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Abstract

Online learning or distance virtual learning has attracted a couple of gathering primarily due to the way that it licenses
taking up guidance free of individual establishment and region. The essential purpose in giving tutoring is to help
with additional fostering the learning consequences of the students. In any case, the course satisfaction rates for the
online course programs are exceptionally low. In this endeavor, the central objective is forecast of student execution
result. Prescient model would be made through a couple of examinations by applying different Al and data mining
calculations explicitly KNN, Random woods, Gradient Boost, Multi Layer Perceptron brain organization model and
RNN LSTM model. The dataset that would be used is Open University Learning Analytics Dataset (OULAD) which
includes portion and snap stream data for the students. In the ongoing scene, technology has immensely advanced and
the corporate regions have taken on late techniques for proceeding with bargains. Through mechanical progress,
affiliations and corporate establishments have had the choice to exploit current calculations that have broadly
additionally fostered how organizations are coordinated. Artificial Intelligence and Al propels have immensely
additionally fostered the calculations used in business dynamic. Headways like the use of distributed computing, and
the gigantic data have been exploited commonly in making corporate affiliation and adventures achieve set targets.
Further the calculations have additionally fostered the gadgets used in data mining, assessment and reporting making
organizations process clear and strong. Data mining instruments have made it functional for relationship to exploit the
enormous data space to make more instructed decisions. This has added to progress of the customary usage of data and
assessment chipping away at the cheating to better business displays.

Introduction

In the new years, there has been massive development in the online learning or distance learning tutoring all over the
planet. The online learning guidance stage gives the decisions of recorded video addresses, online assessments,
discussion get-togethers for making sense of inquiries, live informative course with the educator through the web.
Due to the huge versatility and level of comfortness that the online planning offers, it has attracted a couple of
students to evaluate the online preparation. The online learning offers accommodating opportunities and gigantic
resources for sorting out some way to seek after guidance for moved kind of people generally all through the planet.
This in like manner progresses preparing for all age get-togethers, level of tutoring and master establishment.
Moreover, these days a couple of enlightening foundations and universities engage students to take up for online
courses. This is a result of the way that there could be monstrous number of students enrolled for online getting ready
when diverged from the standard preparation eye to eye. Moreover, the cost of online sort of teaching is much more
affordable when stood out from the ordinary strategy for preparing. This heap of components exceptionally
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contributed in online getting impacting by and large . In standard technique for teaching, the educators can associate
with the students really and can concentrate close to the students. The teachers thusly can unendingly study the
introduction of students on various points of view including overall new development and learning gain. The
educators can thusly take helpful actions for additional fostering the student's learning experience in achieving most
prominent learning gain. Along these lines, it prompts very few students bombarding the course or dropping

from the guidance.
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Nevertheless, the situation is exceptionally unique in case of online sort of learning. There are less participations
between the students and the instructors. There are more number of students named to the teachers achieving high
student educator extent. Moreover, the student assortment prompts the teachers not surveying the learning gain of each
and every student widely in the online planning stage. Due to this heap of reasons, there is a basic higher speeds of
students leaving or besieging the courses in online tutoring than in standard on premises guidance. For example, in
Massive Open Online Courses (MOOCSs) which is an extension of online learning developments, the culmination
rates right currently are low (0.7%-52.1% having center worth as 12.6%), reported by Jordan 2015. Similar is what is
going on with the other online courses introduced from the schools, for instance, Open University UK and China (Jha,
Ghergulescu and Moldovan 2019) . Online tutoring is independent kind of guidance where the headway and the
fulfillment of the readiness absolutely depends upon the motivation from the students. One of the hardships is that the
students in all likelihood will connect with the PC structure or application rather than the teacher or the educator.
Similarly, the online planning has only induction to the student fragment data and to the data about the student
relationship with the readiness stage fundamentally as snap rehearses. Additionally, as shown by the Santos et. al
2014, the students drop out earlier in the courses , conventionally 75% of the dropouts occur in the basic weeks.
Hence, there is essential to find a way for reviewing the display of the students. This would ultimately offer a phase
and opportunity to zero in on the students who are deficient with respect to the presentation or are behind the headway
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track of the course. This would eventually decrease the student dropout and disillusionment rates. Consequently, there
is an amazing need to choose the student's presentation and assess their headway in the online planning. In the new
years, a couple of assessment studies

have been driven on the expansive data being delivered from various foundations offering online learning preparing.
This available informative data can be used to remove different models which could be important social affair the
acceptable headway targets. In such way, unmistakable Al techniques can be used and applied to isolate the
privileged information. To address this, a prescient model would be manufactured and done to thus predict the student
execution and result and choose things, for instance, accomplishment speed of the students. The OULAD dataset is
used in this assignment by predicting the student execution in the appraisals. The investigation question to be tended
to is according to the accompanying: Can the Al and data mining techniques give a comprehension into the student
execution and thusly help in taking the fundamental decisions for steady improvement in the tutoring getting ready
system?.

Useful and feasible data use staggeringly chips away at the show of affiliations and the corporate foundations. This
use should be used current advances in data mining, examination and show. These state of the art progresses in
business, has made the complex anyway liked in show over the standard ones. Data mining propels especially through
use of the state of the art calculations has altered the lifestyle of organizations with basically every business today
moving towards data mining instruments to additionally foster execution of their business. Customer encounters and
care has in like manner been affected firmly with additional clients becoming aware of the business things. Through
usage of technology, various applications have been made to oversee organizations moving arrangements and cycles
from the authentic word to the web space. It is acknowledged that extraordinary many arrangements happen over the
web each second. Web business exploits the modernized age limits of using electronic devices in doing their business.
Nearly everyone in the world cases electronic devices, for instance, high level cell phones and PCs that have limit of
web access. With various trades happening gigantic proportion of data and ding advancement has been introduced to
organizations' and relationship to interaction to make informed decisions. Cheating of the data mining technology has
changed nearly everything in the money related world through setting of standards that need to arrange for
organizations' to achieve objectives. Abilities to have and experience of data mining today has been made basically
fundamental interest especially in numerous business as they have moved to the usage of data mining instruments.
Use of data mining techniques with additional capacities in artificial intelligence and machine slanting has
additionally evolved data handling with conspicuous verification of different data plans. This has made possible to
request and gathering data for suitable assessment and use in making of informed decisions. Data set aside in databases
recalling for the web cloud stockroom can be checked and researched mindfully to set up the data plans. Various data
bunches recognized may be given away in a singular facilitated database something to do with future trades . The rule
reasons of performing data checking and examination are to make social affairs of related data from various data sets.
Future examples and models in data can be expected from the gatherings of data outlined. This is critical in additional
creating organizations provided for clients by the affiliations

