
Unraveling the Multidimensional Mechanism of College Students' Satisfaction with AI-Assisted Courses: A Structural Equation Modeling Approach



.     
.
              . 
                     
	.
..
.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM
ABSTRACT 
	Artificial Intelligence (AI)  has deeply penetrated the entire process of higher education, and the satisfaction of college students with artificial intelligence in courses is crucial. Currently, the mechanisms influencing university students' satisfaction with the application of Homo sapiens artificial intelligence in courses remain unclear.This study focuses on the artificial intelligence scenario of higher education courses, and conducts an empirical analysis of student satisfaction data(N=462) through structural equation model (SEM). In this study, we constructs a three-dimensional influence mechanism model including learning effectiveness, technical functionality and innovation, content accuracy and credibility. The research results indicate that: three dimensions all significantly positively affect student satisfaction, but there are obvious differences in the intensity and mechanism of the curriculum. Content accuracy is the core evaluation criterion (standardized path coefficients is 0.54), and the problem of knowledge illusion needs to be solved through the construction of discipline corpus and adversarial training mechanism. Learning efficiency is the key driving force, and AI emotional support systems trigger interest conversion through emotional regulation, but we need to be wary of the deprivation of control caused by algorithm black boxes. Technological innovation needs to be guided by content form innovation, enterprises should optimize multi-modal generation capabilities, and teachers need to reconstruct personalized teaching design. This study provides theoretical support and practical path for improving the reliability and satisfaction optimization of AI education applications.
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1. INTRODUCTION
1.1 [bookmark: _Toc4939]RESEARCH BACKGROUND
1.1.1 Extensive Application of Artificial Intelligence

[bookmark: _Toc5595][bookmark: _Toc9527]In the era of the rise of big data, artificial intelligence, as the engine driving industrial structure upgrading and economic innovation and development, its algorithms are constantly iteratively upgraded, making the decision-making ability of intelligent systems better and better. With the huge demand for artificial intelligence technology in the economy and society, the application of artificial intelligence technology has been widely penetrated into scenario-based applications in multiple fields, providing people with more convenient, more humanized and personalized services, so that people have a richer experience in an intelligent society(Zhang, 2025).Therefore, with the rapid development of the Internet, Internet of Things, big data and other fields, artificial intelligence is based on various data sources and different forms of data, and the application range is becoming more and more extensive. It is penetrating into the key links of the real economy, bringing effective and tangible changes: in factories, intelligent quality inspection improves product qualification rate and production efficiency; In hospitals, image analysis technology helps doctors diagnose conditions more accurately; In the financial sector, the intelligent risk control system greatly reduces the risk of fraud; In farmland, intelligent technology accelerates the cultivation of improved seeds; In the classroom, personalized learning paths make "teaching according to aptitude" no longer a problem; In urban management, intelligent systems make resource allocation more reasonable and governance efficiency is also significantly improved. These in-depth applications not only demonstrate the increasing maturity of technology, but also promote the transformation of core business processes in various industries to intelligence.AI has been elevated to the height of national strategy, artificial intelligence has become a new focus of competition among major powers, and more than 40% of countries have formulated AI strategies. In particular, the United States proposed the "Artificial Intelligence Manhattan Plan" and the European Union issued the "Artificial Intelligence Continental Action Plan". This means that the value created by artificial intelligence is no longer just a simple efficiency improvement, but has moved towards a broader strategic level.

1.1.2 Rapid development

As a core force in various socio-economies, sectors such as finance, healthcare, manufacturing, and transportation are embracing AI. The use of massive data combined with machine learning has brought the development of artificial intelligence in natural language understanding, image recognition, voice interaction, etc. into a new era, realizing self-learning, high-quality decision-making and providing accurate services, surpassing the upgrading speed of traditional industries to a certain extent. 

[bookmark: _Toc4735][bookmark: _Toc29225][bookmark: _GoBack]With the emergence of cutting-edge technologies such as 5G and generative artificial intelligence, scientific and technological means have profoundly changed the teaching mode of vocational education(Song & Zhang, 2025).In the field of education, diverse media and knowledge presentation forms can activate the learning process through multisensory stimulation, which not only improves the interest of learning, but also helps the establishment of unconscious memory (St Clair, Coward, & Schneider, 2023)]. In addition, artificial intelligence can quickly identify students' individual differences by analyzing learning behavior data in real time, including thinking characteristics, knowledge mastery, learning bottlenecks, etc., and dynamically adjust the learning path, content difficulty and interaction mode accordingly to achieve precise teaching support.

1.1.3 [bookmark: _Toc19973]Strong permeability

The changes in the field of education are equally obvious. The deep integration of big data and machine learning drives AI core technologies such as natural language processing and computer vision, constantly breaking through performance bottlenecks in education scenarios, and then reconstructing the whole process of "teaching, examination, evaluation, and management" of online education. When teaching, generative AI such as DeepSeek and Doubao can accurately match learning resources by building knowledge graphs and personalized recommendation algorithms, and can also provide intelligent tutoring at any time; During the exam, the AI proctoring system relies on behavior recognition technology to detect cheating more efficiently and make the evaluation fairer; When correcting homework, the intelligent correction system is fast and objective, freeing teachers from repetitive labor; In terms of management, AI-enabled curriculum management tools have helped teachers reduce a lot of transactional work, allowing them to focus more on instructional design (Shao, 2025). 

