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The fourth industrial revolution and the digital transformation represented by Industry 4.0 have stimulated digital innovations in economic and social spheres, accelerating the structural transformation of the labor market and increasing the demand for high-quality vocational education and training. The influence of digital technology on student satisfaction is acknowledged; nonetheless, the precise mechanisms via which it impacts student satisfaction related to learning experience and learning engagement remain largely unexplored. This study seeks to investigate the impact of digital technology usage on student satisfaction of Chinese higher vocational college students, mediated by learning experience and learning engagement, employing Social Cognitive Theory (SCT) as the theoretical framework. In June and July 2023, 424 participants were chosen from public vocational institutions in Hubei Province, Central China, using the simple random sampling method. Results were analyzed utilizing structural equation modeling (SEM) in AMOS 24.0 and SPSS 26.0. The findings indicated a significant correlation between digital technology usage and student satisfaction. Moreover, the digital technology usage exhibited an indirect and positive correlation with student satisfaction of vocational students through learning experience and learning engagement, respectively. The findings highlight the importance of learning experience as a crucial element connecting digital technology usage to student satisfaction. This study urges administrators and educators to recognize the significance of learning experiences and learning engagement in the use of digital technology, fosters a supportive educational environment through digital resources, facilitates substantial changes in teaching and learning in higher vocational education, and executes strategies to connect academia with industry. This study’s distinctiveness lies in its enhancement of theoretical understanding of digital technology usage by investigating the mechanisms via which it affects student satisfaction. This clarifies the complex interconnections among digital technology usage, learning experience, learning engagement, and student satisfaction, emphasizing the mediating roles of learning experience and learning engagement in the Chinese context.
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Introduction

The issue of digital technology usage has been receiving a great deal of attention in the vocational educational fields during the last two decades (Selwyn, 2021). The reason for this is that the demand for technical and skilled labor has increased owing to the extensive integration of digital technology in commercial industry, social services, and numerous other sectors (Achtenhagen and Achtenhagen, 2019), which has exacerbated an increasing number of vocational colleges are highlighting its potential to augment the technical skills of their students (Indrawati and Kuncoro, 2021). Vocational colleges have gradually recognized the significance of digital technology usage in the learning process, and are attempting to use digital technology, such as Moocs, to satisfy the students’ needs, also to enhance the learning effectiveness (Ye et al., 2022).

In October 2022, the Chinese government promulgated the initiative “Promoting the Digitization of Education, building a Learning Society and a Learning Nation with Lifelong Learning for All,” mandating that colleges and universities capitalize on the opportunities afforded by the latest scientific and technological revolution and the significant industrial transformation. Consequently, an expanding array of digital technologies, including mobile connectivity, cloud computing, artificial intelligence, big data, virtual reality, and the Internet of Things, is being employed in vocational education to enhance the technical competencies of vocational students in China, thus attaining elevated standards in higher vocational education (Chen et al., 2022; Jinglin, 2020). Many vocational colleges in China implemented digital technology in education, resulting in minimal preparation or experience to inform the execution of digital learning courses (He, 2022; Xibin et al., 2023). Student satisfaction serves as a subjective indication of learning outcomes, reflecting an authentic assessment of educational accomplishment, which is essential for assessing the influence of digital technology on student satisfaction. Student satisfaction during the educational process is considered a temporary condition resulting from the assessment of the learning experience, university services, and facilities (Athiyaman, 1997; Memon et al., 2022). Researchers determined that student satisfaction arises when real performance surpasses expectations and is affected by various factors, including the learning experience (Elliott and Shin, 2002). Furthermore, student satisfaction is acknowledged as a crucial determinant affecting students’ reactions to the integration of digital technology in education (Chester et al., 2011).

