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Abstract

:

With the popularity of mobile networks and intelligent terminals, online fragmented learning, as a new learning method, has become the mainstream way for college students to acquire knowledge and study independently. However, college students are prone to “accept-interruption” in online fragmented learning; thus, it is difficult for them to master a complete knowledge system and form a rigorous logic system, which is essential to ensure the effect of online fragmented learning. Therefore, this study investigates the antecedents of college students’ continuance behaviors in online fragmented learning (CBOFL). Based on the expectation confirmation model (ECM), a theoretical model is developed to examine the factors influencing college students’ CBOFL. Taking a total of 429 undergraduate students who have studied contest courses on the Chinese university massive open online courses (MOOCs) for research subjects, the mechanism underlying the determinants of college students’ CBOFL is analyzed, and six hypotheses are tested by a structural equation modeling (SEM) technique with AMOS. The results indicate that confirmation positively impacts intrinsic learning motivation and satisfaction; intrinsic learning motivation, satisfaction, and teachers’ influence all significantly positively affect college students’ CBOFL. Additionally, the predicting powers of different factors on college students’ CBOFL vary broadly; therein, satisfaction has the most significant effect. This study makes theoretical contributions to the quantitative research on college students’ CBOFL and literature on the ECM. Still, it also has important practical significance in guiding college students’ CBOFL and facilitating the sustainability of online fragmented learning.
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1. Introduction


With the rapid development of Internet technology and the popularity of mobile terminals, the traditional education industry is facing unprecedented shock and challenge. Thus, college students’ learning methods and behaviors have dramatically changed [1]. Online learning, as a kind of new learning method born with the Internet, gets rid of the limitations of wired networks and fixed terminals and truly realizes the state of learning anytime and anywhere by breaking the traditional learning way of fixed space and time [2,3]. The convenience and flexibility of online learning spur college students always to make full use of their spare time to continuously acquire knowledge on the Internet platform and improve their ability to adapt to the increasingly fast-paced society. As a result, online learning content and time also show fragmentation characteristics [4]. In this context, online fragmented learning also emerges. The outbreak of the COVID-19 pandemic has dramatically propelled the development of online fragmented learning. So far, online fragmented learning is prevalent among college students and has become an essential method for acquiring knowledge and improving autonomy in learning and application skills [5,6]. However, college students are prone to the phenomenon of “accept-interruption” in online fragmented learning, which makes it difficult for them to form a complete knowledge system. Consequently, it may vastly reduce the effect of online learning. Therefore, ensuring the continuance of online fragmented learning has become a critical problem in scattered time and nonsystematic online learning.



Recent studies have paid attention to the determinants of online fragmented learning and its effect [4,6,7], but the research on the continuance behaviors in online fragmented learning is still relatively few. Although online fragmented learning, with the characteristics of high flexibility, strong pertinence, convenient learning, and high time efficiency, can make up for the deficiencies of traditional classroom-based learning and help students make better use of their fragmented time [5,6], the scattered and disorderly fragmented knowledge acquired by online fragmented learning lacks comprehensiveness and rigor [7,8]. Consequently, students must carry out continuance behaviors in online fragmented learning to master a complete knowledge system and rigorous logic system, thus improving their online learning efficiency and achieving better learning effects. Prior studies have suggested that online fragmented learning expands the functions of online learning and creates more possibilities. However, it is still necessary to learn all the content included in a certain knowledge point for a long time to form a complete knowledge system and thus ensure the effect of online learning [7]. Tang et al. [9] also believed that although online fragmented learning has specific operability and feasibility, it is still in its infancy and needs further improvement and optimization.



Therefore, this study investigates the factors affecting college students’ continuance behaviors in online fragmented learning by analyzing the contest courses on the Chinese university MOOCs platform. Discipline contests, such as national college students’ mathematical modeling competitions, various challenge cups, and innovation and entrepreneurship competitions, are a series of activities to stimulate students’ abilities to combine theory with practice and work independently, aiming to cultivate students’ innovative spirit, team cooperative spirit, and comprehensive ability by solving practical problems [10]. Under the student-centered educational concept, undergraduate education has emerged as the cornerstone of higher education in China. Thus, undergraduate discipline competitions have garnered significant attention as a pivotal approach to fostering their comprehensive abilities, teamworking spirit, and innovative awareness. At present, several kinds of discipline competitions are held every year. Therefore, college students have a lot of opportunities to participate in various discipline competitions during their school years. However, on the one hand, a discipline competition, as a comprehensive practice link, not only evaluates students’ mastery of professional knowledge and their ability to apply this knowledge but also puts forward higher requirements for students’ innovative capacity, potentially encompassing interdisciplinary and even multidisciplinary knowledge [11]. Therefore, compared with regular courses, contest courses should have new characteristics, such as tailoring the course design according to the actual requirements of the competition, teaching curriculum content involving the frontiers of subject development and industry standards, ensuring the participation of students from multiple grades and majors, and requiring professional guidance from teachers, etc. However, universities typically offer limited professional contest courses, resulting in a mismatch between the curriculum teaching and the guidance of discipline competitions [11,12]. Therefore, college students must spend extra time to learn contest knowledge independently. On the other hand, the learning time of college students is scattered and fragmented due to daily courses and social activities. In this case, college students can only use their spare time to study the contest knowledge in a fragmented manner [6]. Online platforms such as the Chinese university MOOCs provide abundant online courses by fully taking into account the fragmented learning features of college students. So far, the Chinese university MOOCs provide website and mobile app access so that students can view relevant content anytime and anywhere, which has become an essential approach for students to acquire knowledge and significantly promotes online fragmented learning. However, there are few studies on the Chinese university MOOCs and online fragmented learning among college students.



Drawing on the literature on online fragmented learning and online continuous learning behaviors, we first adopt the ECM as the theoretical foundation to construct a research model to explore the antecedents of college students’ CBOFL. Given that online fragmented learning is a kind of autonomous learning method, learners’ intrinsic motivation impacts their continuous learning behaviors [13,14], which is crucial for sustainable learning outcomes [13]. Thus, combined with self-determination theory, we integrate intrinsic motivation learning into the ECM. In addition, we also introduce teachers’ influence as an external variable to construct a research model. Then, we comprehensively analyze the determinants underlying college students’ CBOFL and propose six hypotheses. Finally, using undergraduate students that have studied contest courses on the Chinese university MOOCs as the research object and 429 valid questionnaires collected from the sojump platform, a Chinese website similar to Qualtrics, we empirically test our predictions with the SEM technique with AMOS, and the results indicate that all hypotheses are supported. This study explores the influencing factors of college students’ continuance behaviors in online fragmented learning from the perspective of the extended ECM and profoundly analyzes the mechanism of continuous behaviors in online fragmented learning, thus extending this line of literature on fragmented learning [6,14,15] and research on the ECM [16,17]. In addition, this study has important practical significance in guiding college students’ CBOFL, which reinforces the practice of college students’ continuous learning in the future and is beneficial for facilitating the sustainability of online learning. Meanwhile, it also provides policy suggestions for online platforms to optimize content and resources according to the characteristics of the fragmented learning behaviors of college students.



The remainder of this paper is organized as follows. A literature review is provided in the next section. Then, the research model is constructed, and hypotheses are developed. After that, we introduce the data collection, measurements of variables, and methodology. A section on descriptive statistics and empirical results follows this. Finally, we summarize the conclusions and provide suggestions.




