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This study explores the effectiveness of online learning in enhancing learning 

independence and critical thinking skills among higher education students. 

The shift to digital education, accelerated by global events, has raised 

important questions about its pedagogical impact on core academic 

competencies. A quantitative descriptive correlational method was employed, 

involving 217 undergraduate students from various faculties who had 

experienced at least two semesters of online learning. Data were collected 

using a structured questionnaire consisting of three components: perceptions 

of online learning effectiveness, self-directed learning readiness, and critical 

thinking disposition. The results showed a positive and significant relationship 

between the effectiveness of online learning and both learning independence 

(r = 0.654) and critical thinking (r = 0.611). Furthermore, regression analysis 

confirmed that online learning effectiveness significantly predicts 

improvements in both skills. These findings suggest that well-structured 

online learning environments support students in becoming more autonomous 

and reflective thinkers. However, disparities in digital literacy and access still 

present barriers to optimal outcomes. This research highlights the need for 

higher education institutions to design inclusive, interactive, and learner-

centered online platforms that actively support the development of essential 

21st-century competencies. Online learning, when thoughtfully implemented, 

can serve as a powerful medium to nurture student independence and 

analytical capacity. 
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1. INTRODUCTION 

The rapid advancement of digital technology has significantly transformed the landscape of education, 

particularly in higher education. The integration of Information and Communication Technology (ICT) into 

learning environments has enabled the development of more flexible, accessible, and personalized learning 

experiences [1], [2]. As educational institutions adapt to the digital age, there is a growing emphasis on the 

adoption of technology-enhanced learning (TEL) strategies to meet the diverse needs of 21st-century learners 

[3], [4]. These innovations are not only tools for content delivery but also vital components in supporting 

learner-centered approaches and fostering essential academic skills [5]. 

One of the key competencies that TEL aims to cultivate is learning autonomy, which refers to 

students’ ability to take responsibility for their own learning processes [6], [7]. Autonomous learners are better 
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equipped to navigate complex academic tasks and demonstrate greater persistence and self-regulation [8]. The 

flexibility provided by online and blended learning environments encourages students to set their own learning 

goals, manage their time efficiently, and reflect on their progress [9], [10]. As higher education evolves, 

promoting student autonomy through technology is increasingly viewed as a critical outcome of modern 

pedagogy [11]. 

Another crucial objective of TEL is the enhancement of critical thinking skills, which are 

indispensable for academic success and real-world problem-solving [12], [13]. Critical thinking involves the 

ability to analyze, evaluate, and synthesize information to form reasoned judgments [14]. Research has shown 

that interactive digital tools, problem-based learning environments, and reflective discussion forums can 

significantly enhance students' critical thinking abilities [15], [16]. Technology-based activities encourage 

students to question assumptions, assess arguments, and articulate evidence-based conclusions [17]. 

Despite the recognized benefits of TEL, its implementation still faces several challenges. Some 

educators struggle to effectively integrate technology into pedagogical practices due to a lack of training or 

institutional support [18]. Furthermore, disparities in students’ digital literacy and access to technology can 

hinder equitable participation in online learning environments [19]. These challenges necessitate continuous 

evaluation and innovation to ensure TEL strategies are inclusive, effective, and responsive to student needs 

[20]. 

Given the potential of TEL to promote learning autonomy and critical thinking, this study aims to 

analyze its implementation and effectiveness in higher education contexts. The research explores how various 

forms of technology-enhanced learning influence students' independence and critical reasoning, and what 

pedagogical strategies yield the most impactful results. The findings are expected to contribute to the growing 

body of knowledge on digital pedagogy and offer practical insights for educators and institutions seeking to 

optimize learning outcomes in the digital age. 

 

 

2. METHOD 

This study employed a quantitative research design using a descriptive correlational approach to 

examine the relationship between the effectiveness of online learning and the development of students' learning 

independence and critical thinking skills. The research was conducted over a period of three months (March–

May 2025) at three different higher education institutions in Indonesia that actively implement online learning 

systems. 

 

2.1. Participants 

The participants of this study were 217 undergraduate students from various faculties and study 

programs. They were selected using purposive sampling, focusing on students who had experienced at least 

two semesters of online learning during their academic studies. The demographic data of the participants 

included age, gender, major, and prior experience with online learning platforms. 

 

2.2. Instrumentation 

The primary instrument used was a structured questionnaire consisting of three main sections: 

a. Section A: Demographic information. 

b. Section B: Online learning effectiveness, measured using a modified version of the E-Learning 

Satisfaction Questionnaire (ELSQ). 

c. Section C: Learning independence and critical thinking, assessed using an adaptation of the Self-

Directed Learning Readiness Scale (SDLRS) and the Critical Thinking Disposition Scale (CTDS). 