Although prior research recognizes the potential impact of digital technology on student satisfaction, a gap persists in understanding the precise mechanisms via learning experience and learning engagement. Learning experience and learning engagement are the two elements associated with academic outcomes (Nkomo et al., 2021). Learning experience is recognized as a vital factor influencing student satisfaction. Students are more likely to participate in practical assignments when they have extensive learning experience (Sharpe and Benfield, 2005). The learning experience generally refers to the subjective emotions and sentiments of students in educational settings (Yang, 2016). It is assessed using several evaluations that analyze students’ learning processes, encompassing the learning environment, activities, and support services (Peng and Zhao, 2022). Moreover, those with substantial educational experience frequently invest considerable effort in their academic pursuits. Learning engagement correlates positively with learning satisfaction. Learning engagement is a complex concept that includes deep learning (O’Flaherty and Phillips, 2015), the time and effort invested in learning, interaction, and involvement (Pye et al., 2015). Engaged students are more likely to participate in classroom discussions, problem-solving activities, and other duties. They are also more predisposed to employ effective learning methodologies, such as reflection, elaboration, and critical analysis (Wang and Eccles, 2013). Furthermore, students demonstrating heightened learning engagement may have a sense of autonomy in their educational pursuits during active participation, perhaps resulting in enhanced satisfaction (Gray and DiLoreto, 2016). The findings highlight the necessity of evaluating both learning experience and learning engagement to understand student satisfaction. Nevertheless, scant attention has been devoted to the impact of digital technology usage on the student satisfaction of Chinese higher vocational students. This investigation reveals a lack of comprehension satisfaction the specific methods by which digital technology usage influences student satisfaction through learning experiences and learning engagement, as delineated in pertinent theoretical frameworks.

The Social Cognitive Theory (SCT) functions as a conceptual framework to guide the creation of a model for chain mediation in this study. Social Cognitive Theory asserts that human behavior, cognitive and personal characteristics, and environmental influences are interconnected variables that may clarify learning results. Bandura posits that individuals can convert behavioral and environmental data into symbolic representations to facilitate learning (Bandura, 1986). Thus, learning behavior (learning engagement and learning experience) related to learning outcome expectations (student satisfaction) may be modified by the learning environment (digital technology usage).

This study employs a comprehensive approach by analyzing the interconnections and mediating influences of digital technology usage, learning experiences, learner engagement, and student happiness. The research examines the cumulative impacts of several factors on student satisfaction, in contrast to prior studies that typically concentrated on individual influences. The importance resides in addressing current research deficiencies and improving our comprehension of the elements influencing the satisfaction of Chinese vocational students.

This study aims to evaluate the efficacy of digital technology usage, facilitated by learning experience and learning engagement based on SCT, in enhancing student satisfaction among 424 vocational students across four colleges in Hubei Province, Central China. The subsequent thesis questions constituted the foundation of the study: 1. Is digital technology usage positively correlated with student satisfaction? 2. Does the learning experience mediate the relationship between digital technology usage and student satisfaction? 3. Does learner engagement serve as a mediator in the relationship between digital technology usage and student satisfaction? 4. Do learning experiences and engagement serve as mediators in the relationship between digital technology usage and student satisfaction?



Literature review


Digital technology usage and student satisfaction

In the field of higher vocational education, the application of digital technology covers the monitoring of big data, teaching assistance and assessment, the construction of digital resource libraries, the use of immersive virtual simulation teaching systems and the construction of virtual simulation training bases. Researchers showed that digital technology usage is a vital determinant of student satisfaction (Pandita and Kiran, 2023). Studies indicate that digital technologies, such as video annotation tools, employed in vocational education establish a collaborative electronic environment (Bloom and Hough, 2003; Wheeler et al., 2002), clarify learning objectives, and boost teaching quality, hence promoting student satisfaction (Rahyasih et al., 2023; Colasante and Leedham, 2013). Furthermore, it has been noted that in digital learning environments, students can cultivate learning and coping mechanisms, demonstrate sensitivity to educational experiences, and achieve satisfaction with relative ease (Arbaugh, 2014; Calvert, 2014). Consequently, it can be argued that students who consistently utilize digital technology in their studies are more likely to experience satisfaction.

Nevertheless, some researches have revealed that digital technology usage adversely influences learning outcomes. Some scholars propose that the shortcomings of digital technology in education may not meet students’ needs, leading to stress and ultimately impacting student satisfaction (Kearney and Maakrun, 2020; Abd Aziz et al., 2021; Vermisli et al., 2022). Lam et al. found that with higher frequency of Instagram use by younger students there is low user engagement (Lam et al., 2022). Simultaneously, the deployment of digital technology may limit instructor aid and peer collaboration (Giray, 2021) and create digital distractions in the learning process (Flanigan and Babchuk, 2020), consequently diminishing students’ pleasure. After reviewing the information provided, we have formulated a hypothesis, outlined below.


H1: Vocational students’ digital technology usage relates positively to student satisfaction.
 