2. Literature Review


2.1. Literature on Online Fragmented Learning and Its Factors


In the 1980s, studies on reading behavior focused on “fragmentation” and first proposed its concept. Fragmented learning usually refers to informal learning using fragmented time and fragmented resources [5,18], consisting of content-related and temporal aspects [19,20]. With the development of the mobile network and the popularization of mobile smart devices, online fragmented learning has become a new learning method [21]. Online fragmented learning breaks the restrictions of space and time. It makes knowledge more accessible, which enables students to use their spare time to learn anytime and anywhere according to their interests and objectives on various virtual learning platforms [21,22]. These features of flexibility and convenience not only provide opportunities for students to access high-quality educational resources from all over the world but also improve their abilities to learn independently, which is beneficial for them in establishing a lifelong learning system [5]. Online fragmented learning conforms to the development orientation of learning in the era of “Internet+”, and an increasing number of students practice it. However, extant studies suggest that online fragmented learning is a “double-edged sword”, because the content of online fragmented learning is incomplete and lacks summaries, and it is difficult for students to form a complete knowledge system [8]. Wang et al. [22] also indicate that fragmented learning only plays a supplemental role in formal learning for it may cause problems of distraction or lack of concentration.



Online fragmented learning as a recent phenomenon and the determinants that affect its efficiency and outcomes have been discussed in the existing literature. For example, Liang et al. [23] analyzed the features of fragmented learning behavior and considered learners’ personalized learning needs to reorganize knowledge in online education. Yang et al. [5] investigated the factors influencing college students’ online fragmented learning quality in four aspects: platform design, curriculum design, students’ self-management, and hardware support. Song et al. [4] investigated the mediating role of the Internet on the influence of personal characteristics, learning motivation, learning, and resources’ input on the learning effect. Yang [24] constructed the evaluation system for the fragmented learning effect and evaluated the impact of fragmented English learning in the mobile information environment through the integrated BPNN and genetic algorithm. Li et al. [6] found that learning motivation, self-efficacy, and fragmented time utilization influence college students’ online fragmented learning effect significantly, while knowledge fragmentation has no significant impact. Recently, Zhou et al. [25] constructed a continuous intention model based on the SOR (Stimulus-Organism-Response) theory and investigated the factors influencing students’ continuance intention using short videos (such as Douyin) for fragmented learning purposes.




2.2. Literature on the Determinants of Online Continuous Learning Behaviors


Existing studies have been conducted on students’ online continuous learning behaviors from the perspectives of learning motivation, learning capability, self-efficacy, or attitudes [26,27]. Among these students’ characteristics, motivation is the critical factor affecting willingness to continue learning. Prior studies have suggested that motivation is the driving force of learners’ intrinsic behavior, which is the initial reason that affects the completion rate of MOOCs [28]. Greene et al. [29] indicated that students’ expected investment in learning motivation, such as level of commitment, the expected number of hours, and the intention to obtain a certificate, are primarily related to the retention of MOOCs. Xie et al. [27] found that both intrinsic and extrinsic motivation significantly impact repeat learners in the connectionist MOOC “Internet + Education”. Learning ability is also a critical determinant influencing the intention of continuance behaviors. De Freitas et al. [26] indicated that MOOC learners’ learning ability dramatically impacts the quality of their course completion and learners with poor self-management ability are prone to have lower retention. Self-efficacy reflects the degree of effort in the realization of personal goals and can strengthen learners’ determination to complete a task and, finally, affect their learning behaviors [30]. Additionally, Terras et al. [31] pointed out that digital literacy skills and self-regulation are also the key attributes of learners that can affect course completion rates in the context of MOOC-based learning. Meanwhile, attitude, learning styles, learning interests, and prior experience accumulation also influence learners’ continuous learning intentions [32,33,34]. For example, Zhu et al. [35] found that college students’ online learning attitudes have a significant impact on their continuous intention to undertake online courses. Wijaya et al. [34] indicated that attitudes can largely influence learners’ continuous intention during this post-pandemic period.



In addition to personal characteristics, various online learning experiences also affect learners’ continuous online learning behaviors in the future [35,36,37]. These studies have explored the significant relationships between students’ flow experience, expectation confirmation, perceived usefulness, enjoyment, perceived ease of use, satisfaction with online learning, and their continuous intention to learn online [38]. For example, Guo et al. [36] investigated multiple government social media platforms drawing on the SOR theory, finding that individuals’ online experiential states (i.e., flow experience and sense of belonging) positively affect their continuance intention. Huang et al. [37] indicated that course difficulty has a negative moderate effect on the relationship between course content vividness and students’ intention to revisit. Joo et al. [39] demonstrated that satisfaction with the K-MOOCs significantly positively affects students’ continuance intention to use them, and the perceived ease of use and the perceived usefulness indirectly affect the continuance intention to use K-MOOCs. Shanshan et al. [40] show that confirmation and perceived value can facilitate college students’ experience and enhance trust and satisfaction, which significantly affects the continuous use of MOOCs. Additionally, based on the theory of exploring community, some scholars have examined the impact of teaching presence, social presence, and cognitive presence on students’ continuance intention. Teaching presence refers to students’ perception of teachers’ presence, which directly impacts MOOC learning persistence [32]. Social presence, that is, social interaction in learning, enables MOOC learners to persist in learning, improving their grades and effectively reducing the dropout rate [29]. Other studies analyzed the factors influencing continuous learning intention from the platform’s perspective and believe that the popularity and openness of the platform and course can significantly improve learners’ intention to continue using MOOCs [41].




2.3. Literature on Expectation Confirmation Model


The ECM is derived from the expectation confirmation theory (ECT) and the technology acceptance model (TAM). ECT is a theory in marking, putting forward that expectation and perceived performance can result in consumers’ post-purchase satisfaction [42]. Consumers’ confirmation of prior purchase experience is mediating in the above relationship. The TAM is a theory of information systems, and it uses perceived usefulness and perceived ease of use as core variables to determine users’ continuous intention for information systems [43]. In 2001, Bhattacherjee [44] extended the ECM into the information systems discipline and posited that the users’ continuous intention of using information systems is affected by confirmation, perceived usefulness, and satisfaction (as shown in Figure 1). Specifically, confirmation of prior information system use and post-adoption perceived usefulness affect users’ continuance intention of the information system, and users’ satisfaction partially mediates this effect.



Since then, based on this model, many scholars have integrated the ECM with other models or external factors to explain the user’s behavioral intention to continue using or learning. For example, Shiau et al. [45] integrated perceived enjoyment and user involvement into the continuous use model of information systems to better understand blogs’ continuous use behavior. Turel et al. [46] found that trust can not only directly influence system use intentions but also has an indirect effect on the relationship with a system and its users through the promotion of social investment. Park [47] added switching costs to the ECM and demonstrated that personalization increases switching costs and satisfaction, which results in further use of SNSs. Zhao et al. [48] found that satisfaction, trust, performance expectancy, social influence, perceived task technology, and confirmation have direct or indirect positive impacts on the continuance behaviors of using FDAs during the COVID-19 pandemic period. Singh [17] employed an integrated model along with two additional constructs of perceived security and trust, indicating that satisfaction, trust, performance expectancy, and effort expectancy are critical antecedents of the continuance behaviors for mobile payment systems. Sasongko et al. [49] adopted the ECM to explain the continuance behaviors for using electronic money applications in Indonesia with significant factors involving perceived usefulness, satisfaction, and trust.



Scholars have also extended the ECM into online education and investigated the determinants of learners’ continuance learning intentions/behaviors. For example, Lee [50] empirically found that satisfaction, attitude, subjective norm, perceived usefulness, and perceived behavior significantly influence users’ intentions to continue using E-learning platforms. The satisfaction effect is the most significant. Chow et al. [51] indicated that both the learning process and course directly affect learners’ satisfaction and continuance behavioral intention, but tutor interaction and peer interaction have no significant impact. Alraimi et al. [41] demonstrated that perceived openness, perceived reputation, perceived usefulness, and user satisfaction are the determinants that substantially influence learners’ continuance intention of MOOCs. Zhou [16] found that knowledge outcome, social influence, performance proficiency, and three ECM factors, including confirmation with the prior learning experience, perceived usefulness, and satisfaction with the prior learning experience, have different predicting powers on learners’ continuance behavioral intention in MOOCs for online collaborative learning.



