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ABSTRACT: A novel approach to contemporary educational administration is offered by this 

research, which describes the architecture and deployment of a smart education management 

platform that combines cloud computing with artificial intelligence (AI). AI improves educational 

services through intelligent automation and tailored learning, and the platform, which makes use 

of cloud computing, guarantees scalable and effective data management. The system is designed 

using a service-oriented architecture (SOA) and is implemented in a Hadoop-managed server 

cluster environment, offering powerful processing and data storage features. Efficient 

management of educational resources and smooth remote learning are made possible by the 

platform's support for large data access and high concurrency. Stress tests show that even with a 

heavy load, the platform can accommodate many users and data transactions at once and still 

function reliably. Furthermore, AI-powered features like recommendation engines and predictive 

analytics help create a more flexible and user-focused learning environment. This platform's 

scalable, effective, and intelligent solution for educational institutions is demonstrated by its 

successful implementation and testing, which also highlights its potential to completely transform 

the management and delivery of educational services. 

Keywords: Artificial intelligence, cloud computing, education management, Hadoop, service-

oriented architecture, predictive analytics, recommendation systems. 

 

1. INTRODUCTION 

The swift progress of technology has had a noteworthy impact on the education sector, especially 

with the amalgamation of cloud computing and artificial intelligence (AI). These cutting-edge 
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tools ensure efficiency and scalability while providing creative answers to the problems associated 

with overseeing expansive learning settings. A move toward more intelligent and flexible 

administration platforms is required due to the expanding student body and the diversification of 

educational needs. Because AI and cloud computing are coming together, smart education 

management platforms that are very efficient at managing complicated activities like data storage, 

remote learning, and educational administration can be created. In order to suit the expectations of 

contemporary educational institutions, the platform covered in this research is built to function in 

a server cluster environment and makes use of Hadoop for data management. The platform offers 

intelligent services that improve user experiences and increase the efficiency of educational 

administration by integrating AI. The design, implementation, and performance of such a platform 

are examined in this study, which also shows how well it supports high-concurrency situations and 

large-scale data access, providing a solid answer for educational management in the digital age. 

Over the past ten years, the necessity to manage growing volumes of data and the need for more 

adaptable and scalable educational solutions have shaped the integration of AI and cloud 

computing into education management. Because cloud computing can handle big datasets 

effectively, it has become a mainstay in many businesses. Its use in the field of education has 

prompted the creation of platforms that can handle enormous volumes of student data, expedite 

administrative work, and support distance learning. Basic data management and storage were the 

main focus of early implementations, but as AI technology developed, these platforms started to 

include increasingly sophisticated functionality. There is growing recognition of AI's potential for 

trend prediction, personalization of learning, and administrative process automation. The 

development of an all-encompassing, intelligent school administration platform that fully utilizes 

the power of cloud computing and artificial intelligence is made possible by this historical 

evolution. 

A major step forward in the application of AI and cloud computing in the education sector is 

represented by the planned education management platform. High-volume data processing and 

effective resource management are supported by the platform by combining Hadoop's powerful 

data management features with a service-oriented architecture (SOA). Intelligent decision-making, 

task automation, and user-specific learning are all made possible by AI, which improves the 

platform. As educational institutions' demands change, the platform's architecture enables smooth 
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scaling and adaptability. Modern education management can benefit from the platform's forward-

thinking approach thanks to its incorporation of cutting-edge technologies. 

Significant problems are presented by the expanding volume of data provided by students, 

professors, and administrative operations, in addition to the complexity of administering 

educational institutions. Large-scale data is a challenge for traditional management systems to 

handle effectively, which causes inefficiencies in administrative work, data processing 

bottlenecks, and challenges in remote learning environments administration. These problems are 

further made worse by the need for more individualized and flexible educational experiences. To 

properly handle these demands, current technologies are neither intelligent enough or scalable 

enough. By creating an AI- and cloud computing-based school administration platform that can 

manage massive datasets, offer clever management options, and function well in high-concurrency 

scenarios, our research seeks to address these problems. In order to overcome the shortcomings of 

current systems and enhance the administration and provision of educational services generally, 

the platform's capacity to include these technologies will be essential. 