Concept of Artificial Intelligence —

Artificial Intelligence (Al) is one of the guideline techniques for examining business process data and supporting
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powerful cycle in tries. It might be considered as the most recent stage among the improvement times of Management
Information Systems during the last numerous years. Rule tasks of Business Intelligence Systems are shrewd
examination, compromise, assortment and a complex assessment of data beginning from various data resources
(Olszak and Ziemba, 2007: 136). To play out these tasks Business Intelligence structures use explicit things, advances
and strategies that rely upon a particular data system establishment including gadgets, for instance, data conveyance
focuses and Enterprise Resource Planning (ERP) structures. Business Intelligence can be portrayed as the mix of
things, technology, and methods to facilitate key data that tries need to additionally foster advantage and execution.
The central occupation of Business Intelligence in an endeavor is using data assets to the extent that business data and
business examinations inside the setting of key business processes that lead to correct decisions and exercises
achieving additionally created business execution (Williams and Williams 2006:2). Business intelligence takes the
volume of data assembled by an affiliation and stores, and changes it into critical data that pioneers can use in their
regular activities. It helps with finding the significant depiction of data and gives one variation of the real world and
data in accessible reports and examination, so better and more ideal business decisions can be taken in all useful, key
and imperative levels. Al structures should integrate a convincing data conveyance focus and besides a responsive part
fit for really looking at the time-essential useful cycles to allow key and practical pioneers to tune their exercises
according to the organization procedure (Matteo and Stefano and Luris, 2004). The rule objective of Al systems is to
give an all around examination of bare essential business data, including database and application progresses, similarly
as assessment practices. To carry out such assessments, these systems should have the capacity of possibly
encompassing data the leaders, adventure resource organizing, decision sincerely steady organizations and data
mining .For processing unrefined data, Bl structures integrate a couple contraptions and programming for Extraction,
Transformation and Loading (ETL), data warehousing, database question and reporting, complex/on-line logical
processing (OLAP) data examination, data mining and portrayal.

Al Methodologies and Tools -

Artificial Intelligence ways of thinking are usually used for following business purposes to chip away at various
leveled execution: Measurement activities to conclude execution estimations that enlightens bosses aboute progress
towards business goals. These activities are a piece of the Corporate Performance Management framework which
integrates a lot of gadgets like Portals,

scorecards or dashboards. A particular mix of these instruments might be the estimation for explicit business targets. For
example, a sensible scorecard that shows portlets for money related estimations got together with convenience,
progressive learning and improvement estimations. Examination activities to cultivate quantitative cycles for ideal
dynamic ande to perform Business Knowledge Discovery. These activities incorporate gadgets, for instance, data
mining, genuine assessment strategies that anticipate or give sureness estimates on real factors, assessing, prescient
examination, prescient modeling and business process modeling. Itemizing activities to encourage an establishment
expressly for key uncovering toe serve the fundamental powerful instrument of a business. These activities incorporate
gadgets like data portrayal and OLAP. Participation practices that give different social affairs to collaborate through
datae sharing and Electronic Data Interchange. Such a structure would consider constant scattering of estimations
through email, illuminating systems or possibly wise introductions. Data Management activities to make business data
went through strategies ande practices to perceive, make, address, proper and engage gathering of experiences that are
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legitimate business data. The vital value of Bl instruments can be summarized as taking care of, integrating and
sorting out data; addressing and specifying data; and eliminating data. Bl structures generally offer a consolidated
game plan of instruments, advancements and programming things that are used to arrange heterogenic data from
conveyed sources and take apart the organized data so that isolated data can commonly be used. Bl endeavors use a
blend of the mechanical development of the Bl structures (Olszak and Ziemba, 2007: 138). The most notable gadgets
used for Business Intelligence tasks are:

OLAP (Online analytical processing):

It can essentially be described as programmed assessment of data conveyance focus or data store data to yield
important business intelligence. OLAP gives multi-layered, summarized viewpoints on business data and is used for
itemizing, assessment, modeling and making game plans for propelling the business. OLAP procedures and
contraptions can be used to work with data conveyance focuses or data shops planned for refined endeavor
intelligence systems. These systems cycle requests expected to track down floats and separate essential components.
Uncovering programming makes added up to viewpoints on data to keep the organization educated with respect to the
condition regarding their business. Other Bl instruments are used to store and look at data, for instance, data mining
and data circulation focuses; decision sincerely steady organizations and assessing; report stockrooms and file the
chiefs; data the board; arranging, data portrayal, and run boarding; the leaders data systems .

Data Mining:

Data mining techniques have been made for examination and assessment of tremendous measures of data to find
critical models and rules through customized or self-loader suggests. In Business

Intelligence setting, Data mining is used for finding and eliminating critical data in corporate data stockrooms that can
maintain business decisions. It is a reciprocal contraption to various data assessment strategies like bits of knowledge,
OLAP, bookkeeping pages, and crucial data access. Data mining finds models and associations disguised in data, and
it is seen as the middle period of Knowledge Discovery in Databases. Data Discovery in Databases is the whole course
of using the database close by any important decision, preprocessing, sub-reviewing, picking the suitable way for data
change or depiction, applying data mining procedures to determine plans from it and surveying the aftereffects of data
mining to perceive the subset of the predetermined models that can be seen as data (Fayyad and Piatetsky-Shapiro and
Smyth, 1996:82). While rehearsing data mining programming, it is at this point needed to know the business, fathom
the data, or have some familiarity with expansive verifiable strategies. In addition, the data found by data mining
ought to regardless be affirmed, thusly it helps business analysts to deliver hypotheses, but it doesn't endorse the
speculations (Rygielski and Wang and Yen, 2002:485). Data mining incorporates various methodologies including
bits of knowledge, brain organizations, decision trees, inherited calculations, and data portrayal to manage enormous
measures of data. Data mining yields are all things considered organized as connection, gathering, portrayal, and
forecast (Chien and Chen, 2008:281). Connection is the revelation of alliance rules showing quality regard conditions
that occur as frequently as conceivable together in a given dataset. Bundling is the most common way of detaching a
dataset into a couple of gatherings wherein the intra-class equivalence is intensified while the between class closeness
is restricted. Game plan decides a limit or model that perceives the outright class of a thing subject to its credits.
Expectation is a model that predicts a steady worth or future data designs .

Data warehouse:
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A data stockroom is fundamentally a singular, complete, and consistent store of data procured from a collection of
sources, progressed for movement and made open to end clients in a way they can grasp and use it in a business
setting. It assembles and stores composed courses of action of unquestionable data from various useful structures and
feeds them to somewhere around one data shops. A data dissemination focus sponsorships the genuine multiplication
of data by dealing with the different endeavor records for blend, cleansing, assortment and request tasks. It can
moreover contain the utilitarian data which can be described as an updateable game plan of consolidated data used for
enormous business wide essential dynamic of a particular part of information. It contains live data, not reviews, and
holds irrelevant history. Data sources can be utilitarian databases, valid data, outside data for example, from factual
looking over organizations or from the web, or data from the by and large existing data conveyance focus
environment. The data sources can be social databases or anything different data structure that maintains the line of
business applications. They moreover can live on a large number of stages and can contain coordinated data, similar to
tables or accounting pages, or unstructured data, for instance, plaintext records or pictures and other intelligent media
data .

