
DOI: 10.4018/ijgcms.315634

International Journal of Gaming and Computer-Mediated Simulations
Volume 14 • Issue 2 

This article, originally published under IGI Global’s copyright on December 22, 2022 will proceed with publication as an Open Access 
article starting on February 20, 2024 in the gold Open Access journal, International Journal of Gaming and Computer-Mediated Simula-

tions (converted to gold Open Access January 1, 2023) and will be distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/ licenses/by/4.0/) which permits unrestricted use, distribution, and production in any medium, provided the 

author of the original work and original publication source are properly credited.

*Corresponding Author

69

Blockchain-Enabled Automatic 
Learning Method for Digital Gaming 
Systems Based on Big Data
Lianghuan Zhong, Guangzhou University of Chinese Medicine, China

Chao Qi, Chengde Medical University, China*

Yuhao Gao, Guangzhou University of Chinese Medicine, China

ABSTRACT

Big data technology helps with any real-world problem involving a large amount of data. The cost 
of dealing with huge amounts of data is reduced by deploying big data technologies on cloud-based 
infrastructure. New technologies like artificial intelligence (AI) and virtual reality (VR) rapidly 
transform the gaming industry. It is possible that blockchain technology could transform gaming from 
a pastime into a potential source of income. A standard learning system cannot meet students’ unique 
learning requirements; therefore, an intelligent system must be developed. This article explores the 
development of an intelligent higher education system based on big data (IHES-BD). Using big data, 
teachers assess and predict the learning behavior of their students. The effect of their lessons can be 
relayed back to them to help students develop knowledge; it connects knowledge points related to the 
issues. According to the study’s findings, the average time spent weekly playing video games is 12 
hours. The gaming industry could reap huge rewards if video game participation continues to rise.
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oVERVIEw oF RESoURCE AUToMATIC LEARNING METHoD

In today’s world, big data is being utilized in many industries. E-commerce has advanced and made 
people’s lives easier. Right words like personalization are getting a lot of attention nowadays. As a 
result, the education community has paid close attention (Baskar et al., 2020). Researchers in education 
are looking into how big data can be used in the field. The education technology researchers have a 
problem to solve: using big data to achieve personalized learning. Measures of blockchain-enabled 
performance are used to evaluate a company’s ability to translate operating results into financial 
goals. This type of indicator includes comparable measures. Finally, making sound decisions about 
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the process necessitates a thorough knowledge of both types of measurements and what they indicate 
for digital gaming. When it comes to comparing consumer and operational needs, metrics are essential 
(Amudha et al., 2018).

This generation of students has shifted from being information consumers to becoming content 
creators, and as technology has advanced and educational concepts have changed, so has the learning 
environment (Gheisari et al., 2021). Students monitor, record, and master the characteristics of various 
learners in an all-around manner using big data-driven online learning. They can construct learning 
models based on the characteristics of Students and generate personalities for different kinds of 
learners (Nguyen et al., 2020). As a result of personalized learning methods and technologies, the 
learning material of each student is no more the same. It is dynamically provided according to the 
learner’s learning trajectory, providing a tailored environment for learning for the student (Saravanan 
et al., 2020).

Big data has made waves in the technological world for some time now and is being implemented 
at different levels in different organizations to reveal the potential of data piles that they own internally 
and the data available to them from external sources. With big data analytics with cloud-based big 
data analytics, organizations and companies can make informed decisions using big data practically 
and cost-effectively (Manogaran et al., 2020). Institutions collect basic information, including 
demographics, socioeconomic position, educational credentials, and student performance during the 
period they have been a member of the institute regarding exams, scores, attendance, and placement 
status from both students and employees. Students’ performance can be improved, blockchain-
enabled AI can tailor their learning experience, and a positive learning environment can be created 
using cloud-based big data analytics for digital gaming in Indian schools (Zhang et al., 2021). The 
evaluation of the performance of human resources is the most important aspect of any practical 
company. Companies have the option of rewarding or punishing workers based on their performance 
evaluations. Because of the increased complexity of work and increased competition for jobs due to 
society’s improvements and improvement, it is increasingly difficult to solve difficulties completely 
using the inherent employees’ knowledge (Liu et al., 2020). As a result, assessing workers ongoing 
development has never been a part of the conventional performance evaluation system. There are many 
similarities between big data in companies and the educational system. Models and frameworks for 
business intelligence have long been developed and modified to fit into the educational framework 
(Revathi et al., 2015). In fact, for this reason, the name academia Intelligence is most appropriate for 
describing the methods utilized to acquire insights into the educational system as a whole, including 
reporting and analytic tools (Zheng et al., 2021). Academia Intelligence can use existing big data 
analytics concepts like recommender systems and social network analysis and Skill Assessment 
tools to develop a comprehensive system that uses available data to improve organizational decision-
making and individual team productivity on an individual team basis (Ali et al., 2018). Using big 
data analysis, professors can identify areas where students are struggling or succeeding, understand 
the unique needs of students, and develop personalized learning strategies for blockchain-enabled 
AI. In addition, it gives students more freedom to determine the direction in which they want to take 
their education for digital gaming.

Institutions collect essential information from students and employees alike, such as demographics, 
socioeconomic position, educational credentials, and student performance throughout their stay at 
the school, as measured by exams, grades, attendance, and placement (Kumar et al., 2019). With 
cloud-based big data analytics, one approach to enhance student performance, customize the learning 
experience for each student, and foster a positive learning environment in India’s education system is 
to utilize big data. Big data in education has been well-established since the early 1960s; big data has 
been utilized in American education at all levels, from higher education (Gao et al., 2020). When the 
Education Department’s Learning to promote Teaching and Knowledge through Educational Big Data” 
research was published in 2012, it laid the conceptual underpinning for cloud computing’s potential 
application in education. This document includes an analysis and assessment of the problem and 
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discusses the solutions found. An analytical tool for Khan Academy’s student learning pathways was 
launched in September 2013 using enormous data (Amudha et al., 2021). The scientific community 
has recently considered the application of big data analytics in education and learning, leading to the 
development of new disciplines like “learning analytics” and “big academic data analytics.” Most 
current learning analytics software uses student interaction data to analyze social network analysis 
methods in the software itself (Shakeel et al., 2021). This leads people to question how these systems 
differ from other web-based analytics systems. Teachers can use Big Data to monitor the progress of 
their students. Individual and group performance can be better understood by analyzing blockchain-
enabled AI. Teachers can learn more about students’ interests by analyzing their grades statistically 
for digital gaming.

