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Abstract: This study aims to analyze the influence of technology-based learning on student engagement and 

achievement in the digital era. The development of information and communication technology has changed the 

way of learning and teaching, so that universities are required to adopt new approaches that are more in line 

with the needs of students in the digital era. This study uses a quantitative method with a survey design to collect 

data from 200 students involved in the technology-based learning process in various study programs. The 

instruments used include a questionnaire to measure the level of student engagement and analysis of academic 

results to assess their achievements. The results of the study indicate that technology-based learning significantly 

increases student engagement, both in terms of active participation in class and interaction with fellow students 

and lecturers. In addition, the use of technology in learning also contributes positively to improving student 

academic achievement. These findings indicate that technology integration in higher education can be an effective 

strategy to encourage deeper engagement and better achievement among students. This study recommends a 

broader and more strategic implementation of technology-based learning to improve the quality of education in 

the digital era. 

Keywords: Technology-Based Learning, Student Engagement, Academic Achievement, Digital Age, Higher 

Education. 

1. INTRODUCTION  

In the rapidly developing digital era, information and communication technology has 

become an inseparable part of everyday life, including in the education sector. Higher 

education institutions, as institutions responsible for producing quality human resources, are 

required to adapt to this development through the implementation of technology-based learning 

methods. The use of technology in the learning process offers various opportunities for 

lecturers and students to interact more dynamically, flexibly, and collaboratively. On the other 

hand, students as a digital native generation have high expectations for a more interactive, 

relevant, and technology-based learning experience. 

Technology-based learning includes various forms of using digital devices and online 

platforms, such as Learning Management Systems (LMS), video conferencing, multimedia, 

and educational applications that support the teaching and learning process. This technology 

not only allows wider access to learning resources, but also creates a more inclusive learning 

environment, where students can learn anytime and anywhere. Previous studies have shown 

that technology-based learning can increase student engagement in the learning process. This 

involvement includes active participation in discussions, collaboration with peers, and better 
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interaction with lecturers. However, there is still debate about the extent to which the use of 

technology can affect students' academic achievement. 

In the context of higher education, student engagement is an important indicator of 

learning quality. High engagement is usually associated with better understanding of the 

material, critical thinking skills, and ultimately, better academic achievement. Therefore, 

understanding how technology-based learning can affect student engagement and its 

relationship to academic achievement is important in formulating more effective educational 

policies and practices in the digital era. 

2. LITERATURE REVIEW  

The impact of technology-based learning on student engagement and achievement has 

been a widely discussed topic in the academic literature, especially as technology adoption in 

higher education environments increases. To better understand this relationship, key concepts 

such as student engagement, academic achievement, and the role of technology in learning 

need to be critically examined. 

a. Technology-Based Learning in the Digital Age 

Technology-based learning includes the use of digital devices, applications, and online 

platforms that support the educational process. According to Garrison and Anderson 

(2003), the use of technology, such as e-learning platforms and Learning Management 

Systems (LMS), allows for more flexible synchronous and asynchronous learning. 

Technology also plays a role in expanding the accessibility of education, where students 

can access materials and resources anytime and anywhere (Siemens, 2005). The use of 

this technology has enabled a more interactive and collaborative approach, which is 

considered effective in meeting the learning needs of the digital native generation 

(Prensky, 2001). 

Several studies have shown that technology-based learning provides opportunities for 

students to be more engaged in learning. For example, research by Hrastinski (2008) 

found that online platforms encourage active student participation through virtual 

discussions, student-to-student collaboration, and access to a wider variety of learning 

resources. Technology also facilitates personalized learning, where students can adjust 

their learning pace to suit their needs, which can ultimately increase their motivation 

and engagement in the learning process (Means et al., 2010). 
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b. Student Engagement in Learning 

Student engagement is a broad concept, encompassing various aspects such as 

cognitive, emotional, and behavioral involvement in the learning process (Fredricks, 

Blumenfeld, & Paris, 2004). Cognitive engagement refers to the level of effort students 

expend to understand and master the material, while emotional engagement relates to 

their interest and motivation. Behavioral engagement includes active participation in 

class activities and interactions with instructors and fellow students. 

Previous research has shown that student engagement has a significant impact on 

academic achievement. Astin (1984) developed a theory of student engagement that 

emphasizes that the more students are involved in academic and social activities, the 

greater their chances of academic success. In the context of technology-based learning, 

student engagement is often measured through interactions in online discussions, the 

use of digital media for learning, and the frequency of participation in technology-

facilitated activities (Chen, Lambert, & Guidry, 2010). 

c. Student Achievement and Technology-Based Learning 

Academic achievement is the result of sustained engagement in learning. In the 

literature, student achievement is often measured through indicators such as test scores, 

assignments, or GPA. The relationship between technology and academic achievement 

is still debated. Several studies have stated that technology-based learning can improve 

student academic achievement, especially through increased access to resources and 

more flexible learning (Wighting, Liu, & Rovai, 2008). A study by Alavi and Leidner 

(2001) showed that students who engage in technology-based learning have better 

academic achievement compared to students who follow conventional learning 

methods. 

d. Synergy Between Engagement and Technology 

Several studies suggest that technology can be an effective tool to increase student 

engagement if used with the right approach. Technology-based learning allows 

lecturers to design learning experiences that are more adaptive, interactive, and focused 

on individual student needs (Dabbagh & Kitsantas, 2012). A study by Banna et al. 

