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Abstrak  

Penelitian ini bertujuan untuk menganalisis tingkat penerimaan dan penggunaan e-learning di Indonesia 

dengan mengintegrasikan konsep Technology Readiness dan Technology Acceptance Model (TRAM). 

Penelitian ini dilakukan untuk memahami sejauh mana kesiapan teknologi dan sikap pengguna 

memengaruhi adopsi sistem pembelajaran daring di lingkungan perguruan tinggi. Metode yang digunakan 

adalah pendekatan kuantitatif melalui penyebaran kuesioner kepada mahasiswa dari berbagai universitas di 

Indonesia. Data yang terkumpul kemudian diolah menggunakan Partial Least Squares Structural Equation 

Modeling (PLS-SEM) dengan menggunakan aplikasi program SmartPLS 4 untuk menguji hubungan antar 

konstruk dalam model. Hasil penelitian menunjukkan bahwa penerimaan e-learning di Indonesia 

dipengaruhi oleh kesiapan teknologi dan persepsi positif terhadap manfaat serta kemudahan penggunaan 

sistem. Faktor ketidaknyamanan dan rasa tidak aman tidak memiliki pengaruh yang signifikan, yang berarti 

hambatan psikologis bukan faktor utama dalam penerapan e-learning. Temuan ini menegaskan pentingnya 

peningkatan literasi digital, dukungan institusional, serta pengembangan sistem e-learning yang lebih adaptif 

agar proses pembelajaran daring dapat berjalan lebih efektif dan diterima secara luas oleh mahasiswa di 

Indonesia. 

Kata Kunci: e-learning; penerimaan teknologi; kesiapan teknologi; Indonesia 

 

 
Abstract 

This research seeks to analyse the level of e-learning acceptance and use in Indonesia by integrating the 

concepts of Technology Readiness and the Technology Acceptance Model (TRAM). The research seeks to 

understand how technological preparedness and user attitudes influence the use of online learning systems 

in higher education. A quantitative approach was employed by distributing questionnaires to students 

representing multiple universities in Indonesia. Data gathered in this study were analysed using Partial 

Least Squares Structural Equation Modeling (PLS-SEM) with SmartPLS 4 to analyse the connections among 

constructs within the model. The findings indicate that e-learning acceptance in Indonesia is shaped by 

technological readiness and positive perceptions of system usefulness and ease of use. In contrast, 

discomfort and insecurity show no significant effect, suggesting that psychological barriers are not the main 

obstacles to adoption. These results highlight the importance of improving digital literacy, providing 

institutional support, and developing more adaptive e-learning systems to enhance the effectiveness and 

acceptance of online learning among Indonesian students. 
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INTRODUCTION  
The rapid progress of globalization has profoundly affected multiple aspects of human life, 

including education (Kampa, 2023). Advances in information and communication technology have 

enabled learning processes that are no longer limited by space and time, allowing instruction to be 

conducted online through e-learning platforms. Globally, e-learning has become one of the 

primary approaches to improving educational access by offering flexibility, interactivity, and 

sustainability  (Huang & Chiu 2015). According to Buyle et al. (2018), the integration of 

technology in education is a strategic step toward creating adaptive and future-oriented learning. 

The increased use of e-learning is also evident in Indonesia, where the implementation of virtual 

classrooms and web-based learning platforms has become increasingly common (Amri et al., 

2022). Higher education institutions in Indonesia have begun integrating Learning Management 

Systems (LMS) as the main medium for delivering materials, assignments, and interactions 

between lecturers and students (APJIII, 2023). Halimah et al. (2024) further emphasize that LMS-

based learning plays an important role in supporting the digital transformation of Indonesian 

universities. 