Each item in Sections B and C was rated on a 5-point Likert scale (1 = strongly disagree to 5 = strongly 

agree). The reliability of the instrument was tested using Cronbach’s Alpha, with results ranging from 0.81 to 

0.89, indicating high internal consistency. 

 

2.3. Data Collection Procedure 

The questionnaire was distributed online via Google Forms and shared through university learning 

management systems (LMS) and student social media groups. Prior to distribution, informed consent was 

obtained from each participant. The data collection process ensured anonymity and voluntary participation, 

following ethical guidelines set by the university research committee. 
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2.4. Data Analysis 

Collected data were analyzed using Statistical Package for the Social Sciences (SPSS) version 25. 

Descriptive statistics (mean, standard deviation) were used to summarize student perceptions. Pearson 

correlation analysis was conducted to examine the relationships between online learning effectiveness, learning 

independence, and critical thinking. Additionally, regression analysis was used to identify how significantly 

online learning predicts the development of the two target skills. 

 

 

3. RESULTS AND DISCUSSION 

3.1. Descriptive Analysis 

A total of 217 responses were collected and analyzed. The descriptive analysis revealed that the 

overall perception of online learning effectiveness was moderately high, with a mean score of 3.87 (SD = 0.61) 

on a 5-point Likert scale. Learning independence had a mean of 4.01 (SD = 0.57), indicating that most students 

felt more responsible and proactive in their learning. Meanwhile, the critical thinking dimension scored a mean 

of 3.78 (SD = 0.65), suggesting a moderate development in students' ability to think analytically and 

reflectively through online learning activities. 

 

3.2. Correlation Analysis 

The Pearson correlation coefficient was used to measure the relationship between online learning 

effectiveness and the two main variables: learning independence and critical thinking. The results showed a 

positive and significant correlation between online learning effectiveness and learning independence (r = 0.654, 

p < 0.01), as well as between online learning effectiveness and critical thinking skills (r = 0.611, p < 0.01). 

These results indicate that students who perceived online learning as effective also tended to show 

higher levels of independence and critical thinking. 

 

3.3. Regression Analysis 

A multiple linear regression analysis was conducted to examine the extent to which online learning 

effectiveness predicted the development of learning independence and critical thinking skills. The results 

showed that online learning effectiveness was a significant predictor of learning independence (β = 0.653, p < 

0.001) and critical thinking (β = 0.612, p < 0.001). The model explained 43.2% of the variance in learning 

independence and 38.9% of the variance in critical thinking. 

These findings are in line with previous studies that highlight the role of digital learning environments 

in encouraging students to be more autonomous and critical in their learning approaches [1], [3], [5]. 

 

3.4. Discussion 

The results support the hypothesis that online learning, when effectively implemented, contributes 

positively to student development in both learning independence and critical thinking. The flexibility and 

accessibility of online learning platforms allow students to manage their own time, seek additional resources, 

and engage with interactive content that stimulates reflective thinking. 

These findings are consistent with [2], [6], [8], who found that students in technology-supported 

learning environments often demonstrate stronger self-directed learning behaviors. Similarly, the integration 

of collaborative tools, discussion forums, and problem-based learning in online settings has been linked to 

improved analytical and evaluative skills [4], [7], [10]. 

However, challenges such as digital literacy, internet access, and motivation levels still affect the 

consistency of these outcomes. As [9] and [11] suggest, students with low technological readiness may struggle 

to engage fully with online materials, potentially limiting their cognitive growth. 

Therefore, institutions must design online learning environments that are inclusive, interactive, and 

scaffolded, ensuring that students not only receive information but also develop the ability to process, analyze, 

and apply it effectively. 

 

4. CONCLUSION 

This study aimed to analyze the effectiveness of online learning in fostering learning independence 

and enhancing critical thinking skills among higher education students. The findings reveal that there is a 

significant and positive relationship between students’ perception of online learning effectiveness and the 

development of both learning independence and critical thinking abilities. 

Online learning, when designed and implemented appropriately, provides flexibility and access to 

various learning resources, which in turn encourages students to become more autonomous and reflective. The 
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use of digital tools and interactive content contributes to a learning environment that supports self-directed 

learning and cognitive engagement. 

Moreover, statistical analysis confirmed that online learning effectiveness significantly predicts 

students’ ability to think critically and manage their own learning processes. These findings emphasize the 

importance of integrating pedagogical strategies with digital technologies to maximize the impact of online 

education on essential 21st-century skills. 

However, challenges such as disparities in digital access, varying levels of technological literacy, and 

student motivation must be addressed to ensure inclusive and equitable learning outcomes. Institutions must 

commit to providing necessary support, training, and well-structured digital content to fully realize the benefits 

of online learning in higher education. 

In conclusion, online learning holds great potential for enhancing student autonomy and critical 

thinking, but its success depends largely on thoughtful implementation, student readiness, and institutional 

support. 
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