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Introduction 

Machine learning, also known as Educational Data Mining (EDM), is the process and application 

of data mining techniques with the objective of improving the process of education, and 

outcomes of educational systems. DM is the process of extracting and interpreting useful data, 

which has been in existence for long time in finance, science, commerce, and other academic 

fields for decision making and other relevant purposes. DM is extensively used in retail sector in 

preparing market research reports (Han, Kamber and Pei, 2016).  

EDM has the purpose of exploring interesting and unique data in relation to interactions and 

settings in order to understand clearly where and what improvements are necessary for 

betterment of the process (Barker and Yacef, 2019). Two trends are clearly visible in today’s 

educational system; one is the increased use of software and huge database that is changing the 

learning process, and the other is e-learning in which internet is used to access myriad ways of 

educational interactions. In the system of DMR raw data are extracted, processed, and developed 

into useful information for educational software developers, teachers, academic researchers, and 

other stakeholders of the education system. EDM collects raw data from the education system, 

processes it and develops knowledge, which then goes back to the system for its improvement.  

Research project background (literature review) and objectives  

Article 1: Early Prediction of Students Performance using Machine Learning Techniques, 

by Anal Acharya and Devadatta Sinha. 

Overview 

EDM enables application of raw data converted into knowledge, to evaluate the system of 

education, and application of the same to make qualitative improvement in the system, and 

prepare ground for future researches. DM was most successfully implemented in e-commerce 

business in its debut appearance in the field of research, but not many researchers have been 

undertaken in respect of application in the education system.  In higher education system, namely 

in medical and engineering, the authorities need to know much about the ability of the students 

in their institutions to gauge who are capable of scoring high and be eligible to be awarded with 
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merit scholarships, and who are less capable to achieve distinction in examinations so that the 

system can be developed to make it more inclusive.  

Methodology 

In this study, 5 MLA classifiers are chosen, for representation of each group by each MLA. The 

reason for choosing different MLAs is to bring in variation, and so that the MLAs do not produce 

identical results. This is a great precautionary step of the authors. The course of the college 

requires a student to appear in six semesters, each semester divided into two examinations. In 

this study, the authors selected semester 1 for the purpose of making result prediction. A 

questionnaire was prepared for each group and data collected from principal, faculty members, 

students, and selected literature.  

Results 

The authors have used 14 independents variables and 1dependent variables. A 15 variable 

algorithm is difficult to perfectly fit in the research work due to computational and other 

problems of data overburdening. In dealing with these problems, the authors made detailed study 

of filter and wrapper based techniques, and their attributes to select feature selection technique. 

The feature selection techniques used in the study are correlation based feature selection (CBFS), 

information gait attribute evaluation (IGATE), and chi-square based feature selection (CSBFS). 

The MLAs used in the study are Naive Bayes, 1-Nearest Neighbourhood, and C4.5. The authors 

observed that CBFS algorithm gave the best prediction. In order to maintain uniformity in result, 

the authors CBFS algorithm with 8 highest ranking features was used to select classifier in each 

of the examination papers.  

Existing Debates 

The existing literature uses MLAs to classify students’ data. The debate remains whether those 

could be used efficiently in educational settings, due to presence of large number of data and 

features.  

Article 2: Predicting Students’ Academic Performance using Artificial Neural Network: A 

Case Study of an Engineering Course by V.O. Oladokun, Ph.D., A.T. Adebanjo, B.Sc., and 

O.E. Charles-Owaba, Ph.D. 

Overview 
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The graduation level score of some Nigerian universities’ students has been a matter of concern 

for all concerned. The root of such under performance by students could be traced to some flaws 

in the admission examination system. In this study the authors developed an Artificial Neural 

Network (ANN) system to predict the performance of a candidate in the admission test. The 

variable inputs used in the model included such factors as secondary level examination scores, 

family background, schools attended, combination of subjects, and gender. A multilayer 

Perception Topology based model was developed with data of 5 generations of Ibadan 

University graduates.    

The purpose of admission tests is to screen students to admit those who could later on live up to 

the expectations of university and the broader community. Quality of Research and training in 

university settings depend upon the quality of students admitted into the university. It has been 

observed in recent past that quality of students graduating from Ibadan University of Nigeria, the 

country’s first university is abysmally low. The main cause of such deterioration in the quality of 

students was attributed to the growing gap between the numbers of students seeking admission, 

and number of approved seats in the universities. As a result of these students manipulates the 

system to get admission into universities, which led to a number of admission related frauds. In 

this background, it has been felt necessary to improve the admission test system to bring back the 

past glory of the premier university of Nigeria.  