Utilizations of Al systems in business limits

Most of the business limits depend upon each other which suggests Al Applications connected with them are
moreover dependent upon each other. Bl applications are generally used in the going with industry works isolated from
their use in fundamental dynamic: Customer Analytics: Customer profiling, assigned publicizing, personalization,®
local area situated filtering, buyer faithfulness, client lifetime regard, client unwavering quality Human Capital
Productivity Analytics: Call-center utilization and optimization,» creation practicality Business Productivity
Analytics: Defect examination, scope measurement and optimization,* financial uncovering, danger the chiefs, just
under the wire, asset the load up and resource orchestrating Sales Channel Analytics: Promoting, bargains execution
and pipelines Supply Chain Analytics: Supplier and dealer the leaders, conveying, inventorye control, flow
examination Behavior Analysis: Purchasing designs, web development, coercion and abuse detection,* client wearing
out, casual organization assessment (Loshin, 2003:17-24) In the composition there are numerous assessments about
changing data mining systems to explicit business cases. Business Process Intelligence instruments rely upon three
essential parts which are Process Data Warehouse Loader that isolates data from process logs; Process Mining Engine
that uses data mining procedures making refined models to help clients with separating the explanations behind
practices of interest similarly as predicting the occasion of practices in running cycles and the Cockpit that is a
graphical connection point to give reports to clients (Grigoria and Casati and Castellanos and Dayal and Sayal and
Shan, 2004:325). Another renowned application field of data mining is Customer Relationship Management (CRM). In
CRM applications data mining can be used to anticipate the advantage of potential outcomes as they become dynamic
clients, their season of being dynamic clients and that they are so inclined to leave. Also, data mining can be used all
through some unclear time period to expect explicit changes in experiences concerning client data and lifecycle events
so missions or other CRM instruments can be used to keep clients dynamic from needed client areas. This data mining
approach for CRM is called advancing data intelligence and it relies upon two sections that are client data change and
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client data disclosure (Rygielski and Wang and Yen, 2002:494). Another audit is about staff decision for
organizations that enthusiastically rely upon HR. This philosophy integrates a data mining design to remove supportive
standards from the associations between staff profile data and their work rehearses so personnel assurance process
ends up being more precise. Moreover, the mined results are also expected to coordinate the decisions in additional
creating human resource the board practices including position update, work turn, training, and calling way
improvement. The data relies upon applicants” demographical data like age, sexual direction, intimate status,
preparing establishment, and work understanding to expect their work execution and support (Chien and Chen,
2008:288). Another audit is connected to additional creating effectiveness in gathering conditions using data mining.
In gathering conditions, different components influence handiness and rarely these factors are dependent upon each
other.

Literature Review

As indicated by Agrawal (2015), the business examination front end includes exercises, for example, chief
announcing upheld by the data mining motor that works at the backend inside the business organization. This has
improved the business detailing procedures making organization to have adequate efficient data for direction.
Business investigation has utilized the utilization of Al calculation s that can distinguish and order data and data as
per the data designs displayed by the huge data sets. The enormous data sets are separated into more modest data
bunches that are simpler to examine and acquire solid ends that help organization independent direction. Through
reasonable utilization of the data mining devices accommodated the organization utilize, for example, the
administration data frameworks along with online analytical processing, business examination is currently a days
made more straightforward and better. Conventional strategies for data investigation were wasteful and dependable
contrasted with the advanced techniques anyway there are more explores made to improve them particularly through
utilization of the artificial intelligence and the Al innovations (Delen, et al., 2018). This will pursue choice making
through future business investigation better and organization and business ventures will actually want to understand
their maximum capacity. Obtaining of data and data from the clients by organization for examinations through present
day data examination techniques have additionally helped organization in better comprehension of their client's
necessities. As per Laursen (2016), data can be obtained from the clients through utilization of the data mining
apparatuses and strategies accessible for the errand in an organization. Data from different organization offices, for
example, finance are gathered utilizing data mining apparatuses and exposed to review for misrepresentation
identification and other related gambles. Further, significant organizations on the planet like goggle and Microsoft
have completely taken advantage of the capability of data mining calculations to improve proficiency and execution
of their organizations in administrations arrangement. These organizations have additionally promoted in imagination
and creative technology to guarantee improvement of artificial supported screens that assistance in further developing
business experiences. Different disengages can be laid out between organization that exploit utilization of the data
mining strategy and those leaned to the customary methodologies. Organization have had the option to enhance
benefits and limited functional expense through utilization of data mining apparatuses like fleeting, text, spatial, and
web mining (Moreno et al., 2016). Future data mining cycles and procedures are more disposed towards improvement
t of instruments to help data securing, capacity, processing and announcing. With current businesses moving towards
cloud innovations a ton of data and data will be produced by the organizations prompting enormous arrangements of
data that will expect to be broke down y all the more incredible assets. Enormous data technology can be utilized by
the guide of data mining apparatuses created through Al calculations and artificial intelligence to further develop
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dynamic cycles. The enormous data is accessible in huge sets that are complicated and expect to be separated in more
modest bunches for compelling examination, distinguishing proof of the data

designs a capacity for sometime later. The data mining devices assume an in significant part in this regard. The creators
in the examination paper research gathering strategies, profound learning and relapse methods for expectation of
understudy dropout and for the understudies who don't exit from the course, anticipating the eventual outcomes pass
or bomb in light of various gathering of qualities, for example, segment information, appraisal scores and VLE
cooperation data on the OULAD dataset. There were four distinct examinations led for both the drop out expectation
and to order the outcomes. The Al models were based on various classifications of the indicators including segment
data, appraisal scores, VLE cooperations and all ascribes. In any case, the elements like the understudy id,
code_module, module_presentation and exam_score were excluded as a component of the indicators. For the
outcomes in the Drop Out expectations accomplished in , the models made with the indicators as segment data had
AUC somewhere in the range of 0.61 and 0.64. The models made with appraisal scores as indicators accomplished
over 0.82 AUC and 0.84 for GBM and models in view of VLE cooperation highlights had AUC around 0.88 for GLM
and 0.90 for DL, GBM and DRF on the approval data. Likewise, results show that models on all credits accomplished
0.01 higher AUC than the models in light of VVLE collaborations as it were. The models made for result grouping in
view of socioeconomics data accomplished between 0.62 to 0.65 AUC on approval data. For evaluation scores
indicator, the AUC execution was 0.79 for DRF and 0.82 for GBM. The models accomplished around 0.90 AUC in
light of VVLE collaboration highlights while models in view of all credits had 0.01 higher AUC than models in view of
VLE cooperations alone. The scientists in the paper investigated the time- series consecutive order issue of foreseeing
the understudy's presentation utilizing a profound long transient memory (LSTM) model for the OULAD (Open
University Learning Analytics) dataset. The LSTM model for pass/bomb characterization work gave accuracy of
93.46% and review of 75.79%. This model outflanked the standard calculated relapse and artificial brain networks by
18.48% and 12.31% individually having 95.23% learning exactness. The model inside the initial 10 weeks of
understudy connection through virtual learning climate (VLE) anticipated pass/bomb class with around 90% precision.
The precision expanded with extra weeks and the misfortune values will more often than not decline with extra week-
wise data. The scholarly presentation for every understudy (pass/come up short) was anticipated with certainty of
69.69% acquired in the first week , 80.82% was accomplished in fifth week and 95.23% was accomplished somewhat
recently. The precision of foreseeing whether understudy would disregard or fizzle was 85% from the tenth week. The
outcomes showed that profound LSTM model had altogether further developed execution when contrasted with the
pattern models in anticipating understudies in danger. The creators in the paper present different Al calculations for
anticipating understudy scholarly execution. The layered decrease calculation utilizing two calculations Principal
Component Analysis (PCA) and Linear Discriminant Analysis (LDA) was applied on the OULAD dataset to diminish
the aspect and concentrate the significant elements. The three regulated learning calculations were utilized K-Nearest-
Neighbors (KNN), Decision Tree, and Logistic Regression for anticipating the objective worth which was anticipating
the consequence of the last assessment. The work shows that the layered decrease calculation followed by the
expectation