⮚ Establish and utilise an AI-powered platform for managing education that makes use of 

cloud computing to handle data effectively. 

⮚ Establish a system architecture that is both adaptable and scalable to accommodate remote 

learning environments and high volumes of data access. 

⮚ Analyse the way the platform performs when processing massive amounts of data 

concurrently. 

⮚ Boost the platform's capacity to offer effective administrative management and intelligent, 

customized educational offerings. 

The combined use of AI and cloud computing in the field of education management is still 

relatively unexplored, despite notable breakthroughs in each. When it comes to intelligent service 

delivery, scalability, and adaptability, existing systems frequently fall short. Lacking a thorough 

integration that can meet the intricate requirements of contemporary educational institutions, the 

majority of current solutions are either limited to basic data management or discrete AI-driven 

instructional aids. Moreover, little study has been done on how well these integrated systems 

operate in high-concurrency, real-world scenarios. This gap emphasizes the necessity for a solid 

platform built on artificial intelligence (AI) and cloud computing that not only efficiently manages 
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educational data but also improves the quality of education overall by providing smart, adaptive 

services. In order to close this gap and offer a scalable and effective solution for the management 

of education in the future, this research is creating and testing a platform that combines these 

technologies. 

 

2. LITERATURE SURVEY 

Chen et al. (2019) concentrate on the development and application of a smart power meter 

prototype for demand-side management (DSM) in smart homes using edge analytics and 

sophisticated AI. By processing data at IoT devices directly, the technology eliminates latency 

difficulties associated with traditional cloud-based analytics. The smart meter effectively monitors 

and controls electricity use when integrated into a cloud-assisted energy management system 

(EMS), improving real-time responsiveness to demand response (DR) signals. The study 

demonstrates the system's efficacy and viability for next-generation smart sensing infrastructure 

in smart homes by comparing two AI models that have been installed on-site. 

In order to improve smart learning environments, Şerban and Todericiu (2020) propose developing 

a software program that makes use of Alexa smart speakers. This initiative was prompted by the 

difficulties associated with remote learning during the Covid-19 outbreak. The goal of the study is 

to enhance both teachers' and students' educational experiences through the integration of artificial 

intelligence (AI). The suggested program intends to address major issues with the current 

educational system by integrating data and knowledge-sharing mechanisms to increase the efficacy 

and efficiency of remote learning. It does this by making use of services like Microsoft Services 

and Amazon Web Services. 

A novel class of insulin administration devices called "smart insulin pens" is presented by 

Warshaw et al. (2020) to fulfill the needs of diabetics and their treating physicians. The precision 

of dose recording, computation, and data exchange is increased by these devices, supporting data-

driven, more effective diabetic management. Smart insulin pens are a major improvement over 

conventional techniques, helping to improve diabetes control for the more than 7 million 

Americans who use insulin therapy. Within the context of incorporating these cutting-edge 

techniques to improve diabetes treatment and education, the essay highlights the changing role of 

diabetes care and education specialists. 
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El-Din et al. (2020) examine that the coronavirus pandemic has hastened the transition to smart 

education, highlighting the use of multi-modal approaches in online learning. The study 

emphasizes how artificial intelligence and data fusion might improve decision-making and remote 

student monitoring in smart education systems. It also tackles the important problem of digital 

inequality, emphasizing the necessity of providing all pupils with fair access to technology and 

high-quality digital information, particularly in times of crisis like the epidemic. In this changing 

environment, the advantages and difficulties of implementing multi-modal smart education are 

covered in the article. 

Alyammahi (2020) study looks at how AI-powered digital learning platforms are affecting Abu 

Dhabi schools, and it finds that these resources greatly improve student engagement and 

individualized learning while simplifying the methods used by teachers. The report does, however, 

also point up several difficulties, such as the requirement for teacher preparation, enhanced digital 

literacy, and task management. The use of AI in education has the potential to revolutionise 

teaching approaches as well as student learning experiences despite these obstacles. 

Marwan (2020) explores how AI affects education for work, with a particular emphasis on how 

AI-powered resources improve learning and employability. According to study, AI may greatly 

enhance skill development and match academic objectives with industry expectations, which 

would increase employability possibilities. The report does, however, also point out certain 

difficulties, such as the digital divide and the requirement for continuing curriculum modifications 

in order to keep up with technology improvements. 

