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Abstract 

Objectives: This research aims to explain the impact of flow’s antecedents on flow experience. Furthermore, this research 

explores the intention of students to continue using online AI-powered English learning platforms. Methodology: This study 

gathered data from 300 online students enrolled in AI-powered English learning platforms in Taiwan, with data collection 

facilitated by a research company in the country. Findings: According to the findings, flow was significantly associated with 

continuous intention. In terms of antecedents of flow, information quality, service support quality, and intrinsic motivation 

were significant, whereas confirmation, service quality, and instructor quality were not significant. Flow was found to have 

significant associations with perceived usefulness and satisfaction. Furthermore, confirmation significantly impacted 

perceived usefulness and satisfaction. Moreover, perceived usefulness was significantly associated with satisfaction but had 

no association with continuous intention. Lastly, both intrinsic motivation and satisfaction were associated with continuous 

intention. Novelty/Improvement: This research delves into the dynamic interplay between students' experiences and the 

adoption of AI-powered online English learning platforms. The study employed a comprehensive framework, including flow, 

a technology acceptance model, motivation, and an expectation confirmation model. 

Keywords: Flow; Technology Acceptance Model; Expectation Confirmation Model; AI-Powered Platforms; Online English Learning; 

Intrinsic Motivation. 

 

1. Introduction 

The rise in research studying the efficacy of cost-effective artificial intelligence (AI) tools like online language 

learning platforms and chatbots employed for learning a second language has become increasingly evident [1, 2]. The 

AI tools provide personalized lessons and a relaxed learning environment to their users [3, 4]. Online learners perceive 

interactions with AI to be more entertaining as compared to conventional instructor-based learning [5]. Despite the 

significant advantages offered by AI learning tools, there is still inadequate research related to the dynamic changes in 

human-computer interactions and the way different students approach or learn from these online platforms [1]. 

Researchers can use this understanding to design a modified AI model for language learning [5, 6]. Additionally, the 

theory of flow (FL) is implicated in the sense of presence and embodiment in smart AI learning, emphasizing that 

engagement in challenging tasks matching personal skills leads to a state of intense focus, forgetfulness of external 

distractions, and extreme pleasure [7, 8]. In this state, learners enter a "flow" when fully absorbed in an empirical task, 

particularly when teachers design activities with clear goals, integrate activity and insight, and present comparatively 

difficult tasks. In this immersive state, learners creatively complete tasks through their own experiences and sense-
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making, unconsciously withdrawing defenses and achieving heightened concentration. This culminates in a "peak 

experience and complete satisfaction (SAT)," ultimately enhancing cognitive and communicative abilities [7, 9]. 

Previous research on learning explained the flow experience of users while using mobile devices [10]. This type of 

mobile learning offers learners a flexible and convenient learning experience unconstrained by time and space. Yang‘s 

[10] research found a significant association between FL and continuous intention (CI) to use mobile devices for learning. 

Previous research has implied a significant association between FL and continuous intention (CI) [11–14]. Hence, this 

study aims to investigate the significance of online students’ flow experiences on their CI to use AI-powered online 

learning platforms. 

The revised DeLone & McLean information system (IS) success model, a focal point in IS research, posits that IS 

success hinges on the evaluation of information quality (INFQ), system quality (SQ), and service quality. These IS 

success factors subsequently impact the user's SAT and the system's CI. A high-quality IS correlates with increased user 

SAT and continued usage [15]. INFQ, SQ, and service quality are consistently identified as pivotal elements influencing 

users' acceptance of IS [16, 17]. This study aims to propose a model incorporating INFQ, SQ, and service quality within 

the framework of the updated IS success model. In the context of online learning, service quality encompasses support 

delivered by instructors, divided into service support quality (SSQ) and instructor quality (INSQ) dimensions [18]. A 

previous study on IS targeted the use of the metaverse in an intangible cultural heritage context [19]. Cao‘s [19] study 

employed SQ and INFQ to measure the impact of the Metaverse application on the FL experience of Gen-Zers’ 

participants. A significant impact was discovered between the employment of Metaverse and FL experience. DeLone & 

McLean's [15] external variables are integrated with FL and the expectation confirmation model (ECM). Consequently, 

five quality aspects—INFQ, SQ, SSQ, and INSQ—along with ECM's confirmation (CONF) are posited as significant 

antecedents to FL [20]. Hence, this research aims to explore the impacts of antecedents, including INFQ, SQ, SSQ, 

INSQ, and CONF, on the FL of online students. 

Motivation, defined as an inherent unconscious drive toward the intricate development of an individual's mental 

structures [21], is a multifaceted concept within the realm of learning. Learning motivation revolves around the interplay 

between the learner's beliefs about what will transpire and the perceived value or appeal of the anticipated outcome [22]. 

Given the breadth of motivation, its comprehensive exploration remains a challenge in research [23]. Recognizing the 

social and cultural influences on second language learning, social psychologists have delved into motivation in language 

learning [24]. The self-determination theory introduces two distinct motivation types: intrinsic and extrinsic [25]. While 

extrinsic motivation is rooted in external factors and outcomes, this study exclusively focuses on the intrinsic motivation 

(IM) perspective. Intrinsic motivation entails behavior propelled by internal factors and inherent value to the individual, 

irrespective of the final result [26]. Previous survey research on IM employed the Eudaimonic Identity Theory as its 

theoretical background. The findings of this study indicated a positive association between IM and FL experience [27]. 

Previous research suggests that intrinsically motivated students demonstrate greater persistence in the face of academic 

challenges compared to their extrinsically motivated counterparts [28]. Previously, IM was found to be significantly 

associated with FL [29] and CI [30, 31]. Consequently, this research aims to investigate the relationships of IM with FL 

and CI of online students.  