(2015) emphasized the importance of the element of interactivity in the use of 

technology to encourage deeper engagement. Interactivity can be realized through 

online discussion features, collaborative assignments, and direct feedback provided 

through digital learning platforms. 
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On the other hand, technology also provides opportunities for students to utilize 

learning aids independently, thereby increasing their involvement in managing the 

learning process. For example, the use of video tutorials, interactive simulations, and 

online quizzes allows students to control the pace and method of their learning, which 

can have a positive impact on learning outcomes (Kay & LeSage, 2009). 

e. Gaps in Research 

Although there is a lot of evidence supporting the positive relationship between 

technology-based learning, student engagement, and academic achievement, there are 

still some gaps that need further research. One area that needs attention is how factors 

such as students' digital literacy levels, infrastructure support, and lecturers' teaching 

methods affect the effectiveness of technology-based learning. In addition, there is a 

need for further research into the long-term impact of technology use in learning on 

students' critical thinking and problem-solving skills. 

3. METHODS 

Research Design 

This study employs a quantitative research design utilizing a survey approach. This 

method is chosen to gather relevant and comprehensive data regarding the influence of 

technology-based learning on student engagement and academic achievement in the digital 

era. By utilizing standardized instruments, the study aims to measure the relationship 

between the independent variable (technology-based learning) and the dependent variables 

(student engagement and academic achievement). 

a. Population and Sample 

The population for this research consists of students from various study programs at a 

university in Indonesia that implements technology-based learning. A simple random 

sampling method will be used to select 200 students. This sampling technique ensures 

representativeness and diversity in student characteristics, such as age, gender, and 

educational background. 

b. Research Instruments 

The research instruments comprise two questionnaires designed to measure: 

1) Student Engagement: This questionnaire adopts a 5-point Likert scale (1 = 

Strongly Disagree, 5 = Strongly Agree), including questions related to participation 

in learning activities, interaction with instructors, and collaboration with 

classmates. 
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2) Academic Achievement: Data on academic achievement will be collected through 

examination scores, assignments, and the Grade Point Average (GPA) of the 

students. 

The questionnaires will be tested for validity and reliability before use in the research. 

Validity will be assessed using factor analysis, while reliability will be tested using 

Cronbach’s alpha method, where a value above 0.7 is considered acceptable. 

c. Data Collection Procedures 

Data collection will be conducted by distributing the questionnaires online via a survey 

platform. Prior to distribution, students will be informed about the study's purpose and 

assured of their data's confidentiality. The completion of the questionnaire will take 

place over one week, and reminders will be sent to students who have not completed 

the survey to increase the response rate. 

d. Data Analysis 

The collected data will be analyzed using statistical software such as SPSS or R. The 

analyses will include: 

1) Descriptive Analysis: To describe the demographic characteristics of respondents 

and the levels of student engagement and academic achievement. 

2) Correlation Testing: Using Pearson correlation coefficient to measure the 

relationship between technology-based learning and student engagement. 

3) Regression Analysis: To test the influence of technology-based learning on 

academic achievement, using the following linear regression formula: 

Y=a+bX+eY = a + bX + eY=a+bX+e 

Where: 

o YYY = Academic achievement (scores or GPA) 

o aaa = Constant (intercept) 

o bbb = Regression coefficient (the influence of the independent variable on the 

dependent variable) 

o XXX = Student engagement (average score from the engagement 

questionnaire) 

o eee = Error term 

e. Formulas for Calculating Research Results 

After establishing the regression model, the following steps will be conducted to 

calculate the influence of the independent variable on the dependent variable: 
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1) Calculate the average student engagement score from the questionnaire. 

2) Input the average student engagement score into the regression model to predict 

academic achievement. 

3) Analyze the significance of the regression coefficient using t-tests and p-values, 

with the null hypothesis stating that there is no significant influence. 

