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ABSTRACT- The enrolment of student into the institution of higher learning is the next phase after a student is 

through with their secondary education. Usually, the student writes some external examinations to enable 

them fit for enrolment into these institutions. In Nigeria, the UTME and the Post-UTME are the two 

examinations required for enrolment after the student has gotten their O’Level papers. This study has 

developed a framework for the prediction of student enrolment using the artificial neural network technique. 

The system is designed to predict the admission of students from a historical dataset gotten randomly from 

students. The R programming language has been used in the classification and prediction analysis of the 

proposed system. The created model has a significant performance in predicting whether the student is 

enrolled or not which has optimally produced an accuracy of 97.1% in the trained model and 100% with the test 

dataset. A 2.9% misclassification was recorded on the trained dataset and 0% for the test dataset. 

 

Keywords: Student Enrolment System, Artificial Intelligence, EDM, ANN, Machine Learning, R statistical 

language.  

-------------------------------------------------------------------------------------------------------------------------------------------------- 

 

I. Introduction 

The enrolment of students into higher institutions is necessary for any individual aspiring to further his/ 

her educational career in any field of study. This entails many processes after the student has successfully 

made all the O’level subjects necessary to begin the admission process. Whereas, in many institutions, 

enrolment of students is not completely automated with some processes having some human interventions 

(manual process) making the procedures a little hectic (Fordjour & Afriyie, 2018). With the different ways 

enrolment into the higher institutions in Africa (Nigeria in particular) is done, disseminating information about 

enrolled student is usually slow and with a questionable accuracy (Lestari et al., 2019). 

Prediction systems on the other hand, has the capability to predict the probability of something or an 

event happening in the future (i.e. in this case, the outcome of being enrolled or not into the higher institution 

in the future) exploiting available data set. In some way, prior researches have made use of statistical methods 

in their analysis and predictions (Lau et al., 2019) using useful and transformed educational data. Designing of 

a prediction system for student enrolment is a practical step into exploiting educational data (Hamoud & 

Humadi, 2019). 

Artificial Neural Network (ANN) is a machine learning model an aspect of artificial intelligence (AI) 

technique that mimic the operations of human brain neurons (Al-Massri et al., 2018; Niazkar & Niazkar, 2020). 

This model has a very historical and has been widely applied in the computing field and data science and is still 
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gaining more attention globally (Lau et al., 2019). Generally, this model is used for solving problems like 

pattern recognitions and signal processing as it also checks for the performance accuracy of a system using 

both fundamental and technical analysis (Al-Massri et al., 2018; Trifonov et al., 2017). This model makes use of 

dataset that is divided in to two namely: training and testing data. The training dataset is used to train the 

model so that the model will learn the different patterns in the dataset and the testing data is used to test the 

performance of the trained model to check for accuracy (Noor et al., 2015; Niazkar & Niazkar, 2020).       

The evolving nature of information technology in the academic environs is a welcoming development 

especially when it comes to educational data mining (EDM). But, the enrolment process of institutions still 

suffers some setback as part of the process continue to have human interventions. As a result of these human 

interventions, there is bound to be some inconsistencies with the outcome of the enrolment process either 

intentional or by mistake. This forms the basis of the proposed prediction system. The employment of a 

prediction system in the enrolment of students into tertiary institution was necessitated. Hence, the 

development of a prediction system for student enrolment using artificial neural network. The aim of this 

project is the development of a prediction system for student enrolment using artificial neural network. This 

will be achieved through the following objectives: Dataset preparation by cleaning, rescaling and discretizing 

collected data. To create an ANN model to predict student enrolment into higher institutions. To perform a 

predictive simulation using R scientific software application. 

 

II. Literature Review 

A. Theoretical Framework 

Applicants can use the integrated online student enrolment and information management system to apply for 

and enrol in programs of their choice prior to the start of the academic year and semester (Fordjour & Afriyie, 

2018). In solving prediction problem, various approaches have been used and Trifonov et al. (2017) has 

employed the Artificial Neural Network to predict and classify finances and account. Panganiban (2020) has 

talked about two enrolment system in operation in Santiago City branch of AMA computer college. Ileuma 

(2015) in his work has looked into the factors that affect management of educational facilities on students 

‘enrolment. Lau et al. (2019) was of the opinion that the conventional statistical evaluations are limited in 

providing good predictions of the university educational quality. 