The complaints of people against the traditional system of admission tests in Nigerian 

Universities is nothing new, and the phenomenon is visible in many parts of the world where 

university authorities are not satisfied with the quality of education provided in universities. 

While in many developing countries information and technological advances have been 

embraced by the authorities in efforts to students’ learning process and the outcomes, Nigeria is 

left behind in matter of using technology to improve quality of educational settings. This study 

has been undertaken to explore ways to solve the loop-holes in the system and make it more 

robust.  

Methodology 

The authors undertook extensive research including interviews and discussion with subject 

matter experts. Such interactions certain social, economic, biological, and environmental factors 

were identified which, according to academicians, certainly impact performances of students. 
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These data were then structured to develop the ANN model. These variables were put into the 

model as independent inputs, and performances of students in the light of the present system of 

ranking students.  

After completion of data collection and selection of the training method, the topology of the 

network has to be determined. The topology is the arrangement of the network. There are 

numerous topologies and selection of the topology is a difficult task (Bose and Liang, 2016). 

After careful consideration of the advantages and disadvantages of each topology, Multilayer 

Perception, recurrent network, and time-lagged recurrent network were considered. 

Result 

The network correctly predicted 82% of the good data which represented marks of students 

securing 1st class or upper 2nd class, 53.3% of average data representing marks students securing 

2nd class or lower result, and 88% of bad data representing 3rd class or only pass scores. Thus the 

ANN model was successful in predicting 74% of the examination results.  

The study has been fairly successful in constructing an ANN model for predicting examination 

results of student. Thus the ANN model can be used to predict admission test results of students 

in colleges in Nigerian university. One limitation of the model is that the input data are obtained 

from the records supplied by students before the admission process starts. These data may not be 

correctly supplied by the students. The model now can be extended to other non-engineering 

admission tests. The model can be used to predict a student’s performance taking graduate level 

admission tests. The study shows that system of admission should be improved, and the students 

taking the admission test could be put into the model to admit students with better potential.   

Article 3: A Comparative Analysis of Techniques for Predicting Academic Performance by 

Nguyen Thai Nghe , Paul Janecek , and Peter Haddawy Computer Science and 

Information Management Program Asian Institute of Technology (AIT), Thailand 12120  

Overview 

In educational set up with limited financial and infrastructural resources, it is imperative to 

predict performances of students with high degree of accuracy. This is because of two reasons; 

firstly the university has to keep provision for awarding distinction to the best performing 

students, and to make optimum allocation of tutorial resources in order to be fair to the poorly 
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performing students. In this paper two case studies have been made to examine the suitability of 

data mining technique in predicting students’ performance in examinations. The first case study 

involves performance prediction of second year students of Can Tho University (CTU) of Viet 

Nam, and the second case study is made with input variables of students of Asian Institute of 

Technology, Thailand. In this paper prediction of students’ performance is made using Decision 

Trees (DT) and Bayesian Network (BM) to make the prediction in both of the case studies.  

This study has its own place for importance in the middle of other researches as it has made 

some important contributions to the application of EDM in predicting students’ performance. 

Firstly, the study focuses on the whole process of EDM application in educational settings, and 

also emphasizes the method of application with scope of refining of data and achieving high 

degree of accuracy in perditions, secondly, the study revealed that DT algorithm is capable of 

predicting students’ performance more accurately than BN.  

Methodology 

The authors have described the methodology under following sections: 

i. Data mining tool selection: In the first step the authors made a detailed study on data mining 

tools and selected 30 DMT which was later filtered to 10.  Next the authors applied the 

methodology suggested by (Collier et al, 1999) and identified the criteria for computability, 

functionality, and support for the project to run. The authors ensured that the system operates on 

an open source platform. This further filtered the number of DMT to 6. Selection of 30 DMT and 

filtering to 10 is a very effective first step in the course of the study. This would enable the 

authors to put more variables as and when takes place.  

ii. Preparation of data: In this step the authors collected historical data of students of the two 

institutes. In case of CTU 20,042 complete records were collected in respect of students of the 

university from 1995 to 2002. For AIT case study, 936 complete records were collected in 

respect of students of the university from 2003 to 2005. From the data base, those with 

meaningful attributes were selected and grouped and new attributes were derived by the authors 

from their past experience.  

iii. Modelling the performance prediction problem: The authors used DT and BN to construct the 

algorithm.  



