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Abstract: 

In the modern-day education device, there's a substantial hole among educational understanding and 

realistic capabilities required in professions. Smart Skill Mentor addresses this problem through 

assessing college students’ academic performance, persona, and pastimes, and creating personalized 

ability improvement pathways. Using system getting to know algorithms, the platform analyzes scholar 

facts, predicts applicable talents, and adapts them to industry desires. It additionally consists of real-

global troubles solved by means of industry professionals to enhance realistic mastering. Data mining 

performs a key position within the training area, analyzing huge statistics sets to perceive insights that 

support higher decision-making. Techniques inclusive of the Random Forest (RF) set of rules assist 

teachers make informed choices that enhance instructional effects by way of figuring out patterns in 

pupil information consisting of grades, attendance, and remarks. Data mining additionally permits the 

advent of character learning plans, making sure that scholars get hold of personalized aid based totally 

on their specific strengths and weaknesses. By combining information-driven insights with personalized 

studying and actual-international packages, Smart Skill Mentor helps instructional institutions bridge 

the gap between idea and practice. This approach will increase student engagement, helps skill 

improvement, and improves common educational overall performance, thereby better making ready 

students for enterprise challenges. The end result is a extra dynamic, impactful, and enterprise-targeted 

getting to know revel in. 
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INTRODUCTION 

Educational facts mining is an rising discipline that makes use of advanced records mining strategies to 

research academic records from various sources, inclusive of on-line mastering platforms, pupil records, and 

overall performance indicators. Using techniques such as Random Forest (RF) and K-Means Clustering, 

educational information mining enables perceive traits, clusters, and patterns in pupil overall performance. 

These techniques provide a deeper know-how of the elements that have an effect on student results, enabling 

educators to make facts-driven choices that enhance academic techniques and pupil results. 

 

However, in spite of the growing importance of higher schooling, students often lack the abilities they want 

to improve their careers. Traditional schooling systems, inclusive of getting to know control systems (LMS) 

and MOOCs, offer time-honored gaining knowledge of paths that do not cowl the unique competencies 

needed inside the process marketplace. While adaptive gaining knowledge of systems offer some diploma of 
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personalization, they do now not absolutely integrate actual-time updates based on psychographic profiling 

or enterprise tendencies. 

Smart Skill Mentor addresses these problems with the aid of combining AI, psychometrics, and enterprise 

information to create customized getting to know paths tailor-made to each pupil. This technique presents a 

extra holistic learning experience with the aid of combining academic knowledge with actual-international 

skills. By imparting personalised, industry-precise recommendation, Smart Skill Mentor bridges the space 

between schooling and employment and facilitates students develop the sensible abilities needed for career 

success. For example, RF can pick out kids who want additional support by using comparing them with their 

friends, at the same time as K-method clustering can rank students primarily based on their performance level. 

With these insights, instructors can regulate their coaching strategies, offer targeted interventions, and 

improve the general educational manner. By systematically studying academic records, institutions can create 

more productive and motivating gaining knowledge of environments that enhance instructional results and 

pupil growth. After the pandemic, school dropout and education loss quotes have extended. Major changes 

have happened within the schooling gadget and in students’ personal lives, especially in managing social 

anxiety and grief, as well as dealing with the digital divide. So a long way, we've handiest used a scholar’s 

score to evaluate their performance. According to current overall performance assessment structures and 

sincere comments from students who have taken common or below-common courses, the contemporary 

schooling machine is inflicting extra than 50% of college students to have a terrible revel in because they're 

no longer excellent at what they do. The education system is failing while more than half of of youngsters are 

not stimulated to examine. We tested a assignment that uses the current schooling system to assess college 

students. 