Recent research highlights specific variables critical for comprehending the factors influencing the CI to engage with 

e-learning. Within the Technology Acceptance Model (TAM), extensive evidence underscores the pivotal role of 

perceived usefulness (PU) and perceived ease of use (PE) in modeling users' intentions and SAT with ongoing 

technology use. Notably, when addressing technology use, PU emerges as more influential than PE [32]. This study 

strategically narrows its focus on PU, which has demonstrated efficacy in exploring sustained technology use [33]. The 

PU serves as a foundational element for assessing individuals' CI to use. PU reflects the extent to which an individual 

believes that utilizing a technological system enhances user performance [33]. Significantly, PU's significance primarily 

manifests during the initial stages of technology adoption [34, 35]. PU is found to have significant associations with 

SAT [11, 36] and CI [37]. In addition, FL was also found to be significantly associated with SAT [11]. Hence, this study 

aims to explore the relationship of PU with FL and the relationship of FL with SAT. Furthermore, this study analyzes 

the impact of PU on CI. Previously, SAT was found to be significantly associated with CI [38]. Lastly, this research also 

aims to find the impact of SAT on CI. 

The present study stands out for its thorough investigation into students' engagement and usage intentions regarding 

AI-powered online English learning platforms, incorporating various theoretical frameworks such as flow theory [39], 

TAM [40], ECM [41], and intrinsic motivation [27] theories. While prior research has typically examined these 

frameworks in isolation, this study offers a unique approach by integrating them to provide a holistic understanding of 

student involvement in online learning environments. By addressing this scientific gap, the research offers a nuanced 

analysis of the factors shaping students' intentions to use such platforms, thereby contributing significantly to the 

literature. Through its robust methodology and comprehensive conceptual framework, this study serves to bridge the 

theory-practice gap in educational technology. Recognizing the importance of understanding students' engagement in 

digital learning, this research holds substantial implications for platform developers and educators, aiding in the design 

of effective learning environments that foster lifelong learning in the digital era and informing educational policies and 
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practices accordingly. This research aims to explore the intention of students to continue using online AI-powered 

English learning platforms. Hence, this research aims to address the following research objectives: First, it aims to 

explain the impact of FL on CI. Second, it aims to explore the impacts of Fl antecedents, including SSQ, SQ, INFQ, 

INSQ, IQ, IM, and ECM’s CONF, on Fl. Third, it employs TAM’s PU to explore its impacts on FL, SAT, and CI. Lastly, 

this study investigates the impact of SAT on CI. 

This article is structured as follows: The next section begins with a literature review covering FL, the TAM model, 

the ECM model, and IM in the context of online learning. A conceptual framework is then presented, integrating these 

theories to understand factors influencing student experiences. Furthermore, the methodology section outlines research 

design, data collection, and analysis techniques. Next, the findings are presented on the associations between FL, PU, 

SAT, IM, CONF, and CI in terms of platform usage. In addition, the discussion section interprets the results, addresses 

study limitations, and proposes future research directions. Finally, the conclusion summarizes key findings, emphasizing 

their significance for understanding student engagement and persistence and offering implications for platform 

developers and educators. 

2. Theoretical Background and Hypotheses Development 

2.1. Flow and Continuous Intention 

Csikszentmihalyi characterizes "flow" as a state that individuals encounter upon complete absorption in a particular 

activity, applicable to various daily pursuits like sports, watching movies, or reading [42]. This immersive experience, 

marked by a sense of time standing still, tends to foster a desire to repeat the behavior for the pleasure it brings [43]. In 

the realm of online English learning platforms, regardless of age group, the primary motivation for student engagement 

lies in these platforms' ability to enhance SAT by delivering superior value, thereby driving continuous usage [44]. The 

intention to persist in using a specific service hinges on users' evaluations of the facility, directly influencing their 

decision to continue utilizing the service. For sustained value creation and profitability, ongoing efforts are crucial in 

devising policies that enhance users' SAT and intention to reuse a particular service, necessitating continuous 

examination [43, 45, 46]. The following hypothesis is proposed: 

Hypothesis 1. Flow significantly impacts continuous intention. 

2.2. Antecedents of Flow  

CONF, particularly linked to performance, denotes validation regarding the perceived and estimated effectiveness of 

utilizing online platforms [47]. Engaging in collaborative systems like video calls, chat services, or discussion rooms 

within online learning platforms can stimulate a state of FL, encouraging a perception of complete engagement in 

activities [48]. Users' CONF of prospects related to online learning platforms significantly influences their IM to use 

these platforms, subsequently impacting the SAT and the CI to utilize them [49]. As students fully immerse themselves 

in online English learning, deriving enjoyment from platform collaborations, they come to recognize the platform's 

benefits [20, 50]. The literature supports the hypothesis that users' CONF of performance prospects on online learning 

platforms is intricately linked to their IM, SAT, and sustained intention to use these platforms. 

Hypothesis 2a. Confirmation significantly impacts flow. 

INFQ, as defined by DeLone & McLean [15], encompasses the contents and format quality generated by an IS [51, 

52], measured through dimensions such as precision, fullness, currency, efficacy, significance, span, and relevance of 

information [16, 17]. On online learning platforms, if the information provided is consistently updated and sufficiently 

comprehensive, it aligns with learners' expectations, fostering clarity and comfort with the platform [20]. Moreover, 

when learners perceive the course content as beneficial and tailored to their needs within the e-learning system, it 

enhances their positive FL with the system [53]. This study posits that the perception of INFQ in the blended online 

learning platform significantly influences their FL, indicating a substantial impact of INFQ on the FL within the system. 

The following hypothesis is proposed. 

Hypothesis 2b. Information quality significantly impacts flow. 

SQ, defined by DeLone & McLean [15], pertains to the functionality quality inherent in an IS. It encompasses 

attributes such as accuracy, ease, productivity, flexibility, consistency, and sensitivity [15, 17]. In the realm of online 

learning platforms, learners' perception of system functionality, timely response, and effective communication with 

instructors and peers shapes their assessment of system usefulness [48, 54]. Furthermore, when instructors foster 

interactions among learners through the online learning platform, encouraging active engagement, learners are prone to 

experience a state of FL induced by the system [20, 55]. Thus, this study posits that perceived SQ within the blended 

online learning platform significantly influences the experience of FL induced by the system. Hence, the following 

hypothesis is proposed. 