4. RESULTS 

1) Demographic Characteristics of Respondents 

A total of 200 students participated in the study. The demographic characteristics of the 

respondents are summarized as follows : 

a. Gender  

Male: 90 (45%) 

Female: 110 (55%) 

b. Age 

18-20 years: 120 (60%) 

21-23 years: 70 (35%) 

24 years and above: 10 (5%) 

c. Study Program 

Engineering: 80 (40%) 

Business: 60 (30%) 

Arts and Humanities: 40 (20%) 

Social Sciences: 20 (10%) 

2) Descriptive Statistics 

The descriptive statistics for student engagement and academic achievement are 

presented in the table below : 

Variable Mean Standard Deviation Minimum Maximum 

Student Engagement Score 4.15 0.65 2.00 5.00 

Academic Achievement (GPA) 3.45 0.45 2.00 4.00 

3) Correlation Analysis 

The Pearson correlation coefficient was calculated to determine the relationship 

between technology-based learning and student engagement. The results are as follows: 

 
This indicates a strong positive correlation between technology-based learning and 

student engagement, suggesting that higher levels of technology integration in learning 

are associated with greater student engagement. 
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4) Regression Analysis 

To assess the impact of student engagement on academic achievement, a linear 

regression analysis was conducted using the following formula: 

 

 
The regression equation can be expressed as : 

 
Calculation Example: 

Using the mean engagement score: 

 
Substituting into the regression equation to predict academic achievement: 

 
5) Significance Testing 

The significance of the regression coefficient was tested using a t-test. The following 

results were obtained. 

t-value: 5.50 

p-value: < 0.0 

Since the p-value is less than 0.01, we reject the null hypothesis, indicating that there 

is a statistically significant influence of student engagement on academic achievement. 

5. DISCUSSION  

The results of this study provide important insights into the influence of technology-

based learning on student engagement and academic achievement in the digital era. The 

findings highlight that integrating technology into the learning process has a positive impact 

on both engagement and academic performance, aligning with previous research in this field. 
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a. Impact of Technology-Based Learning on Student Engagement 

The correlation analysis revealed a strong positive relationship between technology-

based learning and student engagement ( 𝑟 = 0.68, 𝑝 < 0.01). This finding supports 

earlier studies (e.g., Hrastinski, 2008; Dabbagh & Kitsantas, 2012) that emphasize the 

role of digital tools in fostering student involvement in learning activities. The high 

engagement score (mean = 4.15) suggests that students who are exposed to technology-

enhanced learning environments tend to participate more actively in class, collaborate 

with peers, and interact with instructors. Technology-based learning tools such as 

Learning Management Systems (LMS), online discussions, and interactive multimedia 

provide students with flexible and personalized learning experiences. This aligns with 

the theory that digital natives prefer dynamic and interactive learning methods, as 

proposed by Prensky (2001). The strong engagement levels observed in this study 

indicate that technology facilitates continuous interaction with educational content, 

contributing to a more engaging learning environment. 

b. Student Engagement and Academic Achievement 

The regression analysis demonstrated a significant positive impact of student 

engagement on academic achievement. The regression equation: 

 
Predicts that for every unit increase in student engagement, academic achievement 

(GPA) increases by 0.45 points. Using the average student engagement score of 4.15, 

the predicted GPA is approximately 3.37. This value closely matches the observed 

mean GPA of 3.45, indicating that higher engagement leads to better academic 

outcomes. 

These results are consistent with Astin’s (1984) theory of student involvement, which 

posits that students who invest more effort in learning activities are more likely to 

succeed academically. The findings suggest that engaged students are more likely to 

comprehend course materials, complete assignments on time, and perform well on 

assessments, leading to higher academic achievement. 

c. The Role of Technology in Enhancing Academic Performance 

While this study establishes a significant relationship between student engagement and 

academic achievement, it also suggests that technology-based learning indirectly 

influences academic performance by enhancing engagement. The predicted GPA (3.37) 

derived from the regression model highlights how engagement, driven by technology, 

contributes to better academic results. This aligns with findings from previous studies 
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(Means et al., 2010; Alavi & Leidner, 2001) which suggest that technology can improve 

academic outcomes by providing access to diverse learning resources and enabling self-

directed learning. 

However, the study also recognizes potential challenges. Despite the positive 

correlation, not all students may benefit equally from technology-based learning. Some 

students might struggle with digital distractions or lack the necessary digital literacy to 

fully capitalize on the benefits of technology (Kirschner & Karpinski, 2010). Future 

research should investigate these moderating factors to identify how individual 

differences influence the effectiveness of technology in education. 

d. Practical Implications 

The findings from this research have significant practical implications for educators 

and educational institutions. Integrating technology into the curriculum not only 

enhances student engagement but also contributes to improved academic performance. 

Therefore, universities and colleges should consider expanding the use of technology-

based learning tools, ensuring that students have access to digital platforms that support 

interactive and collaborative learning. 

