Through the investigation and analysis of the current situation of teaching service quality of professional education teachers, it is found that the current professional education teaching service in China has problems such as weak awareness of student participation, poor interaction between teachers and students, and lack of scientific and reasonable evaluation mechanism (Fallah Jelodar, 2016). In response to these problems, this paper puts forward relevant suggestions: improve the importance of school leaders, improve the management system and assessment standards; strengthen the construction of logistic support, and establish effective incentive and restraint mechanisms and rewards and punishments, so as to promote teachers and students to actively learn new knowledge and skills, which can lay a solid foundation for better development in the future.

Construct a single-factor evaluation matrix R, where [image: image] is the result of the evaluation of the factor as shown in formula (4), which has an impact on the satisfaction of students. The questionnaire and interview results found that professional education teachers have problems such as irregularity and unreasonableness in the teaching process, and the corresponding countermeasures are proposed for these phenomena: optimize the curriculum structure, strengthen the communication mechanism with parents to establish a good teacher-student relationship, improve the logistics guarantee system to improve the level of logistics services, so as to ensure the quality of professional education work in colleges and universities, improve student satisfaction, and actively improve the quality of logistics services.

[image: image]

The weighted average type of comprehensive judgment model [as shown in formula (5)] was used to evaluate and analyze the quality of professional education teaching services in colleges and universities, and it was found that the management mechanism of teaching service quality has not yet been formed, and the enthusiasm of students’ participation needs to be improved. In the survey, it was learned that the factors affecting the efficiency and effectiveness of professional education teachers in colleges and universities are multifaceted and multidimensional, mainly including incomplete teaching resources and equipment, poor professional quality of professional education teachers, and inadequate management of students by school leaders. In response to the above problems, corresponding countermeasures were proposed, such as strengthening the construction of hardware facilities and improving the equipment of professional education, improving the efficiency and quality level of logistics support, establishing an effective feedback mechanism and reforming the assessment system (Biese et al., 2021).

[image: image]

Calculating the comprehensive judgment matrix [as shown in formula (6)] is most used in fuzzy mathematics in three models: hierarchical analysis, fuzzy comprehensive judgment model, and gray system method. At present, the evaluation of professional education teaching service quality is mainly based on qualitative indicators. The hierarchical analysis method is the most widely used in education evaluation, which can make full use of the information provided by the factor fuzzy matrix to quantify the evaluation indicators of professional education teaching service quality, so that students can have an intuitive and comprehensive understanding of their learning effect and teachers’ working efficiency, thus improving the teaching service level (Nowoświat and Leszczyńska, 2016; Goodson et al., 2021).

[image: image]

The gray correlation degree was calculated to determine the correlation order, analyze the influencing factors, and propose countermeasures to improve the quality of professional education teaching services in colleges and universities in order to improve students’ participation in professional education classes. The correlation degree is calculated as shown in formulas (7)–(9).
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3.3 Computational analysis of teaching quality

The calculation and analysis of teaching quality refer to the dynamic adjustment of the relationship between teachers and students and between teachers and students through actual perception, feedback and monitoring in the process of students’ learning of professional education courses. Before the teaching practice is carried out, it is necessary to understand whether the content taught meets the requirements of this stage, and if not, it is necessary to correct and reformulate the relevant system in time to ensure the effective operation of the classroom; on the contrary, when problems arise, the teaching should be stopped immediately or measures should be taken to solve them, so as to ensure that the teaching quality is continuously improved and improved, and finally improve the comprehensive quality and ability of students. The above-mentioned method and model are used to evaluate the quality of classroom teaching in a certain teaching evaluation in our college, for example.

Set up the factor set: U = [us/teaching content, us/teaching method, us/teaching attitude, us/teaching basic skills, us/teaching effect].

Set up the evaluation set and assign the value: C = [very good, good, better, fair, poor].

By the AHP method, on the basis of consulting experts, the corresponding judgment matrix is established by the 1–9 scale method to determine the weights of factors at the same level, and then the judgment matrix is shown in the formula (10).