Hypothesis 2c. System quality significantly impacts flow. 
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SSQ pertains to the learner's perception of the overall quality of personal support services offered by the online 

learning platform [16, 54]. Acknowledged as a robust predictor, SSQ significantly influences learners' SAT and their CI 

toward the online learning platform [16]. Higher SSQ is associated with users becoming fully immersed and intensely 

enjoying their activities [52]. Consequently, this study posits that the perceived SSQ within the blended online learning 

platform significantly impacts the FL induced by the system. 

Hypothesis 2d. Support service quality significantly impacts flow. 

INSQ, as defined by Choi et al. [53], encompasses learners' perception of the instructor's attitude, encompassing 

factors such as response relevance, training technique, and support provided through the online learning platform. This 

dimension of INSQ, involving personality and training technique, holds sway over learners' interest, involvement, and 

overall motivation toward online learning [18]. Particularly when instructors adopt collaborative training techniques and 

foster communications between learners and themselves through the online learning platform, learners are more likely 

to plunge enthusiastically into these exchanges, leading to a heightened experience of FL in the e-learning process [53]. 

Thus, this research suggests that perceived INSQ through the blended online learning platform significantly influences 

the FL induced by the system. Hence, the following hypothesis is proposed. 

Hypothesis 2e. Instructor quality significantly impacts flow. 

Ibáñez et al. [56] observed that students highly motivated to self-direct their tasks, as anticipated by their FL 

experience, exhibited enhanced IM. Gardner [57] defines motivation in language learning as an internal drive linked to 

the effort and eagerness to acquire a new language. This implies that motivation is intricately connected to an individual's 

inclination to encompass the desire for language learning and the potential for experiencing FL during the language 

learning process [29]. While some studies, such as Filsecker & Hickey [58], suggest that students' IM does not 

necessarily cultivate FL experience in disciplinary contexts, another body of research, like Khang et al. [59], indicates 

that IM factors may indeed be correlated with the experience of FL. Consequently, the hypothesis emerges on how IM 

for learning influences the encounter with FL. Hence, the following hypothesis is proposed. 

Hypothesis 2f. Intrinsic motivation significantly impacts flow. 

2.3. Flow and Perceived Usefulness 

To align the FL with the foundational TAM of the association, it is proposed that the level of intelligent dissonance 

linked to executing technological activities diminishes when online users experience FL. This is because they perceive 

investing time in a specific activity as beneficial [60]. Bem's [61] self-perception theory suggests that people strive to 

rationalize their actions and mitigate cognitive dissonance by aligning inconsistent opinions, views, or conduct. When 

in a state of intellectual absorption, individuals derive pleasure and SAT from engaging in technological activities, 

leading to a reduction in conflicts during this pleasant and enjoyable state [62–65]. Building on these concepts, it is 

hypothesized that profoundly motivated students would perceive online learning platforms as beneficial. Hence, the 

following hypothesis is proposed. 

Hypothesis 3. Flow significantly impacts perceived usefulness. 

2.4. Flow and Satisfaction 

The connection between FL and SAT in online learning platforms is established when online students engage in 

enjoyable activities associated with these platforms, leading to heightened SAT levels [66]. Essentially, online students 

may strategically reduce the evaluation process's complexity to foster a positive mindset toward employing online 

learning platforms. Several studies have consistently shown a positive association between FL and SAT in the context 

of employing online platforms [11, 67–69]. Research frameworks, like the Stimulus-Organism-Response (SOR) theory, 

have been employed to investigate online user behavior, revealing a noteworthy significant association relationship 

between FL and SAT [70]. A research framework exploring online buying intent identified FL as a crucial antecedent 

of SAT in the hotel industry [66]. Another study proposed a correlation structure involving enjoyment, considered a 

form of FL experience, and rational responses as two mediators influencing SAT levels stemming from technological 

and personal drivers [71]. Therefore, online students' FL is anticipated to exert a profound impact on their SAT [69]. 

Hence, the following hypothesis is proposed. 

Hypothesis 4. Flow significantly impacts satisfaction. 

2.5. Expectation Confirmation Model (ECM): Confirmation, Perceived Usefulness and Satisfaction 

The CONF of performance on online learning platforms is characterized as the preliminary acceptance belief, 

dynamically influencing a student's PU and post-adoption beliefs regarding the online platform's usage [69]. 

Bhattacherjee [72] asserts that the CONF of online learning platforms plays a pivotal role in determining PU, particularly 

in the context of investigating CI. Numerous studies have utilized the ECM to explore online learning platform usage, 
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consistently finding that performance CONF significantly influences PU [73-76]. Notably, Lu et al. [75] explained a 

research framework to examine loyalty in cell phone advertising, applying the ECM. Their study revealed a positive and 

significant association between online platform performance CONF and PU. The following hypothesis is formulated. 

Hypothesis 5. Confirmation significantly impacts perceived usefulness. 

The ECM posits a substantial link between performance CONF and SAT [77]. Consequently, the relationship 

between the CONF and students' SAT is conceptualized based on this theoretical framework. The ECM suggests a 

connection between the CONF of online learning platforms and students' SAT in the examination of continuous platform 

usage intent [11, 72]. Many researchers have applied the ECM to scrutinize this association across various online 

contexts, including impulse trade, social commerce, and mobile trade [75, 78]. Specifically, several research studies have 

indicated a positive correlation between CONF and SAT [69, 73]. Hence, the following proposed hypothesis stems from 

this theoretical discussion. 

Hypothesis 6. Confirmation significantly impacts satisfaction. 