Learning experience as a mediator

According to SCT, Bandura asserted that the learning environment (digital technology usage) can affect learning behavior (such as the learning experience) and therefore influence learning outcome expectations (student satisfaction) (Bandura, 1986). Despite facing academic challenges, individuals maintain a commitment to study and have an optimistic disposition in the digital learning environment (Akcil and Bastas, 2020; Ferrer et al., 2022).

Research shows that learning experience is a key variable that is closely associated with digital technology usage (Henderson et al., 2015; Awidi and Paynter, 2019). Digital technology usage in education enables students to engage actively in the learning process, hence augmenting the enjoyment and perceived value of the experience from their perspective (Baabdullah et al., 2022). For instance, when students encounter a digital learning environment, favorable educational experience facilitates their engagement in learning and encourages them to undertake more hard activities (Awidi and Paynter, 2019).

Learning experience is also believed to be one of the important factors influencing student satisfaction (Elliott and Shin, 2002). Students possessing advanced learning experience can enhance their confidence in education, enabling them to fully commit to their studies, inclined to engage in classroom activities and attain learning satisfaction. Conversely, students with adverse learning experiences may incur stress and diminish student satisfaction (Conrad et al., 2022). Consequently, comprehending the correlation between learning experience and student satisfaction is crucial for enhancing academic success. Casey et al. assert that the learning experience alleviates their discontent by mitigating pressure and enhancing satisfaction (Casey et al., 2016).

Based on the aforementioned perspectives, digital technology usage may affect student satisfaction of higher vocational students through the indirect role of the learning experience. The subsequent hypothesis is proposed based on these factors:


H2: Learning experience mediates the relationship between digital technology usage and students’ satisfaction.
 



Learning engagement as a mediator

Learning engagement is influenced by digital technology usage (Kearney and Maakrun, 2020; Khlaif et al., 2021; Hanaysha et al., 2023). Research suggests that the integration of digital technology in student education can augment student engagement (Nkomo et al., 2021), as heightened exposure to digital learning environments among higher vocational students is associated with increased participation in class discussions and inquiries (Pandita and Kiran, 2023). Chiu et al. found that digital technology in education is positively correlated with student engagement, as it is more attuned to students’ needs than teacher support, based on a comparative study of student engagement in traditional classrooms versus digital learning environments (Chiu et al., 2021). Furthermore, digital technology usage in education transforms learning methodologies, augments interactive engagement, and fosters student participation in the learning process. Researchers found that the help students receive in online learning does not directly influence their academic achievement, unless it is entirely mediated by their intrinsic drive and academic engagement (García-Machado et al., 2024). Consequently, the aforementioned research substantiates the assertion that digital technology usage may augment the learning engagement of higher vocational students (AlArabi and Alsalhi, 2023). Learning engagement is seen as a crucial factor affecting student satisfaction (Pye et al., 2015; Fisher et al., 2018). It is found that learning behavior is a subjective phenomenon governed by the individual, with the learner’s engagement influenced by internal factors such as motivation, beliefs, and attributes, resulting in a conscious desire to learn, substantial energy, and an enhanced state of learning, thereby elevating the level of engagement (An et al., 2024). Students demonstrating high levels of learning engagement are expected to enroll in courses and collaborate with peers, hence increasing student satisfaction (Gray and DiLoreto, 2016). This study demonstrates a strong correlation between vocational students’ digital technology usage and learning engagement.

Learning experience is believed to influence students’ engagement (Li and Xue, 2023; Elshami et al., 2022). Students who have positive learning experiences are more likely to collaborate with peers and educators and commit their time to academic endeavors (Poon, 2012; Miller et al., 2011; Veluvali and Surisetti, 2022). SCT posits that an individual’s behavior is a manifestation of prior learning experiences, hence shaping their actions and influencing personal cognition, including student satisfaction. Students engaging in a digital environment can construct their own learning experiences, leading to active involvement and fulfillment in the educational process.

Based on the above, the research asserts that digital technology usage can improve student satisfaction by enriching learning experiences and learning engagement. Consequently, the following hypotheses:


H3: Learning engagement mediates the link between digital technology usage and students’ satisfaction.

H4: Learning experience and learning engagement mediates the relationship between digital technology usage and students’ satisfaction.
 

Figure 1 depicts a study model based on SCT and the assumptions listed above.
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FIGURE 1
 The research model.





