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EELCTLEREN Nl S0 Nowadays, significarddvancementsn information technology
and communication field in different societies are seen. Given that tresb&ancements

universities as a leading institution in the field of scientaye moved towards electronic
processes in thenanagement of education aretlucational environments, there are databast
with a large amount of information. By analyzing this massive data of educational sys
methods can be provided to improve the educational status of students. Educational data n
has sought to discover tHaowledge contained in the data of the educational system. On
the applications of educational data mining is to predict students' academic performs
Predicting students' academic performance and providing useful solutions is of part
importance in the success of educational systems and can help managers make the
decisions to increase the efficiency of the educational system and better student performs
The purpose of this paper is to identify the effective indicators on academic peafare
predict students' academic status using data mining techniques, and finally present a new
for modifying unit selection and educational strategies to increase the efficiency of
education system.
steps of this research are determined according to CRISP mod
current research,Databases containing 9 datasets of specialized courses in indu
engineering were used. The studergsadewas bachelor's degree. Indicators affecting stude
performance have been identified based on previous researches and expert opir
Demographic data and academic records of undergraduate students are entered in dat:
After data preprocessing, 13 attributes are selected, different models were proposeddizip!
student's academic status in the next semesifigdren, a comparison between the results of
different algorithms has been done.

All 13 attributesare identified to be effective according to information gain and ga
ratio. This 13 attributess follow: GPA, Total passed units, Number of conditional terms, T
of admission, Marital status, Gender, University admission year, Living place , Age, Curre
semester, Prerequisite course score, instructor of the course, Repeat the cBetseen of4
considered models, the Logit Boost algorithm is known as the best model in categorizing
class and muk¢lass according to the accuracy rate and ROC.
Because of acceptable performance of data mining algorithms, the use of 1
algoithms in predicting student performance is appropriate and the proposed model ca
used as a support tool for decision making in educational systems. Finally, according
obtained results and the opinion of academic experts, the unit selection psoceas
redesignedThe proposed model can be used as a decision support tool in educational sy
Finally, due to the results obtained and the opinions of the academic experts, the process
selection was redesigne@ihe presented process uses thegailable data in educational systen
and data mining science, provides useful knowledge to decisiakers to make the right anc
appropriate decision. Decision makers can make appropriate decisions by examinir
predictions made by the data mining alhm and obtaining useful information, in order t
make the educational system more efficient.
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Fig. 1: Steps of research

2
Table. 2: Attributes

(Applicable Situations) (Scale) (Attribute) (Sort)
[0,20] Continuous GPA 1
Exn Discrete Total passed units 2
Exn Discrete Number of conditional 3
terms
4 3 2 1 Discrete Type of admission 4
Married Single Binary Marital status 5
Male Eemale Binary Gender 6
92 91 90 89 Discrete University admission 7
R year
Exmy Discrete Age 8
2 1 Binary Living place 9
MOKE XM M Discrete Current semester 10
[0,20] Continuous Prerequisite course 11
score
/ 2RRAy3 6 Exm Discrete instructor of the course 12
E XM Discrete Repeating the course 13
9

Table. 3: The literature review of evaluation index

(Reference) (Criteria)

[51] [28] [27] [17] [23] [32] [24] [31] [26] [60] [21] [40] [47][22] Accuracy

[32][31][37][12] Area under ROC

J1B

2ap 1
c' b a

ROC l2ap 14p 1@
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Fig. 2: Average of accuracy



Tech. of Edu. J. *(*): *-%, **%* xx*%

% % %

WIDBHOBES ¢ | Cc AU

1

Table. 4: Comparison of algorithms in two class randti-class

(Multi-class) (Two class) (algorithms (Course)
(Accuracy) (Accuracy)

(ROC) (ROC)

0.599 0.71 0.721 0.89 Bayes Net Engineering
economics

0.666 0.74 0.759 0.89 Logit Boost

0.576 0.66 0.622 0.88 PART

0.532 0.71 0.572 0.88 J48

0.575 0.56 0.675 0.83 Bayes Net Inventory

control

0.655 0.67 0.735 0.85 Logit Boost

0.643 0.62 0.613 0.8 PART

0.653 0.66 0.538 0.83 J48

0.557 0.61 0.5 0.99 Bayes Net Facility layout

0.703 0.67 0.5 0.99 Logit Boost

0.663 0.65 0.5 0.99 PART

0.631 0.63 0.5 0.99 J48

0.445 0.76 0.5 0.95 Bayes Net Operations 1
research 1

0.709 0.8 0.603 0.95 Logit Boost

0.675 0.72 0.5 0.9 PART

0.549 0.76 0.5 0.95 J48

0.557 0.47 0.579 0.76 Bayes Net Operations 2
research2

0.697 0.62 0.796 0.84 Logit Boost

0.592 0.51 0.674 0.79 PART

0.603 0.57 0.538 0.8 J48

0.531 0.64 0.493 0.81 Bayes Net Probability

0.616 0.72 0.74 0.89 Logit Boost

0.611 0.65 0.576 0.83 PART

0.582 0.67 0.548 0.84 J48

0.658 0.72 0.145 0.98 Bayes Net Project control

0.703 0.74 0.336 0.98 Logit Boost

0.647 0.64 0.135 0.97 PART

0.612 0.59 0.145 0.98 J48

0.61 0.57 0.836 0.87 Bayes Net Quiality control

0.711 0.77 0.841 0.91 Logit Boost

0.595 0.71 0.72 0.9 PART

0.588 0.74 0.793 0.9 J48

0.511 0.74 0.523 0.84 Bayes Net Statistics

0.63 0.77 0.691 0.85 Logit Boost

0.594 0.7 0.579 0.84 PART

0.562 0.75 0.502 0.82 J48

c %y whpa
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Table. 1: Attribute considered in researches
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