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ABSTRACT

In this century, educational institutes have stored a lot of student data which is increasing

constantly. This data contains various attributes like student grades, school, and

family-related features. It is needed to analyze those data to predict students’

performance for the development in the field of education. To evaluate this study, we

have applied Machine Learning Algorithms like Simple Linear Regression, Support

Vector Regression, Random Forest Regression. This research also aims to prove how

different factors and variables affect the predicted student's success rate.

Keyword: data preprocessing, visualization, correlation matrix, descriptive statistics,
scatter plot, train dataset, test dataset, linear regression, coefficient, intercept, accuracy,
educational data mining, machine learning
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CHAPTER 1

Introduction

1.1 Introduction:

Data mining tools can extract important knowledge, information even what is going to

happen in the future. The prediction of students' results is beneficial not only for students

but also for educators and the academic sector.To improve teaching techniques and

environment, institutes need to mine educational data. Hidden knowledge of the learning

process can help educators to understand students' motives. Various data mining

techniques  used to solve certain educational problems. We can obtain students'

performance from measuring the co-curriculum of the institute and learning assessment

of  students. Recently in the education area, data mining is applied widely so that

educators can monitor their students' achievements and their learning activities and it

also allows the administration to improve their system performance. Basically,

institutions stored large amounts of data related to students, educators, and

administrators. We can use those kinds of data for prediction.

For predicting students' performance we have studied various existing prediction

models. Machine learning techniques are quite smart and efficient compared to other

methods.

1.2 Motivation:

Educational institutions are playing an important and vital role in the growth and

development of a nation.

Prediction of a student's performance in the educational sector is also important as well.

If educational institutes could predict the result of the students in advance then the

institute will be able to focus on students who fail to achieve the expected results.

©Daffodil International University
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1.3 Objective:

1. We want to reduce student’s academic failure rate using an early prediction model.

2. We want to expand the road map for students to get better results.

3. Prediction model takes data as input from the educational database and also  from the

students.

©Daffodil International University
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CHAPTER 2

Related Work

2.1 Data Mining:

Data mining is an established framework nowadays. It is the process to discover

meaningful patterns from large amounts of data which mainly provide methods and tools

to enable a wide variety of techniques. Data mining has different types such as text

mining, social media mining, audio mining, web mining, video mining. It is not easy to

store a lot of massive amounts of data. For this purpose, many relational database servers

are being built continuously.

Data mining mainly provides various types of methods to predict results which include

clustering, classification, and association rule algorithms. Clustering is the process of

grouping data  or records into classes. Classification is the process of constructing a

pattern. It is the testing set classifier based on the training set. Association rule is a

process of rule-based machine learning methods.

2.2 EDM- Educational Data Mining:

Educational Data Mining (EDM) has recently been highlighted in the data mining field.

It mainly concerns the developing method to explore the unique prediction model.

Educational data mining has contributed to some theories of machine learning by

researchers in the learning sciences and educational psychology.  EDM mainly works

about predicting students' future learning behavior, starting the effects of educational

support, discovering or improving domain models, and advancing scientific knowledge

about learning and learners and its prediction models are basically operated two support

decision making processes and policy. It is not only useful for student progress but also

beneficial for mentors and institutes. It is improving comprehension of learners' domain

representations and also evaluation of learners' engagement improving in the learning

tasks.
©Daffodil International University
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CHAPTER 3

Research Methodology

3.1 Dataset Description:

Dataset: To do this research we have used a dataset which is collected from two

Portuguese Schools. It is collected by some questionnaires and using school reports.

There is 32 attributes we have got which is important to analyze and predict student

performance.