From the extant literature mentioned above, it can be found that scholars have extensively studied the influencing factors of online fragmented learning and online continuous learning behaviors and also extended the ECM into the education field, yielding substantial findings. However, certain limitations persist. First, although prior studies have investigated the determinants of the effect or outcome of online fragmented learning from aspects of learners’ characteristics, features of courses, and platforms [5,6,23,24], the antecedents of continuance behaviors in online fragmented learning have been largely ignored. Recently, fewer studies have begun to focus on the factors influencing students’ continuance intention for fragmented learning purposes [25]. Still, it has not been studied in the context of online fragmented learning concerning courses of discipline contests. Second, existing scholars have explored the impacts of personal characteristics [26,27], learning experience [35,36,37]., and the presence of teaching, social, and cognitive factors [29,32] on the behaviors in online continuous learning and suggested that both motivation and satisfaction have the most significant impacts, and they usually appear as mediating variables. However, it remains unclear whether college students’ intrinsic learning motivation and satisfaction with online fragmented learning also play an essential role in their continuous behaviors to undertake online fragmented learning. At the same time, most of the studies focus on the continuance of learning behaviors in the context of MOOCs, but few scholars empirically explore factors of college students’ continuous learning behaviors in online fragmented learning. Third, extant studies have added new constructs to the original ECM, such as social influence [48], subjective norm [50], trust [46], self-efficacy, switching cost [47], perceived security [17], reputation [41], or peer interaction [51], etc., and further extended this model into mobile learning, E-learning, and online learning. However, the ECM has not been extended into studies on continuous online fragmented learning.





3. Research Model and Hypotheses


3.1. Hypothesis


3.1.1. Confirmation


According to self-determination theory, motivation contains intrinsic and extrinsic motivation [44,52]. However, the original ECM has mainly emphasized the influence of confirmation on learners’ extrinsic motivation, such as perceived usefulness [53,54], primarily ignoring the impact of confirmation on intrinsic motivation. As mentioned above, online fragmented learning is a self-independent learning approach, and its behavior is driven mainly by the learner’s intrinsic learning motivation [6]. During this process, confirmation can act as a role concerning the supportive condition in catalyzing and improving intrinsic learning motivation. Hence, it is reasonable to believe that confirmation can significantly influence intrinsic motivation for studying in online fragmented learning. This influence association also can be explained by the cognitive dissonance theory [44,55]. For instance, in the context of discipline contests, if college students with high initial intrinsic motivation to learn contest knowledge through the online fragmented learning approach, but their initial expectations are disconfirmed in the actual fragmented learning process, they will modify their initial perceptions to be consistent with reality. Thus, disconfirmation will weaken college students’ intrinsic learning motivation; in turn, confirmation will strengthen their intrinsic learning motivation. In addition, when the expectation is effectively confirmed, college students will also be satisfied with the prior experience of online fragmented learning. Previous studies have fully demonstrated that confirmation has a significant positive impact on learning satisfaction, respectively [56,57]. Therefore, we propose the following hypotheses:



H1. 

College students’ confirmation significantly positivelyaffects their intrinsic learning motivation in online fragmented learning.





H2. 

College students’ confirmation significantly positivelyaffects their satisfaction with online fragmented learning.






3.1.2. Intrinsic Learning Motivation


Motivation is a core concept in social psychology, mainly manifested as a person’s effort to pursue or achieve a specific goal [58]. In other words, motivation is the force that drives someone to do something. Intrinsic motivation refers to the engagement in an activity driven solely by genuine interest or enjoyment derived from performing it without any discernible external incentives [52]. Intrinsic learning motivation reflects a student’s intrinsic tendency to actively learn knowledge, strengthen their abilities, and try to achieve academic goals or achievements [30]. Previous scholars have indicated that learning motivation positively influences online learning satisfaction and continuous behavioral intention. For instance, Rahman et al. [59] found that learning motivation not only directly affects online learning satisfaction but also significantly mediates the relationships between instructor–learner interaction, learner–learner interaction, Internet self-efficacyand online learning satisfaction. Xie et al. [27] found that motivation significantly affects the repeat learners of MOOCs. Therefore, when college students participate in discipline contests, if they have a stronger intrinsic learning motivation, they are more likely to make appropriate plans and make full use of the fragmented time to study independently. The high degree of autonomy and the effective utilization of fragmented time are more likely to improve students’ learning efficiency and effectiveness [6,60]. Such positive feedback will, in turn, improve students’ learning satisfaction [59] and increase the possibility of continuing to adopt fragmented learning methods in the future [27]. Hence, we propose the following hypotheses:



H3. 

College students’ intrinsic learning motivation significantly positively influences their satisfaction with online fragmented learning.





H4. 

College students’ intrinsic learning motivation significantly positively affects their CBOFL.






3.1.3. Satisfaction


Satisfaction is “a positive emotional state after a job performance evaluation is completed” [61]. According to expectation confirmation theory, continuance behavior is mainly determined by satisfaction with prior information system use [44]. In online education, previous research has also found that learning satisfaction is one of the most essential predictors among the influencing factors of continuous learning behaviors [39] and is widely used as a mediating factor [40,41]. In our study, satisfaction is defined as a favorable evaluation of college students’ online fragmented learning after their knowledge requirements concerning discipline contests are met through this learning method. When college students fragmentally study contest courses on the Chinese university MOOCs, they may be satisfied with the learning process, resulting in positive emotions and attitudes, which can further encourage them continue to adopt the method of online fragmented learning; on the contrary, they will give up such learning approach and choose another one to acquire contest knowledge. Therefore, students’ satisfaction directly determines their behaviors to continue online fragmented learning in the future. Consequently, we propose the following hypothesis:



H5. 

The satisfaction college students gain in online fragmented learning significantly positively affects their CBOFL.






3.1.4. Teachers’ Influence


Existing studies have suggested that the opinions and suggestions of people around a person can be critical in making decisions [62]. Social influence is employed to assess the extent to which individuals perceive themselves as being influenced by their social group, which is a powerful indicator of individuals’ continuance intention of using information systems [16,63]. Social influence contains two parts: external and interpersonal influences. Therein, college teachers are an essential component of college students’ interpersonal influences, which can guide their thoughts and behaviors [62]. Therefore, it can be believed that teachers can positively impact college students’ learning behaviors. Specifically, in the process of discipline competition, teachers are more inclined to possess a comprehensive understanding of the frontiers of subject development and industry standards, and this knowledge can effectively guide topic selection, monitor progress, and facilitate problem-solving. At the same time, college students need to interact with teachers for advice and suggestions to alleviate potential uncertainty and anxiety when they face difficulties during the period of discipline contests [64]. Hence, teachers can significantly influence students’ continuous learning behaviors, thus serving as an external facilitating condition for college students’ continuance behaviors in online fragmented learning. Therefore, we propose the following hypothesis:



H6. 

Teachers’ influence significantly positively affects college students’ CBOFL.







3.2. Model Specification


According to the proposed hypotheses and the ECM, this study develops a theoretical framework to investigate the mechanism influencing college students’ CBOFL. Existing studies on continuous behavioral intention for information systems suggest that users’ initial acceptance intention cannot determine their final continuous use behaviors [55,65]. Therefore, our study focuses on continuance behaviors, a sequence of repeated online fragmented learning. According to self-determination theory [53,54], motivation encompasses two distinct forms: intrinsic and extrinsic. Intrinsic motivation is the main driving force in individuals’ behavior, which has a positive impact on sustainability learning [13] and can lead to better satisfaction and persistence. In the context of the discipline competition, students with intrinsic learning motivation fragmentally learn contest knowledge mainly based on their interests and different goals, such as scholarships and the opportunities to be recommended for graduate study without examination, etc. Specifically, when students have intrinsic solid learning motivation, they actively fragmentally learn contest knowledge and professional skills in their spare time. Thus, the influence of intrinsic motivation on college students’ CBOFL may be more pronounced than extrinsic motivation (i.e., perceived usefulness) in the fragmented learning process [55]. Therefore, we use intrinsic learning motivation as a replacement for perceived usefulness in the original ECM. Additionally, as competition tutors, teachers possessing a comprehensive understanding of the competitions have an important impact on college students’ continuous learning behaviors. Previous studies also suggest that the continuous behaviors of college students are also affected by the external environment, such as teachers’ influence [62]. Overall, taking the ECM as a theoretical foundation and combining it with self-determination theory, this study integrates the intrinsic learning motivation of college students and teachers’ influence as an external variable into the ECM and constructs a theoretical research model. In this model, first, confirmation is proposed to positively influence college students’ intrinsic learning motivation and satisfaction obtained in online fragmented learning, and then intrinsic learning motivation is proposed to positively affect college students’ satisfaction; meanwhile, both learning motivation and satisfaction are posited to directly affect college students’ CBOFL. Finally, teachers’ influence is posited to have a positive impact on college students’ CBOFL.