8 

MACHINE LEARNING 

 

iv. Tuning algorithm parameters: In this step the authors configured the algorithm by finetuning 

the parameters.  

Result 

Result of the prediction model using DT and BN algorithm shows that the CTU students’ 

performance predictions were visibly more accurate than the AIT students’ performance 

prediction. The result also shows that DT algorithm gave consistently better accuracy than the 

BN algorithm although the application process. It was found during the experiment that the 

output classes were unevenly distributed, and the larger classes showed greater accuracy than the 

smaller classes. Thus in case of CTU accuracy in predicting number of students to perform good 

was 79%, whereas the accuracy of prediction of number of students to fail was 34%. Greater 

accuracy in larger classes has been observed consistently in both the data sets and in respect of 

all the academic levels.  

Article 4: A CHAID Based Performance Prediction Model in Educational Data Mining by 

M. Ramaswami1 and R. Bhaskaran2  

Overview 

Performances of students at higher education level are influenced by a number of factors; some 

are highly relevant, such as intelligence level, socio-economic factors, and educational 

background. A performance predicting model that includes all the variables is highly beneficial 

for predetermining the weak students in need of better tutoring for betterment of result than 

predicted, and the best students who need to be awarded fir achievement. Keeping the 

importance of performance prediction accuracy in mind, a number of studies have been done by 

constructing input-output algorithm. It has been evidenced that inductive approach with EDM 

application gives greater prediction accuracy than deductive approach (Kabakchieva, 2015). The 

authors have taken quantitative method of inductive research. This paper comprises of a research 

project for determining performance prediction for Indian higher education students group.  

Methodology 

The authors applied survey and interview method to input the model. The primary source of 

information was the regular students, while some secondary data was collected from school 
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authorities. Direct interview from the students enabled the researchers to collect more reliable 

and real-time information.  

The authors took great care in preparing the questionnaire by designing the questions on the 

basis of input from teachers, parents, director of studies, and the educational experts in 

universities and colleges. This enabled the authors to determine the range of variables directly 

from the stakeholders of the education system (Writer and Frank, 2015). On the basis of the 

above guidelines, the most relevant variables were considered for the study. The questionnaire 

was prepared and survey was made from the students directly, and some data was collected from 

the school authorities.  

Result 

The information provided by the research are very useful and need further consideration. It was 

found that medium of instruction, and result of secondary examination highly influenced the 

performance outcomes of higher secondary examinees. Students from English medium 

background have been seen to perform well than students of vernacular medium in secondary as 

well as in higher secondary examination. Students who fared poorly in secondary examination 

could not improve much in higher secondary level. The performance prediction accuracy of the 

model in this study was 44.69%. The model could correctly classify the 345 students among 772 

students.  

Article 5: An Artificial Neural Network for Predicting Student Graduation Outcomes by 

Stamos T. Karamouzis and Andreas Vrettos 

Overview 

The authorities of the United States have taken with due seriousness the issue of falling 

graduation rates in US universities, in both 2 year and 4 year institutes imparting higher 

education (Merrow, 2015). The department of education has disclosed that in 2003 graduation 

rate in 6 year graduation was 54%. The 3 year graduation rate has fallen to 30%, lower than the 

previous year’s rate of 32%.    

Prior to this study, successful studies were made to predict performance in 4 year institute. The 

accuracy of predictions varied between 55% to 65% (Stamos and Andreas, 2018. This task was 

harder as the mandate was to predict performance of students of 2 year institutes as the national 
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metric for successfully graduating from the institute is 3 years, but in reality students take on 

average 4 years to complete 2 year institute graduation.   

Methodology 

The study was undertaken for performance prediction of students of Wauboinsee College, 

Illinois. The study considered a big data set and this is the strength of the study. In total 1,407 

profiles were collected by the authors of which 1,100 were used for training the ANN and 307 

profiles were used for testing.  

Result 

The mean square error in the study was 0.18; this makes reliability of the result sounder. The 

predictability rates of the training group and the testing group were 72% and 68% respectively. 

This is certainly a great achievement. The accuracy of prediction of successful graduates was 

86.04% and the accuracy of prediction of unsuccessful students was 68.21%. This prediction 

accuracy result align with studies reviewed in this paper as in all the studies it has been observed 

that accuracy of prediction for successful students is consistently greater the accuracy of 

prediction about number of unsuccessful students.  