calculation had sensible exactness for forecast of understudy execution. The grouping exactnesses were 75%, close to
100%, and 99.1% for Logistic Regression, KNN, and Decision Trees, individually with PCA includes and was 84.9%,
98.18%, and almost 100% with LDA highlights. The creators in the examination paper dissected the online course
execution for double arrangement and four-class order utilizing the OULAD dataset. The data of year 2013 was utilized
for preparing and the data of year 2014 was utilized for testing. The tests exhibited that the best model engineering for
paired order having 50 neurons for LSTM stowed away size and a one layer FCN with 100 neurons. In the event of
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four-class order the best model had 100 secret size for LSTM and one layer FCN with 50 secret neurons. For both the
characterization, the more week after week data is presented the models were better ready to anticipate the
understudy's result. Likewise, adding the segment data supported the exhibition of the model. Likewise, a lackluster
showing of the proposed model DOPP is noticed on the grounds that the quantity of communications with online
stage at beginning phases is low. This is additionally on the grounds that DOPP model in view of profound model
methodology requires adequate data for advancement. The DOPP model was utilized to study the intra-course and
between course execution assessment. For intra course, the model was prepared on BBB, DDD and FFF for 2013B and
2013J periods and was tried on same course for 2014B utilizing 20 weeks click data and socioeconomics. The model
acquired improved results for intra-area tries different things with train and test course from same space contrasted
with between area explores different avenues regarding train and test courses from various area. In research paper[5],
a two prescient model were grown in particular in danger understudy model and learning accomplishment model. The
creators utilized two datasets to be specific Harvard dataset and OULAD dataset. The chi square test was used to
channel the main elements. The five Al models were applied to be specific NNET2, Random Forest, GLM, GBM and
NNET1 to recognize in danger understudies for complete and decreased set of highlights. The F Measure results
showed best execution for full and decreased set of elements for the models GBM and NNET1 though RF and GLM
had most reduced execution. Every one of the classifiers had great precision for both the models. The GBM yielded
execution worth of 0.894, 0.952 for first and second model separately while RF model yielded esteem 0.866 in atrisk
understudy system accomplished the least exactness. The concentrate in research paper[6] predicts the exhibition of
the understudy specifically course utilizing individual data and successive conduct data with VLE. The creators have
proposed an original repetitive brain organization (RNN)- gated intermittent unit (GRU) joint brain network where
the missing stream data is filled. The creators played out a paired characterization to be specific pass/come up short
for anticipating the result of the understudy execution in the online course. The classes 'Pass' and 'Differentiation’
were considered as 'Pass’ and 'Pull out' class was overlooked. The verifiable course data was utilized to foresee the
understudy execution in the ongoing course. The engineering of the RNN-GRU model was executed with two
completely associated layers in socioeconomics module with 128 neuron and three layers in forecast module from 384
to 1536 units. The RNN in both evaluation and snap module comprised of seven secret layers with 256 units. The
enactment capability utilized was Leaky Relu for each completely associated layer aside from the last layer in the
expectation module and streamlining agent utilized was ADAM with learning rate 0.00002. The three sorts of time
series profound brain network pattern models for processing the successive learning data were utilized: RNN, GRU
and LSTM. The examinations on the OULAD dataset showed that straightforward calculations, for example, GRU
and RNN had improved results contrasted with complex LSTM model. The joint model proposed accomplished more
than 80% precision in anticipating for in danger understudies toward the finish of semester. The scientists in the
study[9] utilized the segment (static data) and understudy communications with VLE Virtual Learning Environment
for distinguishing the understudies in danger. The most applicable VLE action types are chosen utilizing Bayesian
methodology. The four prescient models were fabricated involving the segment data for each week specifically:
Bayesian classifier, Classification and relapse tree (CART), k closest neighbors (k- NN) with segment/static data and
k-NN with VLE data. The accuracy had an increment from half toward the start of the semester to 90% towards the
finish of the semester in forecast of in danger understudies. The review was steady at half all through with 30% toward
the end due to inadequate outcomes from the past appraisals.

Problem Statement
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Current world businesses that recognized the utilization new and arising movements have turned out to be more useful
than business truly got under the standard advances. Despite mentality of the new and arising progresses different
organizations and connection have been hesitant to prepare its lethargic breaking point. This has been ascribed to
shortcomings and nonappearance of thought in regards to the affiliations and corporate business undertakings. Data
mining has been improved by days working on its capacity to make persuading data evaluation and agreeable
proclaiming. Business determining is especially crucial as it draws in relationship in appearing at basic choices. It
assists businesses with changing better to their natural elements and subsequently it is head to have data altered for
persuading dynamic. Affiliations and business experiences can use the adjusted data in working on their appear
through better propelling methods of reasoning. This can in like manner cause them to perceive better business
openings. It is vital that connection and business word utilize client's data yet with usage of morals principles to set up
essential businesses Data mining is likewise tolerating a fundamental part in Business evaluation with business now
days arranged to get significant experiences from the data. Data and data set up from different business sources should
be legitimate dealt with and recovered to help business assessment. It has been besides seen that there are gigantic
openings in moderate demonstrations of data use. For relationship to deal with most prominent restriction of the data
use these openings ought to be tended to. Utilization of man-made thinking data, Al comparably as assessments data
basic data can be developed that can help in framing business and connection . Moderately couple of affiliations and
corporate establishments have had the decision to take on the focuses and clearly it could require a hypothesis to
change them completely.

Objective of the study

. To identify and eliminate business problems and inefficiencies.

. To study the impact of Al on business operations.

. To concentrate on the difficulties of acquiring understanding from gigantic volumes of information (big
data).

. Analyze data with a recorded setting, streamline activities, track performance, speed up and further

develop dynamic

Scope -

Result-arranged person with strong data science establishment and strong factual analytics capacities is enthusiastic
about fulfilling the obligations of a Data Analyst in Tona Inc. Obtaining explicit ability arranging data input structure
and factual models significant for helping upper organization make profit-pulling choices.

A fast understudy restless to stand firm on a Data Analyst traction with Deloitte Corporation; bringing impressive
intelligent capacities, wide information on exercises, and great data definitive abilities to help association and clients
achieve their destinations.