Based on those mentioned above, the following model (as shown in Figure 2) is constructed:





4. Methodology


4.1. Constructs and Scales


Based on the research model and hypotheses proposed above, a set of scientific and reasonable questionnaires of college students’ continuance behaviors in online fragmented learning of contest courses on the Chinese university MOOCs was designed. This questionnaire contains the demographic information of the survey participants and the measurement scales for crucial variables, including confirmation (CF), intrinsic learning motivation (ILM), satisfaction (SF), teachers’ influence (TI), and college students’ continuance behaviors in online fragmented learning (CBOFL). Table 1 shows all the variable measurement items and definitions. The options for each item included in this scale were designed in the form of a five-point Likert scale, where 1 means “strongly disagree”, 2 means “basically disagree”, 3 means “hard to say”, 4 means “basically agree”, and 5 means “strongly agree”, and each respondent could only select 1 score for each item.




4.2. Data Collection


Currently, most Chinese colleges have formulated the classification or level of discipline competitions based on their educational level and discipline situation. The classification basis is mainly determined by organizers, and these classifications contain A, B, and C competitions at international, national, provincial, and university levels. College students can participate in competitions for different disciplines according to their abilities and interests. Undergraduate education is the main body of higher education in China, and discipline competitions of undergraduate students also receive the most attention. Therefore, this study only focuses on undergraduate students’ continuance behaviors in online fragmented learning by empirically analyzing the contest courses on the Chinese university MOOCs. We conducted an online survey through sojump.com, accessed on 10 February 2024. After completing the pre-survey and verifying its reliability, we distributed questionnaires to undergraduate students who have studied contest courses on the Chinese university MOOCs platform. We informed them that all data collected are only used for academic research, and the privacy information of all participants will be well protected. To ensure the appropriateness of data collected, we took further precautions as follows: First, to check whether the college student had actual experience with fragmented learning contest courses on the Chinese university MOOCs or not, we added the question “Have you used or are you currently using a Chinese university MOOC platform to study contest courses in a fragmented manner?” Second, each IP address was allowed to appear only once. Third, the records were deleted if the answer time is too short or if all the answers were consistent. Under the assurance of these processes, 429 valid samples were finally collected. Among these samples, the proportions of males and females are 36.4% and 63.6%, respectively, and the percentage of students in their first year only accounts for 6.5%, indicating that students participating in discipline competitions are senior undergraduates.





5. Results


5.1. Reliability and Validity Tests


This study uses convergent and discriminant validity to test the scale’s reliability and validity; the former is tested by explorative factor analysis, and the latter is tested by confirmative factor analysis. We use SPSS 26.0 and AMOS 24.0 to conduct all the analyses. The value of the Bartlett sphericity test is 0.906, and the statistic of the KMO (Kaiser–Meyer–Olkin) test is 4111.143, which is significant at a 1% level, indicating that the questionnaire data collected meet the requirements of factor analysis and are suitable for analyzing the influence relationship between variables [69].




5.2. Explorative Factor Analysis


In the results of the explorative factor analysis, the cumulative variance of the first five factors reaches 68.72%. As shown in Table 2, all the item loadings are greater than the values in their irrespective factors. The factor loading of each item is greater than 0.5, indicating that the convergent validity of this scale constructed in our study is good [70]. These results suggest that this scale can be used to measure and analyze the determinants of college students’ CBOFL.




5.3. Confirmative Factor Analysis


The Cronbach’s alpha is 0.896, indicating that the reliability of this questionnaire is good enough and the data are appropriate for factor analysis. Table 3 demonstrates the results of the confirmative factor analysis. The values of the composite reliability (CR) of each dimension are greater than 0.7, and the values of the average variance extraction (AVE) for each dimension are greater than 0.5 [70], indicating that this questionnaire has good convergent validity.



The judgment of discriminant validity can be carried out by comparing the square root of the AVE value and variables with the absolute value of the correlation coefficient between variables. If the square root of the AVE values is greater than the correlation values, then discriminant validity is high [70]. As shown in Table 4, the values of the AVE square root are on the dialog line, while the values of correlations between different variables are on the non-dialog line. From these results in Table 4, it can be found that the correlation values between any two variables are less than the square root of the AVE values, indicating that our questionnaire meets the requirements for discriminant validity.




5.4. Hypotheses Testing


5.4.1. Fitness Indices


The fitness should be tested when a structural equation model is built [16]. According to previous studies, the χ2/df should range from 1 to 3, and the reasonable level of RMSEA is less than 0.08 [71]. Additionally, the values of GFI, CFI, and NFI should be greater than 0.9 [72]. As indicated in Table 5, the value of χ2/df is 2.759, the value of RMSEA is 0.064, and the values of CFI, GFI, and NFI, are 0.944, 0.924, and 0.915, indicating that all these fitness indices are at an acceptable level. Therefore, the structural model has good fitness.




5.4.2. Regression Results


Figure 3 is the structural equation model with standardized coefficients of the determinants of college students’ CBOFL, and Table 6 is the results of the structural model assessment. From Figure 3 and Table 6, it can be found that the significance level of each path in the research model is relatively good, and except for the path CBOFL ← TI, which is significant at the level of 5%, all other paths are significant at the level of 1%. First, confirmation has a significant positive effect on intrinsic learning motivation (ꞵ = 0.445, p < 0.01) and satisfaction (ꞵ = 0.558, p < 0.01); thus, H1 and H2 are tested. Second, intrinsic learning motivation significantly positively affects satisfaction (ꞵ = 0.525, p < 0.01) and college students’ CBOFL (ꞵ = 0.166, p < 0.01); hence, H3 and H4 are supported. Third, the relationship between satisfaction and college students’ CBOFL is significant and positive (ꞵ = 0.734, p < 0.01); therefore, H5 is held. Fourth, the influence of teachers on college students’ CBOFL is significantly positive (ꞵ = 0.214, p < 0.05); consequently, H6 is verified. In addition, in terms of the degree of impact, satisfaction has the most significant effect on college students’ CBOFL, and there are large differences in the degree of influence among other variables.






6. Discussions and Conclusions


6.1. Discussions


This study verifies the research model of college students’ CBOFL from the extended ECM perspective with questionnaire data analysis. This model has the following innovations. First, compared with prior studies constructing a theoretical research model based on the ECM [17,48,50,51], this study combines self-determination theory and integrates intrinsic learning motivation in the ECM by highlighting the self-independent learning characteristics of online fragmented learning. In addition to considering the impact of factors in the original ECM, we also took into account the influence of external factors. By doing this way, it can expand the explanatory power and scope of application of the ECM in the field of online fragmented learning. Second, this research model investigates the antecedents of college students’ CBOFL and their mechanisms, extending the stream of literature on online fragmented learning [4,6,24,25]. The results can provide an academic reference for guiding the promotion of college students’ CBOFL and the formation of their online fragmented learning habits in the future. From the empirical results, we find the following:



Confirmation has a significant positive impact on college students’ satisfaction and learning motivation. As for the relationship between confirmation and satisfaction, it is consistent with the hypothesis in the original ECM [43,44]. It indicates that when the expected benefits of fragmentally learning contest courses on the Chinese university MOOCs are realized, that is, the expectation has been confirmed, college students will be satisfied with the prior experience of online fragmented learning. However, disconfirmation (the perception of performance falling short of expectations) signifies a failure to meet the anticipated outcome, and there will be less satisfaction. In addition, the association between confirmation and learning motivation is consistent with previous studies [55,56]. It shows that college students may experience cognitive dissonance if their initial intrinsic motivations to learning contest knowledge are not confirmed during the actual process of online fragmented learning. Rational students may try to remedy this dissonance by modifying their initial perceptions to be more consistent with reality. As a result, college students’ intrinsic learning motivation will be decreased, and on the contrary, confirmation will reinforce intrinsic learning motivation.