Materials and methods


Research design

We utilized quantitative research, a data-driven methodology that quantitatively delineates and examines events to uncover their inherent principles and attributes (Bloomfield and Fisher, 2019). In social sciences, quantitative research primarily gathers data via surveys, experiments, and observations, employing analytical methods like statistics and sociology for data analysis and interpretation. This study assessed the efficacy of digital technology usage on student satisfaction.



Population and sampling

The sole criterion for the study’s sample goal is students enrolled in higher vocational colleges. In June and July 2023, a total of N = 424 participants were selected from public vocational institutions in Hubei Province, Central China. This population will serve as the exclusive sample for this investigation.

In order to extract samples from the total population, the study will employ a simple random sampling method to recruit Chinese vocational students who voluntarily participated in the questionnaire collection, which is a very simple type of sampling method that gives each individual in the total population a fair and equal chance to be selected in the research (Frost, 2023). Vocational students were encouraged to respond honestly, with the assurance of confidentiality regarding their responses. A proper sample size, at least 10 times the total number of observed variables, was required based on the recommendations for Structural Equation Modeling (SEM) (Zhang et al., 2020). A total of 424 students, encompassing freshmen to juniors, were randomly selected from the vocational colleges to participate in the survey. Of the overall student population, 30 surveys (7.0%) are rejected due to incomplete records and missing answers. A total of 394 valid samples were acquired for data analysis, with a response rate of 93.0%.



Research ethic

Before beginning the study, ethical considerations were prioritized. The Institutional Review Board (IRB) at Xiangyang Polytechnic carefully reviewed and approved the research procedures, ensuring that the rights and welfare of all participants were upheld. Informed consent was obtained from vocational students in the survey.



Research technique and instrument

The questionnaire included in the study was based on established tools that have demonstrated reliability and validity. It comprised two main portions. The initial part gathered demographic information, such as gender, grade level, and major. This information was essential for characterizing the sample and contextualizing the analysis. The second segment of 20 items, meticulously chosen from proven and established measures assessing digital technology usage, learning experience, learner engagement, and student satisfaction. Each item was selected according to its pertinence to the study’s aims and its shown efficacy in prior research. The segment concerning digital technology usage comprised four items (Li et al., 2015). The learning experience part included three items derived from Li et al. (2015). The learning engagement part comprises seven items derived from Dunn and Kennedy (2019), whereas the students’ satisfaction component encompasses six items adapted from Sayaf et al. (2021). All 20 items were evaluated using a 5-point Likert scale, with 1 indicating severe disagreement and 5 indicating strong agreement. This scale enabled participants to evaluate their concurrence with each statement. Detailed information regarding the measurement items is available in Table 1.



TABLE 1 Variables and item description.
[image: Table1]

To assess the reliability and validity of the variables in the measures, we used Cronbach’s α to test for internal consistency and conducted a confirmatory factor analysis to demonstrate convergent validity. As shown in Table 1, all measures were found to be reliable as Cronbach’s α was greater than 0.7. Furthermore, as shown, the factor loadings of digital technology usage, learning experience, learning engagement, and student satisfaction were all greater than 0.5.

Before beginning the study, ethical considerations were prioritized. The Institutional Review Board (IRB) at Xiangyang polytechnic carefully reviewed and approved the research procedures, ensuring that the rights and welfare of all participants were upheld. Informed consent was obtained from students in the survey. The study employed a simple random sampling method to recruit Chinese vocational students who voluntarily participated in the questionnaire collection. The study participants were aged 19–22 and were enrolled in public vocational institutions located in Wuhan and Xiangyang, Hubei Province, Central China. The study was conducted from June to July 2023. A total of 424 students, encompassing freshmen to juniors, were randomly selected from the vocational colleges to participate in the survey.



Statistical analysis

The data were analyzed using SPSS 26.0 and Amos 24.0. The Harman one-factor test was initially employed to evaluate common technique bias. Subsequent descriptive statistical analysis was employed to assess sample characteristics. Subsequently, structural equation modeling (SEM) was employed to evaluate measurement and structural models. Confirmatory factor analysis was employed to assess the validity and reliability of the data by indicating factor loadings, composite reliability (CR), and average variance extracted (AVE). The goodness of fit index and path analysis coefficients were employed to ascertain a suitable level for the structural equation model. Finally, bootstrapping was performed to examine the statistical significance of the offered hypotheses.