2.6. Technology Acceptance Model (TAM) with Satisfaction and Continuous Intention 

PU is characterized as a post-adoption acceptance in the utilization of information technology and is intricately linked 

to SAT [69]. Grounded in the ECM, online users' PU exerts a substantial influence on their SAT. In the realm of online 

learning tasks, students are anticipated to foster a positive attitude toward their engagement on online platforms, 

including the SAT, as these platforms are perceived as valuable tools for exploring and accessing information related to 

the provided services [68, 69, 79]. Furthermore, a study investigating the motivational factors influencing the purchase 

intent for paid mobile phone applications utilized the ECM, depicting PU as a precursor to SAT. The findings revealed 

a noteworthy relationship between PU and SAT [73]. Hence, the following hypothesis is proposed. 

Hypothesis 7a. Perceived usefulness significantly impacts satisfaction. 

In the investigation of relationships within an online platform's context, the ECM serves as a foundational model. 

Bhattacherjee [72] applied this theory to scrutinize the connection between SAT and the CI of utilizing online platforms. 

The study's outcomes supported the appropriateness of employing the ECM in the context of online platforms, 

particularly in understanding post-adoption behavior in online services [80]. Additionally, within the literature on 

information technology adoption, PU emerged as a pivotal factor influencing users' CI [69]. Accordingly, the ECM 

posits that users' PU of online learning platforms significantly influences their CI to use these platforms [72].  

Hypothesis 7b. Perceived usefulness significantly impacts continuous intention. 

2.7. Intrinsic Motivation of Online Learning and Continuous Intention 

Numerous studies have substantiated the IM connections between psychological influences and behavior 

consequences [81-84]. The realm of motivation is acknowledged as a multi-dimensional and intricate core process [85]. 

Drawing from the self-determination theory (SDT), IM is characterized by three fundamental needs: competency, 

relatedness, and autonomy [30]. The SOR framework is widely applied in consumer behavior research [86-89] and 

provides a framework for understanding the intricacies of IM. In a recent study conducted on the scope of online learning, 

the surge in popularity of web-based course management prompted an exploration of the nexus between the Self-

Determination Theory and technology utilization [31]. Raman et al.’s [31] quantitative study, which targeted 370 

postgraduate students in Malaysia, endeavors to scrutinize the impact of IM (autonomy, competence, and relatedness) 

on the CI. Notably, Raman et al.’s [31] results unveiled that IM significantly influenced the CI, with all nine latent 

variables exhibiting a moderate effect on the actual utilization of technology. The implications of these findings are 

substantial, prompting a call for further research to delve into the nuanced impacts of IM on the practical usage of 

learning frameworks, urging forthcoming research to explore diverse constructs influencing the reception of such 

systems, encompassing scientific, academic, and content information [31]. Hence, the following hypothesis is 

formulated. 

Hypothesis 8. Intrinsic motivation significantly impacts continuous intention. 

2.8. Satisfaction and Continuous Intention 

The ECM posits that the persistence of an individual's use of online platforms hinges on three key variables: SAT, 

CONF, and post-adoption acceptances encapsulated in PU. Notably, the SAT of online students has emerged as a pivotal 

factor influencing their CI to use online learning platforms. Insights from marketing research underscore that users' 

inclination to repeat behaviors is primarily rooted in their SAT levels. Building on this congruence between online users' 

SAT and CI, it is hypothesized that the interplay of SAT, CONF, and PU plays a fundamental role in shaping users' 

ongoing engagement with online learning platforms [48, 90-92]. 

Hypothesis 8. Satisfaction significantly impacts continuous intention. 



HighTech and Innovation Journal         Vol. 5, No. 2, June, 2024 

387 

 

Figure 1, shows the flowchart of the research methodology through which the objectives of this study were achieved. 

 

Figure 1. Theoretical Framework of the Research 

3. Methodology 

This study gathered data from users of online AI-powered learning platforms in Taiwan, with data collection 

facilitated by a research company in the country. Utilizing a convenient sampling technique, a total of 300 online students 

were selected for participation. The research employed a questionnaire distributed among the students, who utilized a 

Likert scale to express their agreement or disagreement with measurement items. In this research, FL, INFQ, SQ, SSQ, 

and INSQ were modified and measured using the items proposed by Cheng’s [20] research. The items to determine PU, 

SAT, and CI were modified from Zhao & Khan’s [11] study. PE was measured using Xu et al.’s [93] study. Lastly, IM 

was analyzed utilizing the items proposed by Hong et al.’s [29] study. This study employed a 7-point Likert scale to 

contemplate the attitudes of users in an efficient way. A pretest was completed with a sample of 95 users, and a response 

rate of 91.36% was achieved.   

4. Data Analysis 

This study employed two sequential stages for the estimation of partial least squares (PLS). The initial focus is on 

the reliability analysis, and later, the empirical analysis is conducted [94]. PLS is recognized to be one of the most 

effective tools for analyzing the associations between constructs and the measurement items of those constructs [95]. 

PLS was employed for its ability to tackle variations in the normality of data, hence making it an ideal choice to 

investigate the associations of irregularly distributed variables. Consequently, it can be inferred that PLS is the ideal 

choice for analyzing dynamic research frameworks [11, 93, 96].  

4.1. Convergent and Discriminant Validity  

In the first step of the PLS-SEM approach, the outer model was analyzed with the help of convergent and discriminant 

reliability. The factor loading analysis was conducted and it was found that all the constructs’ indicators had factor 

loading above the threshold value of 0.50 [97-99]. The composite reliability (CR) was above the threshold of 0.60, hence 

indicating internal reliability [100]. Furthermore, the values of Cronbach’s alpha were also higher than the threshold, 

indicating the reliability of the constructs [101]. In addition, the Average Variance Extracted (AVE) values also 

surpassed the 0.50 threshold and were in between the range of 0.657 to 0.883, implying acceptance of the significance 

of AVE values [102] (see Table 1).  