The growing adoption of e-learning in Indonesia reflects a shift toward technology-oriented 

learning models. However, this implementation still faces challenges related to users’ readiness 

and their perceptions of the system’s usefulness and ease of use. Although the availability of 

internet infrastructure and digital devices has improved significantly, the high rate of e-learning 

adoption does not necessarily align with user acceptance and overall effectiveness (Rahayu & 

Wirza, 2020). Several studies have shown that the adoption of educational technology is 

influenced not only on technical aspects as well as on psychological readiness and user attitudes 

toward technology, as described in the Technology Acceptance Model (Davis, 1989) and the 

Technology Readiness Index (Parasuraman, 2000), both of which continue to be widely applied in 

contemporary research. Kurnia (2020) notes that in Indonesia, some studies have applied the 

UTAUT2 model, where perceived ease of use and perceived usefulness significantly influence the 

intention to use e-learning. Therefore, understanding the factors that shape e-learning acceptance is 

an essential step toward improving the effectiveness of digital learning systems in Indonesia. 

Research on technology acceptance frequently refers to the Technology Acceptance Model 

(TAM) (Andriani et al., 2024; Aripradono, 2021; Mufidah et al., 2022). This model comprises two 

key constructs perceived ease of use and perceived usefulness both of which influence users’ 

attitudes and behavioural intentions toward using technology. TAM has been applied in various 

educational studies (Abdullah & Ward, 2016; Maryani & Puspitasari, 2024). Meanwhile, 

Parasuraman & Colby (2015) explain that the Technology Readiness Index (TRI) measures an 

individual’s psychological preparedness to adopt new technologies through four dimensions: 

optimism, innovativeness, discomfort, and insecurity. These two frameworks were later integrated 

by (Lin et al., 2007) into the Technology Readiness and Acceptance Model (TRAM) to provide a 

more comprehensive understanding of users’ behaviour toward educational technology (Kampa, 

2023; Nafia et al., 2023). 

A study conducted by Kampa (2023) in India used TRAM to analyse students’ acceptance of 

mobile learning. The findings indicate that positive dimensions, such as optimism, significantly 

influence perceived ease of use and perceived usefulness, while innovativeness only affects 

perceived ease of use but not perceived usefulness. Conversely, negative dimensions, such as 

discomfort, significantly affect perceived ease of use, whereas insecurity shows no significant 

impact on either perception. The study also demonstrated that perceived usefulness and ease of use 

play an essential role in shaping students’ attitudes and behavioural intentions toward using mobile 

learning. A similar study in Indonesia by Larasati (2017) also employed the TRAM framework, 
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confirming that optimism and innovativeness contribute to shaping users’ perceptions of new 

technology. Thus, TRAM has proven effective in explaining technology acceptance behaviour 

within online learning environments. 

Based on the integration of technology readiness (TRI) and technology acceptance (TAM), 

this study develops several hypotheses that define the relationships among variables within the 

TRAM framework. Optimism and innovativeness are assumed to positively influence perceived 

ease of use and perceived usefulness, as individuals with positive and open attitudes toward 

technology tend to perceive digital systems as more useful and easier to operate (Parasuraman & 

Colby, 2015). Conversely, discomfort and insecurity are expected to have negative effects on both 

perceptions, as feelings of unease and insecurity can inhibit users from exploring new technologies 

(Parasuraman & Colby, 2015). Furthermore, perceived ease of use is expected to positively 

influence perceived usefulness, as the easier a system is to use, the more useful it is perceived to 

be (Kampa, 2023). Both perceived ease of use and perceived usefulness are also predicted to have 

positive effects on users’ attitudes and behavioural intentions toward e-learning (Kampa, 2023) 

Although e-learning has been widely implemented in Indonesia, the level of user acceptance 

remains varied (Rahayu & Wirza, 2020). Krull & Duart (2017) found that e-learning 

implementation in developing countries is often hindered by a gap between technological 

readiness and users’ ability to operate digital systems. Factors such as trust in digital systems and 

data security play a decisive role in successful adoption. Similar findings from previous studies 

also suggest that the success of technology implementation depends not only on system design but 

also on users’ beliefs and attitudes (Buyle et al., 2018; Kim & Chiu, 2019). 