Intrinsic learning motivation significantly positively influences satisfaction and college students’ CBOFL. It demonstrates that, in our extended model, intrinsic learning motivation can contribute to whether a college student would be satisfied with the prior experience of online fragmented learning and be inclined to repeatedly adopt this learning approach. Intrinsic learning motivation as an intrinsic tendency can ensure the sustainability of learning [73] and can serve as a pivotal catalyst for fostering college students’ autonomous learning, enhancing their concentration and enthusiasm towards continuous learning [30,56]. Therefore, intrinsic learning motivation cannot be ignored when investigating continuous online fragmented learning behaviors. When designing an online contest course, intrinsic motivation, rather than extrinsic motivation (i.e., perceived usefulness), will also be a new factor that should be focused on, which is critical to facilitate the sustainable development of online learning. Thus, the extended ECM could provide a better understanding of college students’ continuous fragmented learning behaviors than the original ECM.



Satisfaction and teachers’ influence positively affect college students’ CBOFL. Regarding the relationship between satisfaction and college students’ CBOFL, it is also consistent with the hypothesis in the original ECM [43,44], and satisfaction has the most significant impact. It indicates that college students’ CBOFL is mainly determined by satisfaction. Suppose college students believe that fragmented learning contest courses via the Chinese university MOOCs can improve their knowledge scope, help them to acquire the necessary knowledge, and satisfy them with prior experience. In that case, these positive feelings will make them choose to continue to learn in a fragmented manner. Concerning the relationship between teacher influence and college students’ CBOFL, the result aligns with the positive outcomes reported in previous studies [16,48]. Teachers can guide discipline contests and help students organize fragmented knowledge more effectively, which makes it easier to form a complete and comprehensive knowledge structure. Therefore, when teachers encourage students to carry out continuous online fragmented learning behaviors, this will arouse students’ confidence in continuous online fragmented learning.




6.2. Conclusions


This study holds that the influence mechanism of college students’ CBOFL is that, before implementing behaviors of online fragmented learning, college students have certain expectations. After implementing behaviors of online fragmented learning, college students will evaluate whether their expectations can be achieved. The confirmed expectation will further influence their intrinsic learning motivation and learning satisfaction. Finally, college students consider continuance behaviors in online fragmented learning together through intrinsic learning motivation and satisfaction. At the same time, the teachers’ influence is an important external variable [16,48], emphasizing that external factors also play a critical role in college students’ CBOFL. Based on the ECM, considering the influence of intrinsic motivation and introducing the external variables of teachers’ influence, this study explores the influencing factors of college students’ CBOFL by taking the contest courses on the Chinese university MOOCs as an example. Using 429 valid samples and adopting the SME technique with AMOS, the six hypotheses proposed before are tested. Based on the above analysis, the following conclusions can be drawn. First, all hypotheses proposed before are supported, and college students’ satisfaction with their contest courses learning on the Chinese university MOOCs is related to two critical factors, i.e., their confirmation and intrinsic learning motivation. Second, the predicting powers of different factors on college students’ CBOFL are largely distinct, and satisfaction has the most significant effect. Third, the extension of the ECM in this study is successful, and the constructed research model is verified.




6.3. Theoretical Contributions


This study makes the following significant theoretical contributions. First, prior studies have integrated the ECM with other models or factors, i.e., social influence, subjective norm, trust, self-efficacy, switching cost, perceived security, reputation, or peer interaction, etc., and further extended this model into the field of mobile learning, E-learning, and online learning to explain the learners’ behaviors to continue using or learning [16,41,45,49]. This study enriches this line of the literature by integrating intrinsic motivation and teachers’ influence into the ECM and extending the research of online fragmented learning in the context of the Chinese university MOOCs. Due to fragmented learning belonging to a kind of self-directed learning method, intrinsic learning motivation is an important factor driving continuous behaviors [28,29]. In addition, teachers’ influence is an important external factor that can significantly affect college students’ continuous behaviors [51,66]. Therefore, we consider the influence of college students’ learning motivation and integrate teachers’ influence into the ECM as an extension. The empirical results show that all the hypotheses are supported, indicating that the extension of the ECM is successful, thereby expanding the explanatory power and scope of application of the ECM.



Second, previous studies have explored the determinants of the efficiency and outcomes of online fragmented learning, such as learners’ personalized learning needs [23], platform design, curriculum design, students’ self-management and hardware support [5], learning motivation and resources’ learning input [4], self-efficacy, fragmented time utilization, and knowledge fragmentation [6]. However, these studies have not investigated the factors influencing continuance behaviors in online fragmented learning. Thus, this study extends this stream of the literature by exploring the antecedents of college students’ CBOFL in the context of MOOCs from an extended ECM perspective. The empirical results indicate that different determinants have different predicting powers, and satisfaction is the first powerful indicator of college students’ continuance behaviors in online fragmented learning, followed by teachers’ influence and learning motivation. This study also complementsprior studies that have only emphasized that satisfaction or perceived reputation has the most significant impact on learners’ continuance behaviors [41,50].




6.4. Practical Implications


Online fragmented learning is a new phenomenon that emerged with the development of Internet technology and the digital era [5,8]. For college students, online fragmented learning has become a mainstream trend, an indispensable part of their learning life, and the key to cultivating their lifelong learning ability. However, online fragmented learning is a double-edged sword, and college students should give full play to its advantages and overcome its disadvantages so that they can update their knowledge structure and keep up to date with the times through continuous online fragmented learning [8]. Therefore, according to the conclusions, this study puts forward suggestions from three aspects of learning motivation: teachers’ guidance role, platform course quality to promote college students’ CBOFL, and the facilitation of the sustainable development of online learning.



First, boost students’ intrinsic learning motivation and enhance their enthusiasm for online fragmented learning.




	(1)

	
Precisely clarify learning objectives. The discipline competition is a team project that ultimately achieves the team goal through the efforts of each member [12]. Thus, it is imperative to clearly define both the team goal and each member’s learning task, such as striving for outstanding achievements or attaining a specific ranking, which enables each student to engage wholeheartedly in various learning activities related to the contests. Doing this will facilitate their professional skill improvement and elevate their overall proficiency level, thereby stimulating intrinsic motivation to attain their desired goals effectively.




	(2)

	
Breaking down the learning task. The composition of team members often encompasses students from diverse disciplinary backgrounds, resulting in significant variations in their abilities and interests. Thus, teams should break down the overall learning task into manageable parts and develop reasonable plans. The task should be assigned to each student based on their strengths and abilities, thus improving their learning interests. Finally, teams need to transform individual contributions from “zero deposit” into a collective withdrawal that accumulates into comprehensive competition works [6]. In addition, each member should make a detailed timetable and schedule tasks to improve efficiency and quality in online fragmented learning.




	(3)

	
Attach the importance of collaborative teamwork and cooperation in online fragmented learning. It can be fostered to lead toward collective progress through ideological collisions, mutual learning experiences, and communication inspiration among members. The interactive reconstruction of fragmented knowledge can promote comprehension of competition-related content while providing a sense of achievement that ultimately enhances intrinsic motivation for online fragmented learning [7].









Second, give full play to the guiding role of teachers and improve students’ self-confidence.