 

In addition, they paintings in a field that interests them. As a result, their assessment of the education gadget 

can come to be extra affordable. Its predominant desires are to prevent faculty dropout and enhance the overall 

fulfillment of college students. In addition to the grades and publications a pupil takes, his or her intellectual 

fitness is one of the many elements that affect his or her educational performance. So we're going to behavior 

a survey wherein we can ask about your region of house, your economic state of affairs, you’re tenth and 12th 

grade grades, and different factors. By cautiously analyzing those responses, we are able to become aware of 

regions where the student is lagging behind and areas that want development. By including these responses 

as a further characteristic to our gadget learning model, we can help college students learn better. 

Learning Outcomes Analysis is a machine that targets to enhance scholar performance at all degrees and in 

all areas of hobby. This paper proposes a rigorous EDM framework that makes use of a rule-based totally 

advice system to analyze, expect, and give an explanation for scholar development. To accumulate as tons 

information as feasible from classmates, instructors, and parents, the proposed framework examines student 

demographics, academic traits, and mental characteristics. Recent information, along with pupil requirements, 

demographics, and social and academic elements, are received from school reviews and surveys. Use a spread 

of powerful statistics mining or extraction techniques to predict academic fulfillment as accurately as possible. 

This machine correctly identifies pupil weaknesses. 

 

RELATED WORK 

Literature evaluation is a completely critical step within the software program development method. Before 

growing a tool, it's far important to determine on the problem of time, price financial savings, and business 

reliability. Once all this is completed, the following step is to determine which tool and language may be used 

to extend the device. Once programmers start designing a tool, they will need outdoor assist. This support can 

come from skilled programmers, books, or web sites. Before designing a system, the above issues are taken 

into consideration to improve the proposed device. 

 

A major problem in nowadays training is the space between academic understanding and industry-required 

competencies. Traditional getting to know structures including Learning Management Systems (LMS) and 
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Massive Open Online Courses (MOOCs) provide standardized learning paths but lack personalization, real-

international software, and psychographic profiling [3]. Adaptive learning systems, whilst imparting some 

personalization, have not begun to contain dynamic updates to satisfy converting enterprise desires. Research 

indicates that AI performs a key role in growing customized gaining knowledge of structures by way of 

integrating academic overall performance, psychological elements, and industry needs. An important a part 

of a expert development service is to carefully monitor and no longer overlook all expert development 

requests. For every company, literature overview is a completely important step in a software development 

machine. The factors of time, sources, labour, financial system, and organizational strength have to be 

identified and analyzed earlier than developing equipment and related gadget. Once those elements are glad 

and carefully considered, the following step is to determine the software specifications of the precise laptop, 

the runtime engine required to finish the challenge, and any software program required to continue. The steps 

are as follows: Development of equipment and their related skills. 

 

Fostering innovative minds by integrating artificial intelligence into a innovative problem-fixing application. 

The venture targets to increase the introductory college pathway that complements the manner of artificial 

intelligence (AI) and innovative crucial questioning (CPS). This presentation define, at the side of pattern 

expert course improvement papers, scholar handouts, and PowerPoint slides, makes use of mounted 

techniques to present current research on CBS and simulated intelligence. This pathway will offer 

undergraduate college students with the talents and understanding had to address simulated intelligence 

strategies inside the CPS cycle [1]. 

 

This research paper explores how the combination of artificial intelligence (AI) in schooling, especially inside 

the context of Learning 4.0 and 5.0, can bring about progressive modifications. Due to the changing 

technological landscape, better training is being reimagined to meet the demanding situations of the twenty 

first century, transferring faraway from conventional fashions and closer to personalised and adaptive 

strategies. Learning 4.0 goals to create meaningful commerce, where innovation, mainly iterative intelligence, 

is used to enhance improvement abilities [2]. 

 

Artificial intelligence is an essential discipline for development cantered at the needs and needs of college 

students. This study explores the usage of synthetic intelligence (AI) in know-how acquisition to create 

personalized gaining knowledge of structures for college kids. This overview explores and proposes a 

framework for IIE: social media systems and chatbots, traditional expertise acquisition systems, sensible 

instructors and specialists, machine getting to know, personalized college systems, and virtual meeting 

environments [3]. 