Significant changes in teaching and learning techniques have been shown by Guan et al. (2020), 

which offers a thorough, data-driven analysis of AI breakthroughs in education during the last 20 

years. In addition to discussing adoption barriers like ethical questions and technological 

constraints, the study emphasizes the growing significance of AI in personalized learning, adaptive 

assessments, and educational management. This historical study emphasizes how AI has had a 

significant impact on education and how AI-driven teaching methods and resources are still 

evolving. 

Takahashi (2020), the redesign of an AI-powered eLearning program targeted at enhancing 

Japanese students' conversational English proficiency at a vocational school is examined. The 

study discovered that by providing individualized learning routes and real-time feedback, the 
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revised program greatly improved students' speaking ability and interest. In order to maximize 

language learning results, it also highlighted several difficulties, such as the requirement for 

cultural adaptability and ongoing AI model improvement. While noting gaps requiring future 

development, this research highlights the potential of AI in language instruction. 

Kumar and Chidrewar (2020) conducted a study that uses analytical techniques and artificial 

intelligence to look into the acquisition of cloud computing solutions in Amazon. The study 

proposes methods to lower expenses, improve operational effectiveness, and maximize cloud 

resources. The study highlights enhanced decision-making procedures in cloud management by 

utilizing AI-driven analytics. It also underlines the significance of choosing the appropriate tools 

and settings to optimize the advantages of cloud computing in enterprise environments. 

Orekhov et al. (2020) study investigates the use of cloud computing technologies in integrated 

management systems, focusing on how cloud solutions can expedite operations, improve data 

accessibility, and increase scalability across industries. The study highlights the benefits of real-

time data processing and decision-making afforded by cloud computing, while also addressing 

issues such as data security and integrating cloud solutions with current systems. This study 

highlights the revolutionary power of cloud computing in streamlining managerial operations. 

A sports performance prediction model utilizing integrated learning algorithms on a cloud 

computing Hadoop platform is described in Haiyun and Yizhe (2020). The paper shows how this 

method can handle large datasets quickly, which improves scalability and accuracy in athlete 

performance prediction. The concept offers a potent tool for enhancing sports analytics and 

decision-making in athletic training and administration by fusing machine learning techniques with 

the Hadoop ecosystem. 

The integration of artificial intelligence and edge-cloud computing inside the Internet of Medical 

Things (IoMT) is the subject of a study by Sun et al. (2020). The architecture, important 

technology, and applications are described in the paper, with a focus on how this integration 

improves decision-making, real-time data processing, and overall healthcare efficiency. The 

transformative potential of this technology in healthcare is highlighted as it also addresses the 

difficulties in implementing such systems, such as security concerns, latency issues, and the 

requirement for a strong infrastructure to support advanced medical applications. 
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In order to handle regulatory issues and sensitive data, Devarajan (2020) suggests a security 

management architecture for cloud computing in the healthcare industry. The system makes use 

of technologies like blockchain and multi-factor authentication in addition to risk assessment, 

security implementation, encryption, and continuous monitoring. Case studies demonstrate how 

cloud computing solutions improve operational effectiveness, security, and compliance in 

healthcare settings. 

In order to optimize cloud-based robotic process automation (RPA) in heterogeneous systems, 

Gudivaka (2020) presents a Two-Tier Medium Access Control (MAC) solution. The framework 

meets Quality of Service (QoS) requirements and improves resource allocation, energy efficiency, 

and throughput using Lyapunov optimization. Simulations demonstrate better performance than 

current protocols such as IEEE 802.15.4 and FD-MAC. 

 

3. METHODOLOGY 

3.1. Design of System 

A scalable, modular architecture that combines cloud computing and artificial intelligence is at the 

core of the creation of the intelligent education management platform. The infrastructure layer, 

service layer, and application layer are the three levels that make up the architecture. 

