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Introduction: The implementation of blended learning helps overcome the limitations of traditional “chalk-and-talk” didactic teaching and unidirectional passive learning, demonstrating significant value in cultivating students’ problem-solving skills, critical thinking, and enhancing instructional quality. However, there remains a lack of systematic evaluation frameworks for assessing blended learning quality in discipline-specific courses (e.g., Organizational Behavior).

Methods: This study developed a blended teaching quality evaluation system based on the CIPP (Context, Input, Process, Product) model, comprising four first-level indicators (context evaluation, input evaluation, process evaluation, and product evaluation) and sixteen second-level indicators, along with defining a five-level course performance rating set S (very low, low, medium, high, very high). Using the organizational behavior course repository from a public university in Henan Province as the sample, empirical analysis was conducted employing the Analytic Hierarchy Process (AHP).

Results: Empirical results indicate the course’s blended learning quality achieved an overall “High” rating. The AHP method not only effectively evaluates teaching quality but also identifies specific issues in teacher-student interactions through indicator analysis.

Discussion: The proposed CIPP-AHP integrated framework provides a practical diagnostic solution for blended learning quality (supported by 2023 data). Its indicator system and grading criteria are generalizable to similar courses, offering referential value for optimizing instructional design and teacher professional development.
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1 Introduction

With the rapid development of society, countries around the world have developed diverse innovative educational concepts and practices to promote global high-quality education development. However, establishing a scientific and systematic evaluation system to promote the sustainable and high-quality educational development has become an important task for universities. The key to high-quality development in higher education lies in transforming traditional one-way knowledge delivery classrooms into interactive spaces that foster wisdom. Therefore, the teaching quality evaluation system, student learning quality evaluation, and teacher classroom effectiveness have garnered widespread attention (Xu et al., 2022; Yang et al., 2022; Zhang and Gao, 2022). Traditional evaluation systems focus solely on the teaching process, neglecting talent development goals, which makes it difficult to guide the achievement of teaching objectives. Developing teaching evaluation models using big data and related analytical methods, studying the relationships between teaching variables in the new era, and effectively assessing teaching quality are crucial for advancing the high-quality development of higher education (Wang et al., 2022).

The evaluation of teaching effectiveness of teaching quality in universities is key to improving the quality of teaching activities and is widely applied globally (Hu and Chen, 2024). Student evaluations of teaching are an important indicator of teaching effectiveness (Li and Yang, 2024). Effectiveness evaluation helps promote teaching outcomes, value judgments, and problem diagnosis, thereby enhancing teaching quality and efficiency (Jinxue and Li, 2023; Wang and Fu, 2022). Many studies have focused on evaluating university teaching. Liu and Wang (2022) combined static and dynamic evaluations to identify teaching issues and clarify directions for improvement. Xia and Lv (2022) used machine learning techniques including decision trees, support vector machines, Bayesian theory, and random forests to evaluate student course data, demonstrating their effectiveness and importance in higher education data mining. Chen and Lu (2022) developed an intelligent teaching evaluation system that incorporates basic qualities, teaching attitudes, teaching methods, teaching abilities, and teaching effectiveness, thereby improving evaluation accuracy. Li (2022) conducted a scientific evaluation of English teaching through the Analytic Hierarchy Process (AHP) and K-means clustering. For evaluating the quality of university physical education teaching, Wang et al. (2021) proposed a model based on grey relational analysis and multi-attribute fuzzy evaluation, addressing the complexity of evaluation factors. Wei (2022) employed a grey relational model and a variable-weight comprehensive evaluation method to enhance the reliability of English teaching effectiveness evaluation. Xia and Xu (2022) developed a machine learning-based teaching quality evaluation system, which quantifies evaluation indicators and overcoming subjective factors to achieve satisfactory results. An (2022) proposed a deep learning-based evaluation model, that integrates teaching data through neural networks to achieve precise assessment. Li (2022) developed a university physical education teaching quality evaluation system based on decision tree algorithms and AHP, validating its correctness and applicability through experiments.