 

The particular mastering elements of synthetic intelligence (simulated intelligence) make it tough to work 

with each of them. Therefore, it's far important to lessen efforts on controversial topics. The evaluation of 

talent development through collaboration should be a part of this, as possibilities are one way to provide an 

explanation for why academic games are successful due to the fact collaboration has been validated powerful. 

One of the most effective strategies for growing the productivity of results [4]. 

Today, the mixture of advances in gaining knowledge of has caused most important modifications in how 

students get entry to information and expand their abilities. The availability of on-line structures and digital 

devices has made records reachable to each individual. Moreover, it permits college students to have the right 

to get admission to it from everywhere, at any time. This paper explores how combining Sat GBT-based 

totally artificial intelligence computing systems with balanced gaining knowledge of can improve cognitive 

overall performance in undergraduate students. In the survey, 182 students had been divided into companies 

[5]. 
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The cost of acquiring a degree from engineering faculties in this field may be very high. Typically, 35% of 

first-year students in lots of layout packages do now not keep their studies till the subsequent 12 months. The 

last college students regularly fail or drop out. Second or third year of have a look at. The reason for this 

desire is to spotlight the symptoms that are proper for failure or rejection within the application. 

Comprehensive testing is regularly utilized in engineering faculties to intercept transcripts of latest students 

and set up early indicators of admission. Once these predictors of academic overall performance are 

recognized, they may be used. Indeed, it's far essential to recognize whether corrective actions are aimed at 

similarly improving the mistake charge [6]. 

 

A new method proposed on this assessment to deal with the lengthy-term effect of student performance 

assessment (SPA) is personalized assessment. Instead of including all actual inputs in the PSP in the shape of 

diverse techniques, the proposed techniques use the records of the student to evaluate his or her standard 

overall performance. In addition, these methods seize the "institutional impact" that represents the overall 

performance of learners (e.G., the capacity to carry out duties or intelligence of a scientist) and the dimensions 

of the assignment inside the fashions. Research effects display that the proposed strategies work higher and 

plenty faster than different advanced PSP strategies. [7]. 

 

Today, a massive quantity of files are available that disguise valuable data approximately college students. 

Data mining techniques can help music these essential records. In this paper, records mining methods referred 

to as Bayesian characterization techniques are carried out to these information, which assist establishments 

reliably identify the nice appearing students. This angle can serve as a basis for decreasing the prices of 

manipulate to the necessary limits and, furthermore, growing the general efficiency of the institution. [8]. 

 

Education is an inspiration for all developing countries of America. The modernization of its academic 

infrastructure is transforming America on an global scale. One of the principle desires is to impeach the school 

system about its capability to predict student behavior. Based on a big database, this newsletter focuses on 

enhancing the education device in India through clustering, one of the report mining techniques. Cluster seek 

divides the information into significant entities. The educational performance of students may be categorized 

as common, common and below average. In this lesson, we will try to look at the pupil facts from a unique 

angle. In addition to the above fashions, we can additionally use the currently proposed UCAM clustering 

algorithm the usage of correlation measures) [9]. 

 

Educational Data Mining (EDM) is an open and multidisciplinary research discipline that oversees the 

improvement of methods for reading instructional statistics domain names. The computational strategies used 

in EDM encompass analyzing instructional facts to growth expertise of instructional problems. Accordingly, 

it provides the vital understanding on the acquisition of training expertise and approaches for effective 

instructional planning, watching for new and important tests conducted up to now in this problem. This 

assessment specializes in instructional fact decomposition techniques to facilitate pattern snap shots and 

organizational overall performance pics in academic displays. This article summarizes and categorizes the 

existing literature, identifies critical works, and affords a way for educators and expert corporations to 

apprehend it. We spotlight research that offers sturdy incentives to systematically goal and promote the most 

vital areas of business. The implications of these studies show that techniques for improving the gaining 

knowledge of procedure, assessing the general overall performance of college students, and comparing the 

accuracy of facts mining algorithms and open supply software have reached adulthood [10]. 