This study aims to analyse the effect of technology readiness on e-learning acceptance in 

Indonesia by integrating the TRAM model. Specifically, the study aims to examine the 

relationships between technology readiness factors (optimism, innovativeness, discomfort, 

insecurity) and user perceptions (perceived ease of use, perceived usefulness, behavioural 

intention, and attitude). The results are expected to extend the comprehension of technology 

acceptance models in education. From a practical standpoint, the results can serve as a foundation 

for educational institutions to enhance e-learning adoption through digital literacy training, 

improved system design, and adaptive learning policies that meet students’ needs in the digital era  

METHOD 

A quantitative approach with an explanatory research design was applied in this study. The aim 

was to explain the relationship between technology readiness and e-learning acceptance using 

TRAM framework. This approach was chosen because it allows the researcher to analyse the 

influence among latent variables that reflect users’ psychological readiness and behavioural 

responses toward learning technologies. 

The participants of this study were undergraduate students from various higher education 

institutions in Indonesia who had used e-learning platforms for at least one academic semester. 

Respondents were selected using a purposive sampling technique, considering their experience and 

level of engagement in online learning. Data were gathered online using a Google Form 

questionnaire distributed to students from multiple regions across Indonesia. A total of 237 reliable 

responses were gathered which was considered sufficient for analysis using the Partial Least 

Squares–Structural Equation Modeling (PLS-SEM) method with the version 4.0 of SmartPLS. The 

sample size meets the minimum criteria recommended by Hair et al. (2021) for models with 

multiple constructs. 
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The study used a closed-ended questionnaire with a five-point Likert scale, where responses 

ranged from 1 (strongly disagree) to 5 (strongly agree). The questionnaire items were developed 

based on the constructs within the TRAM model. The technology readiness constructs were 

adapted from the Technology Readiness Index (Parasuraman & Colby, 2015), which comprises 

four main dimensions: optimism, innovativeness, discomfort, and insecurity. Meanwhile, the 

technology acceptance constructs referred to the Technology Acceptance Model (Davis & Granić, 

2024), which includes perceived ease of use, perceived usefulness, attitude toward use, and 

behavioural intention. All measurement items were adapted from Kampa (2023). Prior to data 

collection, the questionnaire was validated and pilot-tested to ensure linguistic clarity and indicator 

suitability, as summarized in Table 1. 

Table 1. Research Construct Indicators 

Construct Number of Items Operational Definition 

Optimism 4 Belief that technology improves learning efficiency. 

Innovativeness 4 The tendency to try new technologies in learning. 

Discomfort 4 Feeling uncomfortable when using a technology system. 

Insecurity 5 Concerns about the reliability and security of technology. 

Perceived Ease of Use 5 Perception of ease in operating e-learning 

Perceived Usefulness 5 Perception of the benefits and effectiveness of e-learning. 

Attitude 4 Positive attitude towards the use of e-learning 

Behavioral Intention 4 
Motivation and intention to continue engaging with e-

learning. 

The data analysis process included both outer model and inner model evaluations. The outer 

model analysis was conducted to assess construct validity and reliability through Average 

Variance Extracted (AVE) and Composite Reliability (CR) values. The inner model analysis 

assessed the relationships between latent variables through path coefficients, t-statistics, and p-

values obtained from bootstrapping procedures. Additionally, R-square and F-square values were 

used to evaluate the model’s predictive power and overall fit. The analysis followed the guidelines 

of Hair et al. (2021), in which indicators were considered valid if their factor loadings exceeded 

0.70 and AVE values were above 0.50. Constructs were deemed reliable if both CR and 

Cronbach’s Alpha exceeded 0.70. In the inner model assessment, relationships among variables 

were considered significant when p-value < 0.05, while R-square values were interpreted as 

strong, moderate, or weak according to the standard criteria in PLS-SEM 

 
Figure 1. SmartPLS 4 Output 
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RESULT 