Research Problems 

Background of the Research  

The exploration depends on the effect of AI on future points of view in instruction. In such 

manner, it very well may be noticed that AI is a creative and customized approach that enables 

the student to gather data as far as their training. Not exclusively can those students have the 

option to settle on their own choices at the hour of choice of their learning region with the 

presentation of this procedure of AI (Cabitza et al. 2017). In addition, the exchange of the 

exploration subject is serving the new way before the analyst to gather significant data dependent 

on this point for further research. 

Research Aims  

This exploration will plan to look at the significance of AI in instruction. Another point inside 

the examination is the investigation of the impacts of AI in the improvement of instruction 
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(Conati et al. 2018). The scientist additionally plans to gather pertinent data that is related with 

AI to serve insight to the instructive foundations so as to deal with manual errands. 

Research Objectives  

On account of doing an exploration venture, the scientist is setting a few goals that are applicable 

to the examination theme. The choice of the examination items may help the scientist at the hour 

of gathering legitimate data on the exploration point. In this way the exploration destinations 

likewise help the analyst in the fulfillment of the examination venture with the upkeep of the 

considerable number of parts of the examination subject. The examination targets are talked 

about beneath:  

• To recognize the effect of AI in instruction  

• To assess the future advancement of instruction through the inclusion of AI  

• To basically dissect the impacts of AI in the improvement of training  

• To suggest the best utilization of AI by conquering the clear emergency in training 

Research Questions  

Inside this exploration, the scientist is likewise making a few inquiries that are pertinent to the 

examination theme. The choice and creation of research questions can assist the scientist with 

collecting appropriate data that depends on the exploration destinations. Hence the exploration 

questions likewise can help in the satisfaction of research destinations by social event significant 

data the examination. The exploration questions are introduced under:  

● What is the effect of AI in training?  

● What is the future advancement of training through the contribution of AI?  

● What are the impacts of AI in the improvement of training?  

● What suggestions might be accommodated the best utilization of AI by conquering the 

obvious emergency in instruction? 
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Research Methodology 

Research Problem  

The examination issue will comprise of different components that signify the significance and 

current pattern of AI in instruction. In this unique circumstance, the effect of AI will perceive as 

a significant research issue. Additionally, the ebb and flow research will likewise manage the 

issue that signifies the future improvement of training through the association of AI. Be that as it 

may, the impacts of AI in the improvement of training will likewise consider one of the 

significant research issues here. Aside from this, proposals are additionally viewed as the 

exploration issue that recommends for the best utilization of AI in the improvement of 

instruction. 

Research Methods  

Research Philosophy 

Research theory is viewed as the steadfastness of the path by which the marvel of aggregate 

information will build up. The practical certainty can be gotten to by research reasoning as it 

comprises of both the term of song and epistemology. Sanely built contentions are acquiring by 

the analyst in positivism theory and this is the manner in which they connect the definitive point. 

In this exploration paper, the scientist will actualize positivism reasoning to connect with the 

convincing point (Padilla-Díaz, 2015). Be that as it may, it will assist the analyst with providing 

a consistent connection between the variable information they will accumulate for the 

exploration. Additionally, it will assist scientists with obtaining a proper assessment. 

Research Design  

This scholarly research will lead an enlightening exploration plan that causes them to gather the 

whole positive and negative subtleties of the examination. Notwithstanding, it will assist them 

with collecting applicable information that they can decide the sensible factor of AI in 

instruction. The point of the scientist will execute the noteworthy factor of AI that influences 

training (Creswell and Poth, 2017). The engaging exploration configuration will assist the 

specialist with determining this factor. It will give a logical route to the analyst that they will 
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direct a consistent factor in their examination. Simultaneously, this exploration configuration 

will assist specialists with observing the topic without impacting it. 

Research Approach  

There are two sorts, for example, deductive and inductive research methodologies are accessible 

to advance research. In this specific situation, the analyst will go for the deductive way to deal 

with gather their underlying information from different solid sources that will assist them with 

reaching the reasonable actuality of the exploration issue. The specialist will go for research 

inquiries to achieve the open doors for the examination (Sekaran and Bougie, 2016). 

Notwithstanding, this exploration will improve a subjective way to deal with gather the pertinent 

information that will assist the scientist with being a theory.  