 

EXISTING SYSTEM 

Modern education systems, which includes mastering management systems (LMS) and big open on line 

publications (MOOCs), offer students with standardized getting to know paths, but do now not cope with the 

difficulty of personalization. These structures generally lack actual problem-fixing competencies and do not 
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healthy the specific talents needed by industries. While adaptive studying systems try to provide some degree 

of personalization, they still fail to establish psychographic profiling, contain dynamic updates, or adapt to 

enterprise traits. As a end result, college students’ gaining knowledge of reports are too generalized, failing 

to absolutely meet their specific wishes or prepare them for the changing task market. This gap among 

personalization and real-global relevance calls for superior solutions which can deliver a customized 

instructional enjoy, focusing now not handiest on instructional achievement but also on growing sensible, 

enterprise-relevant abilities. 

Disadvantages 

• Does now not cowl all pupil facts, especially non-instructional components. 

•  Lacks personalization in assessing college students’ unique strengths, interests, and demanding 

situations. 

 

REQUIREMENT ANALYSIS 

Evaluation of the Rationale and Feasibility of the Proposed System 

It isn't sufficient to evaluate a student's behavior based solely at the grades she or he obtains. To get a clear 

idea of the student's hobbies and competencies, a test is run. The results of this test, in conjunction with 

different student facts, assist to predict which publications are most appropriate for the scholar's pursuits and 

abilities. The Random Forest algorithm is used to research these outcomes and make predictions about the 

scholar's possibilities and destiny instructional performance. 

 

PROPOSED SYSTEM 

This paintings attempts to expand a trust model using information mining tools that accumulate the vital 

statistics in order that the present day training device can use it as a strategic management device. The 

proposed method uses academic records mining tactics to evaluate educational performance and pick out 

undesirable behaviors. In the sector of schooling, statistics mining is used for diverse functions, which 

includes assessing scholar performance, grades, courses taken, and take a look at scores. Random wooded 

area algorithms are integrated with statistics mining strategies to decide student performance. 

Advantages 

• Allows industry experts or lecturers to add real problems to the gadget. 

• Information required for pupil assessment can be located in instructional databases. 

• Students solve those troubles to benefit realistic experience. 

 

SELECTED METHODODLOGIES 

The development of Smart Skill Mentor starts off evolved with a detailed necessities analysis to decide 

consumer desires and key functions required for the device. This preliminary phase guarantees that the gadget 

meets the particular needs of students and teachers. Next comes the design section, in which key elements 

along with user interface layouts, database systems, and API endpoints are defined. The front-give up of this 

machine is built using React.Js, which affords a dynamic and responsive consumer interface, supplying a 

fascinating and intuitive enjoy for users. For lower back-give up operations, Node.Js is used to address API 

logic and server-facet processing, whilst MongoDB turned into chosen for statistics control due to its 

flexibility and scalability in dealing with massive and complex datasets.. 

 

SYSTEM ARCHITECTURE 

The Smart Skill Mentor framework consists of numerous integrated components, every of which plays a 

unique position inside the operation of the machine. The information series module serves as a foundation, 

collecting a huge variety of facts, which includes educational performance, psychological checks, and 

competency-primarily based assessments. This information is essential for developing customized studying 

paths. The machine uses advanced device mastering models to procedure this records and carry out duties 

inclusive of clustering, forecasting, and skill suggestions. These fashions permit the machine to provide 
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personalized gaining knowledge of opportunities to college students. The user interface consists of interactive 

dashboards, personalised mastering paths, and comments mechanisms that help student’s song their progress 

and regulate their mastering strategies therefore. The Real-World Problems Repository brings together 

realistic troubles from enterprise experts, allowing college students to apply their theoretical knowledge to 

actual-international scenarios. 