[bookmark: _Toc26097]Artificial intelligence intervention has significant effects on universities to innovate teaching models, reconstruct teaching processes, carry out teaching testing, analyze academic conditions, and diagnose academic levels(Morawski, 2025).AI is profoundly reshaping the ecological environment of higher education, and the AI of curriculum has become a current trend. But the students' attitudes towards this change are clearly divided into different camps. The AILES-CS assessment results of Wuhan University show that the total score of students' AI literacy is 4.105 out of 5, which does not seem low, but the mastery of ethical cognition and technical knowledge is seriously unbalanced. This cognitive gap is directly reflected in attitudes: liberal arts students are often more concerned about the ethical risks that AI applications may bring because they do not know enough about technology; Science and engineering students, on the other hand, pay more attention to the efficiency of tools and feel that improving efficiency is the first priority(Wang et al., 2023).At the same time, as emerging technologies such as big data, cloud computing, and mobile Internet become more and more mature, and their application in the education industry is also deepening, the model of "artificial intelligence + education" is attracting more and more attention.

1.2 [bookmark: _Toc3877]PURPOSE AND SIGNIFICANCE OF THE STUDY
1.2.1 [bookmark: _Toc29946]Purpose of the study

Satisfaction (SAT) refers to students' subjective evaluation of their experience throughout the entire process of intelligent teaching.Research findings indicate that satisfaction, institutional support, perceived enjoyment, and interactive rewards exert positive indirect effects on intelligent teaching engagement through the mediation of intervening variables(Wu et al., 2025).

This study aims to construct a multi-dimensional AI-based curriculum satisfaction evaluation system in higher education, verify the structural rationality of the model (including the relationship between learning effectiveness, technology functionality and innovation, and content accuracy and credibility on student satisfaction), and subsequently explore the artificial intelligence in the curriculum of college students with different demographic characteristics (gender, grade, major). The differences in satisfaction and dimensions (learning effectiveness, functionality and innovation of technology, accuracy and credibility of content) provide empirical evidence.

1.2.2 [bookmark: _Toc30219]Research significance

In a theoretical sense, this study focuses on three core dimensions: learning effectiveness, technology functionality and innovation, and content accuracy and credibility, and systematically explains the internal mechanism of the integration of artificial intelligence and higher education by verifying the correlation mechanism between them and student satisfaction.

Learning effectiveness refers to students' cognition of their own learning ability, and exploring its correlation with the application effect of AI tools can supplement strong evidence for the application of self-efficacy theory in educational psychology in intelligent environment. To study the functional dimension of AI application technology and the innovative dimension of technology, and verify whether they are suitable in the two dimensions of task efficiency and technological breakthrough, respectively, will provide a necessary basis for the in-depth explanation of technical functions and the degree of innovative application of the course after AI. Research on content accuracy and credibility can not only give people a deeper understanding of the quality of AI-generated content, but also give people a deeper understanding of students' trust mechanisms. 

From the perspective of practical application, this research can guide the direction of teaching curriculum reform and artificial intelligence resource allocation in colleges and universities. 

For the dimension of student learning effectiveness, the research results can clearly understand how to better optimize AI tools such as intelligent recommendation systems and virtual experimental platforms for use, such as tilting the recommendations of intelligent recommendation systems to students' learning weaknesses more accurately, pushing the content that students should learn, and using data on learning prerequisites and learning processes as the basis for personalized feedback and scaffolding. Another example is the use of artificial intelligence to model important learner variables as the basis for personalized learning support(Bauer et al., 2025).The virtual experiment platform is closer to the students' subject inquiry process, so that students can more easily realize the setting of their own experimental design plan. In this way, students can not only improve their learning speed, but also achieve the effect of exercising students' independent inquiry, so students' attitude and recognition of curriculum AI will also be improved. 

In the sense that technology is functional and innovative, it can help colleges and universities find the key points of technological upgrading through research, and students expect AI teaching and learning materials to be not only static text and graphic content, but also more distinctive interactive videos, virtual simulation cases, etc.; For human beings, it is also hoped to realize the connection between knowledge, break down disciplinary barriers, integrate the knowledge of various disciplines, and create a knowledge network.