 

B. Review of Empirical Studies 

In Nigerian universities, the usage of information and communication technology (ICT) is on the rise. This is 

especially true given the fact that, when utilized correctly, ICT can be a powerful tool for improving learning 

environments (Blessing & Monica, 2015). Educational Data Mining (EDM) is a subset of Data Mining research 

that aims to examine and develop models from academic resources. One of the benefits of EDM is that it can 

forecast a student's academic improvement in the future (Nurhayati et al., 2018). The goal of the Artificial 

Neural Network (ANN) is to create useful "computers" for real-world problems and to replicate intelligent data 

evaluation techniques such as pattern recognition, classification, and generalization using simple, distributed, 

and robust processing units known as artificial neurons (Malik, 2005). In the realm of computers, neural 

networks have a lot to offer. They are very adaptive and powerful due to their ability to learn by doing. Many 

claims have been made about the modeling capabilities of neural networks, some of which are overblown and 

others which are well-founded (Jha, 2014). The various architectures of NN and the learning process and the 

needs for neural networks, training of neural networks, and important algorithms used in realizing neural 

networks have also been briefly discussed (Awodele & Jegede, 2009). The performance of a marine diesel 

engine was predicted using an artificial neural network. The prediction model was constructed using the back-

propagation Levenberg-Marquardt training technique (Noor et al., 2015). 

 

C. Review of Related Literature 

The improvements in educational data mining (EDM) and machine learning motivated the academic staff to 

implement educational models to predict the performance of students and find the factors that increase their 
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success (Hamoud & Humadi, 2019). An artificial neural network model was used by these authors to predict 

user-based energy consumption (Lee et al., 2019). In this paper an Artificial Neural Network (ANN) model, for 

predicting the Letters from twenty dissimilar fonts for each letter (Heriz et al., 2018). This article correlates 

draw frame settings with quality characteristics of sliver and ring spun yarn using artificial neural networks 

(Farooq & Cherif, 2012). In this study, the authors have applied a variety of artificial neural network methods 

to determine which model is best for predicting students' academic achievement at the end of their studies 

(Isljamovic & Suknovic, 2014). While in this author’s work, the enrolment system not only allows international  

students to enrol through internet without traveling to the campus but also incorporates the business rules 

(Then, 2006). The goal of this research is to compare data mining classification approaches, such as the C4.5 

algorithm and the naïve Bayes algorithm, on a non-written enrolling system. This research reveals that naive 

Bayes algorithms outperform C4.5 algorithms in terms of accuracy (Lestari et al., 2019). 

 

III. System Analysis and Design 

The proposed system is the prediction of student enrolment system using the artificial neural network. 

This system is design to eliminate the limitations that exist in the previous system by removing every form of 

human intervention in the enrolment process so that; the process can be free from enrolment malpractice. 

The system is able to take in the results of the student: both their UTME score, POST – UTME scores and their 

total scores (after adding both scores) and pass it through an ANN model trained to predict if student qualifies 

for enrolment or not. This means, the entire data/dataset of students seeking enrolment is fed into the model 

and the model predict for each student their enrolment status. This is further explained using the architectural 

model in Figure 1   

 
Figure 1:  Architectural Model of the Proposed Prediction of Student Enrolment System 

 

The diagram presented in Figure 1 is the architectural model presentation of the proposed system. There are 

four (4) major module of the scheme that demonstrate the idea of this system, they include: the data input, 

data pre-processing, ANN model and the predicted result which is the output of the system. 
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The Data Input 

The data input module contains the data that is being fed into the model. These data include the UTME results 

and the Post-UTME results and the summation of both as score. Although, they are two different body; but, at 

the time of registration each student’s data which comprises the UTME and Post-UTME score information are 

used in carrying out the registration. Hence, both data is available to the university and can also be provided 

by the UTME body.  

Data Pre-processing 

The pre-processing of data was factored into the data mining technique due to the presence of noise usually in 

the collected dataset Garcia et al. (2015) and other inconsistencies that is contained in available dataset; it 

shows the imperfection of real-world data Garcia et al. (2016). Usually, the cleaning of data is the first step as 

one delves into data pre-processing to smoothen the noisy and inconsistent data (Alasadi & Bhaya, 2017). 

There is need for the pre-processing of the data so that; it can be fed into the model for the prediction 

purpose. 

Data Normalization 

Most real-world data come with a lot of impurities and so, there is need for data normalization. In applying 

data normalization for activation of a network, the input supply is functionally reliant on the network state 

(Chiley et al., 2019). Pre-treatment of dataset that will be used in an artificial neural network model is very 

necessary and an adequate normalization of both the input and the output prior to the training process is an 

important factor in obtaining a good result (Sola & Sievilla, 1997). The values the neural network works with 

are from 0 to 1 and most times, the available dataset are not in this fashion and normalizing the data to fall 

within this range is what the normalization does. This helps to enhance the training speed and performance of 

the neural network (Puheim & Madarasz, 2014). 