Data Collection 

Smart Skill Mentor statistics is gathered from a couple of sources which includes surveys, college facts, talent 

tests, and mental checks. The records collection process is designed to be complete, covering both educational 

and non-academic aspects of a pupil’s profile. To make certain moral managing of personal information, the 

corporation follows strict protocols of informed consent and statistics anonymization that guard the 

privateness of students’ personal records. 

Machine Learning Models 

The machine uses various machine mastering strategies to system and examine the accrued statistics. K-Means 

Clustering is used to group college students primarily based on comparable performance profiles and hobbies. 

This permits the business enterprise to apprehend the behavioral patterns of students and become aware of 

businesses with similar getting to know needs. Random forest is used to evaluate talent gaps and propose 

personalized mastering paths, resulting in more targeted educational experiences. Additionally, Natural 

Language Processing (NLP) fashions such as BERT are used to research students’ psychological traits based 

on their responses to surveys and checks. This allows the learning manner to evolve to students’ character 

sorts and cognitive choices. To in addition enhance personalization, reinforcement getting to know is used to 

offer actual-time updates to gaining knowledge of paths based totally on student development, which permits 

the device to evolve to their converting wishes. 

System Features 

Smart Skill Mentor gives numerous key capabilities that make it a powerful device for customized learning. 

One of its specific functions is its personalized gaining knowledge of paths, powered by using AI-powered 

tips tailor-made to every pupil’s character wishes and desires. The gadget ensures that scholars have get 

admission to to the maximum applicable and effective mastering sources. Another vital element is the 

integration of actual-international troubles, wherein realistic troubles learned from industry experts are 

integrated into the curriculum. This allows college students apply their theoretical know-how to real-lifestyles 

conditions, thereby enhancing their trouble-fixing talents. Finally, the device also consists of development 

tracking, which presents college students and teachers with dynamic dashboards that show performance 

metric updates in real time. This lets in for continuous tracking and adjustment of learning strategies to make 

sure that scholars are on the right track and making meaningful progress. 

 

 
Figure No 1: System Architecture 

 

SYSTEM MODULES 

1. Login Module  

2. Student Module  

3. Teacher Module  
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4. Admin Module 

 

Modules Description 

• Login Modules 

The Login Module enables users (students, teachers, and admins) to securely access the platform by entering 

their credentials. The system validates the input against the database to grant or deny access. Failed attempts 

prompt error messages for corrective action, ensuring secure and user-specific access control. 

• Student Module 

Students can engage with customized content consisting of quizzes, progress monitoring, and talent-based 

totally suggestions. This module connects studying effects to a roadmap based totally on their interests and 

performance, guiding college students towards skill improvement and mastery. 

• Teacher Module 

This module lets in teachers to create and control tests, song pupil development, and provide comments. 

Teachers can use development information to enhance curriculum implementation and promote higher scholar 

consequences. 

• Admin Module 

This module lets in administrators to create and manipulate teachers and college students. Administrators can 

screen and manage each scholar’s profile, which includes their route selection and progress statistics. 

 
Figure No 5:  Modules 

 

Backend Layers 

• Database layer: Stores scholar statistics, assignments, and system learning consequences, offering 

seamless data search and control. 

• Machine studying fashions: Implements clustering and classification algorithms to customise student 

guidelines and undertaking design. 

 

RESULT AND DISCUSSION 

The Smart Skill Mentor machine was practically evaluated with a sample of 60 students from numerous 

instructional backgrounds. The assessment examined their interplay with the system, the accuracy of talent 

suggestions, and the effectiveness of actual-world problem-solving functions. 

 

The outcomes confirmed that 91.6% of students discovered the skill recommendations to be exceedingly 

relevant and properly-matched to their educational strengths and career pastimes. The K-Means clustering 

algorithm efficiently grouped students based totally on their instructional overall performance and mental 

profiles, offering personalized and actionable recommendations for every person. 

