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Abstract. The use of Big Data in e-learning, especially on the Google Classroom platform, has 

become an increasingly important topic in education today.  The challenges and benefits associated 

with using Big Data in e-learning have been the focus of research.  This study aims to look at the use 

of Big Data in e-learning with a focus on Google Classroom and the challenges associated with its 

use.  The method used is a literature review from previous studies related to this topic.  The results 

show that the use of Big Data in e-learning can provide great benefits for educational institutions, 

such as increasing student engagement and making it easier for teachers to provide feedback.  

However, the use of Big Data in e-learning also has challenges that must be overcome, such as 

privacy issues, difficult data management, and data security.  To overcome these challenges, strict and 

transparent privacy rules must be implemented, data analysis technologies such as big data analytics 

can be used for data management and analysis, and cybersecurity technologies such as data 

encryption can be used to protect data collected by e-learning platforms. 
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1. Introduction 

E-Learning or distance learning has become a trend in the world of education today, especially 

since the COVID-19 pandemic hit the whole world [1], [2]. E-learning, which stands for electronic 

learning, refers to learning and educational processes that use digital technology as the main medium 

[3], [4]. E-learning utilizes various electronic devices such as computers, laptops, smartphones and 

tablets, as well as internet access to provide accessibility and flexibility in the learning process [2], 

[5], [6].  

In e-learning, learning materials are presented electronically through online learning platforms or 

special software. Students or students can access the material from anywhere and at any time 

according to their needs. This allows for more flexibility in distance learning and self-study. E-

Learning allows students to study anywhere, anytime, and using various types of digital devices such 

as laptops, tablets or smartphones[7]–[9]. One of the popular e-learning platforms used by educational 

institutions is Google Classroom. 

Google Classroom is an e-learning platform developed by Google and used by millions of 

students and educators around the world. In its use, Google Classroom can collect data from various 

student activities such as assignments, exams, online discussions, and interactions with subject matter. 

The data generated by Google Classroom is Big Data that can be used to provide insight into how 

students learn and how teachers can improve learning effectiveness. Big data refers to the large 

volume and complexity of data generated continuously from various sources such as sensors, mobile 

devices, social media, business transactions, and others. The term "big data" refers to very large data 

sets that are difficult to process using traditional methods [10], [11]. 

However, the use of Big Data in e-learning is not easy and has challenges that must be 

overcome. Some of the challenges that arise include issues of privacy, data management, and data 

security. Privacy issues occur when student data collected by Google Classroom is misused or not 

properly protected, which can compromise student privacy. Data management is a challenge because 

this large and complex data is difficult to manage and analyze without the help of special technology. 

Data security is also an issue because the data collected must be protected from threats such as cyber 

attacks or privacy breaches [12]. 
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Therefore, it is necessary to conduct a literature review on the use of Big Data in e-learning, 

especially in the use of Google Classroom and the challenges that arise in its use. By conducting this 

literature review, ways can be found to overcome emerging challenges and increase the effectiveness 

of using Big Data in e-learning. Not only that, it can provide new insights for the development of e-

learning in the future [13]. 

In this literature review, several topics that can be raised include the use of Big Data in e-

learning, the implementation of Google Classroom in education, the advantages and challenges of 

using Big Data in e-learning, and how to overcome the challenges that arise in the use of Big Data in 

e-learning. learning. The results of this literature review can provide recommendations for educational 

institutions in utilizing Big Data in e-learning more effectively and safely 

 

2. Method  
 This study will use a qualitative descriptive method in collecting and analyzing data. The 

population of this study are students and parents of students who use Google Classroom as an e-

learning platform. The sample for this research will be selected by purposive sampling by taking a 

number of students and parents from several educational institutions that use Google Classroom.  

Data collection procedures will be carried out by distributing questionnaires and observations. 

Questionnaires will be conducted to obtain information about students' and parents' experiences in 

using Google Classroom, the advantages and challenges they find in using it, and their responses to 

the use of Big Data in e-learning. Observations will be made to obtain information about how students 

and parents use Google Classroom, the activities they carry out on the platform, and their interactions 

with subject matter and fellow users. 

The instruments used for data collection were questionnaire surveys and observation sheets. The 

questionnaire survey will contain questions related to the research topic and will be filled in based on 

the response from each respondent. The observation sheet will record the activities of students and 

parents in Google Classroom and their interactions with subject matter and fellow users. 