The rapid development of computer technology has driven the transformation of teaching models, making online and offline blended teaching the mainstream approach in universities. However, their teaching effectiveness has not yet met expectations. China places great importance on research into teaching quality evaluation. Blended teaching models restructure teaching processes through information technology, combining traditional teaching with new technologies and gradually gaining attention from teachers and students. Compared to traditional methods, blended teaching enhances self-directed learning abilities and promotes a shift from passive to personalized learning (Meng et al., 2019; Wu et al., 2021; Gu, 2022). Hu and Wang (2022) proposed a blended teaching effectiveness evaluation method based on big data analysis, constructing an evaluation system from three dimensions and achieving ideal results through constrained parameter analysis. Yuan (2021) improved the Markov chain evaluation model and validated its effectiveness experimentally. Guo and Niu (2021) developed an interactive teaching system for university basketball training, combining online and offline models to improve students’ basketball skills and academic performance. Hui (2021) found that the SPOC and deep learning blended model stimulates students’ interest in English speaking and promote self-directed learning and reflection. Cao (2022) developed a teacher-student interaction adaptability calculation model, validating the effectiveness of collaborative evaluation in blended teaching. Miao (2021) proposed an intelligent English blended teaching assistance model based on mobile information systems, integrating resources to achieve personalized teaching. Li et al. (2022) developed a blended teaching quality evaluation method using Bayesian theory, with experiments demonstrating its accuracy and discriminative power. Shao (2021) provided a feasible method for blended teaching evaluation by converting quantitative data into qualitative concepts through data mining algorithms.

Blended teaching methods are widely used in higher education, however there remains a significant research gap in the systematic and comprehensive evaluation of their effectiveness, particularly in the context of organizational behavior courses. Existing research primarily focuses on traditional teaching models, with limited attention given to blended teaching models. Blended teaching combines the advantages of online and offline methods, necessitating the development of more appropriate evaluation systems. Although the CIPP model (Context, Input, Process, Product) is widely used in educational evaluation, its systematic application to blended teaching research is insufficient. Existing studies often focus on single dimensions (e.g., student engagement or course design), lack comprehensive consideration of the teaching process, and rarely integrate models such as CIPP for structured evaluation. Additionally, the lack of empirical research combining qualitative and quantitative indicators hinders the deeper understanding of blended teaching effectiveness.



2 Methodology


2.1 CIPP (context, input, process, product) evaluation model

The CIPP model is an educational evaluation model proposed by the renowned modern American education evaluation expert, Stufflebeam. This model consists of four evaluation stages: Context evaluation, Input evaluation, Process evaluation, and Product evaluation. It is characterized by pluralism, scientific rigor, process orientation, diagnosis, and termination.

The CIPP evaluation model is a typical educational evaluation model, primarily applicable to school and educational program evaluations. Based on the current blended teaching evaluation models and the fundamental aspects of the CIPP evaluation model, this study conducted questionnaire and interview surveys to assess the demand for using the CIPP model in blended teaching evaluation in higher education institutions. The data were analyzed using the Questionnaire Star statistical software, and recommendations were proposed for effectively applying the CIPP model in blended teaching evaluation.

To improve the quality of teaching, it is recommended that decision-makers use CIPP evaluation model as a systematic method to evaluate all stages of an education plan, from formulation to implementation (Lei, 2024). Based on the CIPP model, effective teaching theory, and formative evaluation theory, Li and Hu (2022) developed a college teaching quality assurance indicator system and conducted an empirical study using colleges and universities as examples. The investigation and experimental results on the current state of quality assurance show that the CIPP-based evaluation index system of college teaching quality has good applicability. Tuna evaluated the effectiveness of tourism education undergraduate courses using the CIPP model. Quantitative research methods were used, and students from four universities in Türkiye were surveyed. The results indicate that, according to students’ opinions, tourism undergraduate courses have some strengths and weaknesses in the basic components of the CIPP model (Tuna and Basdal, 2021). The CIPP model is illustrated in Figure 1.

[image: Figure 1]

FIGURE 1
 The CIPP model.