Discriminant validity implies the degree to which two constructs can be differentiated. This study used the HTMT 

Heterotrait-Monotrait Ratio to analyze the discriminant validity. The findings presented in Table 2 indicate that the 

values are below the 0.85 threshold, which indicates that the HTMT values are significant, and hence, no issues related 

to the discriminant validity are found [103].  
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Table 1. Convergent Validity 

Constructs Indicators 
Factor 

Loadings 
Cronbach's alpha 

Composite 

reliability 

Average variance 

extracted (AVE) 

CONF 

CONF1 

CONF2 

CONF3 

CONF4 

0.900 

0.926 

0.901 

0.820 

0.910 0.937 0.788 

CI 

CI1 

CI2 

CI3 

CI4 

0.772 

0.825 

0.886 

0.754 

0.824 0.884 0.657 

FL 
FL1 

FL2 

0.924 

0.918 
0.822 0.918 0.849 

INFQ 

INFQ1 

INFQ2 

INFQ3 

INFQ4 

0.874 

0.838 

0.865 

0.839 

0.877 0.915 0.730 

INSQ 
INSQ1 

INSQ2 

0.936 

0.924 
0.712 0.843 0.657 

IM 

IM1 

IM2 

IM3 

IM4 

0.894 

0.920 

0.877 

0.899 

0.920 0.943 0.806 

PU 

PU1 

PU2 

PU3 

PU4 

0.946 

0.953 

0.950 

0.909 

0.956 0.968 0.883 

SAT 

SAT1 

SAT2 

SAT3 

SAT4 

0.884 

0.901 

0.921 

0.808 

0.902 0.932 0.773 

SSQ 

SSQ1 

SSQ2 

SSQ3 

0.882 

0.930 

0.800 

0.843 0.905 0.761 

SQ 

SQ1 

SQ2 

SQ3 

SQ4 

0.817 

0.844 

0.879 

0.876 

0.876 0.915 0.730 

Note: CON = Confirmation, CI = Continuous Intention, FL = Flow, INFQ = Information Quality, INSQ = Instructor’s Quality, IM = Intrinsic 

Motivation, PU = Perceived Usefulness, SAT = Satisfaction, SSQ = Service Support Quality, SQ = Service Quality. 

Table 2. Heterotrait-Monotrait ratio (HTMT) – Matrix 

Constructs CON CI FL INFQ INSQ IM PU SAT SSQ SQ 

CON           

CI 0.600          

FL 0.494 0.845         

INFQ 0.600 0.622 0.557        

INSQ 0.697 0.523 0.498 0.605       

IM 0.531 0.582 0.494 0.558 0.613      

PU 0.682 0.564 0.577 0.801 0.623 0.496     

SAT 0.436 0.520 0.406 0.542 0.394 0.455 0.477    

SSQ 0.569 0.584 0.559 0.603 0.712 0.525 0.611 0.305   

SQ 0.587 0.649 0.552 0.723 0.705 0.593 0.610 0.348 0.686  

Note: CON = Confirmation, CI = Continuous Intention, FL = Flow, INFQ = Information Quality, INSQ = Instructor’s Quality, IM = Intrinsic Motivation, 

PU = Perceived Usefulness, SAT = Satisfaction, SSQ = Service Support Quality, SQ = Service Quality. 
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The Fornell and Larcker criteria were employed in this study to assess the correlations among the latent constructs. 
Utilizing the square root of Average Variance Extracted (AVE) to measure latent constructs, as outlined by Ab Hamid 
et al. [104], Table 3 indicates that the adjusted variance estimates (AVEs) for each construct surpass that of competing 

constructs. Additionally, Table 3 reveals that all constructs demonstrate low collinearity with other variables.  

Table 3. Fornell-Larcker criterion 

Constructs CON CI FL INFQ INSQ IM PU SAT SSQ SQ 

CON 0.888          

CI 0.524 0.811         

FE 0.430 0.696 0.921        

INFQ 0.543 0.530 0.474 0.854       

INSQ 0.577 0.432 0.388 0.491 0.811      

IM 0.489 0.509 0.431 0.506 0.514 0.898     

PU 0.642 0.502 0.512 0.733 0.529 0.468 0.940    

SAT 0.403 0.453 0.359 0.486 0.337 0.420 0.448 0.879   

SSQ 0.499 0.496 0.474 0.523 0.578 0.464 0.551 0.278 0.872  

SQ 0.528 0.556 0.469 0.631 0.591 0.527 0.558 0.315 0.586 0.854 

Note: CON = Confirmation, CI = Continuous Intention, FL = Flow, INFQ = Information Quality, INSQ = Instructor’s Quality, IM = Intrinsic Motivation, PU = Perceived 

Usefulness, SAT = Satisfaction, SSQ = Service Support Quality, SQ = Service Quality. 

Furthermore, this study also employed the cross-loadings approach to evaluate the discriminant validity. According 
to Table 4 of the research, it was found that all the constructs indicated a fair level of validity because the loadings of its 
indicator’s values were highest in the latent structure [105-107]. The highest factor loadings in the latent structure are 

highlighted in yellow in Table 4.  