Because of the fast growth of the knowledge economy, individuals now have many options for 
obtaining data. As an economy, culture, and society continue to expand fast, so does the scope of 
distance instruction (Gaona-Garcia et al., 2017). Since cloud platforms, mobile learning, and other 
teaching techniques are progressively altering the conventional teaching model, distant education 
has taken on features such as interdisciplinary, cross-platform, and of high dimension and value. 
Cloud platforms and big data are being used in distance education in certain cases, although most 
of these solutions are still in the experimental stage (Garg et al., 2019). Smart learning is the key 
to future distant education from big data. With the increasing popularity of innovations such as 
permanent storage, cloud computing, and the Internet-of-things, university information architecture 
has advanced to a new stage: smarter education. One of the most important uses of big data in a smart 
education system can be in assessment (Xiao-wei et al., 2020). The application of big data links the 
physical platform for storing and computing data, the enabling platform for collecting and sorting 
information, and the identity management for knowledge analysis and interpretation. Researchers see 
new possibilities as the entertainment industry shifts from offline marketing to the billion-dollar online 
gaming industry. Virtual currencies have been integrated into a wide range of trading and settlement 
methods in online gaming, as well as the overall growth of digital payments in that industry as well. 
Intelligent educational systems are connected thanks to data (Foresti et al., 2020). To show growth 
patterns and put them into intelligent systems, big data analysis can be used to collect and display 
the enormous quantity of information collected on the condition and functions of each component. 
An informatization project combining management, mechanism, and technology is being undertaken 
to build a smart education system on campus (Ray et al., 2018).

Information standard is indeed the source of direction, while management is indeed the source 
of control. The organization is the supplier of operation, data the source of the base, and data the 
source of information. It is critical to establish information standards for campus development of 
information development to accomplish application services, data sharing, and knowledge transfer. It 
has become commonplace to refer to huge quantities of data as big data, that does not mean it refers 
to a type of technology (Iqbal et al., 2020). It is seen as a massive collection of informational assets 
from many sources or as a collection of data that is difficult for general-purpose software to gather, 
store, manage, and analyze. When large data is integrated and processed in a new way, it reveals 
useful information, aid in decision-making, and provides new value—advancing the enhancement of 
educational outcomes and advancing the enhancement of educational outcomes (Dessì et al., 2019). As 
a result of these technological advancements, both designers and game players face new challenges, 
such as enabling cyberthreats and lowering the trust of online gamers. The uses of big data analysis 
technologies provide student affairs managers access to powerful data analyses. The main goal of using 
big data in an intelligent education system is to present the data to see the outcomes of data analysis 
up-close and personal. The second goal is to offer pattern recognition, which gives a forward-looking 
assessment based on visually represented data (Chen et al.,, 2021). Big data technology makes it 
possible to mine the data and insights buried in enormous amounts of data and provide a foundation 
for human social and economic activity. When used to enhance university teaching quality, big data 
analysis processing technology examines user activity in the campus network and world perception 
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to effectively promote the deep application of information and communication technology and 
education (Provost et al., 2013).

The paper’s essential contribution is the intelligent higher education system based on big data 
(HES-BD) covers various topics. Nonetheless, the expertise of the authors is divided into four 
categories:

It proposes a model that supports the integration of big data-assisted teachers in assessing 
and forecasting their students’ learning behavior for digital gaming enabled by AI with blockchain 
technology. It resourcefully brings forth the optimal solution model scheme by the dynamic data 
operation of the system. The design, objectives, and point of creating a powerful big data learning 
system have been outlined by blockchain. Predict student performance using a simulation of the 
suggested model to evaluate and assess different teaching approaches.

An upcoming section is organized: The second discusses similar work and its corresponding 
discussion. Section 3 discusses the intelligent higher education system based on big data (IHES-BD) 
for digital gaming enabled by AI with blockchain technology. Section 4 results and forum have been 
compared with an existing method. Section 5 concludes the study by discussing the following research 
scope based on the preceding analysis.

RELATED woRK

As many as 100 datasets were gathered between 2014 and 2020 for this research. Students could 
keep 92% of their current students and lose 8% of those expected to drop out after the first year. This 
new method of teaching has yet to be studied blockchain-enabled AI. To evaluate the effectiveness 
of MOOCs as a teaching tool, researchers conducted an extensive analysis of the data. Thus, the 
author devised a method for assessing the quality of educational content based on gaming by digital.

Intelligent big data-based higher education system (HES-BD) Teachers can evaluate and forecast 
their pupils’ learning habits using big data. Learning, which requires continuous computer and 
internet connection, was less helpful and more inconvenient in this regard. This section discusses 
supporting them in finding relevant concepts, methodologies, and future studies. This section contains 
an evaluation of scholarly articles on a particular topic

(Mkrttchian et al., 2021) explored the in-depth analysis of online education quality conducted 
before network teaching quality using big data technologies (NTQ-BDT). With the rapid growth of 
Internet technology, online teaching has emerged as the new development trend in teaching at higher 
vocational schools, enabling students to benefit from modern learning methods while offering teachers 
new teaching models. A method for assessing the quality of higher vocational network teaching using 
big data analysis was developed and looked at in great detail.

(Li et al., 2021) discussed that big data and the internet of things (IoT- BD) are two contemporary 
information technologies and can be examined for their use in higher education in this essay. The article 
discussed how big data analytics help enhance educational processes and discusses difficulties with 
big data mining, storage, and security. The writers’ practical experience informed their comments, 
and the article emphasized the program’s design and methodological solution. The new approach 
to combining big data and internet of things technologies in educational resources was presented.

(Palacios et al., 2021) proposed constructing models based on machine learning algorithms (CM-
MLA) to extract useful information forecasting student engagement at different levels. After that, they 
could put this data to good use by searching for new knowledge. Higher education institutions across 
the globe with circumstances comparable to Chile’s, where dropout rates impact the effectiveness of 
such institutions, use the evaluation of dropout at different levels shown here. These schools could 
prevent dropouts using data on the students to anticipate when they would leave. Algorithms perform 
better when majority and minority interests are balanced.

(Manzoor et al., 2020) discussed a wide range of industries, including electricity, public transit, 
and universal health care, are already using distributed ledger technology (DLT). In contrast, recent 
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advances and the growing popularity of Internet of Things (IoT) technologies too are allowing mobile 
device users to experience new and inventive ways of interfacing and sensing. Researchers ran some 
tests to determine the end-to-end time, IoT beacon response time, and fabric network throughput and 
calculated the highest number of concurrent players the game can support based on the performance 
results. Finally, at the economic possibilities and constraints of the suggested proof of concept.