2.2 Construction of mixed teaching quality evaluation index system based on CIPP

In the age of big data, blended teaching has emerged as a modern pedagogical approach, making the development of its teaching quality evaluation indicators an urgent research priority. Based on the CIPP evaluation model and the characteristics of blended teaching, the primary indicators of the teaching quality evaluation system include context evaluation, input evaluation, process evaluation, and product evaluation (see Table 1).



TABLE 1 The first level indicators of CIPP evaluation model.
[image: Table1]

Based on the first level indicators of CIPP evaluation model, we determine the secondary indicators through expert opinion survey. We selected 10 experts from the Business School of a public university in Henan Province to conduct an opinion survey, as shown in Table 2.



TABLE 2 Profiles of the responding experts in survey.
[image: Table2]

All 10 experts provided valid responses, including 1 Dean of Business, 1 Vice Dean of Business, 3 professors, 2 associate professors and 3 instructors, most of whom have 10 years or more of relevant work experience. The final secondary indicators were determined through expert consensus. Their relationships with primary indicators are demonstrated in Table 3 and Figure 2.

A  Context Evaluation.



TABLE 3 The relationship diagram between the primary indicators and secondary indicators.
[image: Table3]

[image: Figure 2]

FIGURE 2
 The relationship diagram between the primary indicators and secondary indicators.


Context evaluation is the foundation of the entire teaching evaluation, used to clarify the course’s positioning, objectives, content, and design direction, providing a basis for subsequent instructional design, implementation, and evaluation. Its secondary indicators include:

A1 Positioning and Concept: This indicator clarifies the course’s direction within the disciplinary system within the disciplinary system and talent development, providing the basis for the significance and value of the course in evaluation.

A2 Course Objectives: Based on the refinement of positioning and concept, it serves as the basis for judging whether the course aligns with educational and societal needs, providing measurement criteria for context evaluation.

A3 Course Content: Selected and organized based on course objectives, serving as the concrete vehicle for assessing the alignment of the course with its positioning, goals, educational context, and industry needs.

A4 Teaching Design and Management: Ensures the achievement of course objectives and the delivery of content, influencing the judgment of the feasibility and effectiveness of course implementation in context evaluation.

B  Input Evaluation.

Input evaluation provides the resources and conditions necessary for teaching implementation, serving as a critical link to ensure the smooth conduct of teaching. Its secondary indicators include:

B1 Online and Offline Resource Construction: Key to resource investment, directly linked to the quality and quantity of course inputs, and an important indicator for measuring the rationality of inputs.

B2 Online Teaching Platform: Provides technical support and an interactive environment for online teaching. Its functionality, stability, and other factors influence teaching effectiveness, serving as the basis for evaluating teaching technical means.

B3 Teaching Environment: Includes physical and virtual environments, affecting the smoothness of teaching implementation and students’ learning experiences.

B4 Teaching Team: The core of human resource investment, where the professional competence and teaching level of instructors directly impact the effectiveness of course implementation.

C  Process Evaluation.

Process evaluation focuses on the dynamic performance during teaching implementation, used to assess the effectiveness of teaching activities and students’ learning outcomes. Its secondary indicators include:

C1 Student Learning: Reflects students’ learning engagement, outcomes, and experiences.

C2 Teaching Situation of Teachers: Evaluates teachers’ teaching methods, attitudes, and effectiveness.

C3 Process Assessment: Quantifies each aspect of the teaching process to ensure the achievement of teaching objectives.

C4 Formative Assessment: Adjusts teaching strategies through dynamic feedback to optimize the teaching process.

D  Product Evaluation.

Product evaluation focuses on the final outcomes of teaching activities, used to measure the achievement of course objectives and the long-term impact of the course. Its secondary indicators include:

D1 Influence: Reflects the long-term impact of the course on students’ knowledge, abilities, and qualities.

D2 Results: Directly reflect students’ learning outcomes and the achievement of course objectives.

D3 Sustainability: Focuses on the future continuity of course effects, assessing the course’s support for students’ long-term development.

D4 Generalization: Considers the application value and promotion potential of course outcomes, evaluating whether the course has broad applicability.


2.2.1 Summary of the relationship between primary and secondary indicators

Primary indicators are the macro dimensions of evaluation, providing the overall framework for teaching evaluation.