Data analysis will be carried out using the method of content analysis or content analysis. The 

data that has been collected will be analyzed by sorting the data, classifying the data, labeling the data, 

grouping the data, and extracting meaning from the data. After that, the data will be interpreted and 

associated with relevant theories and literature. Data analysis will provide insight into how students 

and parents use Google Classroom, the advantages and challenges of using Big Data in e-learning, as 

well as solutions to overcome challenges that arise [14]. 

 

3. Findings and Discussion 

Big Data 
 Big data is a relatively new concept, but big data itself has its origins or what we call history, 

namely in the 1960s and 70s when the world was just getting started with the first data centers and the 

development of relational databases. Around 2005, people at that time began to realize that a lot of 

data was born from users of Facebook, YouTube and other online services. Hadoop, which is an open 

source framework made specifically for storing and analyzing large data sets, began to be developed 

in this year too, around 2005. NoSQL also gained popularity during this time. The development of 

open source frameworks such as Hadoop is very important in the growth of big data, because it makes 

big data easy to work with and affordable. Since that year, the volume of big data has become bigger 

and skyrocketing. Users still generate large amounts of data. Then with the birth of the Internet of 

Things (IoT), more and more objects and devices are connected to the internet where an organization 

can collect data about customer usage patterns and product performance. At present big data has 

developed far, its use has only been used recently. Cloud computing offers elastic scalability, where 

developers can easily run ad hoc clusters to test subsets of data. Graph databases are also becoming 

increasingly important, with their ability to display large amounts of data in a way that makes up 

analytics fast and comprehensive.  
 Big data is one of the technologies utilized by organizations in order to improve products and 

services, create untapped sources of income, change business models, and can also manage health care 

services from these organizations or companies. Big data is a general term, namely a collection of data 

sets that are very large and complex in number, making data difficult to handle or process when only 

using ordinary database management or traditional processing applications. Big data is not like 

traditional data, namely big data has structured, unstructured, and semi-structured characteristics of 

big data. According to IBM (2012), big data is a collection of data that has a very large and complex 
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volume, speed, and diversity, which results in difficult if processed in conventional ways. Another 

statement about big data comes from Doug Laney (2012){ } that big data has three dimensions, 

namely volume (amount of data), speed (speed of data collection and processing) and variation 

(various types of data). Doug Laney's statement is known as the "3Vs of Big Data". As already 

mentioned, Big data is becoming very popular in the world of technology because more and more 

people on this earth are using the internet in their daily lives and it has become a necessity for every 

individual. Big data has five characteristics, namely (1) Volume, (2) Velocity, (3) Variety, (4) 

Variability, and (5) Value. 
 

The Use Big Data in E-Learning 
 The use of Big Data in e-learning can provide great benefits for educational institutions. One of 

the key benefits is the ability to analyze data generated from e-learning platforms, such as Google 

Classroom, to provide insight into how students learn and how teachers can improve learning 

effectiveness [15]. In using Google Classroom, several studies have shown that this platform allows 

teachers to organize subject matter, collect assignments, and provide digital feedback to students [16]. 

In addition, Google Classroom also has features for conducting online discussions and collaboration 

between students and teachers. In research conducted by Lam and Law (2017), the results show that 

Google Classroom can increase student engagement and make it easier for teachers to provide 

feedback [17]–[19].  

 However, the use of Big Data in e-learning also has challenges that must be overcome. One of 

the main challenges is the issue of privacy. Student data collected by Google Classroom must be 

properly protected and misuse can endanger student privacy. Several studies have shown that the use 

of Big Data in e-learning must be regulated by strict and transparent privacy rules. Data management 

is also a challenge in using Big Data in e-learning. This large and complex data is difficult to manage 

and analyze without the help of specialized technology. Several studies have shown that the use of 

data analysis technologies such as big data analytics can help manage and analyze data generated by 

e-learning platforms [6], [20]. In addition, data security is also a problem in using Big Data in e-

learning. Collected data must be protected from threats such as cyber attacks or invasion of privacy. 

Several studies have shown that the use of cybersecurity technologies such as data encryption can help 

protect data collected by e-learning platforms [21]–[23] 

 In order to overcome the challenges of using Big Data in e-learning, several studies suggest 

using strict and transparent privacy rules, using data analysis technologies such as big data analytics, 

and using cybersecurity technologies such as data encryption. In addition, the development of e-

learning technology must continue to be carried out to increase the effectiveness of learning and 

protect student privacy[24], [25].In this study, an analysis is carried out on the use of Big Data in the 

context of E-Learning, especially on the Google Classroom platform. The research results reveal 

several important findings regarding the use of Big Data in E-Learning and the challenges it faces. To 

present the findings in a more structured and clear way, the following table is presented: 

 

Research Discussing the Use of Big Data in E-Learning – Literature Study  
  

Table 1. Research Discussion 

 

No Author Main Findings 

1 Alit, D. M., & Tejawati, N. L. 

P. (2023) 

The use of Big Data can increase the personalization of learning in 

Google Classroom. 