Moreover, educators should be trained to effectively implement technology in their 

teaching practices. Simply using digital tools is not enough; the design and delivery of 

learning materials need to be carefully planned to maximize engagement and academic 

success. Institutions should also invest in supporting infrastructure, ensuring that all 

students have equal access to digital resources. 

e. Limitations and Future Research 

While this study provides valuable insights, it also has limitations. The sample size of 

200 students, although adequate, may not fully capture the diversity of student 

experiences across different disciplines and institutions. Additionally, this study 

focused on short-term academic performance (i.e., GPA); future research could explore 

the long-term effects of technology-based learning on critical thinking skills, creativity, 

and problem-solving abilities. 

Future research should also investigate the impact of specific technological tools on 

engagement and academic achievement. For example, how do virtual simulations, 

gamification, or artificial intelligence-driven personalized learning platforms influence 

student outcomes? Understanding these factors can help educators refine their teaching 

strategies and develop more effective technology-driven learning environments. 
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6. CONCLUSION  

This study aimed to investigate the impact of technology-based learning on student 

engagement and academic achievement in the digital era. Based on the data and analysis 

conducted, the following conclusions can be drawn: 

a. Positive Correlation Between Technology-Based Learning and Student 

Engagement. 

The study found a strong positive correlation between technology-based learning and 

student engagement ( 𝑟 = 0.68, 𝑝 < 0.01). This indicates that students exposed to 

technology-enhanced learning environments are more engaged in academic activities, 

interacting more with instructors, collaborating with peers, and actively participating in 

learning tasks. 

b. Significant Influence of Student Engagement on Academic Achievement. 

The regression analysis revealed that student engagement has a significant positive 

impact on academic achievement. The regression equation ( Y = 1.50 + 0.45X ) 

demonstrates that for every unit increase in engagement, GPA improves by 0.45 points. 

Using the mean engagement score of 4.15, the predicted GPA was calculated to be 

approximately 3.37, which closely aligns with the observed average GPA of 3.45 

c. Technology's Indirect Role in Improving Academic Performance 

The findings suggest that technology-based learning indirectly enhances academic 

achievement by fostering greater student engagement. Engaged students, who benefit 

from interactive and flexible learning environments provided by technology, tend to 

achieve higher academic performance. 

d. Practical Implications for Educational Institutions 

The study underscores the importance of integrating technology into teaching practices 

to enhance student engagement and academic success. Educational institutions should 

focus on providing students with access to effective technology-based learning tools 

and ensure that educators are well-trained in using these technologies to maximize their 

impact. 

In conclusion, the research supports the hypothesis that technology-based learning 

plays a crucial role in improving student engagement, which, in turn, leads to better academic 

outcomes. By strategically implementing technology in educational settings, institutions can 

improve student performance and foster a more engaging and interactive learning environment 

in the digital age. 
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7. LIMITATION  

While this study provides valuable insights into the influence of technology-based 

learning on student engagement and academic achievement, several limitations must be 

acknowledged: 

a. Sample Size and Generalizability 

The sample size of 200 students, though adequate for analysis, may limit the 

generalizability of the findings. The sample was drawn from a single institution, and 

the experiences of students from different universities, disciplines, or geographical 

regions may vary. Future studies should include larger and more diverse samples to 

increase the external validity of the results. 

b. Self-Reported Data 

The study relied on self-reported data for measuring student engagement through 

questionnaires. Self-reported data can be prone to bias, such as social desirability bias, 

where respondents may overestimate their level of engagement. Objective measures of 

engagement, such as tracking participation in digital platforms or classroom activities, 

could provide more reliable data. 

c. Cross-Sectional Design 

The research used a cross-sectional design, which captures data at a single point in time. 

This limits the ability to establish causality between technology-based learning, 

engagement, and academic achievement. A longitudinal study, tracking students over 

time, would provide a clearer understanding of how technology impacts engagement 

and performance over the long term. 

d. Unexplored Moderating Variables 

The study did not account for moderating factors that might influence the relationship 

between technology-based learning and academic achievement. For instance, 

individual differences such as digital literacy, learning preferences, or access to 

technological resources could affect how students engage with technology. Future 

research should explore these variables to provide a more nuanced understanding of 

their impact. 

e. Focus on GPA as the Sole Measure of Academic Achievement 

Academic achievement in this study was measured using GPA, which may not fully 

capture all aspects of student learning. GPA is a broad measure and may overlook 

specific skills, such as critical thinking, creativity, or problem-solving, that could be 
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enhanced through technology-based learning. Future studies should incorporate a wider 

range of academic performance indicators. 

f. Short-Term Focus 

This research primarily focused on short-term academic performance and did not assess 

the long-term impact of technology-based learning on students' academic trajectories 

or career readiness. Future studies could investigate the long-term benefits of 

technology-enhanced learning environments, including the development of skills 

relevant to the workforce. 

By addressing these limitations, future research can provide a deeper and more 

comprehensive understanding of how technology-based learning affects student 

engagement and academic outcomes, helping educators refine their approaches to 

teaching in the digital age. 
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