Figure 3.1: The attribute of the dataset

©Daffodil International University
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3.2 Working Methodology:

For this research, we have used  Kaggle Notebook. It is the largest data science

community with various types of useful tools which are most important to analyze

datasets. We will go through a few steps to predict the result of the student.

a) We will first visualize the dataset that we have collected

b) Select an attribute and transform the data into a feature

c) Then we will clean the dataset where the index has a null value or Zero value

d) Split the dataset  to train the machine

e) Train to the machine and measure the accuracy

©Daffodil International University



10

CHAPTER 4

Data Preprocessing

4.1 Data Pre-processing Concept:

“Data Preprocessing is an important step for data mining. When we work with a data set

we get noises, missing values, and maybe an unusable format that cannot be directly used

for machine learning models[10].” It is mandatory to clean and put data in a formatted

way to do various kinds of operations. From the data preprocessing concept, If there is

any missing or duplicate value present in the dataset then we must replace, delete or clean

and make it suitable for a machine learning model. Data pre-processing also increases

the accuracy and efficiency

4.2  Libraries:

To implement machine learning algorithms we have used various Libraries such as

Panda, NumPy, Seabon.

Pandas is an open-source library that is one of the most widely-used data science

libraries. It makes data processing and wrangling easy, ingesting data from tons of

different sources like SQL, CSV. Panda is great for manipulation features like handling

imputing missing data files, missing data, manipulating columns.

Numpy library is heavily used in deep learning and machine learning and this is an

absolute must for any computationally heavy algorithms and analyses. Its

Multi-dimensional arrays also make complex problems infinitely easier.

Seaborn’s correlation graphs make it super easy to visually spot correlation across all of

the dimensions of the dataset. Seaborn is easily accessible and a great tool for quickly

visualizing data.

©Daffodil International University
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Fig 4.2: Different types of  Libraries

4.3  Import Data-Set:

Using the panda library we have imported data into DataFrame. The read_csv function is

used to read data from a CSV file and store it into a data frame as df.

©Daffodil International University
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4.4  Discover and Visualization:

The first five rows and all the columns show the data which is stored in the dataset.

Figure 4.4.1: The First five row of the data frame

We have to know what kind of data is present in the dataset. In Figure 4.4.2  We can see

that there are two types of data available in the dataset,  one is numeric features and

another is categorical features.

©Daffodil International University
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Figure 4.4.2: View of data type

We need to find the numerical value of the dataset, we used a describe function.

From Figure 4.4.3 description we get detailed information of numerical value.

©Daffodil International University
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Figure 4.4.3: Representation of the entire or a sample of a population

Results attribute is G1, G2, and G3, we want to check the linear relationship between

them.

Figure 4.4.4: Scatter plot of G1 vs G3

©Daffodil International University
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Figure 4.4.5: Scatter plot of G1 vs G2

We made a Correlation matrix to visualize the data set and check which are strongly

correlated with each other.

©Daffodil International University
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Figure 4.4.6: Correlation matrix  to visualize the data

The correlation matrix shows that G1, G2, and G3 are positively and negatively

correlated with other attributes. So we want to find which attributes are most correlated

with G3.

©Daffodil International University
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Figure 4.4.6: Figure of  Most correlated with G3

Now we will create three new datasets.

a) Created with the attributes that have greater than 0.10 relation with G3.

The new attributes are

'G3','G2','G1','failures’,’studytime','Medu','Fedu','Dalc','Walc','traveltime','f

reetime','age' which are positively and negatively correlated.

b) Created with the attributes

'G3','G2','G1','studytime','Medu','Fedu','freetime','famrel' which is only

positively correlated.

c) Created with G1, G2, and G3 attributes.

©Daffodil International University
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Table 4.4.1: New data frame with the attribute which is positively and negatively correlated

G3 G2 G1 failur

es

study

time

Menu Fedu Dalc travel

time

freeti

me

age

0 11 11 0 0 2 4 4 1 2 3 18

1 11 11 9 0 2 1 1 1 1 3 17

2 12 13 12 0 2 1 1 2 1 3 15

3 14 14 14 0 3 4 2 1 1 2 15

….. ….. ….. ….. ….. ….. ….. ….. ….. ….. ….. …..