Results


Common method variance

To minimize common technique variance and ascertain the study’s validity and reliability, we employed the Harman single factor test utilizing SPSS 26.0 (Podsakoff et al., 2012). The test findings indicated that four variables possessed a characteristic root exceeding one. The variance explanation rate of the first component (39.057%) did not meet the minimum threshold of 50% (Hair et al., 2010). Our research demonstrates that common procedure variance was not a substantial concern.



Descriptive analysis

As demonstrated in Table 2, the distribution between males and females are practically equal. The sample was evenly divided by gender, comprising 33.76% of vocational students in Grade 1, 44.67% in Grade 2, and 21.57% in Grade 3. Regarding major, 41.88% were enrolled in engineering, 26.14% in business, and 31.98% in arts and humanities.



TABLE 2 Variables descriptive analysis.
[image: Table2]



Measurement model

The measurement model employs Confirmatory Factor Analysis (CFA) to generate a report on the model’s reliability and validity. The Cronbach’s α score, ranging from 0.80 to 0.89, indicates that the model is credible and trustworthy (Yockey, 2010). Convergent validity is evaluated by factor loadings, composite reliability (CR), and average variance extracted (AVE) (Guerrero et al., 2020). Demonstrating the convergence of this model, all indicators are at least 0.5. The constructs exhibit discriminant validity if the square root of the Average Variance Extracted (AVE) exceeds the correlation coefficient value (Fornell and Larcker, 1981).

According to Table 3, the standardized factor loadings were all significant, ranging from 0.699 to 0.764 (p < 0.001).



TABLE 3 Factor loading.
[image: Table3]

As shown in Table 4, The CR values ranged from 0.770 to 0.879, and the AVE ranged from 0.511 to 0.527.



TABLE 4 Reliability and validity.
[image: Table4]

In Table 5, it was observed that the square root of the AVE in each construct was greater than any other correlation coefficient value. The total values were higher than the standardized value, showing that the model had acceptable reliability and validity.



TABLE 5 Discriminant validity analysis.
[image: Table5]



Structural model

The investigators utilized two measures-the goodness of fit index and the path coefficient. A well-fitting structural model should have a value of χ2/df between 0 and 3, and values of GFI, AGFI, CFI, IFI, and TLI greater than 0.9. Additionally, the RMSEA and SRMR values should be less than 0.08 (Zhang et al., 2020). Table 6 shows the following goodness of fit index values: (χ2)/df = 1.223, GFI = 0.952, AGFI = 0.939, CFI = 0.989, IFI = 0.989, TLI = 0.987, RMSEA = 0.024, SRMR = 0.030.



TABLE 6 The goodness of fit index of the structural model.
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The structural model’s explanatory variance and path coefficient are shown in Figure 2. The standardized regression value of 0.599 for the digital technology usage construct explains 36% of the variance in the learning experience construct. The study found that digital technology usage and the learning experience contribute to 46% of the variation in learning engagement. The standardized regression coefficients for digital technology usage and learning experience were 0.297 and 0.455, respectively. Also, digital technology usage, learning experience, and learning engagement explain 52% of the variation in student satisfaction. The path coefficients for the three constructs were 0.231, 0.389, and 0.211, respectively, with all being statistically significant in the bootstrap test (p < 0.001). In conclusion, these findings support the structural model.

[image: Figure 2]

FIGURE 2
 The structure modeling diagram.




Analyzing the hypothesis

As shown in Table 7, the hypotheses all paths are valid (p < 0.005) and their paths were supported by the empirical data. Specifically, digital technology usage significantly and positively predicted learning experience (β = 0.599, p < 0.001), hence the path DTU → LEP was verified; learning experience and learning engagement established significant and positive relationships (β = 0.455, p < 0.001), therefore the path LEP → LEG was supported; digital technology usage was significant and positively related to learning engagement (β = 0.297, p < 0.001), therefore the path DTU → LEG was verified; learning engagement was significantly and positively associated with student satisfaction (β = 0.211, p < 0.003), therefore the path LEG → SS was supported; digital technology usage was significantly and positively correlated with students satisfaction (β = 0.231, p < 0.001) therefore the path DTU → SS was verified; learning experience significantly and positively predicted student satisfaction (β = 0.389, p < 0.001) therefore the path LEP → SS was verified.