Table 4. Cross-Loadings  

Constructs CON CI FL INFQ INSQ IM PU SAT SSQ SQ 

CONF1 0.900 0.445 0.334 0.424 0.509 0.427 0.511 0.347 0.453 0.457 

CONF2 0.926 0.468 0.375 0.463 0.491 0.429 0.569 0.361 0.441 0.460 

CONF3 0.901 0.467 0.385 0.445 0.522 0.421 0.517 0.375 0.425 0.432 

CONF4 0.820 0.472 0.421 0.572 0.519 0.451 0.659 0.343 0.447 0.512 

CI1 0.309 0.772 0.563 0.348 0.225 0.318 0.290 0.311 0.244 0.308 

CI2 0.486 0.825 0.611 0.428 0.423 0.409 0.425 0.317 0.422 0.485 

CI3 0.426 0.886 0.620 0.423 0.365 0.417 0.425 0.334 0.455 0.493 

CI4 0.469 0.754 0.459 0.518 0.376 0.503 0.480 0.512 0.475 0.505 

FL1 0.407 0.643 0.924 0.428 0.351 0.396 0.483 0.373 0.440 0.403 

FL2 0.386 0.639 0.918 0.446 0.364 0.398 0.460 0.287 0.432 0.462 

INFQ1 0.429 0.428 0.417 0.874 0.358 0.400 0.659 0.511 0.391 0.450 

INFQ2 0.480 0.490 0.422 0.838 0.454 0.436 0.614 0.392 0.507 0.504 

INFQ3 0.442 0.419 0.363 0.865 0.406 0.399 0.654 0.376 0.392 0.513 

INFQ4 0.498 0.470 0.411 0.839 0.457 0.489 0.579 0.378 0.490 0.689 

INSQ1 0.553 0.461 0.378 0.496 0.936 0.519 0.522 0.353 0.559 0.613 

INSQ2 0.536 0.392 0.345 0.422 0.924 0.459 0.472 0.291 0.570 0.539 

IM1 0.463 0.476 0.414 0.508 0.431 0.894 0.457 0.476 0.458 0.425 

IM2 0.469 0.487 0.415 0.493 0.468 0.920 0.465 0.410 0.427 0.436 

IM3 0.401 0.423 0.352 0.389 0.471 0.877 0.351 0.276 0.380 0.535 

IM4 0.418 0.436 0.360 0.415 0.479 0.899 0.397 0.329 0.393 0.511 

PU1 0.624 0.497 0.492 0.702 0.512 0.451 0.946 0.412 0.560 0.561 

PU2 0.570 0.447 0.495 0.710 0.468 0.445 0.953 0.426 0.504 0.487 

PU3 0.610 0.468 0.465 0.716 0.475 0.433 0.950 0.419 0.507 0.517 

PU4 0.609 0.474 0.472 0.626 0.529 0.429 0.909 0.428 0.499 0.530 

SAT1 0.412 0.473 0.383 0.459 0.359 0.348 0.451 0.884 0.332 0.333 

SAT2 0.369 0.387 0.333 0.441 0.303 0.414 0.413 0.901 0.256 0.295 

SAT3 0.344 0.382 0.302 0.411 0.282 0.391 0.367 0.921 0.234 0.237 

SAT4 0.268 0.330 0.214 0.393 0.215 0.324 0.326 0.808 0.117 0.221 

SSQ1 0.347 0.434 0.422 0.449 0.471 0.394 0.450 0.210 0.882 0.456 

SSQ2 0.514 0.492 0.477 0.499 0.541 0.435 0.544 0.284 0.930 0.559 

SSQ3 0.449 0.356 0.320 0.416 0.510 0.385 0.443 0.232 0.800 0.527 

SQ1 0.458 0.481 0.365 0.605 0.492 0.474 0.487 0.276 0.551 0.817 

SQ2 0.437 0.423 0.383 0.549 0.495 0.457 0.485 0.282 0.446 0.844 

SQ3 0.408 0.460 0.411 0.442 0.513 0.410 0.427 0.244 0.472 0.879 

SQ4 0.500 0.532 0.438 0.570 0.518 0.466 0.510 0.276 0.535 0.876 

Note: CON = Confirmation, CI = Continuous Intention, FL = Flow, INFQ = Information Quality, INSQ = Instructor’s Quality, IM = Intrinsic Motivation, PU = 

Perceived Usefulness, SAT = Satisfaction, SSQ = Service Support Quality, SQ = Service Quality. 
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4.2. Empirical Results  

Path analysis for the study framework assessment was performed using Smart PLS 4. The empirical results were 

calculated in this stage with the help of a p-value and a t-value. The hypotheses were accepted if the t-value is greater 

than 1.96 and the p-value is less than 0.05.  

The empirical results are shown in Table 5 and Figure 2. According to the findings, FL was in a significant association 

with CI (β = 0.520, t-value = 9.308). In terms of antecedents of FL, INFQ (β = 0.169, t-value = 2.552), SSQ (β = 0.206, 

t-value = 2.890), and IM (β = 0.144, t-value = 2.133) were significant, whereas, CONF (β = 0.121, t-value = 1.788), SQ 

(β = 0.121, t-value = 1.528), and INSQ (β = -0.033, t-value = 0.366) were not significant. FL was found to have 

significant associations with PU (β = 0.287, t-value = 5.167) and SAT (β = 0.153, t-value = 2.530). Furthermore, CONF 

significantly impacted PU (β = 0.520, t-value = 9.854) and SAT (β = 0.172, t-value = 2.198). Moreover, PU was 

significantly associated with SAT (β = 0.263, t-value = 2.931) but had no association with CI (β = 0.080, t-value = 

1.352). Lastly, both IM (β = 0.181, t-value = 3.084) and SAT (β = 0.157, t-value = 3.213) were associated with CI.  

Table 5. Empirical Results  

Hypotheses Path Coefficient (β) T Values P values 

H1: FL → CI 0.520 9.308 0.000 

H2a: CONF → FL 0.121 1.788 0.074 

H2b: INFQ → FL 0.169 2.552 0.011 

H2c: SQ → FL 0.121 1.528 0.127 

H2d: SSQ → FL 0.206 2.890 0.004 

H2e: INSQ → FL -0.033 0.366 0.714 

H2f: IM → FL 0.144 2.133 0.033 

H3: FL → PU 0.287 5.167 0.000 

H4: FL → SAT 0.153 2.530 0.011 

H5: CONF → PU 0.520 9.854 0.000 

H6: CONF → SAT 0.172 2.198 0.028 

H7a: PU → SAT 0.263 2.931 0.003 

H7b: PU → CI 0.080 1.352 0.176 

H8: IM → CI 0.181 3.084 0.002 

H9: SAT → CI 0.157 3.213 0.001 

Note 1: CON = Confirmation, CI = Continuous Intention, FE = Flow, INFQ = Information Quality, INSQ = Instructor’s Quality, 

IM = Intrinsic Motivation, PU = Perceived Usefulness, SAT = Satisfaction, SSQ = Service Support Quality, SQ = Service Quality. 