Data Collection Method  

The exploration will be essential so the information will be gathered by both the method for on 

the web and disconnected. The analyst will go for inquiries to accumulate applicable information 

for their examination point. The essential will gather by three different ways, for example, 

meetings, studies and investigations. Notwithstanding, in this exploration, the analyst will go for 

the perception strategy to gather their examination information (Thuries and et.al. 2016). It will 

assist them with observing the whole applicable information and they can decide the sensible 

truth of the exploration subject.  

Data Analysis Method  

As the exploration will gather essential information, the specialist will go for unmistakable 

measurable information examination process with the assistance of factual data. Tables, 

diagrams and charts will use by the scientist to put the whole quantitative information they will 

gather for their examination. It will assist them with providing a superior evaluation of the 

reasonable factor of the examination issue as it will demonstrate the level of respondents and 

their improvement (Palinkas et al. 2015).  

Sample Size  
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The sample size will conduct with fifty-five respondents. Students of different colleges and 

schools will count as respondents for the survey questionnaire. They will provide relevant data 

for the research topic. 

Research Significance 

Contribution of the Research 

The exploration procedure of the ebb and flow research task dependent on the theme of the 

examination which is the AI in training is huge in its ways. In that unique situation, it tends to be 

referenced that with the point by point examination of the exploration subject understudies just 

as the general public individuals can have the option to have the reasonable fascinating in 

regards to the AI. In this manner the point by point investigation of the AI likewise demonstrates 

the advantages that the understudies can get with the utilization of this learning procedure in 

their training (Johnson, 2018). Along these lines this learning procedure additionally serves the 

capacity to the understudies to take their learning in regard to their instruction.  

Uniqueness of the Research 

The exploration of this theme is not quite the same as the specialists of the other analyst tragic 

inside their examination procedure there is the nearness of a point by point perspective on AI. 

Not just that the writing survey is part additionally examining every one of the angles that are 

related with the AI with clear settings. Accordingly, the advantages of the inclusion of AI are 

likewise introduced before the perusers and this procedure may help them in their adjustment of 

AI as the dependable one (Zhu, 2015). Along these lines the strategies that can be utilized in the 

gathering of important information are referenced that that may have an unmistakable 

examination of the general structure of the exploration.  

Conclusion  

It is presumed that AI is giving man-made reasoning that gains ground towards human limit. In 

this setting research, it reasons that AI in instruction is an ebb and flow pattern that influences 

the training framework. With the assistance of this machine, learning student can customize their 

learning and can manage them to choose the correct method for learning. Simultaneously, the 
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specialist attempted to clarify their exploration issue with the assistance of various hypotheses 

that students can comprehend the genuine factor of the issue. Then again, it likewise saw that 

there are some positive and negative impacts of AI is additionally existing that influences the 

learning methodology. 

Research Planning 

Task Duration Start Finish Resources 

Identifying the  

problem of the 

research, which 

is challenges 

encountered by 

education system 

while 

applying 

Machine 

Learning 

mechanism  

1 week 1st February 

2019 

8th February 

2019 

Reported 

instances of 

education systems 

because it is many 

times hacked by 

other staff 

members etc. 

 

Developing objectives 

of the research work 

which are as follows: 

• Identifying 

issues related 

to 

implementing 

Machine 

learning 

• Finding out 

challenges of 

data collection 

in machine 

learning 

2 weeks  9th February 

2019 

 

9th February 

2019 

 

Datasets types 

used in machine 

learning and 

algorithm of 

machine learning 
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Determining 

research 

problem, which 

is challenges 

faced by 

school systems 

during 

implementing 

machine learning 

2 weeks 25th February 

2019 

 

12th March 2019 Reported 

instances of 

system hacks, by 

different staff 

members and 

Employees in 

school. 

Determining 

research 

methodology, 

such as 

qualitative and 

quantitative data 

analysis, and 

others 

4 weeks 13th March 2019 12th April 2019 Both numerical 

and descriptive 

data collected by 

the researchers 

regarding 

machine learning 

benefits and its 

implementation 

challenges 

Describing the 

significance of the 

research 

2 week 13th April 2019 25th April 2019 Probable 

outcomes of the 

proposed system 

while 

implementing 

machine learning 

in education 

Making 

concluding 

remarks for 

future 

researchers 

5 days 26th April 2019 30th April Different 

methodologies 

and data sources 

used by the 

researcher 

Submitting the 

proposal 

1 day  1st may, 2019 Planning 

development 

during the 
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research 

 

Table 1: Research Planning 

(Source: Self- Developed)  
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