2. Literature Review
2.1 CONCEPT DEFINITION
[bookmark: _Toc24027]
Learning Efficacy refers to an individual's belief in academic ability, an evaluation of learners' confidence in whether they can use their abilities or skills to complete learning tasks, and a subjective judgment of individuals on their ability to control their learning behavior and academic performance(Wang et al., 2025).
[bookmark: _Toc21248]
The functionality of technology refers to the ability of artificial intelligence to achieve specific tasks through algorithms, data, and computing power, and its core features include perception and recognition, learning and optimization, decision-making and execution, and interaction, which emphasizes task completion and efficiency improvement. Innovation is reflected in the ability to break through the boundaries of traditional technologies, including independent discovery and creation, cross-field migration, technology integration and paradigm innovation, and emergence capabilities, emphasizing original contributions and disruptive potential. Large-scale personalized learning and innovative education are the development direction of future education, and cross-field communication and cross-border cooperation are the ways to achieve future education(Huang & Peng, 2025).Through the intelligent ecology of human-machine collaboration(Cvetkovic et al., 2025), its innovation will provide a basis for the satisfaction evaluation dimension of higher education.
[bookmark: _Toc16228]
The accuracy and credibility of content refer to the degree to which AI-generated content is consistent with objective facts, data sources or user intentions, emphasizing the correctness and margin of error of the information itself, whether it has a comprehensive degree of trust, and covering technical reliability, ethical compliance and social acceptance. The accuracy and credibility of content are key factors affecting college students' satisfaction with artificial intelligence in courses. For example, as a teaching aid, it can answer professional academic questions and realize private customization of education(Cui & Zhang, 2025).
[bookmark: _Toc17584]
Student satisfaction refers to the subjective evaluation of the overall effect of course AI based on college students' actual experience in the course learning process, and is the core indicator to measure the quality of course AI. It is not only reflected in the recognition of the overall value of AI-based courses, but also includes multiple specific dimensions such as the perception of specific learning benefits, the acceptance of interactive experience, and the willingness to recommend (Yang et al., 2025).

2.2  RESEARCH STATUS
2.2.1 [bookmark: _Toc18109]Learning Efficacy

The integration of artificial intelligence and education and teaching can realize the customization of individual learning plans: the system can push adapted learning resources in real time according to students' learning status, and scientifically plan learning time and task arrangement(Anderson et al., 2025). Interest and perceived importance as affective factors have varying degrees of mediating role between cognitive components and deep approaches(Guo & An, 2025).Contextual personalization through generative AI allows for the creation of diverse learning materials and tasks tailored to each student's unique interests in real-time, surpassing what educators can provide in practice(Tasdelen & Bodemer, 2025).This personalized learning support model can effectively stimulate students' learning motivation and initiative, which not only helps to enhance their interest in knowledge exploration, but also deepens their understanding of knowledge, thereby improving the learning effect and improving students' cognitive satisfaction with the learning process. 

Not only that, AI combined with extended reality technology can create unique virtual worlds. Students can mobilize various senses in it, as if they are really in it, and constantly get feedback in the interaction between virtual and real, forming a dynamic interaction loop. This experience can help them gradually improve from basic knowledge memory to advanced cognitive levels such as complex logical analysis and problem solving, and better cope with practical problems(Anderson et al., 2025). This immersive and interactive learning process can also generate positive emotional experiences for students. 

[bookmark: _Toc20480]When students feel the learning gain at the cognitive level and the joy of learning at the emotional level, the higher the satisfaction of students in these two aspects, and can drive the increase in overall learning satisfaction. 

2.2.2 [bookmark: _Toc7840] Functionality and Innovativeness of Technology

Artificial intelligence is located between education and students themselves, one end is connected to the characteristics of the technology itself (such as the scope of functional implementation, innovative application direction, etc.), and the other end is related to the subjective experience of students, that is, satisfaction with the learning process. It is also a powerful driving force to promote the continuous development of the educational process, constantly adding new momentum to our teaching activities.

In terms of "functionality", artificial intelligence can ensure the accuracy of knowledge output, ensure the quality and efficiency of learning, and match the individual learning rhythm of students. This responds to the basic needs of the learning process: good quality and high efficiency of output are the prerequisites for students to build trust in the system, which is easy to use and responsive, thereby improving the learning effect. Although these basic functions seem simple, they can provide guarantee support for students to achieve their learning goals and ensure the advancement of the learning process(Hanafy & Hanafy, 2025).

For "innovation". Artificial intelligence technology continues to create new directions in the field of education. Key AI-driven innovations—including personalized learning platforms, intelligent tutoring systems, automated grading, and accessibility tools—hold the promise of personalized instruction, improved efficiency, and expanded accessibility (Luo et al., 2025). Technological innovation driven by artificial intelligence is no longer a simple tool, but a continuous challenge to technology and move to a higher level, so as to achieve the effect of the update wave. The achievement of this effect is the "sense of value satisfaction" produced by "cognitive surprise" and "ability leap", which can bring people better overall satisfaction. 

[bookmark: _Toc7975]In the final analysis, basic satisfaction is the underlying support, and value satisfaction can bring a high peak in experience, and the two together may provide us with a new dimension to think about overall satisfaction.