Note 2: The p-values in bold indicate insignificant relationships. 
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Figure 2. Research Results (Note. * p < 0.05, ** p < 0.01, *** p < 0.001) 
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5. Discussions 

5.1. Comparison with Other Studies 

According to the current findings of this research, FL was significantly associated with CI. This result can be 

somewhat compared to earlier research by Zhao & Khan [11]. Zhao & Khan’s [11] study was grounded in a 

comprehensive framework encompassing FL antecedents and the ECM. Zhao & Khan’s [11] study explored the impact 

of FL on the CI of online students. Zhao & Khan’s [11] research focused on online students in Taiwan. A sample of 500 

participants was chosen, and data was collected via a survey facilitated by a Taiwanese marketing research organization. 

Zhao & Khan’s [11] results indicated a significant correlation between online students' FL and CI. Antecedents like 

perceived enjoyment, situational involvement, and challenge exhibited positive associations with the FL, while CONF 

and perceived vividness showed no significant impact. Moreover, Zhao & Khan’s [11] study identified significant 

relationships between FL, CONF, PU, SAT, and CI. Another study also identified the significance between FL and CI 

[10]. Yang [10] expressed the importance of mobile learning and its role in promoting the FL experience. According to 

Yang [10] the proliferation of mobile devices in recent decades has fostered the growth of mobile learning, offering 

learners a convenient and unrestricted means of learning. Yang’s [10] study employed an online survey and the findings 

indicated that FL experience positively correlated with CI.  

In terms of antecedents, the current study indicated significant relationships between SSQ and INFQ on FL, whereas 

CONF, SQ, and INSQ were not found to be significant antecedents of FL. In terms of antecedents, the variables of IS 

results can be compared to an earlier study conducted by Cao et al. [19]. According to Cao et al. [19], the utilization of 

the Metaverse in fostering the development of intangible cultural heritage has shown significant potential to amplify the 

intention of Gen-Zers to participate. Cao et al.’s [19] research constructed a theoretical model drawing upon the model 

of information systems (IS) and FL. Through an empirical investigation and analysis based on survey data collected in 

China, Cao et al.’s [19] results indicated that the utilization of the Metaverse (INFQ and SQ) can indeed heighten 

participants' engagement in the communication of intangible cultural heritage, hence, impacting FL experience. These 

findings offer fresh perspectives for exploring the implications and ramifications of Metaverse application, as well as 

practical insights for its utilization in the development and communication of intangible cultural heritage. The results of 

antecedents, including SSQ, SQ, IQ, and INQ, can be somewhat linked to a prior study conducted by Cheng [20]. 

Cheng’s [20] study proposed a novel hybrid model, integrating the ECM, FL, and DeLone & McLean IS model. Cheng’s 

[20] study objective was to assess the impact of quality factors, serving as antecedents, on their CI employing online 

learning platforms. Cheng’s [20] study collected data from 378 nurses across five Taiwanese hospitals. The findings of 

Cheng’s [20] study revealed that IQ, SQ, SSQ, and INQ significantly contributed to PU, CONF, and FL. On the other 

hand, according to the present results, CONF did not have a significant association with FL, which is similar to the 

findings of Zhao & Khan’s [11] study.  

Furthermore, the results of the present study indicated a significant association between IM and FL. The result can 

be compared to earlier research conducted by Waterman & Schwartz [27]. According to Waterman & Schwartz’s [27] 

findings, IM was found to significantly impact FL. According to Waterman & Schwartz’s [27] study Eudaimonic Identity 

Theory poses a central inquiry regarding the criteria for determining optimal identity-related goals, values, beliefs, and 

roles a person might adopt. Hence, in their study, they targeted 607 adults to respond to the Questionnaire. Waterman 

and Schwartz’s [27] research examined four predictors of intrinsic motivation along with four types of subjective 

experiences linked to intrinsic motivation. Another previous study on IM conducted by Hong et al. [29] shared similar 

results. Hong et al.’s [29] study addressed the challenges faced by Taiwanese Students of Southeast Asian Heritage 

Learning Chinese (SSAHLC). To alleviate the difficulties faced by SSAHCL, a Chinese radical learning game (CRLG) 

was designed. Hong et al.’s [29] study collected data from 78 participants and revealed positive correlations between 

IM, self-efficacy, FL, and learning. Hong et al.’s [29] study suggested that language instructors can leverage the CRLG 

to improve the language capabilities among SSAHLC.  

Additionally, according to the present results, FL was found to impact SAT significantly. This result can be compared 

to an earlier research by Kong & Wang [108]. Kong & Wang’s [108] research extends cognitive evaluation theory by 

integrating FL to address the motivational consequences of learners in programming learning, focusing on the influence 

of parental roles. Kong & Wang’s [108] research collected data from parents of children aged 6–12 who participated in 

a 2-day coding fair and utilized multigroup structural equation modeling to examine how the parents' perceptions and 

support impacted the students' FL through the mediating role of motivation. Kong & Wang’s [108] research results 

highlighted that parents' PU and support significantly fostered FL in visual programming.  

In addition, the present study indicated a significant relationship between TAM’s PU and SAT. This is somewhat 

similar to an earlier study conducted by Harianto & Ellyawati [109]. Harianto & Ellyawati’s [109] research endeavors 

to assess the impact of PU, risk, and trust on customer loyalty, with consumer SAT acting as a mediating construct. 

Harianto & Ellyawati’s [109] study employed a survey method and collected data from 232 consumers born between 

1997 and 2012 who had engaged with the TikTok Shop at least twice. Harianto & Ellyawati’s [109] research findings 

revealed that PU lacks a positive influence on SAT and loyalty, whereas trust and risk significantly impact consumer 

SAT.  
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Furthermore, according to the present study findings, TAM’s PU was found not to impact CI significantly. This result 

is somewhat comparable to earlier research conducted by Al-Maroof et al. [37]. Al-Maroof et al.’s [37] study conducted 

an online survey at a United Arab Emirates university and collected data from teachers and students. Al-Maroof et al.’s 

[37] study results underscore the pivotal role of PU, self-efficacy, and PE for both teachers and students in influencing 

their CI to use technology.  