(Luan et al., 2021) proposed machine learning-based precision education (ML-PE), examining 
them methodically. For college students majoring in data science or STEM, the bulk of research 
focused on the forecast of academic achievement or dropouts. It was conducted in online or hybrid 
learning settings, while the data sources varied. The most powerful machine learning algorithms, 
assessment techniques, and validation strategies are discussed. Discussions focus on current problems 
and potential solutions

(Parvathy et al., 2021) deliberated the Vision-based gesture recognition (VGR) utilizing machine 
learning (VGR -ML). Segmentation, feature extraction, and classification comprise the three phases 
of this system’s suggested process. Sebastian Marcel’s online gesture posture database can train and 
evaluate the newly created system. After that, the Bag of Word method was utilized to create the 
support vector machine’s fixed dimension input vector. This method was used in a real-time gesture 
picture recognition system because it was quickly recognized. While addressing the difficult backdrop 
issue, our VGR system significantly enhances the reliability of hand gesture detection.

(Supangat et al., 2021) proposed the Fuzzy C-Means approach (FC-MA) as an analytical tool. 
Students who are presently enrolled in higher education at a university or campus can be tracked to 
see how long they have been there when they paid enrolment, when the previous payment cycle ended 
and how much they paid in total. From 2014 through 2020, researchers gathered data from as many 
as 100 different datasets for this study. Students acquired 92% of loyal students and 8% of students 
projected to churn from the 100 Informatics Engineering Datasets.

(Shahbazi et al., 2021) discussed the blockchain machine learning-based traceability system 
(BML-TS) to integrate the new blockchain extension, Machine Learning technologies (ML), and fuzzy 
inference system traceability system based on the shelf-life management platform for manipulating 
perishable food. The suggested solution used blockchain technology to solve weight, evaporation, 
warehousing transactions, and delivery time. To demonstrate how machine learning had been extended 
to food traceability, the network data flow was created in this manner: When it comes to shelf life, 
reliable and accurate statistics are key.

(Wang et al., 2019) proposed massive open online courses (MO-IOC) beyond standard classroom 
instruction and space to share educational resources. The impact of this new teaching approach has 
yet to be evaluated. This report presents the results of an intensive data analysis to assess the quality 
of teaching MOOCs. As a result, the author developed a system for evaluating instruction quality. In 
addition, using the Bayesian Network model, the costs of learning were computed, and the assessment 
findings were thoroughly examined. The research findings provide a realistic new perspective on 
evaluating the quality of MO-IOCs.

As mentioned above, the rise of automated learning methods has led to developing a new strategy 
for effectively improving the learning approach in an intelligent higher education system based on 
big data (IHES-BD)for digital gaming enabled by AI with blockchain technology.The study explored 
new techniques to develop training models to help with the challenges mentioned above.

METHoDoLoGy

This section describes a big data-driven intelligent higher education system (HES-BD). One by one, 
the research topics of the chosen articles were scrutinized, and reviewers aggregated and summarised 
similar concerns instead of writing them all individually. The structure and organization of the 
technique structure below provide an overview of their general characteristics.AI includesApp stores, 
multi-player games, and destination gaming were all made possible thanks to the endless opportunities 
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in the smartphone such as touch interface, detectors, accurate position system, augmented display, 
and ubiquitous connectedness to the blockchain network.

An Intelligent Higher Education System Based on Big Data (IHES-BD)
The intelligent higher education system needs the continuous reception of data generated by teachers, 
teacher preparation, and students throughout the operation process. If the follow-up data cannot be 
used and prepared suitably, the effect of follow-up instructions can be hampered. Hence, the study 
should fully utilize these regularly updated and preserve the system’s orderly working. The article 
utilized multiple programming criteria for each digital training facility at the given scheduling interval 
to improve system performance and utilizes the information retrieval iterative algorithm to stabilize 
the system. Higher education institutions are working in a more difficult and competitive climate 
than ever before. More and more pressure is being placed on higher education institutions due to the 
rising need to address global and domestic economic, political and legal change, such as raising the 
percentage of students in particular fields while integrating transferable job graduate skills.

While learning from a distance, there is a wide range of students’ perceptions and expectations 
of the course for digital gaming. Spelling checks, word segmentation, and data stemming are used 
in this article to create useful data sets for educational distance learning blockchain-enabled AI. As 
the amount and complexity of data processing grow, it is imperative to investigate pre-treatment 
computer technologies that allow for simultaneous and dispersed pre-treatment. Figure 1 depicts the 
automatic learning method process on which the big data modelling is built. Evaluate the learner’s 
ownership, usage, and view of the intelligent gadgets, and examine the model of a system with 

Figure 1. Learning method process based on a big data model
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efficient learning capability. Even though most students have smartphones, e-mail is increasingly 
popular, and a few people use social media, a small percentage of students utilize English smart 
learning. The learners eventually understand the significance of having smart learning abilities. The 
teaching process is improved, structured, controlled, and assessed following the distance teaching 
training mode, description standard, and fundamental in- and out-of-class teaching principles. During 
the implementation phase of teaching, it is necessary to identify the primary teaching objective and 
provide a particular implementation scheme for evaluating methods, evaluating the content, and 
providing feedback on the assessment.

Figure 2 depicts the smart learning plan method’s optimization plan. Teachers, teacher preparation, 
and students all produce data during the actual operation of distant intelligent learning. If the follow-up 
data can not be utilized and planned reasonably, the impact of follow-up instruction can be hindered. 
As a result, this research should maximize the progressive data and ensure that the system remains 
ordered. Blockchain-enabled interactive learning region, this article employs an optimization technique 
based on learning how to make a system more stable throughout the specified scheduling interval. The 
five major components of the intelligence teaching method are examined in detail by AI for digital 
gaming: adjustment, English teaching materials, associated technology implantation, self-directed 
ability, and incentive measures. The five segments that make up this section are all independent yet 
linked observations. On the other hand, the internal value channel must be utilized with the appropriate 
components. The model of reciprocal adaptation integrates internal and external components as an 
organic whole AI for digital gaming significantly improve the intelligent learning model’s capacity 
to push information to learners blockchain-enabled.

As a result of cognitive technologies, colleges and universities are better equipped to evaluate 
their present position and make well-informed decisions about possible future paths. When looking for 
innovative methods to accomplish desired results while balancing limitations, it uses analytical results 

Figure 2. Smart learning plan method’s optimization
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from analysis and modelling models. Showed decision-makers to see the future of expedition operations 
using prescriptive analytics and identify possibilities and methodologies for quickly exploiting that 
foresight. As a result of the use of Big Data Analytics, educational establishments better use and gather 
missing data to assist them in making better choices (Figure 3).Implementing Big Data analytic methods 
in education can provide several new difficulties. Some of them include issues with persuading people 
to embrace Big Data as a vehicle for implementing new procedures and managing change. Data mining 
is time-consuming and expensive because of the time and resources required to gather it, store it, create 
algorithms, and use it. In addition, since most institutional network infrastructures are not compatible, 
combining administrative, classroom, and internet data offer additional difficulties.
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blockchain technology bt are examined and tested for their technical suitability 𝑡𝑠 and achievement
for mobile gaming 𝑔𝑚 using equations (1) and (2).