2.2.3 [bookmark: _Toc16993]Precision and Credibility of Content

The differences in student groups are objective, which is reflected in multiple dimensions such as gender, grade, and major, and the expectations and focus of different groups on artificial intelligence tools are also significantly differentiated. Such differentiation determines the need for targeted teaching methods. For science and engineering students, through the accuracy of the required content that students can see, they can show the use of artificial intelligence technology that students can apply for data modeling, experimental simulation and other skills, and let students intuitively understand the ability of technology to solve complex problems for students. For liberal arts students, when using the literature review or case analysis automatically generated by artificial intelligence that students can see, they can further clarify the data source, increase the argumentation process, or supplement the same type of traditional research work to enhance the function and strengthen the credibility of the content[7].Therefore, through differentiated adaptation to students, artificial intelligence tools are more suitable for different students' learning scenarios, and then become an effective support for the integration of higher education. 

A review of the extant literature indicates that student satisfaction with AI-enhanced course integration has attracted scholarly attention, and the positive effect of such satisfaction on students'  engagement intention is well established.The impact of learning effectiveness, technical functionality and innovation, as well as content accuracy and credibility on satisfaction has not been adequately explored. Few studies have simultaneously examined the effects of these three dimensions on satisfaction within a SEM framework.Accordingly, this study seeks to bridge this gap by proposing targeted strategies to enhance college students'  satisfaction with AI-integrated curricula, thereby facilitating the optimization of instructional effectiveness.

3. material and methods
3.1 [bookmark: _Toc2700]RESEARCH QUESTIONS
This study mainly focus on satisfaction of college students with the artificial intelligence of the course (hereinafter referred to as student satisfaction),The research will focus on the following two questions.

How satisfied are college students with the application of artificial intelligence technology in courses?
What are the dimensions of college students' satisfaction regarding the application of artificial intelligence (AI) technology in courses? And how does each dimension exert an influence on such satisfaction?

The following research hypotheses are proposed for the aforementioned research questions, verification and description through inferential statistics,as shown in Table 1. 

Table 1. Research hypothesis table of student satisfaction.

	Grade
	Research hypotheses

	H1
	Learning effectiveness has a positive impact on student satisfaction

	H2
	The functionality and innovation of technology have a positive impact on student satisfaction

	H3
	The accuracy and credibility of content have a positive impact on student satisfaction



3.2 [bookmark: _Toc25886] RESEARCH OBJECTS

This paper conducts an empirical study on undergraduates from a university in China. In May 2025, a survey questionnaire was distributed at an applied undergraduate institution in South China, and a total of 515 questionnaires were distributed, excluding short answering time and inaccurate filling. After excluding 53 questionnaires, 462 valid questionnaires were obtained, with an effective recovery rate of 89.7%. The questionnaire administration strictly adhered to academic ethical guidelines. Prior to the survey, participants were fully informed of the research objectives, procedures, and estimated time commitment. They were assured that their participation was entirely voluntary and that declining to participate would not result in any disadvantage. No personally identifiable or tracking information was collected. All data obtained will be used exclusively for academic analysis and will not be shared with third parties or used for other purposes. The study contained no sensitive, offensive, or psychologically distressing material.The basic situation of valid samples is shown in Table 2. 

Table 2. Statistical table of structural characteristics of research objects.

	Category
	Gender
	Types of colleges
	Grade

	
	Male
	Female
	Science and engineering
	Humanities and Arts
	1
	2
	3&4

	Number of samples
	219
	243
	263
	199
	311
	45
	106

	percentage(%)
	47.4
	52.6
	56.9
	43.1
	67.3
	9.8
	22.9



3.3 [bookmark: _Toc22884]RESEARCH METHODS

This study uses questionnaire survey as the main research method. The research subjects were systematically surveyed through scientifically designed questionnaires, the survey results of valid questionnaires were collected, the effective data were integrated using Python and Excel, and the statistical software SPSS was used for learning effectiveness, technical functionality and innovation. The correlation between the accuracy of the content and the reliability and student satisfaction is analyzed, and the prediction relationship between them is further explored through the structural equation model.Through AMOS (24.0) software, this study presented the data on college students' satisfaction with the application of artificial intelligence technology in courses.

3.4 [bookmark: _Toc31437]QUESTIONNAIRE AND MEASUREMENT MODEL

From the experiential perspective,the study draws on the measurement model of the impact of digital teaching resource types on teachers' satisfaction in primary school science classes(Yang et al., 2025). The following questionnaire is formed by the transfer description of college students' satisfaction with the artificial intelligence of the course. 

The themes of digital teaching resources and user satisfaction in the original questionnaire are similar to those in this study, and the questionnaire has a clear structure, good model test results, and good measurement effect. However, there are problems such as different survey objects and research scenarios and too many measurement items, which need to be adapted. Therefore, this questionnaire does not use the three more subjective measurement variables of perceived ease of use, self-efficacy and user expectation. Seven measurement variables were used, including perceived usefulness, perceived content quality, and content richness. 

The questionnaire in this paper contains two parts, the first part is personal information, including gender, major and grade information, and the second part is the measurement items of each latent variable after factor analysis, as shown in the table3 shown. In addition, this paper uses a 5-point Likert scale to assign values, from 1-5 to indicate complete disagreement, disagreement, general, somewhat agree, and complete agreement. The questionnaire features an appropriate response time, clear formulation of questions, and favorable readability.