3.1.1. Layer of Infrastructure 

The infrastructure layer of the intelligent education management platform relies heavily on the 

Hadoop Distributed File System (HDFS) for the management of cloud-based resources. It offers 

reliable and scalable data storage options, which are necessary for managing substantial amounts 

of educational data. Even in times of excessive demand, HDFS guarantees that the platform can 

continue to operate dependably by utilizing both physical servers and virtual machines. The 

platform can handle numerous simultaneous data transactions thanks to this configuration, which 

is especially made to handle high concurrency processes well without sacrificing speed or stability. 

3.1.2. Layer of Services 

This layer uses a Service-Oriented Architecture (SOA), in which various educational services are 

encapsulated as separate services, including user management, storage of educational content, and 

remote classroom capabilities. These services use common web service protocols (such RESTful 

APIs) for communication. 
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3.1.3. Layer of Applications 

The application layer allows for direct and easy communication with end users by delivering online 

and mobile applications that are customized for teachers, administrators, and students. In order to 

ensure that administrative activities like scheduling, grading, and resource allocation are handled 

effectively, this layer uses cutting-edge AI algorithms to automate and streamline numerous 

procedures. Personalized learning experiences that are tailored to the individual requirements and 

preferences of every student are also made possible by it, which improves overall educational 

outcomes through the intelligent administration of educational resources. 

3.2. Data Management and Processing 

The platform's ability to manage massive volumes of user and instructional content data is critical 

to its success. HDFS is used for storage, whereas MapReduce is used for data processing, in 

Hadoop's distributed data processing and storing framework. 

3.2.1. HDFS Implementation 

HDFS provides fault tolerance and high availability by dividing data into blocks and distributing 

them among several machines. The distribution is governed by the following mathematical 

equation: 

𝐷(𝑛) =
ௌ(௧)

஻
                                                          (1) 

where, 𝐷(𝑛) = Number of data blocks, 𝑆(𝑡) = Total size of the data, and 𝐵 = Block size. 

Table 1: HDFS Block Distribution Across Nodes. 

Node Block ID Block Size (MB) Replication Factor 

Node 1 Block 001 128 3 

Node 2 Block 002 128 3 

Node 3 Block 003 128 3 

In a Hadoop cluster, table 1 demonstrates the way HDFS divides up data blocks among several 

nodes. With three separate nodes storing each block for fault tolerance, each block has a size of 

128 MB thanks to the replication factor. 

3.2.2. MapReduce Algorithm 

The MapReduce framework is used for processing large data sets in parallel. The process involves 

two main functions:  

Map Function: 



 ISSN 2277-2685 

IJESR/May 2021/ Volume-11/Issue-2/73-91 

Thirusubramanian Ganesan et. al., / International Journal of Engineering & Science Research 

 

81 
 

𝑀𝑎𝑝 (𝑘ଵ, 𝑣ଵ) → 𝑙𝑖𝑠𝑡 (𝑘ଶ, 𝑣ଶ)                                                  (2)  

where 𝑘ଵ and 𝑣ଵ are the input key and value pairs, and 𝑘ଶ and 𝑣ଶ are the intermediate output key 

and value pairs. 

Reduce Function: 

𝑅𝑒𝑑𝑢𝑐𝑒 ൫𝑘ଶ, 𝑙𝑖𝑠𝑡 (𝑣ଶ)൯ → 𝑙𝑖𝑠𝑡 (𝑣ଷ)                                             (3) 

where 𝑘ଶ is the intermediate key and list (𝑣2) is the list of values associated with 𝑘ଶ, producing 

the final output 𝑣ଷ. 

3.3. Artificial Intelligence Integration 

The intelligent, adaptive educational services that meet the demands of each individual learner and 

optimize administrative procedures require the integration of artificial intelligence (AI) into the 

smart education administration platform. This section describes the artificial intelligence (AI) 

features that the platform has integrated, such as recommendation engines, natural language 

processing (NLP), and predictive analytics. 

3.3.1. Predictive Analytics 

Predictive analytics is used to predict academic success, pinpoint students who are at risk, and 

customize learning materials according to each student's unique learning style. The platform's 

prediction models, which include logistic regression, decision trees, and neural networks, are based 

on machine learning methods. 