The capability shown in Figure 5 encompasses teaching and learning technological and economic 
ability. These abilities help instructors use digital tools to enhance their effectiveness since they relate to 
methods that can be applied, including instructional tactics and procedures. As a result of such methods, 
big data processes offer the platform for instructors to create web materials that students can use to 
assist their learning. Its incorporation with critical components, typically through the methodology, 
which includes skills, awareness, and critical reasoning, can achieve students’ depth of knowledge 
and their learning admonition within the simplified curricula to produce the appropriate basis for a 
technology-enhanced school setting. External constraints must be considered when teachers include 
big data in their classrooms. In this way, they have the best chance of practicing teaching techniques 
tailored to instructors’ needs. This step is necessary to meet the expectations of their students by 
blockchain-enabled AI. When students know where to look for information, they can bring new types 
of activity into the classroom and help further the learning objective for digital gaming.

To improve knowledge acquisition, students should look for material that is both useful to them 
and helpful to their teachers while looking for resources to assist their education. Moreover, securing 
resources via the use of big data approaches to augment the information required efficiently in a simple 

Figure 5. Capability of teaching and learning technological

Table 1. Briefing on Education and Big Data Analytics

Big data descriptions Level of Usability Beneficiary
Analytics Data evaluate the reliability that allows instructors, 

programs, sections, and institutions to assess, 
improve, predict, and evaluate the learner’s results.

It is used at all levels of the 
organization to make better 
decisions based on the facts 
available.

The person who is 
learning; the teacher; 
the department; and 
the institution

Academic 
area

the use of information technology to help make 
decisions mainly about the management and 
finances of the institution (academic challenges)

The descriptions of students, 
professors, alumni, and 
researchers at the institution.

Student, Teacher, 
Academic, Executive, 
and Stockholder

Learning Understanding system assets on learners 
evaluate academic achievement, forecast future 
achievement, and enhance the dynamic framework.

The attraction of learners, 
administration of courses, 
output, and engagement

A student; a teacher; 
and a division
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manner should be coupled with the technical expertise of the instructor. Consequently, innovative 
education based on big data has fundamental skills that underpin the process as a whole (Table 1).

Some parameters are often employed for evaluating the prediction results of the two learning 
algorithms in learning. False-positive results (FalsePos ), true positive (TruePos ), false negative 
(FalseNeg ), and true negative (TruePos ) are all correct. Falsely positive instances are those that 
are expected to be positive are negative; true positive instances are those that are positive are falsely 
projected to be positive. Positive classes are instances themselves, and they are expected to be positive. 
Decision-making processes based on blockchain-enabled AI for the use of information technology 
in the management and financial aspects of the institution; in terms of understanding the dynamic 
framework, it is important to know how system assets affect students’ academic performance for 
digital gaming by the factors analytics, learning, academic area. False-positive classes are instances 
of them, and they are predicted to be negative. Reference assessment can thus be performed in various 
contexts and using a variety of distinct metrics. In the research results report, they can pay close 
attention to relevant data to reflect the quality of the findings:

Precision=
TruePos

TruePos+FalsePos( )
 (3)

Showing the percentage of big positive data as among true positive assessed by classifiers;

Accuracyrate=
TruePos+FalsePos

True +False

=
TruePos+False

( )
( )

PPos

TruePos+FalsePos+TrueNeg+FalseNeg

( )
( )











 (4)

The result shows the classifier’s ability to evaluate the whole sample and positively and negatively 
outcomes equally.

Recall=
TruePos

TruePos+FalseNeg

=
1-FalseNeg

Total

( )










 (5)

This displays the percentage of properly identified positive instances to the total number of 
positive cases.

The negative rate is another name for the false-positive rate.
The formula is,

specifity=
TruePos

TruePos+FalseNeg

=
1-FalsePos

Total

( )










 (6)
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These metrics are used to evaluate a classifier’s ability to categorize samples used in different 
scenarios. Because of this, it is not appropriate to judge a model’s success solely based on its precision; 
if blockchain-enabled AI precision is taken into account, no training is required from equations (3, 4, 
5 and 6). Every one of the examined samples is a member of the big number club for digital gaming. 
This does not represent the model’s capabilities because of the high level of reliability.

Figure 6 shows that instructors should utilize educational academic knowledge to engage in 
the instructors’ leadership and competencies procedure for adaptive teaching abilities. As a result, 
responsive teaching skills become the design’s dimensions concepts, which enable teachers to become 
competent in certain areas of knowledge. In turn, teachers are primarily concerned with assisting 
their students in achieving better classroom grades with blockchain-enabled AI. With the help of big 
data methodologies and an emphasis on critical thinking and self-regulation, teachers are given a 
new perspective on how they can better manage their teaching methods for digital gaming. Strategic 
teaching is helped by big data analytic processes that communicate intellectually with educational 
conversations and manage resources based on documented data pattern patterns. Massive amounts 
of data are generated using digital devices such as phone learning, web-based learning, social media 
platforms like Facebook and Twitter for learning, and other digital online learning applications.

Finally, the precision ratio, accuracy ratio, recall, Flexibility Learning analysis ratio, students’ 
efficiency ratio, error rate, learning rate, and interactive ratio were all considered for digital gaming 
enabled by AI with blockchain technology. According to this study, an intelligent higher education 
system based on big data (IHES-BD) compares survey findings with other studies.

RESULT AND DISCUSSIoNS

In this research, the educational system of students can be assessed using big data analytic methods. 
As a result, different machine learning techniques for big data analysis are required for research. There 
are many different machine learning algorithms, and each one has its own set of capabilities. The 

Figure 6. The process of managing and developing adaptable teaching abilities
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appropriate algorithm should be selected based on the study’s objectives as a tool for achieving those 
objectives. Studying students’ past performance by blockchain-enabled AI on tests can help researchers 
determine whether they can finish the course effectively based on their present learning environment for 
digital gaming. They chose intelligent higher education systems based on big data based on this study’s 
real scenario via the algorithm’s assessment (HES-BD). Teaching instructional and creating the grade 
of educational skills suitable for a big data analytics method need innovative teaching knowledge and 
experience, which become critical to improving progressive understanding. An efficient and appropriate 
big data-based education system allows instructors to enhance their skills further. Both instructors and 
students need to master basic skills in the big data method, such as creating and introducing online 
learning arrangements and managing them. Laptops employed in the education process at multiple 
places and academic assistance for the learning process would benefit teachers and students, as the 
accompanying effort could be established. It’s important to encourage kids both in class and outside 
to participate in the educational process to develop their social and cognitive abilities, which can help 
them feel more confident from experience. Because of this, instructors’ pedagogical abilities need to be 
improved for them to use big data effectively while guiding their pupils for enabled AI with blockchain 
technology. Controlling how students use online learning plays an important role in preventing problems 
like misuse, abuse, and bullying and allowing them access to learning by improving their ability and 
learning preferences in digital gaming. Students’ motivation and concentration improved by providing 
more current, high-quality information of many kinds: engagement, interaction, and learning rate. 
Precision, interactive, accuracy, recall, flexibility, learning analysis ratio, and student efficiency ratio are 
a few important aspects where researchers have focused their efforts. To put it another way, this essay 
analyses the present level of development in developing an intelligent higher education system based 
on big data (HES-BD). According to this study, instructors’ data collection and students’ information 
capabilities were used to predict students’ learning patterns.