	(1)

	
Grasp the topic selection of the contests. It is imperative for college teachers to actively engage in the guidance activities of contests and provide students with direction in selecting their projects. Given that the participants are primarily senior students, who may lack a comprehensive understanding of cutting-edge developments within their discipline and practical challenges before completing their professional courses, teachers should guide the topic selection when college students prepare to take part in a contest [10].




	(2)

	
Strengthen the supervision of learning progress and improve students’ ability to manage fragmented time. Once the fundamental content or direction of the project has been determined, students should be encouraged to conduct independent and thorough research on the topic during their spare time by utilizing online fragmented learning methods. In this process, teachers can stimulate critical thinking through questioning techniques and prompt students to search for and learn relevant knowledge about specific problems using online fragmented learning resources [62].




	(3)

	
Help college students build the knowledge system and form a complete theoretical framework. Teachers need to assist students in screening, integrating, and reconstructing acquired knowledge while assisting students in establishing a complete system that aligns with technical schemes proposed for their projects throughout the process of online fragmented learning. In addition, teachers should provide emotional support for college students and alleviate their anxieties about online fragmented learning, thus, finally, enhancing their learning confidence.









Third, optimize the design of contest courses to improve college students’ expectations and learning satisfaction.




	(1)

	
Focus on the practicability of the contest course content. In the process of learning competition courses, students are more inclined to enroll in courses that offer practical applications for competitions, thereby helping them translate theoretical knowledge into practice. Therefore, the online learning platforms should provide more practical contest courses and provide more effective information screening and resource acquisition strategies so that students can easily find relevant content [16]. Simultaneously, attention should be given to the level of difficulty and engagement factor of the course content to improve college students’ expectations and enhance their satisfaction.




	(2)

	
Utilize emerging technologies to develop personalized learning plans. Online platforms can deploy AI algorithms on applications to adjust content dynamically based on students’ learning objectives, pace of learning, and the relevance of their existing knowledge. To do so, college students can also benefit from a highly personalized learning experience that enhances their overall satisfaction with online fragmented learning, which guarantees their continuous behaviors in online fragmented learning.




	(3)

	
Provide evaluation of learning outcomes. After learning specific contest knowledge, college students can use the evaluation system to practice and test their knowledge mastery. It not only facilitates students’ reflection and summarization but also enables the evaluation of knowledge coherence and comprehensibility, thereby establishing a personalized learning system, which improves their learning effects in the whole process of online fragmented learning.










6.5. Limitations and Future Research


This study also has several shortcomings that might provide ideas for future research. First, our study adopts the ECM as the theoretical foundation to explore the influencing mechanism of college students’ CBOFL and uses questionnaires to collect data and the SEM to conduct an empirical analysis. However, this study does not further investigate the effect of college students’ CBOFL. In future studies, scholars can examine how factors in the ECM, intrinsic learning motivation, and CBOFL affect the effect of college students’ CBOFL. In this way, we can better explore the factors that affect the ultimate learning outcomes in continuous online fragmented learning, which helps students achieve better-fragmented learning performance. Thus, it can better promote research on online fragmented learning, as well as the sustainability of online learning. Second, we focus on the Chinese university MOOCs platform when investigating college students’ CBOFL. When college students participate in discipline competitions, they can not only fragmentally learn contest knowledge from Chinese university MOOCs platforms but also acquire relevant knowledge from other online platforms, such as Bilibili and Douyin. Therefore, future research can analyze and compare the differences concerning college students’ CBOFL among different platforms. By conducting in this manner, we can explore which platform is more effective in fostering continuous fragmented learning behaviors among college students and offer insights for other platforms.








Author Contributions


Conceptualization, M.S. and Z.L.; Methodology, M.S., Y.T. and Z.L.; Software, M.S., Y.T. and Z.L.; Validation, M.S., Y.T. and Z.L.; Formal analysis, M.S., Y.T. and Z.L.; Investigation, M.S., Y.T. and Z.L.; Writing—original draft, M.S. and Z.L.; Writing—review and editing, M.S. and Z.L. All authors have read and agreed to the published version of the manuscript.




Funding


This research article was funded by the Natural Science Foundation of Sichuan Province of China (grant: 24NSFSC4401); Sichuan Mineral Resources Research Center (grant: SCKCZY2024-YB001); The Chengdu Park City Demonstration Zone Construction Research Center General Project (grant number: YCS2023-YB003); the Higher Education Talents Training Quality Project of Sichuan Province (grant number: JG2021-1332).




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to privacy.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Ploj Virtic, M.; Dolenc, K.; Šorgo, A. Changes in online distance learning behaviour of university students during the coronavirus disease 2019 outbreak, and development of the model of forced distance online learning preferences. Eur. J. Educ. Res. 2021, 10, 393–411. [Google Scholar] [CrossRef]

	



Singh, V.; Thurman, A. How many ways can we define online learning? A systematic literature review of definitions of online learning (1988–2018). Am. J. Distance Educ. 2019, 33, 289–306. [Google Scholar] [CrossRef]

	



Dumford, A.D.; Miller, A.L. Online learning in higher education: Exploring advantages and disadvantages for engagement. J. Comput. High. Educ. 2018, 30, 452–465. [Google Scholar] [CrossRef]

	



Song, Y.; Huang, T. Influence of students’ online fragmented learning on learning effect: The mediating effect of the internet. Int. J. Emerg. Technol. Learn. (iJET) 2022, 17, 179–190. [Google Scholar] [CrossRef]

	



Yang, Y.; Wu, J. Investigation and analysis on the fragmented learning status of college students under the background of online learning. J. Adv. Educ. Philos. 2021, 5, 66–69. [Google Scholar] [CrossRef]

	



Li, Z.; Yang, Y. Determinants of College Students’ Online Fragmented Learning Effect: An Analysis of Teaching Courses on Scientific Research Software on the Bilibili Platform. Sustainability 2023, 15, 16023. [Google Scholar] [CrossRef]

	



LI, B.; Zhang, X.; Chen, Q.; Zhang, L.; Zhou, Y. Does fragmented learning really affect learning effect? A study of the effects of fragmented learning based on online learning. Mod. Distance Educ. Res. 2020, 32, 104–111. [Google Scholar]

	



Zhu, J.; Chen, P.; Jia, W. Advantages and disadvantages of fragmented learning and recommendations. Asian Agric. Res. 2019, 11, 87–92. [Google Scholar]

	



Tang, J.-H.; Li, J. Feasibility investigation and development exploration on popularizing the method of English fragmented mobile learning of undergraduates. J. Lit. Art Stud. 2021, 11, 504–508. [Google Scholar]

	



Niu, H.; Fan, J.; Yan, H. Research on the integration of subject competition and professional course teaching mode based on OBE concept. Front. Educ. Res. 2022, 5, 21–25. [Google Scholar]

	



Wang, Y. Research on the cultivation of college students’ innovation and entrepreneurship ability based on subject competition—Taking logistics management as an example. Int. J. New Dev. Educ. 2022, 4, 47–51. [Google Scholar]

	



Yan, H.; Niu, H. Analysis on the characteristics and content arrangement of presentation video for mechanical subject competition works. Int. J. New Dev. Educ. 2023, 5, 169–173. [Google Scholar]

	



Wang, H.; Jiang, X.; Wu, W.; Tang, Y. The effect of social innovation education on sustainability learning outcomes: The roles of intrinsic learning motivation and prosocial motivation. Int. J. Sustain. High. Educ. 2024, 25, 689–707. [Google Scholar] [CrossRef]

	



Zhou, S. An empirical study of college students’ fragmented English learning. Acad. J. Humanit. Soc. Sci. 2020, 3, 90–98. [Google Scholar]

	



Yang, Y.; Zhang, Y.; Song, R. Analysis of fragmented learning of college students under the background of online education. J. Adv. Educ. Philos. 2022, 6, 45–50. [Google Scholar] [CrossRef]

	



Zhou, J. Exploring the factors affecting learners’ continuance intention of MOOCs for online collaborative learning: An extended ECM perspective. Australas. J. Educ. Technol. 2017, 33, 123–135. [Google Scholar] [CrossRef]

