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Abstract: Performance analysis of outcome based on learning is a system which will strive for excellence at different levels
and diverse dimensions in the field of student’s interests. This system developed to analyze and predict the student’s
performance only. The proposed framework analyzes the students’ demographic data, study related and psychological
characteristics to extract all possible knowledge from students, teachers and parents. Seeking the highest possible
accuracy in academic performance prediction using a set of powerful data mining techniques. The framework succeedsto
highlight the student’s weak points. The realistic case study that has been conducted on 200 students proves the
outstanding performance of the proposed framework in comparison with the existing ones.
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l. INTRODUCTION

The economic success of any country highly depends on making higher education more affordable and that considers one of the
main concerns for any government. One of the factors thatcontributes to the educational expenses is the studying time spent by
students in order to graduate.For example, the loan debt of the American students has been increased due to the failure of many
students in getting graduated on time [1]. Higher education is provided for free to the students in Iraq by the government. Yet,
failing of graduating on time costs the government extra expenses. To avoid these expenses, the government has to ensure that the
student graduate on time. Machinelearning techniques can be used to forecast the performance of the students and identifying the
atrisk students as early as possible so appropriate actions can be taken to enhance their performance.One of the most important
steps when using these techniques is choosing the attributes or the descriptive features which used as input to the machine
learning algorithm. The attributes can be categorized into GPA and grades, demographics, psychological profile, cultural,
academic progress, and educational background [2]. This research introduces two new attributes that focus on to the effect of
using the internet as a learning resource and the effect of the time spent by students on social networks on the students’
performance. Four machine learning techniques, fullyconnected feed forward Artificial Neural Network, Naive Bayes, Decision
Tree, and Logistic Regression, have been used to build the machine learning model. ROC index has been used to compare the
accuracy of the four models. The dataset used to build the models is collected from the students at the College Of Humanities
during 2015 and 2016 academic years using a survey and the student’s grade book. The dataset has the information of 161
students. The activities of this research include feature engineering to create the students dataset, data collecting, data
preprocessing, creating and evaluating four machine learning models, and finding the best model and analyzing the results.

2. LITERATURE REVIEW

Much research has been done in the area of educational data mining where a predictive model is built to forecast the
performance of students to identify the at risk students. This problem can be considered a hard problem because the
performance depends on many characteristics related to the students. These characteristics can be categorized into student's
GPA and grades, demographics, psychological profile, culture, academic progress, and educational background [2]. The
student's GPA is the most important attribute used to predict the performance. The GPA can represent the real value for the
future educational and career possibilities and progression. In addition, the academic potentials can be evaluated by the
student GPA. The demographics information that consists of the family background, the gender, disability, and age is also
considered an important attribute [3]. This research introduces two new attributes that focus on using descriptive features
related to the internet and social network usage and their effect on the performance. On the other hand, many machine
learning and data mining techniques have been used to predict the students' performance such as: Artificial Neural Network
(ANN); K-Nearest Neighbor (KNN); Support Vector Machine (SVM); Linear Regression; Logistic Regression; Decision
Tree (DT); Random Forest (RF); Principal Component Analysis (PCA); Naive Bayes (NB); Neuro-Fuzzy classification
(NF); Decision List (DL); Bayesian Network (BN); and Discriminant Analysis (DA). Table 1 shows a summary of the
research papers that relate to this study.
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Serkeretal 2014 [14] | Personal and 149 ANN, Logistic Regression logistie
demographics regression
information, student
satisfaction
and infegration
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Table 1- Summary Of The Related Research Papers
SYSTEM ARCHITECTURE

ML
Algorithms
Data pre- Feature Machine
ataset processing extraction learning
model
J
Result Data classifier
classification

Fig.1. System Architecture

3.METHODOLOGY
1.DATA COLLECTION

Data used in this paper is a set ofstudent details in the school records. This step is concerned with selecting the subset of all
available data thatyou will be working with. ML problems start with data preferably,lots of data (examples or observations) for
which you already know the target answer. Data for which you already know the target answer is called labelled data.

2. PRE-PROCESSING

Organize your selected data byformatting, cleaning and samplingfrom it.
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Three common data pre-processing steps are:

o Formatting
L] Cleaning
o Sampling

Formatting: The data you have selected may not be in a format that is suitable for you to work with. The data may be in a
relational database and you would like it in aflat file, or the data may be in a proprietary file format and you would like it in a
relational database or a text file.