Table 2 shows the comparisons of performance metrics. It should take from all data that measures 
essential data within a range, allowing a foundation to support the concern’s overall aims. Metrics 
are needed to determine how employees perform and whether or not goals are accomplished. Metrics 
inform us if a procedure is adequate to satisfy the user’s needs or if it needs to be improved. As a 
result, metrics are critical for converting customer requirements and operational success into data 
compared. Financial measurements assess a company’s ability to translate operating outcomes into 
financial targets, and comparable measures in blockchain technology are included in this indicator. 
Finally, understanding both types of measurements and what they suggest is necessary for making 
informed judgments regarding the process. As a result, metrics are critical since they convert consumer 
and operational needs into data compared to gaming by a digital method.

Precision Ratio (%) And Recall(%)

Table 2. Comparisons of Performance metrics

Parameters BML-TS FC-MA NTQ-BDT CM-MLA IHES-BD

Precision ratio (%) 45.7 55.67 65.6 47.7 92.1

Students’ efficiency ratio (%) 55.6 50.5 65.4 67.8 89.9

Recall (%) 62.3 52.3 42.3 64.3 95.2

Error rate (%) 23.5 43.5 53.5 25.5 43.8

Accuracy ratio (%) 58.2 68.2 38.2 59.2 93.3

Interactive ratio (%) 58.5 38.5 68.5 57.5 92.5

Flexibility Learning analysis ratio (%) 58.5 38.5 68.5 57.5 94.86

Learning rate (%) 54.3 23.4 45.7 55.9 90.4
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Figures 7 and 8 show the results of the Precision ratio and recall rate of the school’s student data 
experiment. Creating a big data-driven intelligent education system is now at this stage (HES-BD). 
Students’ information capabilities and instructors’ data gathering were used in this research to predict 
students’ learning habits. The algorithm’s accuracy degrades with a smaller sample, and the FP rate 
climbs. There is little doubt that utilizing the balance data set research substantially increases the 
recall rate of all different classifiers, almost reaching 80%. This is much greater than the ratio of the 
initial data sets before the experiment; it increases the FP rate. There was an increase in all findings, 
and they are pretty high now that the data set trial is over. The blockchain-enabled AI results show 
that resampling increases the number of incorrect predictions for students in danger while helping 
the classifier identify at-risk students. During the entire process, some of the risk-averse students 
make mistakes. Many things could go wrong; however, the experiment’s goal is to determine how 
well children learn when accessing the information on the internet for digital gaming. Learners who 
really can learn via the course must be closely monitored to determine their current risk status and be 
assessed and create a forecast about whether or not they can learn during the course. Make appropriate 
assessments of the learning process and timely interventions for pupils to learn more efficiently. 

Figure 7. Precision ratio (%)

Figure 8. Recall (%)
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Because of this, the model’s impact is significantly diminished if it cannot accurately predict at-risk 
students. To get the accompanying graphs, each model’s accuracy and recall rate are totalled up. 
The precision and recall rate was significantly improved by comparing the actual machine learning 
results with the balanced sample’s machine learning results. As shown, the sampled balanced data 
is compared to the unbalanced original model trained on the data, which has a greater accuracy and 
better effect. As a result, balancing training data assist classification algorithms in better identifying 
good learning students who are in danger.

Accuracy Ratio (%)
As demonstrated in Figure 9, the accuracy performance is highly steady, whereas the performance 
is very unstable.’ One of the reasons is that the intelligent higher education system is based on big 
data. It depicts the difference between what was anticipated and what happened. If the variance is 
high, the data is farther from being representative. A context-aware blockchain-enabled prototype 
based on IoT transmitters and an ecosphere supported in AI is presented in this paper. To find the next 
IoT-based digital gaming, the player must use received clues to decipher riddles. A variable’s range 
of variation, or degree of dispersion, indicates how much the anticipated value varies from the actual 
value. The more variation there is, the more dispersed the data is. The bias and volatility of the model 
cannot be both because of the small sample used to estimate the infinite actual data. The rationale is 
that the model’s deviation can be minimized if the correctness of the models on the training data is 
guaranteed to the greatest extent feasible. However, this method severely limits the model’s ability 
to adapt, which leads to overfitting, reduced model performance on actual data, and increased model 
uncertainty. Indeed, adding additional constraints to the model while it is being learned can make its 
predictive ability less affected by fluctuations, which can help decrease the variance. This makes the 
model more flexible and more suited to the training it receives. As new data comes in, the model’s 
ability to forecast it gets less accurate because its variance increases.

Students’ Efficiency Ratio (%) And Error Rate (%)
Figure 10 show the students’ efficiency ratio. Blockchain-enabled AI is increasingly being integrated 
into the business world when it comes to education. For researchers and educators, the age of big data 
presents a unique opportunity to improve education by making the most of big data. Big data-driven 
artificial intelligence allows students to work independently in a self-paced learning environment. 
In today’s data-driven educational environment, students can study whenever they want for digital 
gaming. Digital learning, on the other hand, cannot improve instructors’ understanding of their 
students. Teachers cannot be educated the same way they were in the past because of the changes in 

Figure 9. Accuracy ratio (%)
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the profession. Teachers want to know their students’ specific learning needs to provide individualized 
advice to help them become more efficient learners. As a result, large data analysis techniques in 
online learning are required to address this issue. The learning condition of pupils was examined 
and evaluated via the collection of learning data from students. Teachers better understand their 
student’s learning needs by evaluating their progress and providing individualized feedback to help 
identify instructional issues before they become serious difficulties. This theory holds that when the 
organization is properly suspended, authority is suspended.