Logistic Regression: A statistical model that, depending on a number of independent variables 

(such as attendance, grades, and involvement), forecasts the likelihood that a student will meet a 

particular goal (such passing a course). The equation that follows defines the logistic regression 

model: 

𝑃(𝑌 = 1 ∣ 𝑋) =
ଵ

ଵା௘(ഁబశഁభ೉భశ⋯శഁ೙೉೙)                                           (4) 

where, 𝑃(𝑌 = 1 ∣ 𝑋) is the probability of success given the input features 𝑋ଵ, 𝑋ଶ, … , 𝑋௡, 

𝛽଴, 𝛽ଵ, … , 𝛽௡ are the coefficients that need to be estimated during the training process, and 

𝑋ଵ, 𝑋ଶ, … , 𝑋௡ represent the features such as previous grades, time spent on the platform. 

This model is trained using historical student data and validated to ensure its accuracy in predicting 

outcomes. The platform can then provide proactive interventions for students who are identified 

as being at risk of underperforming. 

Algorithm 1: Logistic Regression for Predicting Student Performance. 
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Input: 𝑋 (Features: study hours, attendance, etc.), 𝛽 (Coefficients) 

Output: 𝑃 (Probability of student success) 

Begin 

          Initialize 𝛽 (Coefficients) 

          Compute linear combination: Z = β0 + β1*X1 + β2*X2 + ... + βn*Xn 

          Compute probability: P = 1 / (1 + e^(-Z)) 

          If P >= 0.5 then 

                  Return "Student likely to succeed" 

          Else 

                  Return "Student likely to fail" 

          End If 

End 

Utilizing logistic regression, algorithm 1 forecasts a student's likelihood of success or failure 

depending on input parameters like study hours and attendance. It uses a sigmoid function to 

calculate the likelihood and a threshold of 0.5 to classify the learner. 

3.3.2. Recommendation Systems 

Recommendation engines are integrated into the platform to provide individualized textbook 

recommendations, article suggestions, and video lectures based on the individual learning 

requirements of each student. Collaborative filtering, the foundation of the recommendation 

engine, examines user preferences and behavior patterns. 

Collaborative Filtering: This method recommends products based on the actions of people who 

are similar to you. The platform factorizes the user-item interaction matrix into latent factors using 

Singular Value Decomposition (SVD): 

𝑅 = 𝑈𝛴𝑉்                                                               (5) 

where, 𝑅 is the original user-item matrix (e.g., ratings or interactions), 𝑈 represents the user feature 

matrix, 𝛴 is the diagonal matrix of singular values (which captures the importance of features), 

and 𝑉் is the transpose of the item feature matrix. 

The user-item matrix's dimensionality is decreased with the aid of the SVD approach, which 

facilitates the discovery of patterns and the formulation of precise recommendations. The 
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algorithm may recommend further materials in related fields, for instance, if a student has 

demonstrated interest in a particular topic. 

 

Figure 1:  Data Flow in the Smart Education Management Platform.  

The relationship between user inputs, AI processing, and data storage is highlighted in this figure 

that depicts the data flow within the smart education management platform. AI algorithms, such 

as natural language processing (NLP), recommendation systems, and predictive analytics, process 

user input from web and mobile applications. After processing, the data is put into the Hadoop 

Distributed File System (HDFS), which makes educational data accessible and managed 

effectively. The platform uses AI and cloud computing to deliver intelligent, scalable educational 

services, as this flow illustrates. 

3.3.3. Natural Language Processing (NLP) 

NLP techniques are applied to the platform to provide intelligent search functions, perform 

sentiment analysis on student input, and automate the grading of essays. 
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Automated Essay Scoring: The platform analyses and rates writings according to predetermined 

rubrics using transformer-based models such as BERT (Bidirectional Encoder Representations 

from Transformers). To make sure the model can reliably evaluate argument structure, coherence, 

and content quality, it is adjusted using a dataset of essays that have been graded. 

After analysing the essay as a series of tokens, the BERT model generates a contextual 

representation for each token, which is subsequently supplied into a classification layer to calculate 

the score: 

 𝑆𝑐𝑜𝑟𝑒 = 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 (𝑊 × 𝐵𝐸𝑅𝑇 ( 𝑒𝑠𝑠𝑎𝑦 ) + 𝑏)                                 (6) 

where, 𝑊 is the weight matrix, 𝑏 is the bias term, and BERT(essay) represents the contextual 

embeddings produced by the BERT model. 