Secondary indicators are the specification of primary indicators, used to refine evaluation content and provide operable assessment criteria.

Together, primary and secondary indicators form a complete evaluation system, ensuring the comprehensiveness, scientific nature and operability of teaching evaluation.




2.3 AHP


2.3.1 Origin and introduction

AHP was first proposed by Saaty in the 1970s for system decision support. It is a systematic analysis tool that calculated via eigenvector methods (Saaty, 1980).

The Analytic Hierarchy Process (AHP) is highly practical and convenient for decision-making and problem-solving.

1.  Addressing Complex Multi-Objective Decision Problems.

The evaluation of teaching quality in higher education involves multiple dimensions and indicators (e.g., teaching attitude, teaching methods, student engagement, etc.). The hierarchical structure typically includes a goal, criteria, and alternatives, as described in evidence 4 and 7. By constructing a hierarchical model, AHP can quantify qualitative issues, helping decision-makers better understand the relationships among various indicators.

2.  Supports the Integration of Subjective and Objective Evaluations.

Teaching quality evaluation includes both quantitative data (e.g., student grades, attendance rates) and qualitative indicators (e.g., teaching attitude, classroom interaction). AHP translates subjective judgments into quantifiable weights via pairwise comparisons using a 1–9 scale, as outlined in evidence 2 and 4, thereby integrating qualitative and quantitative indicators.

3.  Scientific and Transparent Weight Calculation.

AHP calculates the weights of each indicator by constructing a judgment matrix, ensuring the scientific and logical nature of the evaluation process. The weight calculation process is transparent, making it easy to verify and adjust, thereby enhancing the credibility of the evaluation results.

4.  Consistency Check Ensures Evaluation Reliability.

AHP provides a consistency check mechanism to detect logical inconsistencies in expert scoring or judgments, ensuring the rationality and reliability of the evaluation results. The consistency ratio (CR) must be less than 0.1 to ensure reliability, as defined in evidence 12 and 19.

5.  Flexibility and Adaptability.

AHP can adjust the hierarchical structure and indicators according to specific needs, making it suitable for evaluating different disciplines and teaching models. For example, in blended teaching models, AHP can flexibly integrate indicators for both online and offline teaching to construct an appropriate evaluation system. For instance, in blended teaching models, AHP can adaptively combine online interaction rates (quantitative) and offline teaching effectiveness surveys (qualitative), aligning with evidence 5’s application in multi-criteria scenarios.

6.  Wide Application and Maturity.

AHP has been widely applied in fields such as educational evaluation and management decision-making, and its maturity and effectiveness have been validated by extensive research and practice. In the evaluation of teaching quality in higher education, AHP has proven to be effective in handling complex, multi-dimensional, and multi-level problems.

7.  Supports Decision Optimization.

AHP not only evaluates current teaching quality but also identifies weaknesses in teaching through weight analysis, providing a scientific basis for teaching improvement.

In summary, the AHP method, with its systematic, scientific, flexible, and widely applicable characteristics, is an ideal tool for evaluating teaching quality in higher education. It is particularly suitable for addressing multi-dimensional evaluation challenges in blended teaching models.

Using AHP is helpful to simplify complex problems in a structured form, and to process and analyze data in pairs. It is a useful tool to solve the ambiguity and complexity of decision-making problems (Xing et al., 2024). Combined with literature research, AHP has several advantages. For example, AHP can help to deal with compound, unstructured and multi criteria based decision-making problems. Many researchers apply AHP to various decision-making fields (Ahmed et al., 2019; Naveed et al., 2017; Naveed et al., 2017). AHP allows decision making issues to be decomposed into components that allow the development of a hierarchy of dimensions and standards, thereby clarifying the level of importance associated with each dimension and standard (Ramaditya et al., 2023). AHP realizes group decision-making through group consensus (Zahir, 1999). AHP is useful in situations of uncertainty or risk, because it allows researchers or practitioners to develop scales when ordinary assessments cannot be applied (Millet and Wedley, 2002). AHP is based on the judgment of experts in professional fields and the field. When evaluating the model, it does not need a large number of samples to obtain stable results. Sometimes, data can be evaluated based on the opinions of an expert, and the results are still representative (Darko et al., 2019).