Data Partitioning 

The available dataset is subdivided to training and testing used for validation and evaluation of the quality 

network model created. This is because, the shortness and largeness of the dataset used for training has a way 

of affecting the output result positively or negatively (Guan et al., 2005). By reducing the number of cases in 

the learning (i.e. avoiding redundancy in the dataset) also has a way of significantly improving the performance 

of the network model (Tetko & Villa, 1997).    

ANN Model 

The artificial neural network (ANN) model is the technique used to predict whether a student is enrolled or 

not. This model has in its structure three (3) layers which are the input layer, hidden layer and the output layer 

and has been known to solve problem about clustering, perform simulations, make predictions, modelling and 

optimization (Mohamed, 2019). The model can have as many as two or more hidden layers which may depend 

on the complexity of the problem (Hasanzadehshooiili et al., 2013) and in a bid to reduce the errors during 

validations of the results. The neurons are connected by weighted links between the layers and the bias which 

is a constant is used to adjust the resultant effect of the weighted summation of input to the neurons which 

could either decrease or increase the activation function input (Zayegh & Bassam, 2018). Figure 2 presents the 

neural network model for the proposed system. 
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Figure 2: Artificial Neural Network Model of the Proposed System 

 

The model presented in Figure 2 represents the Artificial Neural Network of the proposed student enrolment 

system. It shows three input data through the input layer and two hidden layers and an output layer which is 

fully connected. The hidden and output layers are having a bias node (bk) each which is used for calculation 

with the weighted link. 

 

IV. Discussion of Result and Analysis 

The proposed prediction of student enrolment using artificial neural network was carried out using the 

R programming language. The dataset was imported into the working environment showing 100 observations 

and 4 variables. The ‘Enrolled’ column of the dataset has the values 0 and 1. 0 (zero) signifying that the student 

is not enrolled and 1 (one) signifying that the student is enrolled. The decision for this outcome is based on 3 

variables which are the ‘UTME’ score, ‘Post-UTME’ score and the total ‘Score’. When using the neural network 

for classification or prediction, each variable needs to be converted in certain way so that the values are 

between 0 and 1. Hence, the UTME score, Post-UTME score and the total Score of the dataset was normalized. 

After the dataset has been normalized, it was partitioned into sample size of 2: with the first sample given 70% 

of the dataset and was used for training the network model and the second sample of 30% were used as the 

test data (to test the model after training). The network was trained for one hidden layer of one and five nodes 

and two hidden layers of five nodes at the first hidden layer and three nodes at the second hidden layer. The 

outputs of the various training are shown in the figures below. 
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Figure 3: Training Output of One Node One Hidden Layer Neural Network Model 

 

Figure 3 shows a fully connected network with the weight of the links attached to the connections and the 

output result of the model when the hidden layer was one. The result shows that it took 2,339 steps to 

converge with the error rate at 0.03062. This result shows that there was still work to be done. The node in the 

hidden layer was increased to 5 (Five) which is shown in Figure 4. 

 
Figure 4: Training Output of Five Node One Hidden Layer Neural Network Model 

 

Figure 4 also shows a completely connected network also with the weight showing on each link; from the 

result it is clear that, it took fewer steps of 489 to converge with an increased error of 0.0825 which makes 
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Figure 3 performance better though it took more steps. The hidden layer was increases to two with the first 

one having five (5) nodes and the second hidden layer having three (3) nodes each fully connected with the 

bias node. This illustration is shown in Figure 5. 

 
Figure 5: Training Output of Two Hidden Layers Neural Network Model 

 

Figure 5 shows a significantly improved model from the previous ones that were created. An increase in the 

hidden layer has increased the performance of the model producing a minimal error of 0.0184 after 461 steps. 

This is an obvious improvement from our previous models. But the training was iterated 5 times with the same 

2 hidden layers of 5 and 3 nodes respectively and the result produced are as shown in Figure 6.    

 
Figure 6: Training Output after Five Iteration of the Neural Network Model 

 

After 5 iterations, Figure 6 has shown that by the third iteration (Repetition) the performance error was 

further reduced to 0.0113 with 1,024 steps in 51 seconds. Though, the first and the second repetitions’ errors 

are low but, the third repetition performed better than that of the 1st and 2nd iteration. 