Cleaning: Cleaning data is the removal or fixing of missing data. There may be data instances that are incomplete and do not
carry the data you believe you need to address the problem. These instances may need to be removed. Additionally, there maybe
sensitive information in some of the attributes and these attributes may need tobe anonym zed or removed from the data
entirely.

Sampling: There may be far more selected data available than you need to work with. More data can result in much longer
runningtimes for algorithms and larger computational and memory requirements. You can take a smaller representative sample
of the selected data that may be much faster for exploring and prototyping solutions before considering the whole dataset.

3.FEATURE EXTRATION

Next thing is to do Feature extraction is an attribute reduction process. Unlike feature selection, which ranks the existing
attributes according to their predictive significance, feature extraction actually transforms the attributes. The transformed
attributes, or features, are linear combinations ofthe original attributes. Finally, ourmodels are trained using Classifier algorithm.
We use classify module on Natural Language Toolkit library on Python. We use the labelled dataset gathered. The rest of our
labelled data will be used to evaluate the models. Some machine learning algorithms were used to classify pre-processed data.
The chosen classifiers were Random Forest. These algorithms are very popular in text classificationtasks.

4. EVALUATION MODEL

Model Evaluation is an integral part of the model development process. It helps to find the best model that represents our data and
how well the chosen model will work in the future. Evaluating model performance with the data used for training is not
acceptable in data science because it can easily generate overoptimistic and over fitted models. There are two methods of
evaluating models in data science, Hold-Out and Cross- Validation to avoid over fitting, both methods use a test set (not seen by
the model) to evaluate model performance. Performance of each classification model is estimated base on its averaged. The result
will be in the visualized form. Representation of classified data in the form of graphs. Accuracy is defined as the percentage of
correct predictions for the test data. It can be calculated easily by dividing the number of correct predictions by the number of
total predictions.

1. Random Forest Algorithm

Every decision tree has high variance, but when we combine all of them together in parallel then the resultant variance is low
as each decision tree gets perfectly trained on that particular sample data, and hence the output doesn’t depend on one decision
tree but on multiple decision trees. In the case of a classification problem, the final output is taken by using the majority voting
classifier. In the case of a regression problem, the final output is the mean of all the outputs. This part is called Aggregation.
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Fig.3. Random Forest Algorithm
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Random Forest is an ensemble technique capable of performing both regression and classification tasks with the use of
multiple decision trees and a technique called Bootstrap and Aggregation, commonly known as bagging. The basic idea
behind this is to combine multiple decision trees in determining the final output rather than relying on individual decision
trees.

Random Forest has multiple decision trees as base learning models. We randomly perform row sampling and feature sampling
from the dataset forming sample datasets for every model. This part is called Bootstrap.

We need to approach the Random Forest regression technique like any other machine learning technique

1. Design a specific question or data and get the source to determine the required data.

2. Make sure the data is in an accessible format else convert it to the required format.

3. Specify all noticeable anomalies and missing data points that may be required to achieve the required data.
4, Create a machine learning model

5. Set the baseline model that you want to achieve

6. Train the data machine learning model.

7. Provide an insight into the model with test data

8. Now compare the performance metrics of both the test data and the predicted data from the model.

9. If it doesn’t satisfy your expectations, you can try improving your model accordingly or dating your data, or using
another data modeling technique.

10. At this stage, you interpret the data you have gained and report accordingly.

4.RESULTS

Microsoft Windows [Version 10.0.22621.819]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users\ghesa\OneDrive\Desktop\student-perforsance\student-performance-python-saster>p
ython app.py

In the above screen to run app.py file in cmd.

Microsoft Windows [Version 16.0.22621.819]
(c) Microsoft Corporation. AlL rights reserved.

* Serving Flask app 'project’
mode: off

Th%s»is a development server. Do not use it in a production deployment. Use a
WSGI server instead. ¥ o
nning on http://127.0.6.1:5600
s CTRLC to quit

In the above screen to get the url after running the app,py
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In the above screen to get the prediction results.
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In the above screen to get the prediction results.
5.CONCLUSION

Finally, performance analysis for students are a major problem. It is important that they are countered. The work reported in this
thesis indicates the machine learning techniques with supervised learning algorithms to understand the performance of algorithm
with respect to student records where we analyses the performance of student and categorized it into three classes as high |,
average, low with the accuracy of 79% .

FUTURE WORK

In the future we provide some technical solution by improve the efficiency of student performance. The user interaction model
could be derived for giving the record of student dynamically and it could give staff an alert message about those students who
are having low performance. We could build the prediction using Neural Network and can expect improvised results. We can add
non- academic attributes along with academic’s attributes.
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