Table 4.4.2: New data frame with the attribute which is strongly correlated with G3

G3 G2 G1 study

time

Menu Fedu freetime famrel

0 11 11 0 2 4 4 3 1

1 11 11 9 2 1 1 3 1

2 12 13 12 2 1 1 3 2

3 14 14 14 3 4 2 2 1

….. ….. ….. ….. ….. ….. ….. ….. …..

©Daffodil International University
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Table 4.4.3: New data frame with the attribute G1, G2, and G3

G3 G2 G1

0 11 11 0

1 11 11 9

2 12 13 12

4.5 Data Cleaning:

Data cleaning is a process to remove incorrect, incomplete, corrupted, duplicate, data in a

dataset. We have to check if there is any null or zero value present in the data set, if there

are any we will leave those rows because where the student got 0 (Zero) because it looks

like he/she didn’t attend the examination.

Figure 4.5.1: Figure of checking null value

©Daffodil International University
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Figure 4.5.2: Procedure of cleaning data set

4.6  Data Splitting:

To train the machine learning algorithm we have to prepare the data set so that the

machine can understand. We want to predict the student’s final Grade G3 so we divide

the data into X as explanatory variables and y as the response variable.

Figure 4.6.1: Split dataset  as explanatory variables and  response variable

©Daffodil International University
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To train and test, it needs to split the data set into a training set and test set where 80%

data will be used as training and 20% data as testing.

Figure 4.6.2:  The figure of  Splitting the dataset into train and test

©Daffodil International University
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CHAPTER 5

Model Selection and Training

5.1 Model selection and Training:

To evaluate the prediction we have used a) Random Forest Regression, b) Linear

Regression, then trained the model. After training, we have tested the result, accuracy,

and mean squared error.

For training and testing the model, we used “a” dataset once and “b” dataset again and

lastly “c” dataset which we created early.

Random Forest Regression:

©Daffodil International University
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Figure 5.1.1:  Train and Test of  Random Forest Regression using c dataset

©Daffodil International University
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Linear Regression:

©Daffodil International University
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Figure 5.1.1: Train and Test of  Linear Regression using c dataset

5.2 Overall Accuracy:

After training, we have a test on the model using the test dataset.

Using three datasets which has different parameter results below,

Table 5.2.1: Comparison of accuracy and  mean squared error ‘a’ dataset

Model Accuracy Mean Square Error Accuracy %

Random Forest
Regression

0.867 0.9103 86.7%

Linear Regression 0.904 0.655 90.4%

©Daffodil International University
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Table 5.2.2: Comparison of accuracy and  mean squared error using ‘b’ dataset

Model Accuracy Mean Square Error Accuracy %

Random Forest
Regression

0.872 0.878 87.8%

Linear Regression 0.907 0.637 90.7%

Table 5.2.3: Comparison of accuracy and  mean squared error using ‘c’ dataset

Model Accuracy Mean Square Error Accuracy %

Random Forest
Regression

0.892 0.738 89.2%

Linear Regression 0.906 0.644 90.6%

©Daffodil International University
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CHAPTER 6

Conclusion

6.1 Conclusion:

From the data set, we got G1 which is the 1st semester's result, G2 which is the 2nd

semester's result, and G3 is the  3rd semester's result or the final result. We also got

numerical and categorical values. We used only numerical values for prediction.

It looks like the original result and predicted result are almost the same. There are three

different datasets we have created which hold different parameters or attributes. The

predicted results of the 3rd semester are quite different from each data set.

It is clear to see that positively correlated parameters affect the prediction.

6.2 Limitation and Future Work:

To do this prediction we got only 600+ data which is a quite small amount of data

compared to an institute.

We produce 2.5 quintillion bytes of data per day worldwide including educational data.

So institutions should publish a lot of data for research purposes.

If a lot of institutional data is available with more features then it is possible to increase

the prediction accuracy applying various machine learning algorithms should be the

future work.

©Daffodil International University
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