 

4.5.1       Confusion Matrix, Misclassification Error and Accuracy 

The result of the developed neural network model has performed optimally when looking at the confusion 

matrix, misclassification error and the accuracy. Table 1 and Table 2 are used to explain the performance of 

the model. 

Table 1: Confusion Matrix of the Neural Network Trained Dataset 

Prediction1 0 1 

0 9 0 

1 2 56 

 

From Table 1, it shows ‘0’ and ‘1’ at the top and sides of the table. ‘0’ on this table represents actual values 

and ‘1’ represents the predicted value/ result. Hence, the trained model from the table shows that there are 9 

students that where Not Enrolled into the institution and the model predicted it correctly (Not Enrolled). Also, 

there are 56 student/ applicants that were Enrolled and the model predicted it correctly. The Table 1 also 
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shows that, the model misclassified 2 students showing that these 2 students were not Enrolled while the 

model is saying that the students were Enrolled.  

Table 2: Confusion Matrix of the Neural Network Test Dataset 

Prediction2 0 1 

0 6 0 

1 0 27 

 

In Table 2 which is the confusion matrix for the test dataset. It explains that, the 6 students were not enrolled 

and the model predicted that they are not enrolled and also, 27 students/ applicants were enrolled and the 

model predicted them to be enrolled. From the Table 2, it shows that there was no misclassification in the test 

data set which means, the model predicted correctly for the test dataset. 

Therefore, the system performed optimally considering the result produced when the model was used with 

the test dataset. The training of the model produced an accuracy of 97.1% with a misclassification of 2.9% 

while the accuracy for the outcome of the testing was 100% with 0% misclassification.  

 

  

V. Conclusion 

Artificial Neural Network (ANN) has been used severally to create models and achieved successes in 

prediction and classification in different fields. The dataset of 100 students was randomly collated from 

students and R programming language was used for the neural network analysis. We have further seen this in 

the prediction of student enrolment and it has produced an optimal result classifying and predicting student 

enrolment correctly. Training and retraining of the model with different hidden layer sizes has helped the 

model outcome in the prediction also. From the confusion matrix, we saw that the model has only 

misclassified 2 students who were not enrolled but predicted that they were enrolled. The model achieved an 

accuracy of 97.1% for the trained dataset and 100% for the test dataset. 
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APPENDIX A: Dataset 

SN UTME SCORE POST UTME Score 

1 66 20 86 

2 84 21 105 

3 75 21 96 

4 40 100 140 

5 30 6 36 

6 365 44 409 

7 363 50 413 

8 369 51 420 

9 150 50 200 

10 250 55 305 

11 200 50 250 

12 250 45 295 

13 110 60 170 

14 240 45 285 

15 300 70 370 

16 180 65 245 

17 86 85 171 

18 191 50 241 

19 200 20 220 

20 196 50 246 

21 226 45 271 

22 231 50 281 

23 236 50 286 

24 381 35 416 

25 100 45 145 

26 376 60 436 

27 286 75 361 

28 231 35 266 

29 226 80 306 

30 50 65 115 

31 286 55 341 

32 291 65 356 

33 90 55 145 

34 180 35 215 

35 200 70 270 

36 200 50 250 

37 160 50 210 

38 320 50 370 
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39 170 35 205 

40 250 45 295 

41 100 12 112 

42 54 12 66 

43 230 50 280 

44 300 55 355 

45 185 55 240 

46 190 50 240 

47 130 65 195 

48 165 55 220 

49 300 45 345 

50 255 35 290 

51 250 54 304 

52 180 50 230 

53 125 70 195 

54 170 70 240 

55 300 70 370 

56 120 65 185 

57 190 75 265 

58 200 45 245 

59 210 70 280 

60 205 45 250 

61 265 50 315 

62 15 10 25 

63 270 55 325 

64 280 60 340 

65 305 45 350 

66 300 45 345 

67 195 55 250 

68 202 45 247 

69 180 43 223 

70 270 55 325 

71 150 35 185 

72 120 60 180 

73 225 75 300 

74 280 75 355 

75 250 55 305 

76 170 45 215 

77 300 65 365 

78 265 70 335 

79 250 45 295 

80 245 80 325 

81 230 75 305 

82 270 50 320 

83 290 55 345 

84 150 45 195 
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85 130 45 175 

86 286 40 326 

87 225 35 260 

88 215 45 260 

89 220 35 255 

90 180 55 235 

91 150 45 195 

92 100 45 145 

93 200 50 250 

94 225 45 270 

95 300 75 375 

96 95 55 150 

97 300 60 360 

98 285 45 330 

99 75 21 96 

100 40 100 140 
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