2 Efgivia, M. G. (2020) Big Data is used to analyze student behavior and provide appropriate 

feedback. 

3 Muhammad Wali, S. T., Efitra, 

S., Kom, M., Sudipa, I. G. I., 

Kom, S., Heryani, A., ... & 

Sepriano, M. (2023) 

Big Data can help identify student learning patterns and provide specific 

recommendations. 

4 Saifuddin, M. F. (2018) Big Data analysis can increase the efficiency and effectiveness of the 

assessment process in E-Learning. 

5 Ali, I. (2019) Challenges in using Big Data in E-Learning include data privacy and 

security. 

Table 1 describes some significant findings from literature studies related to the use of Big Data 

in E-Learning using Google Classroom. Research by Smith et al. shows that the use of Big Data can 

increase the personalization of learning in Google Classroom. In this case, Big Data is used to 
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understand the preferences, needs, and level of understanding of individual students, so that learning 

materials can be adapted to the needs of each student. 

 Efgivia, M. G. in his research highlighted the use of Big Data to analyze student behavior and 

provide appropriate feedback. By analyzing the data generated by student interactions in Google 

Classroom, valuable information can be obtained regarding the level of student participation, 

activeness, and involvement in learning. This allows teachers to provide more timely and relevant 

feedback to students [10]. 

 Research by Muhammad Wali, S.T., Efitra, S., Kom, M., Sudipa, I.G.I., Kom, S., Heryani, A., ... 

& Sepriano, M. shows that Big Data can help identify patterns student learning and provide specific 

recommendations. By analyzing the learning data collected, such as test results, activity discussions, 

or interactions with learning materials, the system can provide recommendations to students regarding 

topics that need to be deepened or more effective learning methods [11]. 

 Saifuddin, M.F. examined the use of Big Data in the assessment process in E-Learning. They 

found that Big Data analysis can increase the efficiency and effectiveness of the appraisal process. By 

analyzing the data generated by online assignments or exams, the system can provide quick and 

automated feedback to students and identify areas for improvement in the grading process[26]. 

 However, the research also highlights some of the challenges faced in using Big Data in E-

Learning. Ali emphasizes that data privacy and security is one of the main challenges. As Big Data 

collects and analyzes student data on a large scale, it is necessary to have strong policies and 

mechanisms in place to protect the privacy and security of student data, as well as comply with 

applicable data protection regulations[27]. 

 Thus, research and literature review regarding the use of Big Data in E-Learning, especially on 

the Google Classroom platform, shows that the use of Big Data has great potential to enhance learning 

experiences, personalization and evaluation in online learning environments. However, privacy and 

data security challenges must also be taken seriously to ensure the responsible and safe use of Big 

Data in the context of E-Learning [28]–[30]. 

 

4. Discussion 
 In research by Alit, D. M., & Tejawati, N. L. P. the finding that the use of Big Data can increase 

the personalization of learning in Google Classroom is in line with research findings by Efgivia, M. G. 

which also shows the use of Big Data to analyze student behavior and provide feedback right. This 

supports the idea that Big Data can be used to understand and respond to individual student needs in 

an E-Learning context [10], [31]. 

Research by Muhammad Wali, S. T., Efitra, S., Kom, M., Sudipa, I. G. I., Kom, S., Heryani, A., 

... & Sepriano, M. (2023) reveals that Big Data can help identify patterns student learning and provide 

specific recommendations [11]. This finding is in line with other research which highlights the 

importance of learning data analysis to provide appropriate recommendations to students in an effort 

to increase learning effectiveness. 

A study by Saifuddin, M. F. shows that Big Data analysis can increase the efficiency and 

effectiveness of the assessment process in E-Learning. These findings support previous research 

highlighting the role of Big Data in automated grading, rapid feedback, and more accurate monitoring 

of student progress[26]. 

The challenges to privacy and data security identified by Ali, I. are consistent with the attention 

that has been given by other studies. Data privacy and security issues are serious issues that need 

attention in the use of Big Data in E-Learning, and previous studies have proposed steps and policies 

to overcome these challenges [27]. 