Table 3. Summary of index design and coding.

	latent variables
	Indicator code
	Measurement items

	Learning Efficacy(LE)
	LE1
	AI-integrated multimedia resources (virtual experiments/3D models) are diverse and easy to operate

	
	LE2
	The AI curriculum has significantly improved my learning efficiency

	
	LE3
	AI tools like learning analytics systems have reduced my repetitive learning time

	
	LE4
	AI tools, such as virtual experiments, have effectively facilitated my inquiry skills

	
	LE5
	The AI-based curriculum has strengthened my interest in this subject

	
	LE6
	Overall, the AI-based curriculum has been of substantial help to my learning

	
	LE7
	AI-generated learning materials (such as knowledge graphs/intelligent summaries) are highly professional and logically clear

	
	LE8
	The introduction of AI technology (such as intelligent recommendation/automatic correction) into the course has improved my learning effectiveness

	Functionality and Innovativeness of Technology(FIT)
	FIT1
	The innovation of AI technology applications (such as adaptive quizzes/intelligent quizzes) exceeded my expectations

	
	FIT2
	I think the overall content quality of AI courses is high

	
	FIT3
	The types of learning materials provided by AI (videos/interactive cases/real-time data) are richer than traditional courses

	
	FIT4
	The AI-generated content is highly synchronized with the progress of the course syllabus

	Precision and Credibility of Content(PCC)
	PCC1
	Overall, the AI-based content matches the course objectives accurately

	
	PCC2
	The underlying AI technology (e.g., NLP/machine learning) runs stably and rarely causes errors

	
	PCC3
	The academic rigor of AI-generated content (e.g., literature reviews/data analysis) can be trusted

	Student Satisfaction(SAT)
	SS1
	I would recommend this kind of AI course to other students

	
	SS2
	The overall quality of this AI-based course meets expectations

	
	SS3
	The effort to adapt to AI interactions (e.g., voice commands/smart notes) is worth it

	
	SS4
	The time cost of learning AI features has significant learning benefits

	
	SS5
	AI-based courses are a wise decision

	
	SS6
	The application experience of AI technology during the learning process is enjoyable

	
	SS7
	I am satisfied with the actual effect of AI-based courses

	
	SS8
	AI services (such as 24-hour Q&A/learning alerts) respond promptly and effectively



3.5 [bookmark: _Toc15702] EXPLORATORY FACTOR ANALYSIS

3.5.1 Validity analysis
In this study, the validity of the scale was verified by KMO test and Bartlett spherical test. 
As shown in Table 4, the KMO value is 0.972, which is much higher than the threshold standard of 0.9, indicating a significant correlation between variables, and the data is very suitable for factor analysis. The approximate chi-square value of the Bartlett spherical test is 11213.345 (253 degrees of freedom), and statistically significant at the 0.01 level
, rejecting the null hypothesis that variables are independent of each other, and also confirming the basic premise that the data is suitable for factor analysis. 

Table 4. KMO and Bartlett test.

	KMO sampling suitability quantity
	.972

	Bartlett sphericity test
	Approximation of chi-square
	11213.345

	
	degree of freedom
	253

	
	Significance
	.000



SPSS 26.0 was used to conduct exploratory factor analysis (EFA) on 31 items of the original questionnaire, and found that the original structure of the latent variables did not match the existing data. 3-7 common factors were selected for extraction in turn, and orthogonal rotation was performed in combination with the maximum variance method (Varimax). Eight multiload items were deleted, and the structural equation model for extracting four common factors was finally determined as shown in Table 3 above , and its cumulative variance explanation rate is 78568%, indicating that the model has good interpretation of the original data. 

3.5.2 [bookmark: _Toc29821] Reliability analysis

In this study, Cronbach's α coefficient was used to evaluate the internal consistency reliability of each dimension and the whole scale, which generally needs to be higher than 0.6. As shown in Table 5, the α coefficients of all latent variables are higher than 0.89, and the data of most variables are higher than 0.9, indicating that the verification results are excellent, and the explanatory items are highly consistent and can measure variables stably, indicating that the scale has extremely high reliability. 

Table 5. Reliability statistical scale.

	[bookmark: _Hlk200837671]Latent variables
	Number of questions
	Cronbach's α

	[bookmark: _Hlk200840538]Learning Efficacy
	8
	.955

	Functionality and Innovativeness of Technology
	4
	.908

	Precision and Credibility of Content
	3
	.899

	Student satisfaction
	8
	.956

	Overall reliability statistics
	23
	.977




4. Results
4.1 [bookmark: _Toc27703]CORRELATION ANALYSIS

The Pearson correlation coefficient is widely used to measure the degree of linear correlation between two variables, with values ranging from -1 to 1, where positive values indicate positive correlation, negative values indicate negative correlation, and values close to 0 indicate little linear correlation between the two variables. 