TABLE 7 The path analysis.
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Analyzing the mediation effect

MacKinnon suggested that the mediation effects could be tested if the results met the following conditions: The Z-value is greater than 1.96, while the 95% bias-corrected confidence interval value excludes 0 (MacKinnon, 2008). Based on Table 5, it has been found that digital technology usage has a positive impact on students’ satisfaction. The overall effect was 0.539 [95% bias-corrected CI (0.411, 0.676), p < 0.01]. The direct effect of digital technology usage on students’ satisfaction was 0.213 [95% bias-corrected CI (0.068, 0.381), p < 0.01]. This means that both the overall and direct effects were statistically significant. Moreover, the indirect effects were also significant. The value was 0.053 [95% bias-corrected CI (0.016, 0.117), p < 0.01] for the pathway of digital technology usage—learning experience—learning engagement—students’ satisfaction, 0.215 [95% bias-corrected CI (0.107, 0.381), p < 0.01] for the pathway of digital technology usage—learning experience—students’ satisfaction, and 0.058 [95% bias-corrected CI (0.009, 0.148), p < 0.01] for the pathway of digital technology usage—learning engagement—students’ satisfaction. This is an indication that all mediation effects were significant.

To further explore the potential mediating roles played by learning experience and learning engagement in the association between digital technology usage and student satisfaction, the alternative model was tested. As shown in Table, the model was found to be adequate with fit indices. Data analysis indicated that the mediating effect that of digital technology usage on student satisfaction of Chinese vocational student satisfaction was associated with learning experience and learning engagement, which significantly and positively played a partial mediating role in the association between digital technology usage and student satisfaction. And H2, H3, and H4 were also confirmed. The indirect effect percentages of learning experience and learning engagement were examined as partial mediators. The direct effect of digital technology usage on student satisfaction was 21.3%. However, the total indirect effect of digital technology usage on student satisfaction was 78.7 percent, which was larger than the direct effect. Among the three indirect effects, the indirect effect of learning experience is the highest accounting for 39.9% of the total indirect effect. Table 8 shows the details.



TABLE 8 Direct, indirect, and total effect analysis.
[image: Table8]




Discussion

In China, there is a significant demand for digital technology in the high-quality growth of higher vocational education, although there is limited research on the specific mechanisms related to learning experience and learning engagement. This study aims to assess the relationship between digital technology usage, learning experience, learning engagement, and student satisfaction among vocational college students in China. Simultaneously, the study aims to elucidate the research hypothesis grounded in Social Cognitive Theory (SCT). Research demonstrates that SCT helps elucidate the determinants influencing student satisfaction in digital technology learning settings in Chinese vocational colleges. The study’s findings indicate that digital technology usage directly improves the satisfaction levels of vocational college students. The results correspond with the forecasts made by Kakada et al. (2019) and Jinglin (2020).

Digital technology usage toward student satisfaction

The findings indicated a positive and significant correlation between digital technology usage and student satisfaction among Chinese vocational students, demonstrating that digital technology usage affects student satisfaction. Multiple plausible reasons exist for this outcome. One reason is the integration of digital technology in vocational education may diminish the gap between the classroom and the workplace by enabling continuous interaction with industry experts, hence improving student satisfaction (Wang et al., 2019). Vocational students in China are aware of their responsibilities and seek to learn from technologically proficient instructors who desire feedback to improve their engagement with learners through digital technology. The other one is the incorporation of digital technology in vocational education modifies the learning modality, enabling seamless interactions with industry professionals and instructors, which subsequently encourages vocational students to engage in their studies, thereby improving student satisfaction in vocational colleges (Rahyasih et al., 2023). The vocational students aspired to a rich learning environment with well-structured courses and clearly defined outcomes and assessment strategies used. This study further demonstrates that digital technology usage is a predictive driver of students’ satisfaction. The digital technologies utilized in our research mostly encompass online teaching platforms (e.g., MOOC, NetEase Cloud Classroom), Virtual simulation training system, intelligent tutoring systems, virtual laboratories, and digital instructional materials.