This also shows that in AHP research, sample selection is more important than sample size. This practice also proves the appropriateness of the sample data size used in this study. In this study, we use AHP to establish an evaluation model to determine the order of importance of the key factors that may affect the results of the student questionnaire.

Consistency analysis is the main method to test the reliability of expert judgment in AHP research (Saaty, 1980). Although the data we collected is based on professional knowledge, AHP can reduce the deviation through consistency analysis and ensure the reliability of the judgment through adjustment of results (Rui et al., 2023). In this study, based on the research data, our judgment matrix of indicators at all levels has been checked for consistency to check its reliability and ensure that the consistency threshold is less than 0.1 (value<0.1). The judgment matrix is constructed according to the survey and expert opinions. The judgment matrix is the basis for determining the weight order, so the judgment matrix should be constructed first when using the analytic hierarchy process. In order to accurately construct the judgment matrix, we should conduct accurate and detailed analysis and research on each constituent element.



2.3.2 Research stages and methods

The study was divided into three stages. In the first stage, we distributed the questionnaire to the interviewees, mainly college students, by sampling in combination with literature review. Then, we analyzed the survey results, obtain the key factors, and use them to build the hierarchical evaluation structure of the second stage evaluation system; In the second stage, we collected expert opinions from different disciplines to improve the accuracy of the assessment content. Based on their expertise, we invited experts from diverse disciplines to participate. We applied the AHP method to determine the relative importance and weight of indicators (Chang et al., 2022). In the third stage, with the help of the evaluation system we have established, we choose the business school of a public university in Henan Province to conduct teaching quality evaluation to test the effectiveness of the evaluation system. The mixed teaching quality evaluation process is shown in Figure 3.

(1)  In Equation 1, P represents the goal, and [image: image], [image: image] (,=1, 2, ·······, n) represents the factor. Indicates the relative importance of a pair [image: image] and [image: image]. The judgment matrix P can be constructed by [image: image]:
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[image: Figure 3]

FIGURE 3
 Mixed teaching quality assessment process.


When constructing the judgment matrix, we conducted repeated pairwise comparisons between factors to confirm their relative importance under a specific criterion. The scale used ranged from 1 to 9 (Guillermo, 2022) (see Table 4). The determination of [image: image] is based on multiple rounds of inquiry, which is obtained by consulting experts according to the scale of 1–9. The method of obtaining numerical value through multiple rounds of inquiry of experts can avoid the large deviation of the weight coefficient of teaching evaluation index caused by subjective factors such as the limitation of experts’ professional context.

(2)  Calculate the consistency of indicators. To determine the suitability of the questionnaire content, the consistency index (C.I.) (Equation 2) and consistency ratio (C.R.) (Equation 3) conduct conformance testing, both must be less than 0.1. Otherwise, there will be problems with the consistency of the hierarchical factors, and the consistency analysis of all factors must be conducted again.

[image: image]

[image: image]



TABLE 4 Evaluation metrics.
[image: Table4]

Where, CR is the random consistency ratio of the judgment matrix; CI is the general consistency index of the judgment matrix, and RI is the average random consistency index of the judgment matrix. See Table 5 for the value of judgment matrix of order 1–9:

(3)  Composite index method (Wu et al., 2022)



TABLE 5 Judgement matrix of order 1–9 (Li, 2022).
[image: Table5]

Use the comprehensive index method to multiply each index by its combined weight, and then add them to get the comprehensive index of the mixed teaching-quality evaluation system. It is calculated as follows:

[image: image]

In Equation 4, where Zi represents the comprehensive index of the evaluation index of unit i, the higher the numerical value, the higher the index, that is, the higher the reliability of the index; ωj is the combined weight of index j; yij is the standard value of indicator j.





3 Case study

(1)  Judgment matrix analysis. In the hierarchical structure, the judgment matrix of the first level indicators is expressed as matrix P (Equation 5), and each second level indicator matrix is expressed as A, B, C, D (Equations 6–9). According to the previous survey, we can get the judgment matrix as follows:

[image: image]
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(2)  Normalization of judgment matrix. Find the corresponding eigenvector ω (Equations 10–14) and the maximum eigenvalue of the eigenvector λ. The normalized eigenvectors rank the importance of each evaluation factor, that is, weight distribution.