On the other hand, students’ mistakes include anything from potential losses to new dangers. 
Term restrictions are hampering the success of English learning. In this section, they will talk about 
the new problems they have run across and their effects. The results of the intelligent higher education 
system based on bigdata can be very different, according to learning predictions. However, because of 
the organization’s limited gaining design, the slain representative returns to the student level despite 
the huge loss of resources, incentivizing the student to take any action. The error rates are shown 
in Figure 11. Before and after the test, researchers interviewed students to gauge how effectively 
they could identify various pieces of information. Comparatively speaking, it was discovered while 
teaching ideological and political courses. Utilize a variety of intelligence sources to determine the 
significance and usefulness of the role

Figure 11. Error rate (%)

Figure 10. Students’ efficiency ratio (%)
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Learning Rate (%)
Students spend less time on difficult learning tasks because of an intelligent higher education system 
built on big data (HES-BD). Due to recent research, students are becoming more interested in learning 
rates (see Figure 12). After a semester, students are requested to complete their current learning 
status questionnaires. They developed, disseminated, and collected data for 61 different surveys. 
Whenever a player visits a Point of Interest, the similarity position of the player is provided by these 
transmitters (POI). The player must answer a question at each correct blockchain-enabled AI to 
progress to the next level based on their physical surroundings. The player receives the next correct 
location’s riddle if they correctly answer the question. The survey findings can guide future studies 
in this area. According to the data, here are some numbers to round things out: Students’ cunningness 
to speak out increased by 66% after utilizing mobile teaching technologies for a semester. As a result, 
most students do not raise their hands until the teacher poses a question. The percentage of students 
afraid to speak English in front of their peers is as low as 21%. 26 percent of the respondents had 
pronunciation issues, and a word count was limited to 19%. This means that students who do well 
in public speaking can communicate well in their communities. New methods are needed to fulfill 
the educational needs of today’s younger digital pupils and get the best pedagogical outcomes. For 
example, a study found that instructors who utilize technology to help their pupils learn had lower 
levels of well-being and greater levels of instructional responsibility and cognitive flexibility. As a 
result, schools should provide online learning teachers with long-term technical support.

Interactive Ratio (%)
Figure 13 shows the student classroom interactive ratio. This research looked at the pedagogical 
issues that arise while online teaching as a second language. This study’s conclusions can be used 
to address the following three major topics: technological disagreements, digital era education, 
and an examination of student classroom interactive ratio. A mobile learning model with various 
delivery methods is developed, and the mobile platform is fully used. Students’ learning outcomes 
are not outstanding when they are taught learning according to the present system. As a result of 
the restrictions on teaching place and time, pupils’ learning initiative is stifled. Suppose a school’s 
academic affairs department wants to enhance the quality of classroom instruction. In that case, it 
should use a varied learning model that makes full use of various learning components and makes 
appropriate use of smartphone advantages. In-game cryptocurrencies and item rewards are deposited 
on AIT for players who complete a hunt’s various objectives. Blockchain components will be used 
in the gaming pilot to provide new features and enhance the player experience.

The study’s working groups are primarily drawn from higher education institutions using 
blockchain technology from Figure 14. Many projects are being done at the elementary and high school 

Figure 12. Learning rate (%)



International Journal of Gaming and Computer-Mediated Simulations
Volume 14 • Issue 2

85

levels. Meanwhile, digital gaming has a limited range of options for academic pursuits. Additionally, 
this could confuse players, as they would receive location-based tasks while in the wrong room. 
Similar outcomes have been obtained in the past. All relevant topics not be covered by the keywords 
chosen in the study. Beacon detection time and this server delay are the real delays the user feels in 
the game. A phone’s model could affect the detection time. Teachers and researchers benefit from 
the systematic review’s findings by getting a picture of current research trends in developing the 
intelligent higher education system based on big data (IHES-BD).

Table 3 shows the results of the research on learning flexibility. In formal settings, learning is 
governed by a teacher-centered approach. As a result, traditional criteria for acquiring skills from 
school are in effect. However, for acquiring abilities to process information independently in informal 
settings, a higher level of thinking is needed. Personalized learning and essential consideration 
constitute the basis of information scaffolding. Reactive and synchronous learning creates mobile 
pedagogy, allowing students to study when and where they choose. Students’ learning methods 
are improved and altered due to technological advancements. Because of the sense of a learning 
community in virtual settings, learners undertake activities related to autonomous learning in mobile 

Figure 14. Blockchain-enabled analysis ratio (%)

Figure 13.Interactive ratio (%)
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learning environments. Students’ behavior in a broader environment contributes to the achievement 
of the learning goal.

Rewards from hunts and POIs are issued and managed using these. Additionally, the blockchain 
is in charge of player profiles and their associated data. Now, even more, the in-game assets can be 
traded using blockchain technology. A more cognitive learning process is needed in digital education 
because of this. In terms of increasing stages of cognition, our findings support showing the necessity 
to improve higher thinking abilities in digital environments. This suggests that digital education’s 
ability to create, evaluate, and analyze improves. Innovative pedagogies examine the impact of digital 
education on students studying flexibility in digital settings. Factors include various educational 
settings and abilities such as personality and logical thinking. Educators and students in various 
contexts concluded that mobile devices enhanced both teaching and learning.

According to the results of an experiment performed on IHES-BD, the suggested method 
outperforms current systems in forecasting high accuracy for digital gaming enabled by AI with 
blockchain technology.

CoNCLUSIoN

Big data improve the value of enormous amounts of data and offer consistency and relevance for 
administrative work by increasing the number of users and data on user activity on campus networks. 
It is created for testing purposes, and its architecture and the smart contract algorithms it employs are 
described in detail in a location-based gaming experiment utilizing blockchain-enabled AI beacons 
for digital gaming. The use of big data helps integrate information technology and education more 
deeply, resulting in an overall increase in educational quality by offering more intelligent, efficient, 
and reliable services for education, academic research, management, and daily life. At this time, big 
data teaching assessment has a broad range of research possibilities and practical applications. Online 
learning assessment studies must be carried out further to improve teaching. Learning environment 
builders should let education researchers focus on new learning environments by changing their 
learning concepts in light of intelligent learning systems built on big data. Multiple data revisions 
on the teaching model have proven its efficacy in particular courses. Data collecting is significantly 
affected by the participation and engagement of relevant departments and students; thus, improving 
the data-gathering technique in follow-up research is essential. AI and blockchain technologies can be 

Table 3. Flexibility Learning analysis ratio (%) 

Number of 
Students

Flexibility Learning analysis ratio (%)

BML-TS FC-MA NTQ-BDT CM-MLA IHES-BD

10 31.36 65.37 77.52 91.22 87.62

20 30.01 66.65 77.27 92.11 88.71

30 39.94 64.57 77.94 92.15 89.15

40 38.24 64.22 78.51 93.18 89.31

50 38.82 66.42 78.79 94.24 90.72

60 47.52 72.12 79.34 94.48 90.64

70 47.27 74.54 80.45 95.27 91.72

80 45.94 63.04 81.65 96.9 92.92

90 55.57 66.14 82.87 97.32 93.32

100 55.128 64.124 83.111 95.76 94.86
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studied in gaming with the help of this proof-of-concept. An example of how this architecture might 
be implemented is given. Reference indices in the optimization model should be varied to promote 
better and put to use the optimization approach. This trend can continue to emerge in Internet education 
as time progresses. Big data-based education has played a significant role and can continue to do in 
the future. The majority of big data educational studies have focused on the habits and abilities of 
students. Research limitations and future objectives are highlighted in this work. Using the findings 
from this study as a reference, future researchers can have a better idea of where to focus their efforts.