© 2025,IJSREM | www.ijsrem.com DOI: 10.55041/IJ]SREM40560 | Page 10



http://www.ijsrem.com/

27 3y
.
IJSREM
g‘ﬁlnternatmnal Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

Driving forward Data Analyst with strong information on number related hoping to work in a comparable cutoff with
Online review enterprise; going with outstanding understanding of business exercises close by analytics devices for
successful investigation of data.

Research Methodology

The fundamental stage in fundamental reasoning is the conspicuous verification of a need or opportunity. For
mechanical organizing, these necessities and openings are clearing and moved. Mechanical orchestrating is a general
space of backbone among the organizing disciplines. Those sitting for its test for the Fundamentals of Engineering
(FE) Exam need ace in twenty viable areas. This is in any event as various as various controls. Hence, present day
coordinators have a more critical than-standard interest for data in dealing with their commitments. A lot of this data is
open; the test is getting to it. The ideal mechanical social gathering to help that work is data mining. Regardless, while
data mining can help mechanical coordinators measure and destroy data, picking the best data mining methods and
plans can be confounded. As checked above, there are a wide degree of programming vendors with different data
mining programming applications. Each advances its own data mining thinking. Data mining, as mechanical
orchestrating, is the outcome of the change of various controls and suitably the way toward executing data mining
measure in present day organizing is chafing and requires a colossal heap of unequivocal data. Issue Definition There
are such limitless decisions, endeavors, methods, contraptions, affiliations, and ways of managing direct data mining
that extraordinary experts acknowledge that its evidently difficult to design and execute projects. Notwithstanding the
way that procedures as of now exist, they are proposed for express programming packs. A huge piece of these
viewpoints use a standard quantifiable system. It is currently not wonderful that this system to supervise data
burrowing is sufficient for getting the goliath degree of data expected for present day organizing applications.
Subsequently, a data mining structure to meet the specific rudiments of current orchestrating is required. Such a
viewpoint ought to help mechanical experts in picking reasonable data mining instruments and executing data mining
projects as per a structures perspective.

Primary Data:

rincipal information can't avoid being information that is aggregated by a specialist from direct sources, utilizing
frameworks like diagrams, gatherings, or starters. It is collected considering the examination project,
straightforwardly from essential sources. The term is utilized on the other hand with the term optional information.

Secondary data grouping

The shot at information to be gathered will be totally accomplice and ward on discretionary examination procedure.
IOT feel that discretionary information can be gathered from viably

appropriated sources, existing discussions and insightful work actually drove by existing makers. The OULAD dataset
contains the understudy data from the courses introduced at the Open University (OU) during 2013 and 2014. Open
University offers distance learning at an enormous scope worldwide.
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Secondary data implies information that is gathered by someone other than the client. Normal wellsprings of right
hand information for humanism join censuses, data gathered by government divisions, genuine records and
information that was from the beginning totaled for other examination purposes. Discretionary information
assessment can save time that would by somehow be spent get-together information and, particularly by beliefs of
guantitative information, can give more vital and extra surprising databases that would be inconceivable for any
singular expert to gather with no one else.

Quantitative data —

There are almost 170,000 understudies enlisted in various courses. The dataset contains the segment data alongside
the amassed click stream data of understudy connections in the virtual learning climate (VLE). This dataset contains
the insights regarding 22 courses or module- introductions, 32593 understudies, alongside their evaluation results,
every day outlines of understudy clicks (10,655,280 passages) and their connection logs with the virtual learning
climate. Quantitative and enthusiastic information give different outcomes, and are dependably used together to get a
full picture of a general Al (affiliation). For example, in case information are gathered on yearly compensation
(quantitative), occupation information (theoretical) could moreover be amassed to get more detail on the generally
ordinary yearly compensation for every sort of occupation.

Qualitative data -

Qualitative data is dreadful with inferential evaluations as all methodologies rely on numeric characteristics.
Enthusiastic information will be unprecedented in nature and the data will be mindfully unraveled by setting
everything straight the Artificial intelligence related execution records with information got from the quantitative
examination.

Data Analysis

The dataset contains a bunch of seven distinct CSV documents as follows —

student_info — It contains the understudy data alongside their socioeconomics and results. The understudy could have
various columns if the understudy concentrated on different modules. The document contains the beneath sections:
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. code_module — ID code for the module for which understudy is enlisted. * code presentation — distinguishing
proof code of the show for which understudy is enrolled. « id_student — understudy's novel ID number « gender — gender
orientation of the understudy < locale — understudy's geographic district while concentrating on the module-show. ¢
highest_education — understudy's most noteworthy understudy training level * imd band — It is UK explicit social-
practical pointer, demonstrates the band of the understudy home during the module-show. « age_band — understudy
age band ¢ num_of prev_attempts — number of endeavors for module by understudy. * studied credits — absolute
credits for modules examined by understudy presently ¢ inability — shows whether the understudy has handicap. ¢
final_result — end-product of the understudy in the module-show.

student_registration — Registration data of every understudy for module introductions. Document contains five
sections:

. code_module — ID code for the module for which understudy is enlisted. * code presentation — ID code of the
show for which understudy is enrolled. ¢ id student — understudy's extraordinary distinguishing proof number
date_registration — date of understudy enrollment for module show. The quantity of days is estimated to the beginning
date of module-show. In the event that the worth is negative for example - 20, it implies that understudy enlisted to
module show 20 days before it began. ¢ date unregistration — date of understudy unregistration from module show. It
is number of days estimated comparative with the beginning of module-show. For understudies finished the course
have the field as vacant.

understudy appraisal —

contains insights concerning entries and appraisal aftereffects of every understudy. There is no outcome recorded on
the off chance that the understudy doesn't present the evaluation. This record contains the accompanying segments: *
id_assessment — recognizable proof number of appraisal.

. id_student — understudy's one of a kind distinguishing proof number. * date submitted — accommodation date
by understudy, it is number of days since beginning of module show. * is_banked — status banner with regards to
appraisal result that is moved from past show. ¢ score — score of the understudy in appraisal. Score can go from 0 to
100. The score lower than 40 is signified as fizzle.

Detailed Structure of the Dataset —
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It is important when analysing certain dataset to know if there are any values which are missing or have null values. The
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From the Student Registration graph above , 70% of the rows are not containing data for date_unregistration. This
indicates that 70% of the students don't withdraw from the modules. The consistency of the students that are
unregistered is checked against the final_result. The final_result of the students that are unregistered should be
‘Withdrawn’. The student_info table is corrected with final result value for this condition. Also,in the VLE graph
above, nearly 80% of the values are missing for the columns week_from and week_to. Therefore, these columns are
not significant in the dataset analysis

Analysis and Visualization —

Age Band vs Final Result
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From the , most of the students fall in the age group of 0-35 years. The figure shows the distribution of students into the
final result based on the age groups.

Region vs Final Result
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The shows the plot of students in different regions versus the final result obtained. From the figure, there are

16000 + £000
14000 3000 |
p
12000 2000
10000
000
8000
2000
6000
4000 1000 |
2000 )
o
.. :
Gender Result

comparatively less students in the North Region and Ireland when compared to the other regions.