[image: image]
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From the above data, we can get the weight distribution table of the primary and secondary indicators of the mixed curriculum quality evaluation system (see Table 6).

(3)  Consistency inspection. Through calculation, we can get the consistency test data of judgment matrices P, A, B, C, D.



TABLE 6 Weights of mixed curriculum quality evaluation system indicators.
[image: Table6]

From Table 7, we can see that the CR values of all judgment matrices of the project are less than 0.1, which passes the consistency test.

(4)  Data analysis. Our survey data are divided into five grades, as shown in Table 8. They are very good, good, medium, poor, and very poor. 326 students from the Business School of a public university in Henan Province were surveyed, and the data were collected through online questionnaires.



TABLE 7 Data sheet of consistency inspection.
[image: Table7]



TABLE 8 Evaluation grade.
[image: Table8]

The evaluation system survey data in this study were collected online through an anonymous survey using the “Questionnaire Star” platform. The survey is anonymous, does not collect personally identifiable information, does not involve sensitive topics, and does not require ethical review, thus ensuring participant privacy and data security.

Questionnaire Star is a professional online survey, examination, evaluation, and voting platform that provides users with powerful yet user-friendly services for online questionnaire design, data collection, custom reports, and survey result analysis. Compared to traditional survey methods and other platforms, Questionnaire Star has distinct advantages in terms of speed, ease of use, and low cost. Typical applications include:

Enterprises: Customer satisfaction surveys, market research, employee satisfaction surveys, internal training, demand registration, talent evaluation, training management, and employee exams.

Universities: Academic research, social surveys, online registration, online voting, information collection, and online exams.

Individuals: Discussion polls, public welfare surveys, blog surveys, and fun tests.

This study employed a random sampling method to survey 326 students using Questionnaire Star. The results are considered highly reliable for the following reasons:

1.  Sufficient sample size

The sample size of 326 students is generally considered sufficient in statistics, especially in educational research. For most university course or teaching evaluation studies, 326 students provide adequate statistical significance. According to the Central Limit Theorem, a sufficiently large sample size ensures that the sample distribution approximates the population distribution, reducing sampling bias.

2.  Random sampling method

The sample was selected through random sampling, theoretically giving each student an equal chance of being selected, which effectively reduces bias introduced by human selection. Random sampling minimizes sampling bias by ensuring sample representativeness.

3.  Matching of sample and population

If the sample’s gender ratio, grade distribution, and major background align with the overall student population, it can be considered representative. For example, if the gender ratio in the population is 1:1 and the sample’s gender ratio is close to 1:1, the sampling bias is minimal.

4.  Research purpose and scope

The research aims to evaluate the effectiveness of a specific course or teaching model, and the sample is drawn from the entire student population of that course. Thus, the sample size of 326 students represents a significant proportion of the student population, minimizing bias.

5.  Reasonableness of bias

In practical research, completely eliminating sampling bias is almost impossible. Researchers minimize bias and control its impact through statistical methods such as weighting adjustments and stratified analysis. If researchers follow scientific methods during the sampling process and analyze and discuss potential biases, the sampling bias can be considered within a reasonable range.



4 Conclusion

A random sample of 326 students is generally reasonable, provided the sample size is sufficient, the sampling method is scientific, and the sample aligns well with the population. Researchers enhance the reliability and generalizability of the results by analyzing data, optimizing methods, minimizing sampling bias, and clearly stating the study’s limitations.

Through the questionnaire survey, we obtained the basic data sets of 16 secondary indicators corresponding to 4 primary indicators. The corresponding data sets of 5 levels, namely, very good, good, medium, poor and very poor, are defined as Aj, Bj, Cj, Dj, Ej, j = 1,2,3,4. We set the evaluation set as S, then

[image: image]

We can get the final data by the comprehensive index method.

[image: image] See Table 9 for details.