Lastly, the present study also provided sufficient evidence for the significance of IM and SAT on CI. Earlier studies 

somewhat support these results. Earlier research also indicated relationships of IM [30, 31] and SAT [11, 36] on CI.  

5.2. Implications of the Research  

This study offers several theoretical implications for academic scholars conducting research on education and 

learning platforms. This research delves into the dynamic interplay between students' experiences and the adoption of 

AI-powered online English learning platforms [110]. The study employed a comprehensive framework, including FL 

[93, 111], TAM [112, 113], ECM [41, 114], and IM [115]. The incorporation of FL sheds light on the immersive and 

optimal learning states that students may attain during their engagement with these platforms, thereby contributing to a 

deeper understanding of the subjective experience [10]. The TAM elucidates the factors influencing CI use of these 

platforms [116–118], while the ECM provides insights into the role of expectations in shaping user SAT [119]. 

Additionally, the incorporation of IM acknowledges the inherent drive students possess for autonomous learning and its 

impact on sustained engagement [31]. 

For educators, the application of FL implies a deliberate focus on crafting instructional content and activities that 

foster an immersive and optimal learning experience [11]. Platform developers, informed by TAM, can enhance user 

interfaces and functionalities to align with the acceptance and adoption expectations of students [112]. Administrators, 

wielding the insights from ECM, are prompted to manage and align student expectations effectively [120]. In a practical 

sense, these implications guide educators, developers, and administrators toward strategic decisions that enhance user 

engagement and SAT, ultimately shaping a more effective and sustainable landscape for AI-powered online English 

learning platforms [5, 110, 121].  

6. Conclusion 

This study contributes to advancing our comprehension of students' engagement and persistence in utilizing AI-

driven online English learning platforms. The results underscore the significant linkage between students' sense of flow 

and their perceptions of the platform's utility and satisfaction, indicating that a positive perception enhances the 

likelihood of experiencing flow. Moreover, intrinsic motivation emerges as a pivotal factor influencing students' 

inclination to continue platform usage, emphasizing the need to nurture students' internal drive and involvement in the 

learning process. While initial expectations influence perceived utility and satisfaction, they do not singularly dictate 

sustained usage behavior. By amalgamating principles from flow theory, the technology acceptance model (TAM), and 

the expectation confirmation model (ECM), this study offers a holistic framework for investigating students' experiences 

with AI-based online learning platforms, presenting valuable insights for platform developers and educators aiming to 

enrich student engagement and retention in digital learning environments. In conclusion, the study underscores the 

significance of designing AI-powered online learning platforms that not only fulfill students' informational and service 

requisites but also cultivate intrinsic motivation and encourage a state of flow. Future research avenues may delve into 

additional factors shaping students' flow experiences and usage intentions, while also exploring potential variations 

across diverse cultural settings. 
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Appendix I: Questionnaire 

Constructs Measurement Items References 

Flow experience 

1- I am absorbed in what I am doing while using the online English learning platform.  

2- I am often unable to keep track of the passage of time while using the online English 

learning platform.  

3- I find using the online English learning platform to be enjoyable  

Cheng [20] 

Continuous intention 

4- I intend to continue using the online English learning platform in the future.  

5- I will use the online English learning platform on a regular basis in the future.  

6- I will frequently use the online English learning platform in the future.  

7- My intentions are to continue using the online English learning platform rather than use 

any alternative means (traditional learning).  

Cheng [20] 

Satisfaction 

8- I am content with the performance of the online English learning platform.   

9- I am pleased with the experience of using the online English learning platform.  

10- I am happy with the functions provided by the online English learning platform.  

11- I am satisfied with the overall experience of using the online English learning platform.  

Cheng [20] 

Information Quality 

12- The online English learning platform can provide me with new, updated, and sufficient 

learning contents.  

13- The online English learning platform can provide learning contents that I need.  

14- The level of difficulty of the learning contents provided by the online English learning 

platform is appropriate.  

15- The delivery schedule of learning contents provided by the online English learning 

platform is flexible.  

Cheng [20] 

System Quality 

16- The online English learning platform can allow me control over my learning activity.  

17- The online English learning platform can present course materials in multimedia and 

readable format.   

18- The online English learning platform enables interactive communication between 

instructors and learners.   

19- I perceive that the response from the blended online English learning platform is fast, 

consistent, and reasonable.   

Cheng [20] 

Service Support Quality 

20- I can acquire adequate support services from the help desk of the online English learning 

platform to help my learning.  

21- I can acquire adequate support services from the service administrators of the online 

English learning platform to help my learning.  

22- Overall, the support services of the online English learning platform are satisfactory.  

Cheng [20] 

Instructor Quality 

23- The instructor cares about learners’ learning via the online English learning platform.  

24- The instructor timely responds to learners’ questions via the online English learning 

platform.  

25- The instructor is good at communicating with learners via the online English learning 

platform  

Cheng [20] 

Confirmation 

26- My experience with using the online English learning platform was better than I 

expected.  

27- The service level provided by the online English learning platform was better than I 

expected.  

28- My expectations from using the online English learning platform were confirmed.  

29- The online English learning platform can meet demands in excess of what I required for 

the service  

Cheng [20] 

Perceived Usefulness 

30- Using the online English learning platform enhances my learning effectiveness.  

31- Using the online English learning platform can improve my learning performance.  

32- Using the online English learning platform gives me greater control over learning.  

33- I find the online English learning platform to be useful in my learning  

Cheng [20] 

Perceived Ease of Use 

34- Learning to use the online English learning platform for my English learning needs is 

easy for me.  

35- The process of using the online English learning platform with regard to English learning 

is clear and understandable.  

36- I find the online English learning platform easy to use with regard to English learning.  

Xu et al. [93] 

Intrinsic motivation of English 

Learning 

37- I often attempt to use online English learning platforms to enhance my English 

proficiency.  

38- I use English to chat with my friends to improve my English proficiency.  

39- I watch TV programs with English subtitles to improve my ability to recognize more 

English words.  

40- I work hard on my English homework in order to improve my English.  

Hong et al. [29] 

 

 