International Journal of Gaming and Computer-Mediated Simulations
Volume 14 • Issue 2

88

REFERENCES

Ali, M. S., Gunasekaran, N., & Kwon, O. M. (2018). Delay-dependent performance state estimation of static 
delayed neural networks using sampled-data control. Neural Computing & Applications, 30(2), 539–550. 
doi:10.1007/s00521-016-2671-3

Amudha, G. (2021). Dilated Transaction Access and Retrieval: Improving the Information Retrieval of Blockchain-
Assimilated Internet of Things Transactions. Wireless Personal Communications, 1–21.

Amudha, G., & Narayanasamy, P. (2018). Distributed location and trust-based replica detection in wireless 
sensor networks. Wireless Personal Communications, 102(4), 3303–3321. doi:10.1007/s11277-018-5369-2

Baskar, S., Dhulipala, V. S., Shakeel, P. M., Sridhar, K. P., & Kumar, R. (2020). Hybrid fuzzy-based spearman 
rank correlation for cranial nerve palsy detection in MIoT environment. Health and Technology, 10(1), 259–270. 
doi:10.1007/s12553-019-00294-8

Chen, J., Ramanathan, L., & Alazab, M. (2021). Holistic, big data integrated artificial intelligent modeling 
to improve privacy and security in data management of smart cities. Microprocessors and Microsystems, 81, 
103722. doi:10.1016/j.micpro.2020.103722

Dessì, D., Fenu, G., Marras, M., & Recupero, D. R. (2019). Bridging learning analytics and cognitive computing 
for big data classification in micro-learning video collections. Computers in Human Behavior, 92, 468–477. 
doi:10.1016/j.chb.2018.03.004

Foresti, R., Rossi, S., Magnani, M., Bianco, C. G. L., & Delmonte, N. (2020). Smart society and artificial 
intelligence: Big Data scheduling and the global standard method applied to smart maintenance. Engineering, 
6(7), 835–846. doi:10.1016/j.eng.2019.11.014

Gao, J., Wang, H., & Shen, H. (2020, August). Machine learning-based workload prediction in cloud computing. In 
29th international conference on computer communications and networks (ICCCN) (pp. 1-9). IEEE. doi:10.1109/
ICCCN49398.2020.9209730

Gaona-Garcia, P. A., Martin-Moncunill, D., & Montenegro-Marin, C. E. (2017). Trends and challenges of 
visual search interfaces in digital libraries and repositories. The Electronic Library, 35(1), 69–98. doi:10.1108/
EL-03-2015-0046

Garg, S., Kaur, K., Kumar, N., & Rodrigues, J. J. (2019). Hybrid deep-learning-based anomaly detection scheme 
for suspicious flow detection in SDN: A social multimedia perspective. IEEE Transactions on Multimedia, 21(3), 
566–578. doi:10.1109/TMM.2019.2893549

Gheisari, M., Najafabadi, H. E., Alzubi, J. A., Gao, J., Wang, G., Abbasi, A. A., & Castiglione, A. (2021). OBPP: 
An ontology-based framework for privacy-preserving in IoT-based smart city. Future Generation Computer 
Systems, 123, 1–13. doi:10.1016/j.future.2021.01.028

Iqbal, R., Doctor, F., More, B., Mahmud, S., & Yousuf, U. (2020). Big data analytics: Computational intelligence 
techniques and application areas. Technological Forecasting and Social Change, 153, 119253. doi:10.1016/j.
techfore.2018.03.024

Kumar, P. M., Gandhi, U., Varatharajan, R., Manogaran, G., Jidhesh, R., & Vadivel, T. (2019). Intelligent 
face recognition and navigation system using neural learning for smart security in Internet of Things. Cluster 
Computing, 22(4), 7733–7744. doi:10.1007/s10586-017-1323-4

Li, X. (2021). Research on Higher Vocational Network Teaching Quality Evaluation System Based on Big Data 
Analysis. Contemporary Education and Teaching Research, 2(1), 38–41. doi:10.47852/bonviewCETR2021020109

Liu, Y., Peng, J., Kang, J., Iliyasu, A. M., Niyato, D., & Abd El-Latif, A. A. (2020). A secure federated learning 
framework for 5G networks. IEEE Wireless Communications, 27(4), 24–31. doi:10.1109/MWC.01.1900525

Luan, H., & Tsai, C. C. (2021). A review of using machine learning approaches for precision education. Journal 
of Educational Technology & Society, 24(1), 250–266.

Manogaran, G., Shakeel, P. M., Baskar, S., Hsu, C. H., Kadry, S. N., Sundarasekar, R., & Muthu, B. A. (2020). 
FDM: Fuzzy-optimized data management technique for improving big data analytics. IEEE Transactions on 
Fuzzy Systems, 29(1), 177–185. doi:10.1109/TFUZZ.2020.3016346

http://dx.doi.org/10.1007/s00521-016-2671-3
http://dx.doi.org/10.1007/s11277-018-5369-2
http://dx.doi.org/10.1007/s12553-019-00294-8
http://dx.doi.org/10.1016/j.micpro.2020.103722
http://dx.doi.org/10.1016/j.chb.2018.03.004
http://dx.doi.org/10.1016/j.eng.2019.11.014
http://dx.doi.org/10.1109/ICCCN49398.2020.9209730
http://dx.doi.org/10.1109/ICCCN49398.2020.9209730
http://dx.doi.org/10.1108/EL-03-2015-0046
http://dx.doi.org/10.1108/EL-03-2015-0046
http://dx.doi.org/10.1109/TMM.2019.2893549
http://dx.doi.org/10.1016/j.future.2021.01.028
http://dx.doi.org/10.1016/j.techfore.2018.03.024
http://dx.doi.org/10.1016/j.techfore.2018.03.024
http://dx.doi.org/10.1007/s10586-017-1323-4
http://dx.doi.org/10.47852/bonviewCETR2021020109
http://dx.doi.org/10.1109/MWC.01.1900525
http://dx.doi.org/10.1109/TFUZZ.2020.3016346


International Journal of Gaming and Computer-Mediated Simulations
Volume 14 • Issue 2

89

Manzoor, A., Samarin, M., Mason, D., & Ylianttila, M. (2020). Scavenger Hunt: Utilization of Blockchain 
and IoT for a location-based Game. IEEE Access: Practical Innovations, Open Solutions, 8, 204863–204879. 
doi:10.1109/ACCESS.2020.3037182