TABLE 9 Evaluation data sheet of blended teaching mode.
[image: Table9]

Through data analysis, we can see that the scores of the two grades of “very good” and “good” account for 92.7% of the evaluation scores for the blended teaching model, indicating that the system’s evaluation results are positive.

Research on the Evaluation of Blended Teaching Quality Based on the CIPP Model holds dual value for both educational practice and theoretical development.

(1)  At the practical level:

The study reveals that the implementation of blended teaching requires optimization in three key areas:

i. Precision in resource allocation through context and input evaluation, coupled with the redesign of teaching processes to align with personalized learning needs.

ii. The constructed evaluation indicator system provides a scientific basis for educational departments to establish blended teaching standards, supporting the upgrade of quality monitoring systems.

iii. Evaluation data supports the creation of teacher competency profiles, facilitating the development of customized teacher training programs.

(2)  At the theoretical level:

The study achieves three major breakthroughs:

i. It validates the applicability of the CIPP model in digital education scenarios.

ii. It creates a multi-level evaluation framework comprising 4 dimensions and 12 core indicators.

iii. The innovative introduction of teaching outcome sustainability indicators provides a research paradigm for tracking the long-term effectiveness of blended education.

This research has significant extended value:

1)  Methodologically, it integrates the Analytic Hierarchy Process (AHP) with big data technology, opening new pathways for educational evaluation research.

2)  Its application scope can extend to fields such as management and vocational education, promoting interdisciplinary research collaboration and innovation.

Recommendations for educational management departments.

Establish dynamic feedback mechanisms based on this research, guide teaching innovation through special funds, and build a quality assurance closed-loop system characterized by “standard formulation, process monitoring, and data-driven decision-making.”



5 Result

This study constructs a blended teaching quality evaluation system for organizational behavior courses based on the CIPP model and employs the Analytic Hierarchy Process (AHP) to determine the weights of the evaluation indicators. The results show that process evaluation holds the highest weight (0.5411) in the blended teaching quality evaluation, followed by background evaluation (0.2466), while achievement evaluation has the lowest weight (0.069). This finding is consistent with the characteristics of blended teaching, where the design and implementation of the teaching process are the core factors influencing teaching quality, while teaching outcomes may take longer to materialize.

The following section provides an in-depth analysis of the study’s results in the context of existing literature and highlights the innovative and unique aspects of this research.


5.1 Comparison with existing studies

Previous research on teaching quality evaluation has primarily focused on traditional teaching models. For example, Xia and Lu analyzed course evaluation data using machine learning models, but their study did not account for the unique aspects of blended teaching. In contrast, this study targets the characteristics of blended teaching models and develops an evaluation system covering four dimensions: context, input, process, and product. This approach addresses the gap in existing research on blended teaching quality evaluation. Additionally, while Chen and Lu proposed a teaching effectiveness evaluation system that includes indicators such as teaching attitude, methods, and ability, their evaluation dimensions were limited and did not fully reflect the complexity of blended teaching. The innovation of this study lies in its use of the systematic framework of the CIPP model to incorporate all aspects of blended teaching, offering a more comprehensive evaluation framework.



5.2 The central role of process evaluation

This study finds that process evaluation is the most significant factor in blended teaching quality evaluation (weight of 0.5411), which is consistent with the findings of Zhang et al., who highlighted the design and implementation of the teaching process as critical to student learning outcomes. However, unlike Zhang et al., who focused solely on classroom interactions and teaching techniques, this study expands the indicators of process evaluation to include student learning, teacher instruction, process assessment, and formative evaluation. This refinement not only enhances the scientific rigor of the evaluation system but also offers specific guidance for teachers to improve the teaching process.



5.3 The importance of context evaluation

Context evaluation holds the second-highest weight in this study (0.2466). This finding aligns with the results of Wang and Li, who emphasized the importance of clear course objectives and teaching design in ensuring teaching quality. However, the unique aspect of this study is its focus on positioning and concept as the core indicators of context evaluation (weight of 0.4129), emphasizing the importance of course positioning and teaching philosophy in blended teaching. This finding provides theoretical support for blended teaching course design, indicating that course design should prioritize clear positioning and concepts to achieve teaching objectives.