This allows the platform to provide quick and consistent feedback to students on their written 

assignments. 

3.4. Performance Testing and Evaluation 

To ensure the platform can handle the demands of modern educational environments, it undergoes 

rigorous performance testing. This section outlines the methodologies used to evaluate the 

platform's capabilities, focusing on load, stress, and scalability testing. 

3.4.1. Load Testing 

Load testing evaluates a platform's capacity to sustain performance under typical usage 

circumstances by simulating the actions of numerous users engaging with it at once. 

Throughput Measurement: The platform's throughput is measured by the number of requests it can 

handle per second (RPS) while maintaining an acceptable response time. The throughput is 

calculated as: 

𝑇௖ =
ோ೎

ே
                                                                 (7) 

where, 𝑇௖ is the throughput capacity (requests per second), 𝑅௖ is the total number of requests 

processed during the test, and  𝑁 is the number of concurrent users. 

This test assists in figuring out the platform's capacity and locating any bottlenecks that might 

develop during periods of high usage. 

3.4.2. Stress Testing 
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Stress testing assesses how the platform performs in adverse scenarios, like an abrupt spike in the 

volume of requests or users utilizing it simultaneously. Finding the breaking point of the platform 

and making sure it degrades gracefully are the main goals. 

Response Time Degradation: The following formula is used to determine the difference in 

response time between stress and normal conditions: 

𝛥𝑇 = 𝑇𝑙𝑜𝑎𝑑 − 𝑇𝑏𝑎𝑠𝑒                                                        (8) 

where, 𝛥𝑇 represents the change in response time, 𝑇௟௢௔ௗ  is the response time under high load 

conditions, and 𝑇௕௔௦௘  is the baseline response time under normal conditions. 

Monitoring this metric helps in understanding how well the platform can handle unexpected spikes 

in traffic. 

3.4.3.  Scalability Testing 

Testing for scalability guarantees that the system can effectively grow or shrink in response to 

changes in user count or data processing volume. Because resources in cloud-based systems can 

be allocated dynamically, this is very crucial. 

Speedup Factor: The following formula is used to determine the speedup factor as the number of 

nodes in the Hadoop cluster increases: 

𝑆 = భ்

೙்
                                                                   (9) 

where, 𝑆 is the speedup factor, 𝑇ଵ is the time taken with a single node, and 𝑇௡ is the time taken 

with 𝑛 nodes. 

This test demonstrates that there is no appreciable performance degradation when the workload is 

increased on the platform. 

3.5. Security Considerations 

It is imperative to guarantee the platform's security, especially when it comes to private educational 

information. The encryption methods and access control systems used to safeguard data and 

preserve user privacy are covered in this section. 

3.5.1. Data Encryption 

Advanced Encryption Standard (AES) is used to encrypt all sensitive data, including student 

records and personal information, before it is stored in the Hadoop Distributed File System 

(HDFS). 
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AES Encryption: An encryption key K is used to transform plaintext data P into ciphertext C during 

the encryption process: 

𝐶 = 𝐸௄(𝑃)                                                                (10) 

where, 𝐶 is the encrypted data, 𝐸௄ represents the encryption function using key 𝐾, and  𝑃 is the 

original plaintext data. 

Access Control Matrix: The access control matrix defines the permissions 𝑝ଵ, 𝑝ଶ, … , 𝑝௡ granted to 

each role 𝑟 for specific objects 𝑂 (e.g., files, databases): 

𝐴(𝑟, 𝑜) = {𝑝ଵ, 𝑝ଶ, … , 𝑝௡}                                                  (11) 

where, 𝐴(𝑟, 𝑜) is the set of permissions associated with role 𝑟 for object 𝑜. 

Algorithm 2: AES Encryption for Securing Educational Data 

Input: P (Plaintext), K (Encryption key) 

Output: C (Ciphertext) 

Begin 

       Initialize AES encryption function with key K 

       Divide P into blocks 

       For each block in P 

             Encrypt block using AES with key K 

             Append encrypted block to C 

       End For 

       Return C 

End 

Algorithm 2 uses the AES encryption technique to encode educational data. The final ciphertext 

is created by dividing the plaintext data into blocks and applying the AES function, along with 

the supplied encryption key, to each block. 