Gender vs Final Resuit
- O student

-~
=

fod

Pasy
VALK awr

Distinction

The shows the distribution of students according to the gender and a graph of gender versus final result. The number
of male students is little higher than the number of female students.
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Highest Education vs Final Resuit_
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The shows the number of students with higher education. The students with No Formal qualifications or Post
Graduate Qualifications are very less.

Disability vs Final Result
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The shows the number of students with disability and their respective final result. number of students with disability
are relatively less and the students with disability have higher percentage of withdrawing from the course.
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IMD Band vs Final Result
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The shows the graph of students in different IMD band versus the final result. There distribution of students with all
four results namely Distinction, Pass, Fail and Withdrawn in all the IMD band category.

Code Module vs Number Of Students

{
7000 4
%020 +
%00 |
40CQ <
000 ¢
2000 1
1000 1
i |
M L1 " G

Count of Students

Code Module

] 000 cee
© 2025,IJSREM | www.ijsrem.com DOI: 10.55041/I)SREM40560 | Page 19


http://www.ijsrem.com/

2s \3@
IJSREM . . . e . . .
%unﬁlntematlonal Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

The shows the count of students in different Code Module namely: AAA, BBB, CCC, DDD, EEE, FFF and GGG.
Maximum students registered for the courses BBB and FFF whereas the module AAA had very less students
registered.

Dataset Mining Methodology -

The below steps also illustrated in are followed for implementing the various classification model algorithms as
illustrated in the figure. - The input data is collected, visualized and analysed.

- The features which are most important and relevant in determining the target class are selected using different
feature selection methods. —

The dataset dimension reduction is done by eliminating the least significant features - Feature Scaling is performed
using standardization. —

The dataset is splitted into two sets training sets consisting of 70% and testing set consisting of 30%. - Different
machine learning and data mining classification algorithms are applied on the dataset. - Finally, the model
performance is evaluated by various evaluation metrics parameters.

[ Datais collected from
ASSESSMENts.CSV, COUSes.Csv,
studentAssessment.csv,
StudentlInfo.csv,
studentRegistration.csv,
studentVie.csv, vie.csv

| and null value | *  Reduction

{r N < 3\
| Check missing | [ Dimensionality l
=

D | g
Split Dataset f oriony |
Train Data 70% L—[ i |
Test Data 30% /l Stmdadiodn B

74

5 i i Performance Evaluation of
_Cl? ;s:f:::o:e?l'hg;;rshms Classification Model
-Random Forest Classifier Accuracy
-Gradient Boosting Classifier Precision
~Multi Layer Perceptron MLP
- RNN-LSTM

Recall

F1 Score

ROC Curve
Learning Curve

Pre-processing the dataset In this step, the important features are selected for feature set in order to generate
predictive model A new column ‘sum of sum click’ is created in student_vle data by aggregating the sum of
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sum_click features by grouping id_student, module_presentation. Similarly, a new column ‘avg score’ is created in
student-assessment data by calculating the mean of the score values for the student.

The following feature set described is selected for applying machine learning algorithms.-

Dataset

Selected features

student_info

module_presentation, id_student, highest_education,
num of prev attempts,studied credits disability final result

student reg

id student, module presentation date registration,date unregistration

student assessment

id assessment,id student.date submitted,avg score

student vle

id_student, module presentation, sum_of sum_click

The above four datasets are then merged using pandas merge function by merging the dataset tables on common key
fields. After merging, the final dataset contains 32480 entries.

Final Result Count

12000

10000

Number of Students
g 8§ 8

=]
3

WAthdrawn

Normalizing the Dataset —

Pass fall Destinction
Final Result

Pass 11830
Withdrawn 9929
Fail 6898
Distinction 2825

The dataset would be modified so as to make all the features as numerical. The values for the below features would be
modified to numerical values as below —
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Feature/Column Existing value New value

disability N I

disability Y 2

final_result Fail 1

final result Withdrawn 2

final result Pass 3

final_result Distinction -
highest_education Mo formal quals 1
highest_education Lower Than A Level 2
highest_education A Level or Equivalent 3
highest_education HE Quahification -
highest_education Post Graduate Qualification 5
module_presentation AAA 2013] 1
module_presentation AAA 2014] 2
module_presentation BBE_2013B 3
module_presentation BEBE 20131 -
module_presentation BBE_2014B 5
module_presentation BEE 20141 6
module_presentation CCC_2014B 7
module_presentation CCC_2014 8
module_presentation DDD_2013B 9
module_presentation DDD_2013] 10
module_presentation DDD_2014B 11
module_presentation DDD_2014] 12
module presentation EEE 2013] 13
module presentation EEE 2014B 14
module presentation EEE 20147 15
module _presentation FFF_2013B 16
module _presentation FFF_2013] 17
module _presentation FFF_2014B 18
module _presentation FFF_2014] 19
module _presentation GGG_2013] 20
module _presentation GGG _2014B 21
module_presentation GGG_2014] 23
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Feature Scaling —

This is required to ensure that all the variable values are in the same range or in same scale so that there are no
dominant features than others. The Figure 13 and Figure 14 shows the correlation of the

numerical features with the final result. As seen, the features ‘avg score’, ‘sum_of sum_click’ and ‘highest education’
have a very high correlation with the final result target value.

Correlation of Numerical Features with Final Result

final_result

e smees
oy s 8

It mau gt
a

L

%
1
-

final_resuit

oAU presentanco
fatr_reg et stior

final_result

avg_score | 0.438766

sum_of_sum_click
date_registration 0.191258
highest_education 0156742
date_submitted 0.147096
id_student 0.034045
module_presentation 0.022444
disability  -0.041371
studied_credits  -0.074657
num_of_prev_attempts 0117697

Heatmap of different features in OULAD dataset -
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The graph in the represent the histogram plot for all the numerical features.

© 2025, IJSREM | www.ijsrem.com DOI: 10.55041/IJ]SREM40560 |  Page?25



http://www.ijsrem.com/

27 3y
Q%JSREM‘%Q
International Journal of Scientific Research in Engineering and Management (I]SREM)
w Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

I'¥B

Train Test Split The dataset is splitted into train dataset and test dataset with 70% and 30% proportion from the given
dataset. The train dataset would be utilized for preparing the various models and the obscure test dataset would be
utilized for testing the model. This guarantees better computation of performance of the model. Building the predictive
models The objective of for this dataset examination is to anticipate understudy performance with least expectation
mistake. The expectation of the understudy performance are grouped into classes as Distinction, Pass, Fail,
Withdrawn is a multiclass arrangement issue where the yield variable which is eventual outcome for this situation can
be ordered into any one out of the three classes. The beneath Al and data mining calculations would be applied on the
OULAD dataset to anticipate the understudy performance with the most elevated exactness.

Results

Al Models:

The accompanying Al models would be executed with hyper boundary tuning strategy on the OULAD dataset.

K-Nearest Neighbors: It is a regulated learning calculation utilized for arrangement issue that accepts comparable
things exist near one another .
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Random Forest: It is a group learning order technique working by building a few choice trees and ascertaining
arrangement .

Slope Boosting: It is Al calculation for taking care of grouping issues, creating outfit of frail expectation model
that is choice trees building models in stage astute example.