	



Singh, S. An integrated model combining ECM and UTAUT to explain users’ post-adoption behaviour towards mobile payment systems. Australas. J. Inf. Syst. 2020, 24, 1–27. [Google Scholar] [CrossRef]

	



Liu, W.; Huang, H.; Saleem, A.; Zhao, Z. The effects of university students’ fragmented reading on cognitive development in the new media age: Evidence from Chinese higher education. PeerJ 2022, 10, e13861. [Google Scholar] [CrossRef] [PubMed]

	



Xie, W. An analysis of fragmented reading and its social impact on college students in the era of new media. J. Contemp. Educ. Res. 2019, 3, 33–37. [Google Scholar] [CrossRef]

	



Wenxiu, P. Analysis of fragmented learning features under the new media environment. Int. J. Learn. Teach. Educ. Res. 2015, 13, 55–63. [Google Scholar]

	



Jiang, Y. The effective application of fragmented learning guided by constructivism. Int. J. Educ. Cult. Soc. 2018, 3, 10–13. [Google Scholar] [CrossRef]

	



Wang, X.; Zhang, Y. Research on fragmentation learning of college students in the internet age. Adv. Soc. Sci. Educ. Humanit. Res. 2019, 356, 192–196. [Google Scholar]

	



Liang, K.; Wang, C.; Zhang, Y.; Zou, W. Knowledge aggregation and intelligent guidance for fragmented learning. Procedia Comput. Sci. 2018, 131, 656–664. [Google Scholar] [CrossRef]

	



Yang, H. Design of an effective evaluation system for English fragmented learning: Based on mobile information environment. Mob. Inf. Syst. 2022, 5, 3007003. [Google Scholar] [CrossRef]

	



Zhou, J.; Fang, C. Examining the impact of fragmented learning on education: Empirical evidence from SOR theory analysis. Adv. Soc. Sci. Educ. Humanit. Res. 2024, 831, 493–506. [Google Scholar]

	



De Freitas, S.I.; Morgan, J.; Gibson, D. Will MOOCs transform learning and teaching in higher education? Engagement and course retention in online learning provision. Br. J. Educ. Technol. 2015, 46, 455–471. [Google Scholar] [CrossRef]

	



Xie, L.; Wang, C. Why did they come back? Analysis of learning behaviour and motivation of repeat learners in cMOOCs. Interact. Learn. Environ. 2022, 1–12. [Google Scholar] [CrossRef]

	



Tang, C.M.; Chaw, L. Driving high inclination to complete massive open online courses (MOOCs): Motivation and engagement factors for learners. Electron. J. E-Learn. 2019, 17, 118–130. [Google Scholar]

	



Greene, J.A.; Oswald, C.A.; Pomerantz, J. Predictors of retention and achievement in a massive open online course. Am. Educ. Res. J. 2015, 52, 925–955. [Google Scholar] [CrossRef]

	



Rafiola, R.; Setyosari, P.; Radjah, C.; Ramli, M. The effect of learning motivation, self-efficacy, and blended learning on students’ achievement in the industrial revolution 4.0. Int. J. Emerg. Technol. Learn. (iJET) 2020, 15, 71–82. [Google Scholar] [CrossRef]

	



Terras, M.M.; Ramsay, J. Massive open online courses (MOOCs): Insights and challenges from a psychological perspective. Br. J. Educ. Technol. 2015, 46, 472–487. [Google Scholar] [CrossRef]

	



Chang, R.I.; Hung, Y.H.; Lin, C.F. Survey of learning experiences and influence of learning style preferences on user intentions regarding MOOC s. Br. J. Educ. Technol. 2015, 46, 528–541. [Google Scholar] [CrossRef]

	



Agyeiwaah, E.; Baiden, F.B.; Gamor, E.; Hsu, F.-C. Determining the attributes that influence students’ online learning satisfaction during COVID-19 pandemic. J. Hosp. Leis. Sport Tour. Educ. 2022, 30, 100364. [Google Scholar] [CrossRef]

	



Wijaya, T.T.; Weinhandl, R. Factors influencing students’ continuous intentions for using micro-lectures in the post-COVID-19 period: A modification of the UTAUT-2 approach. Electronics 2022, 11, 1924. [Google Scholar] [CrossRef]

	



Zhu, Y.; Zhang, J.H.; Au, W.; Yates, G. University students’ online learning attitudes and continuous intention to undertake online courses: A self-regulated learning perspective. Educ. Technol. Res. Dev. 2020, 68, 1485–1519. [Google Scholar] [CrossRef]

	



Guo, J.; Liu, Z.; Liu, Y. Key success factors for the launch of government social media platform: Identifying the formation mechanism of continuance intention. Comput. Hum. Behav. 2016, 55, 750–763. [Google Scholar] [CrossRef]

	



Huang, L.; Zhang, J.; Liu, Y. Antecedents of student MOOC revisit intention: Moderation effect of course difficulty. Int. J. Inf. Manag. 2017, 37, 84–91. [Google Scholar] [CrossRef]

	



Huang, D.-H.; Chueh, H.-E. Behavioral intention to continuously use learning apps: A comparative study from Taiwan universities. Technol. Forecast. Soc. Change 2022, 177, 121531. [Google Scholar] [CrossRef]

	



Joo, Y.J.; So, H.-J.; Kim, N.H. Examination of relationships among students’ self-determination, technology acceptance, satisfaction, and continuance intention to use K-MOOCs. Comput. Educ. 2018, 122, 260–272. [Google Scholar] [CrossRef]

	



Shanshan, S.; Wenfei, L. Understanding the impact of quality elements on MOOCs continuance intention. Educ. Inf. Technol. 2022, 27, 10949–10976. [Google Scholar] [CrossRef]

	



Alraimi, K.M.; Zo, H.; Ciganek, A.P. Understanding the MOOCs continuance: The role of openness and reputation. Comput. Educ. 2015, 80, 28–38. [Google Scholar] [CrossRef]

	



Oliver, R.L. A cognitive model of the antecedents and consequences of satisfaction decisions. J. Mark. Res. 1980, 17, 460–469. [Google Scholar] [CrossRef]

	



Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989, 13, 319–340. [Google Scholar] [CrossRef]

	



Bhattacherjee, A. Understanding information systems continuance: An expectation-confirmation model. MIS Q. 2001, 25, 351–370. [Google Scholar] [CrossRef]

	



Shiau, W.-L.; Luo, M.M. Continuance intention of blog users: The impact of perceived enjoyment, habit, user involvement and blogging time. Behav. Inf. Technol. 2013, 32, 570–583. [Google Scholar] [CrossRef]

	



Turel, O.; Gefen, D. The dual role of trust in system use. J. Comput. Inf. Syst. 2013, 54, 2–10. [Google Scholar] [CrossRef]

	



Park, J.-H. The effects of personalization on user continuance in social networking sites. Inf. Process. Manag. 2014, 50, 462–475. [Google Scholar] [CrossRef]

	



Zhao, Y.; Bacao, F. What factors determining customer continuingly using food delivery apps during 2019 novel coronavirus pandemic period? Int. J. Hosp. Manag. 2020, 91, 102683. [Google Scholar] [CrossRef]

	



Sasongko, D.T.; Handayani, P.W.; Satria, R. Analysis of factors affecting continuance use intention of the electronic money application in Indonesia. Procedia Comput. Sci. 2022, 197, 42–50. [Google Scholar] [CrossRef]

	



Lee, M.-C. Explaining and predicting users’ continuance intention toward e-learning: An extension of the expectation–confirmation model. Comput. Educ. 2010, 54, 506–516. [Google Scholar] [CrossRef]

	



Chow, W.S.; Shi, S. Investigating students’ satisfaction and continuance intention toward e-learning: An extension of the expectation–confirmation model. Procedia-Soc. Behav. Sci. 2014, 141, 1145–1149. [Google Scholar] [CrossRef]

	