 

The actual-international hassle-fixing module made a big effect. Eighty three% of students actively 

participated in as a minimum one undertaking and 70% of them obtained superb comments from their industry 

mentors. These problems supplied realistic ideas, bridging the space among theoretical information and 

actual-global software. Students said this component improved their self assurance and preparedness for 

enterprise desires. 
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The development tracking module with dynamic dashboards became properly-obtained, with 87% of college 

students locating it intuitive and motivating. Visualizing gaining knowledge of paths and development in skill 

acquisition advocated persisted engagement. Additionally, gamification functions consisting of badges and 

leader boards elevated user engagement by way of 28% compared to traditional mastering structures. 

 

Compared to existing getting to know systems along with standard getting to know control structures (LMS) 

and adaptive systems, Smart Skill Mentor demonstrated advanced outcomes. The accuracy of ability 

suggestions become 91%, as compared to seventy four% in LMS and 79% in adaptive systems. Student 

pleasure changed into notably higher, with 88% expressing normal delight with the web page. 

 

Participant feedback showed a sturdy desire for the actual-international hassle module. Recommendations 

blanketed increasing the framework to consist of additional professions and integrating certifications for 

attaining talents. Site directors highlighted the benefit of the executive portal for adding assignments and 

checking student development. 

 

However, the machine confronted a few challenges. Collecting diverse datasets required collaboration with 

organizational stakeholders, which created logistical demanding situations. Training system getting to know 

fashions for psychological profiling required sizable computing assets. Extensive backend optimization 

became required to provide actual-time, low-latency remarks for the duration of peak load periods. 

 
Figure No 5: Result Module 

 

Comparison with Existing Systems 

Model/System 
Precision 

(%) 

Recall 

(%) 

Contextual Accuracy 

(%) 

F1-Score 

(%) 

Generic Learning Platforms 74 71 769 72 

Adaptive Learning Systems 79 77 75 78 

Proposed Model (Smart Skill 

Mentor) 
91 89 88 90 

Generic Learning Platforms 

These platforms are designed to provide the identical content and learning revel in to all customers without 

personalization. They all follow a similar method and consciousness mostly on content transport. They don't 

have any mechanism to customise the getting to know revel in based totally on character strengths, 

weaknesses, or possibilities. 

 

Examples: 

• Coursera: Offers standardized courses created by universities or corporations. Although college students 

can select courses, the website does now not tailor content based on individual progress or options. 

• Khan Academy: Offers instructions in numerous subjects with predefined content and sporting events, 

but without problem or attention to person students. 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25023294 Volume 16, Issue 2, April-June 2025 9 

 

• EdX: Like Coursera, it gives instructional content material however does no longer adapt to the tempo 

or ability degree of the learner adaptive Learning Systems. 

• These structures use algorithms to personalize the gaining knowledge of enjoy based on a man or 

woman’s strengths, weaknesses, tempo, and progress. Adaptive platforms dynamically adjust assessment 

content or trouble primarily based on scholar overall performance. 

Examples: 

• Duolingo: For language learning, it customizes the problem of training based totally at the consumer’s 

overall performance in preceding sporting events. 

• DreamBox Learning: An adaptive math platform for students that adjusts the difficulty of math issues 

primarily based at the scholar’s contemporary degree of information. 

• McGraw-Hill ALEKS: An adaptive learning platform primarily for mathematics, which provides 

personalized recommendations and identifies skill gaps. 

 

CONCLUSION 

In this text, Smart Skill Mentor has demonstrated its effectiveness as a customized ability development 

platform, bridging the distance between educational learning and commercial skills. The device’s potential to 

provide accurate pointers, interact college students in realistic duties, and dynamically song progress positions 

it as a transformative tool in education and career instruction. We used the ordering undertaking within the 

student dataset to evaluate students’ performance based on their background, which includes attendance, 

magnificence take a look at ratings, seminar participation, and undertaking grades. This records facilitates us 

classify students into distinctive classes and examine their overall performance at the end of the semester. 

Smart Skill Mentor builds in this foundation, supplying a comprehensive solution for customized skills 

improvement and realistic training the use of artificial intelligence and psychometrics 
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