In the results of bivariate correlation analysis in Table 6, ** represents P=0.01, which is a significant correlation. The correlation coefficients between the variables ranged from 0.695 to 0.833, all of which showed a significant positive correlation, that is, learning effectiveness(LE), the functionality and innovation of technology(FIT), and the accuracy and credibility of content(PCC) were positively correlated with student satisfaction(SAT). 

Table 6 Bivariate correlation table

	variable
	LE
	FIT
	PCC
	SAT

	Learning Efficacy
	1
	
	
	

	Functionality and Innovativeness of  Technology
	.833**
	1
	
	

	Precision and Credibility
of Content
	.695**
	.786**
	1
	

	Student Satisfaction
	.785**
	.818**
	.817**
	1



4.2 [bookmark: _Toc29667] STRUCTURAL EQUATION MODEL

4.2.1 [bookmark: _Toc20040] Model establishment

Drawing on the aforementioned confirmatory analysis, Figure 1 presents the structural model of undergraduates' satisfaction with the integration of artificial intelligence in instructional settings, illustrating the hypothesized relationships among the latent variables.

The standardized path coefficients indicating the effects of learning effectiveness, technical functionality and innovation, and content accuracy and credibility on overall satisfaction were 0.24, 0.19, and 0.54, respectively. As illustrated in Figure 1, content accuracy and credibility emerged as the strongest predictor of university students' overall satisfaction with educational informatization, followed by learning effectiveness, whereas technical functionality and innovation exhibited the weakest influence.

[image: 图片1]
Fig. 1. Structural equation model diagram
[bookmark: _Toc784]
4.2.2 Model testing

4.2.2.1 Model fit

The chi-square value of this model is Χ2=819.871, degrees of freedom df=224, and P=0.01(much less than 0.05, which is very significant), and other fit indices are shown in Table 7. On the whole, all parameters are close to or meet the model adaptation criteria, that is, the hypothesis of the path relationship between the factors proposed in this study is more consistent with the verification results measured by the questionnaire data, and the construction of the structural model and the formulation of the hypothesis are more reasonable. 

Table 7 Table of fitting indicators of the model

	Fit the indicator
	Parameters of this model
	Adaptation standards
	Fit results

	Χ2/df
	3.660
	1-3 (strict standards); ≤5 (loose).
	Acceptable but high

	RMSEA
	0.076
	<0.08(reasonable);<0.05(Excellent).
	Reasonable adaptation

	GFI
	0.867
	>0.9 (ideal); >0.8 (acceptable).
	Good fit

	NFI
	0.928
	>0.9 (ideal); >0.8 (acceptable).
	Excellent adaptation

	RFI
	0.919
	>0.9 (ideal).
	Excellent adaptation

	IFI
	0.947
	>0.9 (ideal).
	Excellent adaptation

	TLI
	0.940
	>0.9 (ideal).
	Excellent adaptation

	CFI
	0.947
	>0.9 (ideal).
	Excellent adaptation

	RMR
	0.019
	<0.05, the closer to 0, the better
	Excellent adaptation



4.2.2.2  Convergent validity

As shown in Table 8 below, the combined reliability of each latent variable (CR value 0.898-0.956) and the average variance extraction (AVE value 0.718-0746) were much higher than the threshold, indicating that the internal consistency between the items was extremely strong and the dimensions were clearly defined. The normalized factor load of the observed variables was %3E0.8, which far exceeded the ideal value of 0.7, and the P=0.01 is significant, indicating that all items could be used. The corresponding latent variables are effectively measured, and the model structure is stable. The reliability of the questions is basically greater than 0.7, and only some questions are slightly lower, but they are all higher than the acceptable lower limit of 0.5. Therefore, the scale has excellent convergent validity. 

Table 8 Convergent validity results table

	Dimension
	Title
	
	Significance estimation
	Topic reliability
	Combined reliability
	Convergent validity

	
	
	Unstd
	S.E.
	z-value
	P
	Std
	SMC
	CR
	AVE

	LE
	LE1
	1
	
	
	
	.861
	.741
	.956
	.728

	
	LE2
	.962
	0.038
	25.025
	***
	.865
	.748
	
	

	
	LE3
	.926
	0.041
	22.748
	***
	.821
	.674
	
	

	
	LE4
	.984
	0.039
	24.946
	***
	.861
	.741
	
	

	
	LE5
	1.058
	0.042
	25.076
	***
	.863
	.745
	
	

	
	LE6
	.99
	.039
	25.686
	***
	.875
	.766
	
	

	
	LE7
	.984
	.039
	25.174
	***
	.858
	.736
	
	

	
	LE8
	.91
	.04
	22.7
	***
	.819
	.671
	
	

	FIT
	FIT1
	1
	
	
	
	.835
	.697
	.911
	.718

	
	FIT2
	1.041
	.045
	22.921
	***
	.854
	.729
	
	

	
	FIT3
	1.017
	.042
	24.275
	***
	.884
	.781
	
	