Neural Network Models:

Tensorflow and Keras libraries are utilized to carry out the accompanying neural organizations for OULAD dataset.
For carrying out profound learning models utilizing neural organizations with tensorflow.keras API, there are five
stages as following Defining the model-This includes choosing the model and picking the organization geography
engineering which means characterize the layers of the model, arrange each layer with number of hubs and actuation
work, and interfacing the layers. Incorporating the model-In this progression, a misfortune work is chosen that should
be advanced like mean squared blunder or cross entropy. Additionally a calculation for streamlining should be chosen
like Stochaistic Gradient plunge or Adam. Fitting the model - This incorporates choosing the preparation arrangement,
for example, number of ages that is number of circles through dataset and group size which is number of tests utilized in
an age. The improvement calculation chose is applied during preparing to limit the misfortune capacity and refreshing
model utilizing back proliferation of mistake calculation. Assessing the model — This requires picking holdout set
which is the data excluded from the preparation dataset to get the impartial outcomes to assess the model performance
in making expectations on new data. Making expectations — This progression incorporates anticipating the yield
esteems for the new data where the objective qualities are not known.

Multi-facet Perceptron:

It is a standard completely associated neural organization model. This organization model comprises of layers of hubs
where each hub is associated with each yield from the past layer and additionally the yield of each hub is likewise
associated with every one of the contributions for the hubs present in the following layer. Multi-facet Perceptron model
is made with either one or a few Dense layers. This kind of model is more reasonable for plain data present in a table
or bookkeeping page where there is one line and one segment for every factor. MLP can be utilized for twofold
arrangement, multiclass characterization and relapse issues. The following is the engineering of the multi-facet
perceptron model fabricated utilizing keras.

Model is instated with Sequential: model=Sequential () and expects lines of data with 9 factors as info dim=9 is the
contention.
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There are 3 Dense layers as follows:

1) First secret layer contains 9 hubs and utilizations initiation work as relu and starting bit is set to random typical.

model.add(Dense(9, input_dim=9, activation="relu',kernel_initializer="random_normal’)

2) Second secret layer contains 5 hubs, actuation work is relu and beginning piece is set to random typical.

3) Output Layer has four hubs, enactment work is softmax and beginning part is set to random ordinary. model.

add(Dense(4, activation="softmax’, kernel_initializer="random_normal’))

The learning analyzer utilized is Adam, number of preparing ages are set to 100 and the model is prepared in groups
of 16 examples and the misfortune work is characterized by absolute crossentropy. RNN LSTM — Recurrent Neural
Networks RNN are helpful for working on the groupings of data particularly in the space of regular language
processing issues where the info comprises of successions of text data. It is likewise powerful in time series
forecasting and discourse acknowledgment. Long Short-Term Memory organization or LSTM is a famous variation
of RNN where it acknowledges succession of data as contribution to make expectations for class marks or anticipating
next qualities in the sequence[20]. In this issue, the performance of the models could be higher when the course is
approaching the finishing because of the snap and communication data with VLE and likewise bigger number of
appraisals taken. The model can therefore be prepared and evaluated at various time spans with the clickstream data
and score data. The following is the design of the RNN LSTM model assembled utilizing keras. Model is introduced
with Sequential: model=Sequential() and expects columns of data of arrangement data with first arrangement of
factors comprising of 3 variables(code_ show, id_ understudy, date) and second containing 2 factors (sum_ of_clicks,
score).
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Input Layer

v

LSTM Layer
16 nodes
Tanh activation function

l

Dropout 40%

Output

For building LSTM model, the data was somewhat changed to make time series data. The last dataset comprised of
code_module, code_presentation, id_student, date, score, sum_click , final_result which was created by blending the
particular sections from various data casings of the understudy data. The segment 'date’ had the worth in the scope of -
23 to 267 for course modules which indicated the offset of the day dependent on the course enrollment date by the
understudy. Be that as it may, there were records for the date section which were absent for understudies. Since the
dataset is very enormous comprising of data for 32593 understudies. Therefore, for this situation the LSTM model
was based on a more modest dataset considering the code module as AAA and code show as 2013J. This structure of
LSTM model could be anyway reached out to the whole dataset by setting up the dataset in the necessary format.
Difficulties in creating LSTM Model The missing data age rationale for date esteem was created and executed. Be that
as it may, the dataset couldn't be made as expected and a portion of the qualities for the date field were absent

and not many qualities were extra. Therefore, because of time limitations couldn't complete the structure of LSTM
Model for this dataset issue.

Performance Evaluation measurements —

In the wake of preparing the model the main part is to assess the classifier to confirm its pertinence. Underneath systems
and boundaries are utilized to survey the model
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Holdout technique - In this strategy, the accessible dataset is partitioned into two gatherings to be specific train and
test data which includes 70% and 30% of data separately. The train data is utilized for preparing the model and the
leftover test data is utilized for determining the rightness of forecast

. Cross-approval - K-overlay cross approval is an assessment technique to guarantee that the model isn't over-fitted. The
dataset is divided into k totally unrelated subsets randomly nearly having same size and out of them one is gotten for
testing and others for used for preparing. The whole process is rehashed for k folds. This process is iterated all
through the entire k folds

. Accuracy - It is otherwise called positive forecast esteem which is part of important examples among recovered
occurrences

. Review - It is otherwise called affectability is the negligible portion of important occasions among those that were
really recovered

. Disarray Matrix - It shows the characterization model expectation results. It assists with understanding how far is the
model is right and experiences into sort of blunders

. ROC bend (Receiver Operating Characteristics) - ROC bend is a visual portrayal for contrasting the arrangement
model that shows the chart of between the genuine positive rate and bogus positive rate. The region under the ROC
bend gives the exactness of the model. The more the model is
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away from the inclining, the more it is precise. A space of 1.0 means that the model is having wonderful precision .
Expectation to absorb information - These plots help to show formative changes in performance during learning. It is
additionally used to recognize dependent on the train and test/approval dataset as under-fitted, over-fitted or well-fitted

model

The results show that the accuracy for the models increased slightly after applying hyperparameter tuning using

randomized search. —

Machine Learning Algorithm Base Model Accuracy after H:vper
=z Accuracy Parameter Tuning
K Nearest Neighbour 0.727 0.734
Gradient Boosting 0.814 0.815
Random Forest 0.809 0.815
ML Algorithm Accuracy RMSE Precision Recall F1 score
K Nearest Neighbour 0.73 0.836 0.61 0.63
Gradient Boosting 0.815 0.738 0.74 0.76
Random Forest 0.815 0.738 0.74 0.76
Multi Layer Perceptron 0.90 - - -

The table below shows the number of samples for each of the target classes in the yTest (Test dataset).-

Final Result

Number of test samples

Fail 2147
Withdrawn 2892
Pass 3538
Distinction B68
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Confusion Matrix and ROC Curve for KNN Model —