[image: image]

The one-factor evaluation matrix R obtained by the expert panel for the three teachers’ ratings is shown in formulas (11)–(13).
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A weighted average type of comprehensive evaluation model was used to analyze the current situation of the quality of professional education teaching services in Hunan universities using the questionnaire survey method. Problems affecting students’ low participation and lack of teachers’ active communication ability were found, and the evaluation results were obtained by using the synthetic operation of the fuzzy matrix, as shown in the formula (14).
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4 Design of hybrid education quality evaluation system based on the PZB service quality model


4.1 System architecture design

The hybrid education model is a new teaching method based on computer technology and communication network. It is based on computer information technology and uses various advanced means to build a systematic and standardized service quality evaluation system for colleges and universities. By monitoring and managing all aspects of the service process, the modelist improves students’ learning efficiency and satisfaction, enhances students’ learning motivation and realizes the sharing of higher-quality educational resources. From the theoretical point of view: it is important to establish a perfect scientific and reasonable evaluation index system to improve students’ comprehensive quality, and from the practical point of view: a scientific and reasonable evaluation model is established by taking multiple dimensions such as teachers’ teaching effect and school running efficiency as evaluation criteria. The system architecture is shown in Figure 5.

[image: Figure 5]

FIGURE 5
 System architecture.




4.2 Teaching quality evaluation system function module

Based on the PZB service quality evaluation system, the quality of hybrid education is scientifically and reasonably evaluated, mainly based on the number of problems encountered by students in the learning process, the length of time and the learning effect and other indicators to determine the teaching content. The evaluation criteria and methods are used to determine whether the teachers and students have achieved the expected goals in the implementation of the course. Based on this paper, the teaching quality evaluation system is studied, and its functional modules are shown in Figure 6.

[image: Figure 6]

FIGURE 6
 System functional modules.




4.3 Sampling strategies

This study adopts the “purposive sampling” of non-probability sampling in quantitative study research sampling methods, that is, according to the research purpose, the research objects that can provide the maximum amount of information for the research question are selected (Borrego et al., 2009).



4.4 Data collection

For this study, we collected data at Shenzhen Institute of Technology. We used purposeful sampling to select 800 students for a questionnaire survey. After extracting the data and excluding questionnaires with consistent answers and incomplete answers, there were 770 valid data.




5 Research results and discussion


5.1 Analysis of college students’ expectations of PE teaching service quality


5.1.1 Overall expectation analysis

Table 2 shows that the overall expectation of college students for the service quality of professional education is 4.02, which indicates that students have high expectations for the teaching quality of professional education courses. Through the survey of professional education teaching quality, we found that most students are generally satisfied with the service quality of the existing courses in colleges and universities, which shows that at present our professional education is constantly developing and improving. On the other hand, this also reflects the current public participation in sports and fitness awareness is not strong enough, the school management is not in place and other problems. Therefore, it is of great significance to improve the physical condition of college students and promote the healthy growth of the whole people.



TABLE 2 Analysis table of college students’ overall expectation of professional education teaching service quality (N = 770).
[image: Table2]



5.1.2 Analysis of expectations of students from different backgrounds on professional education teaching service quality

Through the analysis of teachers’ and students’ expectations in the questionnaire, there are differences in the perceived degree of professional education teaching service quality among students from different backgrounds. Under the traditional exam-oriented education, most schools focus on theoretical knowledge learning and neglect practical ability cultivation, therefore, many colleges and universities limit the teaching content to books for explanation and demonstration and other ways to improve classroom efficiency. Or, in order to cope with the examination only to arrange some courses with a large amount of class time, high difficulty, and difficulty to grasp and complete the task, they ignore the impact of factors such as practical hands-on operation and development of creative thinking ability of students on the quality of teaching, which makes students in professional education teaching cannot really master the knowledge learned, thus affecting the quality of school education. Under the PZB service quality model, universities investigate and study their own conditions and actual situation and propose corresponding countermeasures.



5.1.3 Analysis of college students’ expectations in different levels of professional education teaching service quality

By analyzing the different expectations of college students regarding the quality of professional education teaching services, we found that most students are satisfied with the teachers and school logistics, but some are dissatisfied. Firstly, there is a lack of communication between teachers and students, as teachers and students lack mutual understanding and timely and effective resolution of conflicts; secondly, the school has not established a perfect evaluation system to motivate and supervise the staff to improve their own business level, and again it is the teachers’ low expectation of professional education service quality, low quality and even vicious circle, which leads to students in a passive position in college education. The last thing is that because of the low quality of professional education teaching, leads to the failure of the logistics work in colleges and universities, thus making the quality of school education low.




5.2 Analysis of students’ actual feelings toward professional education teaching service quality


5.2.1 Analysis of overall feeling

As can be seen from Table 3, the overall average feeling of college students about the quality of professional education teaching service is 3.11, which shows a rising trend year by year, which indicates that there are big problems in the quality of professional education teaching service in colleges and universities. This paper mainly adopts the questionnaire survey method to study the factors influencing college students’ participation in professional education teaching quality.