	
	FIT4
	.979
	.047
	21.022
	***
	.815
	.664
	
	

	PCC
	PCC1
	1
	
	
	
	.902
	.814
	.898
	.746

	
	PCC2
	1.081
	.042
	25.442
	***
	.853
	.728
	
	

	
	PCC3
	1.121
	.047
	24.1
	***
	.834
	.696
	
	

	SAT
	US1
	1
	
	
	
	.809
	.654
	.956
	.732

	
	US2
	1.064
	.047
	22.864
	***
	.875
	.766
	
	

	
	US3
	1.05
	.049
	21.353
	***
	.834
	.696
	
	

	
	US4
	1.087
	.047
	23.328
	***
	.883
	.78
	
	

	
	US5
	1.11
	.048
	23.314
	***
	.883
	.78
	
	

	
	US6
	1.048
	.046
	22.756
	***
	.871
	.759
	
	

	
	US7
	1.047
	.047
	22.209
	***
	.852
	.726
	
	

	
	US8
	.994
	.046
	21.41
	***
	.836
	.699
	
	

	Note: Represents p=.01, and the standard values are CR>0.8 and AVE>0.5



4.2.2.3 Distinguish validity

This study used the chi-square difference test[19] to test the discriminative validity of the four variables. From Table 9 below, it can be seen that the fitting indexes of other models are worse than those of the original model, and the significance test with a significance level of 0.01 has passed the significance test, so the model has good discriminative validity. 

Table 9 distinguishes validity results

	NO.
	model
	X2
	df
	X2/ df
	NFI
	CFI
	RMSEA
	Model comparison
	ΔX2
	Δdf

	1
	Original model
	819.871
	224
	3.660
	.928
	.947
	.076
	
	
	

	2
	Factor 3
	1005.153
	227
	4.428
	.912
	.930
	.086
	2 vs 1
	185.282***
	3

	3
	Factor 2
	1479.884
	229
	6.462
	.870
	.888
	.109
	3 vs 1
	660.013***
	5

	4
	Unifactor
	2039.126
	230
	8.866
	.822
	.838
	.131
	4 vs 1
	1219.255***
	6



4.2.3 [bookmark: _Toc4162]Path analysis

The parameters between the latent variables obtained by AMOS analysis are estimated in Table 10 below, and the three hypotheses in this paper are all true, that is, learning effectiveness, the functionality and innovation of technology, and the accuracy and credibility of content all have a significant positive impact on student satisfaction. 

Learning Efficacy For student satisfaction, the standardized path coefficient was 0.238, which was a moderate effect size, and the P=0.01, and the test results were extremely significant. 

Functionality and Innovativeness of Technology For student satisfaction, the standardized path coefficient was 0.189, the effect size was weak, and the P=0.05, indicating that the influence direction was positive but the intensity was limited. 

Precision and Credibility of Content,when it comes to evaluating student satisfaction, the standardized path coefficient was determined to be 0.544, indicating a robust relationship between the variable in question and the level of satisfaction among students. Furthermore, the P=0.01, which signifies a statistically significant result. The effect size, being 0.544, is considered strong, indicating that the variable has a substantial impact on student satisfaction. Among all the predictors within the model, this particular variable stood out as the most influential, boasting a very high level of significance. Its strong effect size and high statistical significance combine to make it the strongest predictor within the entire framework of the study.

Table 10 Model path analysis results

	hypothesis
	path
	Unstd
	S.E.
	C.R.
	P
	Std
	Inspection results

	H1
	Learning Efficacy → Student satisfaction
	.231
	.062
	3.724
	***
	.238
	establish

	H2
	Functionality and Innovativeness of Technologyy → Student satisfaction
	.183
	.093
	1.974
	0.048
	.189
	establish

	H3
	Precision and Credibility of Content
→Student satisfaction
	.495
	.061
	8.143
	***
	.544
	establish




5. Discussion

Firstly, An important finding of this study is that the accuracy and credibility of the content serve as the primary criteria for students to assess the quality of AI courses.This assertion aligns with the perspective emphasized by Cui & Zhang (2025), who posit that users serve as the primary recipients of AIGC, with earning user trust constituting the core objective of artificial intelligence applications. Furthermore, it corroborates existing findings regarding the positive value of AIGC credibility in higher education.Therefore, we recommend that higher education institutions incorporate cutting-edge artificial intelligence technologies into curriculum development and enhance the capacity of relevant stakeholders for critical evaluation of the reliability and effectiveness of AI-generated content.Artificial intelligence technology often leads to the phenomenon of "knowledge hallucination" in the generated content due to the wide coverage of training data and the lack of professional screening mechanisms, which is particularly prominent in professional education scenarios. AI output content without precise instruction adjustment often presents the contradictory characteristics of concept stacking and logical faults, making it difficult to meet the requirements of higher education for knowledge depth. In response to this industry pain point, relevant enterprises need to build a multi-dimensional technical protection system: build a discipline-specific corpus at the data layer, and realize structured cleaning and dynamic update of training data through cooperation with authoritative institutions such as IEEE and Nature; An adversarial training mechanism is introduced at the algorithm layer, and a team of experts is organized to mark fuzzy expressions and strengthen the model's error correction ability(Nieves et al., 2022).Develop course-specific prompt templates at the interactive layer to transform academic norms such as "step-by-step explanation" and "including paper citations in the past three years" into executable instruction parameters. Teachers need to reconstruct the curriculum design paradigm to make it clear that the generated content needs to be manually verified, and teachers, as users of AI output, have the ultimate responsibility(Filiz et al., 2025).This model of combining enterprise technology upgrading with teacher teaching innovation can not only maintain the educational empowerment value of AI technology, but also build a credible knowledge transmission chain through multiple verification mechanisms, providing a complete solution for improving the reliability of artificial intelligence education scenarios. 