4. RESULT AND DISCUSSION 

The platform's adoption has produced findings that show a noticeable improvement in managing 

large amounts of data and user requests. The database stress test showed that the platform could 

achieve sequential read and write speeds of 1330 and 3205 rows per second, respectively, under 

the insertion of million-level data, guaranteeing effective data management. Furthermore, the 

platform maintained consistent performance with read and write interfaces processing about 
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3500 pages per minute during high concurrency testing with up to 3000 clients. The platform's 

ability to offer individualized learning experiences through recommendation algorithms and 

predictive analytics was made possible by the incorporation of AI, which greatly increased user 

pleasure and engagement. The system is a useful tool for contemporary educational institutions 

because of its capacity to grow and manage educational resources effectively. These outcomes 

validate the platform's resilience and appropriateness for extensive implementation in learning 

contexts, tackling the obstacles of data administration, scalability, and intelligent service 

delivery. 

Table 2: Database Stress Test Results. 

Test Type Time (seconds) Rate (rows/second) 

Sequential Read 752 1330 

Sequential Write 312 3205 

Random Read 968 1033 

Random Write 211 4739 

The database performance of the platform under stress is summed up in the table 2, which also 

highlights how well it handles large-scale data transactions in a short amount of time, guaranteeing 

stability and dependability in duties related to educational management. 
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Figure 2: Functional Requirements of Remote Classroom.  

The critical functional needs of the smart education management platform's remote classroom 

module are depicted in this picture. It highlights the necessity of smooth online instruction, on-

the-spot exam oversight, and interactive classroom management to make sure instructors and 

students can participate in distant learning successfully. The platform's ability to oversee a range 

of remote learning activities and provide a thorough and effective online learning environment is 

demonstrated in the figure. 

Table 3: AI Algorithm Performance for Educational Services. 

AI Algorithm Functionality Performance Metric Value 

Predictive Analytics Predicting student success Accuracy 85% 

Recommendation Systems Personalized content 

recommendations 

Precision 78% 

Natural Language Processing 

(NLP) 

Automated essay scoring Scoring Consistency 90% 

The effectiveness of several AI algorithms incorporated into the platform is compiled in this table. 

In order to assess how well these algorithms work in delivering educational services, three key 

measures are used: accuracy, precision, and scoring consistency. 

 

Figure 3: Educational Administration Management Function Requirements.  
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The main functional specifications for the management module of educational administration are 

shown in this image. It displays the effective management of performance management, course 

scheduling, student and teacher data, and classroom management that the platform facilitates. The 

figure highlights how the platform helps to improve administrative duties and boosts the 

effectiveness of educational institutions by facilitating automated, real-time data management and 

decision-making. 

 

Figure 4: Database Stress Test Results. 

The outcomes of the database stress test carried out on the intelligent education management 

platform are shown in this image. It displays the speed and duration of the platform's data 

processing for a range of database activities, such as random read, random write, sequential read, 

and sequential write. The platform's capacity to manage massive data transactions effectively and 

maintain stability and dependability in the face of high concurrency is demonstrated in the figure, 

which is essential for contemporary learning settings. 

 

5. CONCLUSION AND FUTURE SCOPE 

In order to meet the difficulties of contemporary educational administration, the smart education 

management platform created in this study successfully combines AI and cloud computing. With 

sophisticated, individualized educational offerings, the platform's architecture allows for high 



 ISSN 2277-2685 

IJESR/May 2021/ Volume-11/Issue-2/73-91 

Thirusubramanian Ganesan et. al., / International Journal of Engineering & Science Research 

 

90 
 

concurrency and enormous data access. It is a viable option for educational institutions because 

thorough testing validated its scalability, dependability, and efficiency. The platform shows that it 

has the potential to have a big impact on education management in the future by facilitating 

adaptive learning and improving administrative efficiency. In the future, research may examine 

integrating cutting-edge AI algorithms to gain a deeper understanding of student behavior and 

academic results. Adding virtual and augmented reality to the platform's capabilities could also 

improve education by allowing for more immersive and engaging learning environments. 
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