This section reports the findings from the data analysis based on TRAM used in this study. The 

analysis investigates the associations between latent constructs representing technology readiness 

and user acceptance of e-learning in Indonesia. Data were collected from 237 university students 

who had used e-learning platforms as part of their coursework. The data were analysed using PLS-

SEM method through the SmartPLS version 4.0 software. The analysis process began with the 

evaluation of the outer model to assess construct validity and reliability, followed by the inner 

model evaluation to test the hypothesized relationships among variables. The results are presented 

in tables and supported by interpretations to illustrate how the factors within the TRAM model 

influence e-learning acceptance among Indonesian students. 

The first stage involved testing the reliability and validity of the constructs. According to Hair 

et al. (2021), a construct is considered reliable if the values of Cronbach’s Alpha (CA) and 

Composite Reliability (CR) exceed 0.70, while convergent validity is confirmed when the Average 

Variance Extracted (AVE) value is greater than 0.50. Additionally, individual indicators are 

deemed valid if their factor loadings are above 0.70 (Hair et al., 2019). 

Table 2. Construct Validity and Reliability 

Construct  CA CR AVE 

Attitude 0.905 0.933 0.778 

Behavioural Intention 0.866 0.909 0.713 

Discomfort 0.906 0.933 0.778 

Innovativeness 0.865 0.908 0.711 

Insecurity 0.879 0.916 0.732 

Optimism 0.877 0.915 0.73 

Perceived Ease of Use 0.908 0.931 0.73 

Perceived Usefulness 0.889 0.918 0.692 

The results of the reliability and validity assessments showed that all constructs met these 

criteria. The CA values varied between 0.865 to 0.908, CR values varied between from 0.908 to 

0.933, and AVE values ranged from 0.692 to 0.778, indicating strong reliability and validity. At 

the initial stage, one indicator from the Insecurity variable (INS5) was identified as invalid because 

its loading factor was below 0.70; therefore, it was removed to improve the model’s validity. After 

this adjustment, all constructs satisfied the thresholds recommended by Hair et al. (2021), 

suggesting the dataset demonstrated high internal consistency and the analysis results are reliable. 

Table 3. Discriminant Validity Test Results (Fornell-Larcker Criteria)  

 ATT BI DIS INN INS OPT PEOU PU 

Attitude 0.882        

Behavior Intention 0.455 0.845       

Discomfort -0.146 -0.161 0.882      

Innovativeness 0.37 0.503 -0.159 0.843     

Insecurity -0.189 -0.199 0.465 -0.247 0.856    

Optimism 0.379 0.353 -0.117 0.432 -0.228 0.854   

Perceived Ease of Use 0.382 0.471 -0.08 0.429 -0.2 0.495 0.854  

Perceived Usefulness 0.412 0.451 -0.162 0.478 -0.284 0.349 0.472 0.832 

Discriminant validity was evaluated based on the Fornell–Larcker approach, where the square 

root value of each construct’s Average Variance Extracted (AVE) must exceed its correlations 

with all other constructs (Fornell & Larcker, 1981; Henseler et al., 2015). The results of 

discriminant validity were found to be fulfilled. 
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Table 4. Hypothesis Test Results 

Hypothesis Path Mean SD T statistics Results 

H1 Optimism -> PEOU 0.369 0.061 6.079 Supported 

H2 Optimism -> PU 0.039 0.071 0.586 Not Supported 

H3 Innovativeness -> PEOU 0.253 0.062 4.111 Supported 

H4 Innovativeness -> PU 0.294 0.063 4.725 Supported 

H5 Discomfort -> PEOU 0.039 0.07 0.521 Not Supported 

H6 Discomfort -> PU -0.027 0.064 0.393 Not Supported 

H7 Insecurity -> PEOU -0.07 0.067 1.021 Not Supported 

H8 Insecurity -> PU -0.131 0.061 2.15 Supported 

H9 PU -> Attitude 0.294 0.071 4.212 Supported 

H10 PU -> Behaviour Intention 0.315 0.059 5.408 Supported 

H11 PEOU -> PU 0.292 0.067 4.447 Supported 

H12 PEOU -> Attitude 0.243 0.069 3.518 Supported 

H13 Attitude -> Behaviour Intention 0.321 0.058 5.611 Supported 

DISCUSSION 

The structural analysis results revealed variations in the effects among constructs within the 