Canfusion Matrix for K-Nearest Neighbors Model

—_ROC Cutve for K-Neatest Neighbors Model

: - 10 .e g
o 11860 33.0 922.0 6.0
2500
o8
o~ 197.0 1730 4.0 w 3
2 ¥ 06
; 1500 H 5
* - 3700 3.0 64.0 ‘§ 04 e ROC curve of ¢lass 1.0 (area « 0.88)
- 1000 } s ROC Curve of Class 2.0 {area « 0.99)
L+ RO turve of class 3.0 (acca ~ 0.36)
550 a2 ’,' ROC curve of class 4 0 (area = 0 §8)
™ 19.0 0.0 722.0 127.0 > * = micro-aversge ROC curve facea = 0.93)
e = e macroaverage ROC curve larea = 0 90)
' , ' ' -0 0o 4 - ~ v v
Fail wathdrawn Pats Distinction oc ] 02 04 06 o 10
Predicted labels Falue Posstive Rate
Confusion Matnx for Gradmnt Boosting Classifier ‘aa0a ROC Curve for Gradient Boosting Classifier
104
o 4.0 695.0 29.0 o
n Mo ””
28 -
-
g 290 20 50 = 3 -~
3 v 06 8T
o - 3500 - 22
5 F -
* - 3260 2.0 209.0 04 o ROC curve of class 1 0 (sren = 0 93)
~1000 i — ROC cutve of closs 2.0 (ared = 1.09)
S0 ROC curve of clats 3.0 (atex ~ 0.90)
%00 02 2% ROC curve of class & © (area = 0 94)
" 10.0 0.0 43%.0 4190 e g * *  muceo.average ROC corve (area = 0 96)
- * & macoavesage ROC curve (area « 0.94)
' ‘ ’ ' ] : - - v
Fau Withdrawn Pyss Dastnction DGo 0 a2 a4 06 0s 10
Pregecied labels Faise Poctive Rate
© 2025,IJSREM | www.ijsrem.com DOI: 10.55041/I)SREM40560 | Page 32


http://www.ijsrem.com/

LAY
17 1ISREM

- 7 INternational Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930
Confusion Matrix for RandomForest Classifier = J 50_( Curve for f}fg\_ﬁ_;y\fq{f{@!}s_;t{xﬂ ’
e 200 s —';
© 0.0 7250 19.0 7o
500 "t
(3.} >
2000 L 27
ww- 40.0 5.0 2.0 ) >
b v 06 L
2 - 1500 H e
- ~- 318.0 0.0 175.0 . "E 04 — :(Xi “l;"vfﬂx‘!aﬁl(f {area = 0.94)
- 1000 A e ROC Cuttve of class 2 0 (area = 1 00)
P s ROC curve of class 3 0 (area = 0. 91)
“0 02 P ROC curve of chass 4 0 (ares = 0 94)
- 12.0 0.0 460.0 396.0 5 ," * *  microaverage ROC curve (area = 0 97)
° ¢ ® & macroaverage ROC curve (area = 095) |
fad VAtharawn Pass Datingticn 0 '70 D = ,;_1 0’4 2 \‘)'6 045 i‘ﬂ

Predicted labeis False Positive Rate

From the confusion matrix in for the machine learning models namely KNN, Gradient Boosting and Random Forest
models, the student final result as Fail, Withdrawn and Distinction was best predicted by Gradient Boosting model
followed by Random Forest model which was slightly lesser than Gradient Boosting model. However, the final result
class as Pass was best predicted by KNN model followed by Random Forest and Gradient Boosting model.

dense 5 mput InputLaver

'

denze 5: Dense

l

denze 6: Dense

'

dense 7: Dense
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From the results above, the Multi Layer Perceptron had the highest accuracy of 90%. The next best models were
Gradient Boost and Random Forest model with accuracy of 81.5%. The K Nearest Neighbour had the least accuracy of
73%.

Recommendation

Different data mining techniques and tools have made association and businesses endeavors in the corporate world to
settle on informed choices that have seen them better their performance. It is significant that business tackle the
maximum capacity of the data mining tools in settling on association choices and decrease risks related with the
dynamic practices that are not data driven. It is anticipated the eventual fate of the association is brilliant with the
utilization of man-made brainpower and Al calculations being utilized to improve business dynamic exercises.

Significant viewpoints for building up a compelling Bl framework As the speculation for Bl frameworks is
expanding, it becomes crucial for use them successfully. To do that, the business framework ought to be broke down
and recognized plainly and business objectives ought to be expressed concerning sound performance measurements.
Variables that are basic for an organizations in general performance are called Key Performance Indicators. BI
Systems are equipped for following these markers in key, strategic and functional purposes up to a sound and
complete information framework is set up in the association. An association ought to examine the climate and business
arrangement of itself before building up a powerful Bl System. Also it ought to characterize the approaches for each
process in its business framework regardless of how vital or functional they are. At long last the association ought to
have a variation approach for various choices which would give adaptability. The significant points of view for
building up a compelling Bl System are delegated follows: Strategic Alignment: The significance of Bl System ought
to be perceived by tope the board. As a matter of first importance, key drivers of the serious climate ought to be
perceived. Following, vulnerabilities about arranging, planning, controlling, observing, estimating, evaluating and
performance further developing exercises comparable to the essential objectives ought to be settled. At last tools and
techniques to help key business processes ought to be recognized and specialized methodology for distinguishing,
procuring, coordinating, arranging, and conveying the data and information required by supervisors ought to be set up.
Process Engineering: It is expected to set up an organized system for operational,* strategic and key business works
with the goal that the proficiency for these processes can be estimated and observed. Change Management: As
Process Engineering demonstrates the processes to be changed,* the processes are dependent on future developments
with the organized system referenced above (Williams and Williams 2006:16-21). The points of view referenced
above are significant for executing a Bl framework as well as significant for accomplishing a standardized
association. Aside from them, the most incessant specialized difficulties that associations face while executing
business intelligence are as per the following: Providing admittance to broad assets from gadgets with restricted
capacity.» Determining significant layouts for benchmarking
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and practical performancee targets. Making another information framework to help the turn of events and
deploymente of different applications. Incorporating to existing venture inheritance frameworks and being associated
with multiples networks. Making arrangements that perform all through both organization inclusion and overseeing
thee arrangement. Enforcing security and role- characterized admittance to the data stockroom .

Conclusion

The OULAD dataset is useful for the internet based instruction preparing suppliers in distinguishing the understudies
who might have the option to effectively finish the enlisted courses. And for the people who could pull out/dropout or
bomb the end of the year test dependent on the reasonable forecasts, important mediation and extra follow up can be
done for supporting the understudies who need extra help. Therefore, expectation of the understudy performance or
drop out forecasts through the predictive Al and data mining models from the OULAD or comparative MOOC dataset
could be beneficial to the web-based instruction suppliers in formalizing the course design and making vital moves
for amplifying the learning for the understudies. From the exploratory outcomes on the dataset, the Multilayer
perceptron and slope supporting calculation are the most appropriate models for anticipating the understudy
performance results. The multi-facet perceptron model performance could be further improved by applying
hyperparameter tuning strategy. For future degree, the dataset could likewise be used in building LSTM and
Convolutional neural organization models and approving the understudy performance with the understudy clickstream
and socioeconomics data throughout the process of everything working out.
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