TABLE 3 Analysis of students’ overall feelings about the quality of professional education services in college (N = 770).
[image: Table3]



5.2.2 Analysis of the actual feelings of students from different backgrounds about the quality of professional education teaching services

In the teaching process, professional education teachers should make reasonable plans for the course contents according to the actual situation of students. For example, students with a good foundation, strong self-control and high motivation can choose some easy-to-learn sports. For different groups of students, different forms and levels of classroom activities should be adopted to stimulate their interests and enthusiasm, while modern science and technology can be used to assist the teaching process, the use of multimedia technology to assist the professional education teacher to explain and demonstrate, so that students can intuitively perceive the relevant content.



5.2.3 Analysis of students’ actual feelings at different levels

From the students’ point of view, they have a high perception of the quality of teaching services and are able to grasp the problems they have in their daily activities. At the same time, the survey found that most students hope that teachers can provide more targeted, practical and up-to-date courses, which requires teachers to continuously improve their own service consciousness and professional skills in the teaching process, which can enable students to contribute more actively and enthusiastically to the professional education course learning.




5.3 Analysis of the gap between the actual feelings and expectations of college students on the quality of professional education teaching services


5.3.1 Analysis of the overall discrepancy

As can be seen from Table 4, the overall actual feeling of students on the quality of professional education teaching services is less than the expected value, and the satisfaction of students with the quality of teaching services is lower than the expected value. Through the survey, it is found that the main factor affecting the work enthusiasm and effect of professional education teachers in colleges and universities is their own quality. Therefore, in order to improve the image of professional education in society and enhance the overall level of the school, it is necessary to strengthen the construction and improvement of the teaching management system, so that teachers and students can really enjoy the services of modern higher education with high quality and efficiency, thus improving the quality of teaching (Bezruk and Skorik, 2015).



TABLE 4 Analysis of the overall discrepancy in the quality of professional education services (N = 770).
[image: Table4]



5.3.2 Analysis of the overall disparity of students with different variable backgrounds

The variability in the quality of professional education services is mainly for different groups of students, and there are large differences between individual students. For those students who have good grades in school and have a good learning base, they receive more higher-quality and higher-level quality fitness sports programs, while for those who are not willing to participate in sports activities, there are negative effects and reduced positive emotions generated. Those who participate in sports or participate in other programs may also reduce the efficiency of sports due to lack of exercise physical fitness and other reasons. The most popular leisure activities among young people during the week are the use of technology and the neglect of physical exercise (Gil-Madrona et al., 2019b), which requires teachers to improve the quality of teaching services according to different groups of students, through the effective quality of teaching services to improve the communication skills between professional education teachers and students and the enthusiasm for sports participation.





6 Conclusion

The PZB service quality model is a service quality concept that aims to achieve service quality by satisfying customer needs and through information exchange and feedback. Its core is customer satisfaction, i.e., “making customers satisfied.” Adopting the PZB service model in the field of professional education teaching service can effectively improve teaching quality and also promote professional education teaching reform, which is conducive to the school and teachers to jointly improve the management ability and teaching level in all aspects of professional education classroom. Based on the service quality theory, this study constructs a mixed education service quality model for colleges and universities in China based on relevant literature and practical experience at home and abroad. On this basis, the model is verified through questionnaires, and the current situation and problems of mixed education service quality in colleges and universities are analyzed from three aspects of “expectation,” “feeling,” and “difference between feeling and expectation.” We also analyzed the current situation and problems of hybrid education service quality in three aspects: “expectation,” “feeling” and “gap between feeling and expectation.” The innovations of this paper are as follows: firstly, there is no research on service quality in the field of mixed education in academia, and most of the existing studies are focused on higher education; secondly, although foreign countries have started to pay attention to the research on service quality, due to the different cultural background, the foreign service quality models cannot be directly applied to the actual situation in China, so we need to establish a service quality evaluation system that meets Chinese characteristics.



7 Limitations

Vocational education is a huge education system, and the cultural backgrounds and teaching strategies of each country and region are different. In addition, the data collected in this study come from the same Chinese school. The conclusions drawn may not be generalizable to countries outside Asia. education system, and I hope that future foreign researchers can also do the same research to explore whether the education system in other different cultural backgrounds can get consistent conclusions and promote it.
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