Roca, J.C.; Gagné, M. Understanding e-learning continuance intention in the workplace: A self-determination theory perspective. Comput. Hum. Behav. 2008, 24, 1585–1604. [Google Scholar] [CrossRef]

	



Ryan, R.M.; Deci, E.L. Intrinsic and extrinsic motivations: Classic definitions and new directions. Contemp. Educ. Psychol. 2000, 25, 54–67. [Google Scholar] [CrossRef]

	



Miller, K.A.; Deci, E.L.; Ryan, R.M. Intrinsic motivation and self-determination in human behavior. Contemp. Sociol. 1988, 17, 253. [Google Scholar] [CrossRef]

	



Lin, C.S.; Wu, S.; Tsai, R.J. Integrating perceived playfulness into expectation-confirmation model for web portal context. Inf. Manag. 2005, 42, 683–693. [Google Scholar] [CrossRef]

	



Sørebø, Ø.; Halvari, H.; Gulli, V.F.; Kristiansen, R. The role of self-determination theory in explaining teachers’ motivation to continue to use e-learning technology. Comput. Educ. 2009, 53, 1177–1187. [Google Scholar] [CrossRef]

	



Hu, J.; Zhang, Y. Understanding Chinese undergraduates’ continuance intention to use mobile book-reading apps: An integrated model and empirical study. Libri 2016, 66, 85–99. [Google Scholar] [CrossRef]

	



Lewin, K. Field Theory in Social Science: Selected Theoretical Papers; Harper & Brothers: New York, NY, USA, 1976. [Google Scholar]

	



Rahman, M.H.A.; Uddin, M.S.; Dey, A. Investigating the mediating role of online learning motivation in the COVID-19 pandemic situation in Bangladesh. J. Comput. Assist. Learn. 2021, 37, 1513–1527. [Google Scholar] [CrossRef]

	



Tokan, M.K.; Imakulata, M.M. The effect of motivation and learning behaviour on student achievement. South Afr. J. Educ. 2019, 39, 1–8. [Google Scholar] [CrossRef]

	



Locke, E.A. What is job satisfaction? Organ. Behav. Hum. Perform. 1969, 4, 309–336. [Google Scholar] [CrossRef]

	



Liu, S.; Huang, F. Examining teachers’ influence on MOOCs learners’ continuance learning intention: The mediating effects of perceived usefulness and satisfaction. J. Pedagog. Res. 2023, 7, 237–250. [Google Scholar] [CrossRef]

	



Yang, S.; Lu, Y.; Gupta, S.; Cao, Y.; Zhang, R. Mobile payment services adoption across time: An empirical study of the effects of behavioral beliefs, social influences, and personal traits. Comput. Hum. Behav. 2012, 28, 129–142. [Google Scholar] [CrossRef]

	



Karahanna, E.; Straub, D.W.; Chervany, N.L. Information technology adoption across time: A cross-sectional comparison of pre-adoption and post-adoption beliefs. MIS Q. 1999, 23, 183–213. [Google Scholar] [CrossRef]

	



Limayem, M.; Hirt, S.G.; Cheung, C.M. How habit limits the predictive power of intention: The case of information systems continuance. MIS Q. 2007, 31, 705–737. [Google Scholar] [CrossRef]

	



Bhattacherjee, A.; Perols, J.; Sanford, C. Information technology continuance: A theoretic extension and empirical test. J. Comput. Inf. Syst. 2008, 49, 17–26. [Google Scholar] [CrossRef]

	



Dai, H.M.; Teo, T.; Rappa, N.A.; Huang, F. Explaining Chinese university students’ continuance learning intention in the MOOC setting: A modified expectation confirmation model perspective. Comput. Educ. 2020, 150, 103850. [Google Scholar] [CrossRef]

	



Venkatesh, V.; Morris, M.G.; Davis, G.B.; Davis, F.D. User acceptance of information technology: Toward a unified view. MIS Q. 2003, 27, 425–478. [Google Scholar] [CrossRef]

	



Kaiser, H.F. An index of factorial simplicity. Psychometrika 1974, 39, 31–36. [Google Scholar] [CrossRef]

	



Fornell, C.; Larcker, D.F. Evaluating structural equation models with unobservable variables and measurement error. J. Mark. Res. 1981, 18, 39–50. [Google Scholar] [CrossRef]

	



Diamantopoulos, A.; Siguaw, J.A.; Siguaw, J.A. Introducing LISREL: A Guide for the Uninitiated; Sage: Thousand Oaks, CA, USA, 2000. [Google Scholar]

	



Hu, L.-T.; Bentler, P.M. Fit indices in covariance structure modeling: Sensitivity to underparameterized model misspecification. Psychol. Methods 1998, 3, 424–453. [Google Scholar] [CrossRef]

	



Liu, H.; Ko, Y.C. Research on the relationship between college students’ learning motivation and learning sustainability intention under the application of station B media. Appl. Educ. Psychol. 2022, 3, 33–42. [Google Scholar]








[image: Sustainability 16 04138 g001] 





Figure 1. Bhattacherjee’s ECM of information systems. 
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Figure 2. The extended ECM for college students’ CBOFL. 
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Figure 3. Structure equation model of the standardized coefficients for college students’ CBOFL. 
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Table 1. Constructs, items, and sources.
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Variable

	
Items

	
Resources






	
Confirmation

(CF)

	
CF1: I gained an experience that exceeded my expectations through the fragmented learning of contest courses on the Chinese university MOOCs.

	
Bhattacherjee [44]

Bhattacherjee et al. [66]

Dai et al. [67]

Hu et al. [57]




	
CF2: I gained more knowledge than expected through the fragmented learning of contest courses on the Chinese university MOOCs.




	
CF3: My expectations have been met through the fragmented learning of contest courses on the Chinese university MOOCs.




	
Intrinsic learning motivation

(ILM)

	
ILM1: I want to use fragmentation time to learn contest knowledge on the Chinese university MOOCs.

	
Rafiola et al. [30]

Xie et al. [27]




	
ILM2: I hope to improve my level of competition through the fragmented learning of contest courses on the Chinese university MOOCs.




	
ILM3: I hope to acquire relevant knowledge through the fragmented learning of contest courses on the Chinese university MOOCs and apply them in practice.




	
ILM4: I hope to finish my homework without supervision and achieve a good learning effect.




	
Satisfaction

(SF)

	
SF1: I am satisfied with learning contest courses and acquiring knowledge on the Chinese university MOOCs.

	
Bhattacherjee [44]

Hu et al. [57]

Dai et al. [67]




	
SF2: I am happy with the process of learning contest courses and acquiring knowledge on the Chinese university MOOCs.




	
SF3: I enjoy the process of learning contest courses and acquiring knowledge on the Chinese university MOOCs.




	
SF4: I am satisfied with my experience learning contest courses on the Chinese university MOOCs.




	
Teachers’ influence

(TI)

	
TI1: Teachers’ experience of fragmented learning contest courses on the Chinese university MOOCs will affect my willingness to use it.

	
Venkatesh et al. [68]

Liu et al. [62]




	
TI2: Teachers’ advice will affect my willingness to participate in fragmented learning contest courses on the Chinese University MOOCs.




	
TI3: I will try to use it if teachers suggest that it’s an excellent way to learn contest courses by fragmented learning on the Chinese university MOOCs.




	
College students’ continuance behaviors of online fragmented learning

(CBOFL)

	
CBOFL1: In the past month, I have often learned contest courses in a fragmented manner on the Chinese university MOOCs.

	
Bhattacherjee et al. [66]




	
CBOFL2: In the past month, I have learned contest courses in a fragmented manner on the Chinese university MOOCs almost every week.




	
CBOFL3: In the past month, I have learned contest courses in a fragmented manner on the Chinese university MOOCs with a relatively high frequency.




	
CBOFL4: In the past month, I have devoted a lot of time to learning contest courses in a fragmented manner on the Chinese university MOOCs.











 





Table 2. Rotated factor loading matrix for explorative factor analysis.