TRAM model. Some hypotheses showed significant relationships that reinforce previous findings, 

while others presented differing results, indicating a unique contextual influence in the 

implementation of e-learning in Indonesia. 

The results for H1 indicate that optimism has a significant effect on perceived ease of use (t = 

6.079, p < 0.001). This finding suggests that the more confident individuals are in technology’s 

ability to make their lives easier, the greater their perception of e-learning’s ease of use. This 

supports the studies of Afiana et al. (2022) and Kampa (2023), who stated that optimism is one of 

the key positive factors enhancing users’ confidence in operating new technologies. For H2, the 

relationship between optimism and perceived usefulness was found to be insignificant (t = 0.586). 

This aligns with Mufidah et al. (2022), suggesting that context and users’ technological maturity 

may explain the difference. Indonesian e-learning users may hold positive attitudes toward 

technology but may not yet perceive its tangible benefits. This implies that optimism alone is 

insufficient to shape perceived usefulness without direct experiential engagement with the system. 

For H3, innovativeness had a significant effect on perceived ease of use (t = 4.111, p < 

0.001), meaning that individuals with higher innovative tendencies more easily discover effective 

ways to utilize learning technologies. This finding aligns with Afiana et al. (2022) and Kampa 

(2023), who noted that innovative individuals tend to have greater curiosity and adaptability 

toward new technologies, leading them to perceive systems as easier to use. H4 also revealed a 

significant influence of innovativeness on perceived usefulness (t = 4.725, p < 0.001), supporting 

Mufidah et al. (2022). In the Indonesian context, this indicates that innovative individuals not only 

adapt quickly but also evaluate the usefulness of technology more objectively. This may be due to 

the growing digital acceptance among Indonesian students, encouraging them to appreciate the 

efficiency and flexibility of e-learning. 

For H5, discomfort was found to have an insignificant effect on perceived ease of use (t = 

0.521), differing from Kampa (2023) and Afiana et al. (2022), who found a significant negative 

relationship. This suggests that user discomfort with technology is no longer a major barrier to 

perceiving ease of use, as Indonesian e-learning users are increasingly familiar with various digital 

platforms. Enhanced digital literacy and prior experience with technology may have mitigated the 

negative impact of discomfort. Similarly, H6, which tested the effect of discomfort on perceived 

usefulness, also yielded an insignificant result (t = 0.393), consistent with Kampa (2023) and 
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Larasati (2017). This implies that discomfort in using technology does not directly reduce 

perceived usefulness if users still recognize its practical value. In this context, functional benefits 

such as time flexibility and accessibility remain the primary drivers of e-learning adoption. 

H7 examined the influence of insecurity on perceived ease of use and found it insignificant (t 

= 1.021), consistent with Kampa (2023), Larasati (2017), and Afiana et al. (2022), whose findings 

also indicated no significant connection. This implies that users’ concerns about system security or 

reliability do not directly affect their perceptions of ease of use. Users may have become 

accustomed to digital systems, so security concerns no longer hinder their ease-of-use evaluations. 

However, H8, which tested the influence of insecurity on perceived usefulness, showed a 

significant effect (t = 2.15, p < 0.05), differing from Kampa (2023), who found no such 

relationship. This result indicates that in the Indonesian context, users who perceive e-learning 

systems as more secure are more likely to view them as useful. Security thus becomes a key 

element of perceived usefulness, as users tend to value systems they trust and consider reliable for 

long-term use. 