Secondly, learning efficiency is an important factor in college students' satisfaction with artificial intelligence in courses.This conclusion synthesizes two propositions derived from existing research: that artificial intelligence technologies can enhance student learning experiences by alleviating learning anxiety and by generating perceived enjoyment.When AI emotional support mechanisms (such as anxiety recognition feedback systems) reduce learners' negative emotions through real-time sentiment analysis technology, it not only enhances the psychological resilience to cope with challenges, but also triggers interest conversion mechanisms, which in turn drive a significant increase in satisfaction(Xiao, 2025).When artificial intelligence in the curriculum, it is necessary to pay attention to the step-by-step experience, guide students to transform their interests into strategic application motivation in gradual success, and then combine cognitive training to establish a positive cycle of learning effectiveness and satisfaction. However, over-reliance on AI will lead to weakening of autonomous decision-making ability, and the misalignment between actual ability and performance perception will cause frustration, especially in scenarios where algorithm transparency is insufficient, students will be deprived of a sense of control due to their inability to understand the recommendation logic, and their satisfaction will decrease(Dever et al., 2023). Therefore, it is necessary to embed the decision traceability function in AI education tools to improve technical transparency and solve the "black box" dilemma with learners as the center. Just as bicycles enhance mobility, AI should enhance learners' agency, not deprive them of their ability to ride. Teachers should pay attention to the upgrading of their identities, from knowledge transmitters to "active coaches", and guide students to use AI tools critically(Pahi et al., 2024). 

Furthermore, the functionality and innovation of technology are also important influencing factors. As users, students pay more attention to the functionality and innovation of AI technology and pay attention to the novelty of content. In light of this finding, we recommend that when artificial intelligence serves as a search engine for students, priority should be given to eliminating outdated and highly homogeneous content, providing up-to-date learning materials, and leveraging its multimodal generation capabilities to reconstruct the form of knowledge presentation, thereby mitigating the risk of cognitive fixation.As existing research has delineated pathways for achieving enhanced outcomes, it's up to the technologists who build the AI,  companies have a huge responsibility for this. As the "teacher" of the secondary producer, he should play an assisting role and promote human-machine collaboration. Reconstruct the teaching design, realize real-time update of teaching content, and make the curriculum organization more diversified. gradually implement personalized teaching to cultivate students' independent learning ability and creativity; comprehensively improve teaching quality and use data to drive teaching improvement; Finally, build a more intelligent, efficient, and personalized education ecosystem, and cultivate more diverse and innovative talents to meet the development needs of future society(Yang, 2024).


6. Limitations and Future Research

The sample was predominantly drawn from a single university in Guangdong Province, which may limit the generalizability of the findings to other regions.This study did not explore possible mediating variables that might explain the relationship between the identified predictors (learning effectiveness, technical functionality and innovation, and content accuracy and credibility) and students' satisfaction with AI integration in curricula.Future research could further explore this issue through in-depth investigation.This study relied exclusively on questionnaire-based quantitative analysis; however, such an approach fails to capture behavioral, contextual, and subjective experiential dimensions, thereby limiting the comprehensive understanding of the research problem. Future research could adopt a case-based approach to achieve more in-depth and holistic insights.

7. Conclusion

This paper verifies the theoretical hypothesis of the influence mechanism of artificial intelligence curriculum satisfaction through structural equation model (SEM). The empirical results show that the learning effectiveness, the functionality and innovation of technology, and the accuracy and credibility of content all significantly positively affect student satisfaction, but there are obvious differences in the intensity and mechanism of the curriculum.

This study confirms that the core of university students' support for AI-based curriculum comes from outcome-oriented learning gains, and they are willing to tolerate operational costs for significant learning efficiency. Future education intelligence needs to be anchored by optimizing learning results: enterprises should continue to optimize technical functionality (such as dynamic cleaning of time-sensitive content, multi-modal generation of innovative resources), and strengthen algorithm transparency to maintain credibility; Teachers need to transform into human-machine collaboration hubs, balancing technical risks through manual calibration and critical guidance. Only by accurately empowering technology and deep integration of educational wisdom can we build an intelligent education ecology with a high degree of freedom, creativity and credibility.
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