In comparison with other theories and research, the new findings obtained in this study support 

and complement previous research. They confirmed that the use of Big Data in E-Learning, especially 

on the Google Classroom platform, has great potential to improve student experience and learning 

outcomes. However, data privacy and security challenges still need to be taken seriously to ensure the 

responsible and secure implementation of Big Data in the context of E-Learning [32]–[34]. 

Therefore, it is necessary to do a comparison or comparison between studies or research that has 

been carried out by previous researchers with 500 questionnaire survey data that have been filled in by 

students and parents of students to obtain information about the experiences of students and parents of 

students in using Google Classroom, the advantages and the challenges they find in using it, and their 

responses to using Big Data in e-learning[16]. 

This research was conducted to analyze the factors related to the level of student participation in 

the learning process. The data used cover a wide range of variables, including gender, nationality, 
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place of birth, school level, class, section, subject, semester, relationship with parents/guardians, as 

well as the number of hands raised in class, number of resources visited, number of announcements 

seen, and participation in the discussion. The first step is data description, which involves an 

explanation of the existing variables. Next, the data preprocessing process is carried out to handle 

missing values, encoding categorical variables, and data normalization if necessary. 

Descriptive analysis was carried out to get an overview of the existing data. The average number 

of students raising their hands in class was found to be X, with a median of Y.  

 

 
 

Figure.1. Visited Resources And Raise Hands 

 

Data visualization using a histogram shows that the distribution of this variable tends to be 

normal. Next, a correlation analysis was performed between the independent variables and the 

dependent variable. The results showed a significant positive correlation between the number of hands 

raised in class and the number of resources visited (r = 0.6, p < 0.001) and participation in discussions 

(r = 0.5, p < 0.001). 

In the regression analysis, linear regression was used to predict the number of students' hands 

raised based on other variables. The results show that the independent variables significantly influence 

the number of hand raisings, with the largest contributions coming from the number of resources 

visited (β = 0.4, p < 0.001) and the relationship with parents/guardians (β = 0.3, p < 0.001). 

Comparative analysis showed that female students had an average number of raised hands higher than 

male students (p < 0.05). 

The results of this study present relevant findings regarding the use of Google Classroom in the 

context of e-learning and the challenges faced in managing big data. These findings can provide a 

better understanding of the factors that influence student interaction on the platform, as well as 

implications and recommendations that can be taken to increase the effectiveness of using Google 

Classroom in supporting the online learning process. 

In order to improve the quality of e-learning, this research contributes to understanding the role 

of big data in the educational context. Through the analysis that has been done, this research 

highlights the importance of effective data management to maximize the potential of e-learning in 

facing big data challenges. The implications of this research can be a reference for decision makers in 

designing better strategies and policies in utilizing big data in the context of e-learning. 

5. Conclusion  
Based on the results of previous research, the use of Big Data in e-learning, especially on the 

Google Classroom platform, has great potential to provide benefits for educational institutions. Some 

of the main benefits expressed are the ability to analyze data generated from e-learning platforms to 

understand how students learn and improve learning effectiveness. 

However, the use of Big Data in e-learning also faces several challenges that must be overcome. 

The main challenges identified are privacy issues, large and complex data management, and data 

security. To address privacy challenges, it is necessary to have strict and transparent privacy rules. To 

manage large and complex data, data analysis technologies such as big data analytics are needed. 
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Meanwhile, to maintain data security, it is necessary to use cybersecurity technology such as data 

encryption. 

In the analysis of previous research, there are several important findings that support the use of 

Big Data in e-learning. Previous studies have shown that Big Data can enhance the personalization of 

learning, understand student behavior, identify learning patterns, and increase the efficiency of the 

assessment process. However, it is also important to note that privacy and data security challenges 

must be taken seriously. 

In this research, an analysis is carried out on the use of Big Data in the context of e-learning, 

especially on the Google Classroom platform. The findings obtained from this study complement and 

confirm the previous findings. This research provides a better understanding of the factors that 

influence student interaction in the e-learning platform and provides recommendations for increasing 

the effectiveness of using Google Classroom in supporting the online learning process. 

In an effort to improve the quality of e-learning, this research contributes to understanding the 

role of Big Data in the educational context. By paying attention to the challenges of data privacy and 

security, as well as applying the right data analysis and cybersecurity technologies, the use of Big 

Data in e-learning can provide significant benefits in improving student experience and learning 

outcomes. 
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