The indirect effects of learning experience

The research findings indicated that the learning experience of Chinese vocational college students serves as a significant partial mediator between digital technology usage and student satisfaction. The discovery corroborates prior study by Ghaderizefreh and Hoover (2018), since it further elucidates the mediation function of learning experience between online and mixed learning environments and college student satisfaction. The research findings corroborate the SCT, which asserts that digital technology provides an efficient, interactive, and immediate learning environment that amalgamates work and education. This enables vocational students to develop a customized learning experience that improves their satisfaction levels. In China, as firms undergo digital transformation, heightened standards are set for the quality of workers developed through higher vocational education (Luo, 2024). The cultivation of skilled technical professionals with digital literacy is currently the foremost aim of higher vocational education. One unanticipated result was that the mediating effect of learning experience is the greatest among the three indirect effects. This may be ascribed to the incorporation of technology into classroom instruction may improve the digital learning experience for higher vocational students. Furthermore, the incorporation of digital technology in higher vocational education can augment the diverse interactive experiences among instructors, students, and educational materials. For instance, the immediate sensations of voting and competing on the smart whiteboard, along with the intuitive and quick experiences provided by sketching tools (Dong and Ma, 2024). Personalized learning experience improves classroom engagement, hence increasing student satisfaction (Pérez-López et al., 2020). This outcome further substantiates the considerable effect that learning experiences have on the correlation between digital technology usage and vocational college student satisfaction.



The indirect effects of learning engagement

Also, we tried to measure the DTU-LEG-SS with the mediating effect of LEG. The related question was “Does the digital technology usage can enhance student satisfaction of Chinese vocational students through the mediation of learning engagement”? The research findings revealed that learning engagement acts as a notable partial mediating variable, corroborating Pandita and Kiran’s hypothesis (Pandita and Kiran, 2023). This demonstrates that digital technology, absent its use for learning engagement in vocational education, will not significantly contribute to the high-quality development of Chinese higher vocational education. There are several possible explanations for this result. Students with high learning engagement can display adaptability and perseverance when faced with problems, along with enhanced effort in overcoming hurdles, resulting in active participation in the learning process (Bećirović, 2023). In China, industry-teaching integration and college-enterprise co-operation are the most obvious features of vocational education. The cultivation of technical and skilled competencies is a crucial aspect of learning engagement, profoundly impacted by the utilization of digital technologies. Digital technology usage can augment the dynamism of the learning process and promote students’ concentration and engagement (Haleem et al., 2022; Penprase, 2018). The findings highlighted the importance of learning engagement as a crucial link between digital technology usage and student satisfaction of Chinese vocational students.



The chain effect of learning experience and learning engagement

The most notable aspect was the significant disparity in which the learning experience and learning engagement acted as a mediating chain in the relationship between digital technology usage and student satisfaction. This signifies that both the learning experience and engagement are crucial in connecting digital technology utilization with student satisfaction. There are several possible explanations for this result. First, the integration of digital technology can provide more engaging and interactive teaching tools that increase students’ interest in learning, so facilitating a robust educational experience that promotes better student involvement and practical interaction with the subject matter (Wang, 2024). For example, the use of cloud classrooms in higher vocational education has led to the creation of DGclass, a digital skills learning platform that enables the online acquisition and practice of digital competencies (Luo, 2024). This platform accurately replicates real-world learning experiences in firms, successfully bridging the gap between instruction and practical application in online education, thus enhancing the motivation of higher vocational students to participate in their studies. Second, the employment of digital technology empowers vocational educators to design and execute training more efficiently, fostering a more individualized and adaptive learning environment for vocational students. Such environments can accommodate the diverse learning requirements of pupils, hence enhancing their engagement (Li et al., 2024). For instance, by employing the online teaching platform, vocational educators can independently create students’ learning pathways and conduct thorough analyses of behavioral data, clickstream data (encompassing hesitation, duration of hesitation, and error repetition), and expression data, thus promptly updating students on their evolving learning status, enhancing their educational experience, and enabling rapid modifications to their engaged studies. Our findings also indicated that in comparison to digital technology usage (β = 0.30, p < 0.01), the learning experience significantly influenced learning engagement (β = 0.46, p < 0.01). This suggests that learning engagement mostly stems from the vocational education experience during the utilization of digital technology, since a positive and intrinsically engaging learning experience is an effective method for enhancing student learning engagement (Miller et al., 2011). These findings deepen our comprehension of the complex relationships between digital technology usage, learning experiences, learner engagement, and student satisfaction.



Implications of the study

Research possesses relevance if it yields academic and practical ramifications. Likewise, the present research possesses both theoretical and practical relevance. This study’s theoretical contribution enhances satisfaction among Chinese higher vocational students, improves the quality of Chinese vocational education, and increases employability. Particularly in China during the Industry 4.0 era, the extent of digital technology-enhanced learning has expanded. Consequently, a significant significance of our study is that Chinese higher vocational institutions should prioritize the enhancement of digital technology usage.