Mkrttchian, V., Gamidullaeva, L., Finogeev, A., Chernyshenko, S., Chernyshenko, V., Amirov, D., & Potapova, 
I. (2021). Big Data and Internet of Things (IoT) Technologies’ Influence on Higher Education: Current State and 
Future Prospects. International Journal of Web-Based Learning and Teaching Technologies, 16(5), 137–157. 
doi:10.4018/IJWLTT.20210901.oa8

Nguyen, T. N., Liu, B. H., Nguyen, N. P., & Chou, J. T. (2020, June). Cyber security of smart grid: attacks 
and defenses. In ICC International Conference on Communications (ICC) (pp. 1-6). IEEE. doi:10.1109/
ICC40277.2020.9148850

Palacios, C. A., Reyes-Suárez, J. A., Bearzotti, L. A., Leiva, V., & Marchant, C. (2021). Knowledge discovery 
for higher education student retention based on data mining: Machine learning algorithms and case study in 
Chile. Entropy (Basel, Switzerland), 23(4), 485. doi:10.3390/e23040485 PMID:33923879

Parvathy, P., Subramaniam, K., Venkatesan, G. P., Karthikaikumar, P., Varghese, J., & Jayasankar, T. (2021). 
Development of hand gesture recognition system using machine learning. Journal of Ambient Intelligence and 
Humanized Computing, 12(6), 6793–6800. doi:10.1007/s12652-020-02314-2

Provost, F., & Fawcett, T. (2013). Data science and its relationship to big data and data-driven decision-making. 
Big Data, 1(1), 51–59. doi:10.1089/big.2013.1508 PMID:27447038

Ray, S., & Saeed, M. (2018). Applications of educational data mining and learning analytics tools in handling 
big data in higher education. In Applications of big data analytics (pp. 135–160). Springer. doi:10.1007/978-
3-319-76472-6_7

Revathi, S., & Nagarajan, B. (2015). Supervised sentiment classification using the DTDP algorithm. International 
Journal for Scientific Research and Development, 3, 645–648.

Saravanan, V., Nuneviller, M., Pillai, A. S., & Anpalagan, A. (2020). Foundation of Big Data and Internet of 
Things: Applications and Case Study. Securing IoT and Big Data, 1-14.

Shahbazi, Z., & Byun, Y. C. (2021). A Procedure for Tracing Supply Chains for Perishable Food Based on 
Blockchain, Machine Learning, and Fuzzy Logic. Electronics (Basel), 10(1), 41. doi:10.3390/electronics10010041

Shakeel, P. M., Baskar, S., Fouad, H., Manogaran, G., Saravanan, V., & Montenegro-Marin, C. E. (2021). Internet 
of things forensic data analysis using machine learning to identify roots of data scavenging. Future Generation 
Computer Systems, 115, 756–768. doi:10.1016/j.future.2020.10.001

Supangat, S., Saringat, M. Z. B., Kusnanto, G., & Andrianto, A. (2021). Churn Prediction on Higher Education 
Data with Fuzzy Logic Algorithm. SISFORMA, 8(1), 22–29. doi:10.24167/sisforma.v8i1.3025

Wang, Z., & Liu, J. (2019). A Teaching Quality Evaluation System of Massive Open Online Courses Based on 
Big Data Analysis. International Journal of Emerging Technologies in Learning, 14(14), 81. doi:10.3991/ijet.
v14i14.10818

Xiao-wei, X. (2020). Study the intelligent system of sports culture centers by combining machine learning with 
big data. Personal and Ubiquitous Computing, 24(1), 151–163. doi:10.1007/s00779-019-01307-z

Zhang, Y. J., Alazab, M., & Muthu, B. (2021). Machine Learning-Based Holistic Privacy Decentralized 
Framework for Big Data Security and Privacy in Smart City. Arabian Journal for Science and Engineering, 1–11.

Zheng, W., Muthu, B., & Kadry, S. N. (2021). Research on the analytical communication and information model 
design for teaching resources with the cloud‐sharing platform. Computer Applications in Engineering Education, 
29(2), 359–369. doi:10.1002/cae.22375

http://dx.doi.org/10.1109/ACCESS.2020.3037182
http://dx.doi.org/10.4018/IJWLTT.20210901.oa8
http://dx.doi.org/10.1109/ICC40277.2020.9148850
http://dx.doi.org/10.1109/ICC40277.2020.9148850
http://dx.doi.org/10.3390/e23040485
http://www.ncbi.nlm.nih.gov/pubmed/33923879
http://dx.doi.org/10.1007/s12652-020-02314-2
http://dx.doi.org/10.1089/big.2013.1508
http://www.ncbi.nlm.nih.gov/pubmed/27447038
http://dx.doi.org/10.1007/978-3-319-76472-6_7
http://dx.doi.org/10.1007/978-3-319-76472-6_7
http://dx.doi.org/10.3390/electronics10010041
http://dx.doi.org/10.1016/j.future.2020.10.001
http://dx.doi.org/10.24167/sisforma.v8i1.3025
http://dx.doi.org/10.3991/ijet.v14i14.10818
http://dx.doi.org/10.3991/ijet.v14i14.10818
http://dx.doi.org/10.1007/s00779-019-01307-z
http://dx.doi.org/10.1002/cae.22375


International Journal of Gaming and Computer-Mediated Simulations
Volume 14 • Issue 2

90

Lianghuan Zhong, male, was born in December, 1978. His title is associate researcher. He graduated from 
Guangzhou University of Chinese Medicine in 2003, major in Medical Science, with a bachelor’s degree. He 
graduated from Guangzhou University of Chinese Medicine in 2005, major in Medical Science, with a master’s 
degree. Now he is working in Continuous Education College, Guangzhou University of Chinese Medicine. He 
mainly engages in the research of medical higher education teaching management. So far, He has published 12 
academic papers as the first author and 27 academic papers as a participating author. Presided over 2 provincial 
and ministerial-level projects, 1 school-level (department-level) project, and participated in 9 other scientific 
research projects.

Chao Qi, male, was born in February, 1992. His title is engineer. He graduated from Hebei University of Engineering 
in 2015, major in baccalaureate, mechanical engineering and automation, with a baccalaureate. He graduated from 
North China Electric Power University in 2018, major in engineering management, with a master’s degree. Now 
he is working in Logistics Management Division, Chengde Medical University. He mainly engages in the research 
of management. So far, He has published 4 papers.

Yuhao Gao, female, was born in July, 1990. Her title is teaching assistant. She graduated from Guangzhou Sport 
University in 2016, major in Traditional Wushu, with a bachelor’s degree. Now she is working in Animal Experiment 
Center, Guangzhou University of Chinese Medicine. She mainly engages in the research of higher education 
teaching management. So far, she has published 3 papers and participated in 1 projects.