H9 demonstrated that perceived usefulness significantly influences attitude (t = 4.212, p < 

0.001), reinforcing the TAM framework proposed by Davis & Granić (2024), which identifies 

perceived usefulness as a major determinant of positive attitudes toward technology. This finding 

is consistent with Kampa (2023), indicating that e-learning users who recognize practical 

advantages, like saving time and convenient access, are more likely to form positive attitudes 

toward the system. 

H10, which examined the connection between perceived usefulness and behavioural 

intention, also revealed a significant influence (t = 5.408, p < 0.001). This indicates that perceived 

usefulness not only fosters positive attitudes but also directly affects users’ willingness to keep 

using e-learning. The finding aligns with Larasati (2017), and Nigatu et al. (2024), who confirmed 

that perceived usefulness exerts a direct effect on the willingness to adopt educational 

technologies. 

H11 indicated that perceived ease of use has a significant impact on perceived usefulness (t = 

4.447, p < 0.001). This supports the core premise of TAM, which posits that systems perceived as 

easy to use are also perceived as more useful. This relationship also aligns with Kampa (2023), 

emphasizing that positive user experiences in the context of ease of use strongly reinforce the 

perceived value of technology. 

H12 showed that perceived ease of use significantly affects attitude (t = 3.518, p < 0.001). 

This suggests that when a system is easier to navigate, the more positive the user’s attitude toward 

e-learning will be. This finding is in line with Kampa (2023), who noted that perceived ease of use 

enhances learning experiences and increases technology acceptance. 

Finally, H13 revealed that attitude significantly influences behavioural intention (t = 5.611, p 

< 0.001). This confirms that a positive attitude toward e-learning plays a key role in of the 

intention to use the system continuously. The result is consistent with Kampa (2023), further 

emphasizing attitude as a key indicator within technology acceptance models. 

Overall, the findings demonstrate that both technology readiness and acceptance factors play 

vital roles in determining the level of e-learning adoption in Indonesia. However, the interaction 

patterns among variables differ from previous studies, particularly in psychological dimensions 

such as innovativeness and discomfort. This suggests that e-learning acceptance in Indonesia is 

shaped not only by individual readiness but also by the social and cultural learning context. For 

instance, students often use online learning platforms due to institutional requirements rather than 
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intrinsic motivation to explore new technologies. This condition aligns with Afiana et al. (2022), 

who noted that technology implementation in Indonesian education tends to follow a top-down 

approach, where users adapt to institutional policies rather than being driven by personal 

motivation.  

CONCLUSION 

This study integrated the Technology Readiness and Technology Acceptance Model (TRAM) to 

analyse e-learning acceptance in Indonesia. The results show that technology readiness factors, 

particularly optimism and innovativeness, have a stronger and more significant influence on 

perceptions of ease of use and usefulness in e-learning adoption, while discomfort and insecurity 

exhibited varying effects, suggesting that psychological barriers are not always the primary 

determinants of technology acceptance. The construct of perceived ease of use significantly 

influenced perceived usefulness, and both directly affected attitude and behavioural intention 

toward e-learning usage. These findings highlight that technology acceptance in Indonesia is 

shaped not only by individual psychological factors but also by social, cultural, and institutional 

contexts that influence users’ experiences, motivation, and learning engagement. This study 

reinforces the relevance of the TRAM framework in educational settings and emphasizes the need 

for adapting its constructs to better align with the characteristics and digital readiness of 

Indonesian users. Moreover, the study provides empirical evidence that integrating psychological 

readiness with technological acceptance provides deeper understanding into user behaviour within 

the digital learning settings. Future research is encouraged to broaden the scope by incorporating 

external variables such as digital literacy, technical support, and educational policy factors to 

deepen understanding of e-learning acceptance behaviour and its long-term sustainability in higher 

education. 
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