This research expands the current DTU–SS interaction by proposing the DTU–LEP–SS and DTU–LEG–SS relationships, and further verifies that the influence of DTU on SS has intensified with LEP and LEG acting as chain mediators. This enhances understanding of the essential mechanisms linking these variables. Significant study has concentrated on the heightened interest of Chinese higher vocational colleges in integrating digital technology into the educational process; however, insufficient attention has been directed into the chain effect of LEP-LEG on SS. Our research addresses the gap by correlating digital technology utilization with student satisfaction via the mediating factors of learning experience and learning engagement. Therefore, it is recommended that Chinese higher vocational colleges prioritize the enhancement of learning experiences and engagement over mere investment in digital technology infrastructure, as this will significantly improve student satisfaction.

It enhances the understanding of the role of Chinese higher vocational colleges within the framework of developing nations. Chinese higher vocational institutions must concentrate on the learning experience and engagement to effectively connect digital technology usage with student satisfaction. Meanwhile it offers empirical evidence for the SCT, revealing that digital technology usage as an environmental variable indirectly affects student satisfaction through the mediating functions of learning experience and learning engagement. This highlights the importance of environmental factors in shaping vocational students’ subjective cognitive evaluations (student satisfaction) via behavioral dimensions (learning experience and engagement).

It implores administrators to acknowledge the importance of learning experience and learning engagement in digital technology usage, promotes a supportive educational atmosphere through digital resources, enables significant transformations in teaching and learning within higher vocational education, and bridges the divide between academia and industry. Educators must understand how to enhance student satisfaction by analyzing elements related to the learning environment, such as digital technology usage, as well as learner characteristics, including prior learning experiences and levels of engagement. Students in higher vocational education must participate in crucial training, seminars, and symposiums to deepen their understanding of the importance of information acquisition in digital technology and to hone their practical skills in its application.




Conclusion

This research aims to analyze the effect of digital technology utilization on student happiness in higher vocational colleges in China. We utilized structural equation modeling to examine the relationship between digital technology utilization and student happiness among higher vocational students. Our findings demonstrate that digital technology usage is positively correlated with student satisfaction among higher vocational students, indicating that digital technology usage is a significant factor influencing student satisfaction. Further studies indicate that the mediating effect of learning experience is the most significant among the three indirect effects, demonstrating that learning experience is a crucial factor in student satisfaction, providing authentic simulations and virtual experiences, enabling vocational students to implement their acquired knowledge in practical settings. Moreover, we have established that learning experience and learning engagement function as advantageous mediators between digital technology usage and student satisfaction.

The study’s findings indicate that initiatives must be implemented to aid higher vocational students in cultivating effective learning experiences. Creating a digital, immersive educational environment such as MOOC, NetEase Cloud Classroom, Virtual simulation training system, enables vocational students to view themselves in an authentic situation, hence improving engagement and understanding of the subject, which can contribute to student satisfaction by providing digital practice programs to ensure their full commitment to their studies (Dong and Ma, 2024). Educators can assist higher vocational students in developing digital technology competency by utilizing digital techniques, for instance intelligent tutoring systems, that enhance their emotional engagement during practical training.

Overall, according to SCT, digital technology usage in vocational education provides an important learning environment for students’ learning behaviors by examining the intricate relationship among digital technology usage, learning experience, learning engagement, and student satisfaction. It is essential to utilize digital technology in a manner that enhances students’ learning experience and engagement, rather than serving as a replacement for quality instruction as well as individual involvement.



Limitations and further research

The research has some significant implications that warrant consideration. The theoretical model proposed in the study may have limited generalizability, as it was exclusively assessed using samples from higher vocational colleges in Hubei Province. To enhance the model’s validity, subsequent research should include supplementary samples from diverse colleges and institutions across China. Secondly, it is essential to acknowledge that employing a cross-sectional design in the research implies the inability to demonstrate causal links between variables. To investigate the correlation between digital technology usage and student satisfaction, doing longitudinal study in the future would be advantageous.

Digital technology is perpetually advancing, with new innovations consistently being implemented in vocational education environments. Future research may examine the impact of developing digital technologies, including augmented reality, virtual reality, and artificial intelligence, on the learning experience, learning engagement, and student satisfaction. Comprehending the impact of these technologies on learning experience helps guide the creation of efficient technological connections that improve learning engagement and student satisfaction.
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