5.4 The potential value of achievement evaluation

Although achievement evaluation has the lowest weight in this study (0.069), its key indicators (sustainability, impact, and scalability) offer valuable insights for assessing the long-term effectiveness of blended teaching. This finding contrasts with the work of Liu et al., who focused mainly on short-term teaching outcomes while overlooking long-term impacts. The innovation of this study lies in its introduction of sustainability and scalability indicators, providing a theoretical foundation for the long-term development and promotion of blended teaching.



5.5 Innovation in research methodology

In terms of research methodology, this study employs the Analytic Hierarchy Process (AHP) to determine the weights of evaluation indicators. This method is more scientific and objective than traditional qualitative approaches. Unlike the single evaluation method used by Chen and Lu, the AHP method more accurately reflects the importance of each indicator in actual teaching, thus improving the reliability of the evaluation results. Additionally, by combining qualitative and quantitative indicators, this study addresses the lack of data diversity in existing research, offering a more comprehensive data basis for blended teaching evaluation.



5.6 Practical implications

The evaluation system developed in this study not only offers a scientific foundation for evaluating the quality of blended teaching in organizational behavior courses but can also be adapted for teaching evaluations in other disciplines. For example, by adjusting the specific indicators of context and process evaluation, the system can be applied to blended teaching evaluations in fields such as management and education. Furthermore, the study’s results provide specific directions for teachers to improve teaching quality, including optimizing teaching design and enhancing process assessment.

This study addresses a gap in existing research on blended teaching quality evaluation by constructing a blended teaching quality evaluation system based on the CIPP model. The results not only validate the applicability of the CIPP model in blended teaching evaluation but also determine scientific weights for each indicator through the AHP method, providing specific guidance for enhancing teaching quality. Future research could expand the application scope of the evaluation system and continuously improve the evaluation indicators based on actual teaching feedback to promote the high-quality development of blended teaching.

Other educational institutions can follow the following systematic approach to integrate practical recommendations with implementation steps, forming a closed-loop management system:

1)  Top-Level Design and Preparation

Establish an interdisciplinary team (including education experts, teachers, and technical personnel) to define the goals of blended teaching evaluation. Conduct research on the strengths and weaknesses of existing teaching practices based on curriculum positioning. Establish a clear framework during the initial instructional design phase to ensure alignment between content, interaction methods, and teaching objectives. Simultaneously, plan teacher training programs to strengthen their ability to integrate online and offline teaching.

(2)  Construction of a Scientific Evaluation System

Based on the CIPP model (Context, Input, Process, Product), design evaluation indicators across four dimensions. Use the Analytic Hierarchy Process (AHP) to calculate weights, ensuring the system’s scientific rigor. Develop tools such as questionnaires and classroom observation forms, and embed artificial intelligence and data analysis technologies to track teaching data in real time.

(3)  Closed-Loop Implementation and Improvement

Collect diverse data (e.g., student feedback, classroom performance) to evaluate effectiveness and promptly provide feedback to teachers and management. Develop improvement plans based on evaluation results and establish long-term tracking mechanisms. Adjust teaching strategies and evaluation indicator weights each semester, focusing on the sustainability and impact of teaching practices.

(4)  Technology Empowerment and Ecosystem Expansion

Deploy online learning platforms and intelligent tools (e.g., AI-based learning analytics) to encourage teachers to innovate and use big data to optimize teaching interactions. Promote validated course models and evaluation methods through inter-school collaboration and interdisciplinary seminars, driving the establishment of industry-level standards for blended teaching.




6 Limitations and future directions

While this study has advanced blended teaching quality evaluation, certain limitations warrant attention. Firstly, the sample scope (n = XXX, drawn from the Organizational Behavior major at X University) limits external validity. Future research should adopt stratified sampling across multiple disciplines and institutions to enhance generalizability. Secondly, the evaluation framework’s weight allocation needs to account for discipline-specific pedagogical requirements, as STEM courses may prioritize technical competencies while arts courses emphasize critical thinking development. Finally, a given the rapid evolution of blended pedagogy, the assessment framework must incorporate adaptive mechanisms such as machine learning–powered real-time feedback analytics to ensure ongoing validity.
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