i}

o

4 PEE tsues=ex A3 B
< JOURNAL OF PRACTICAL ENGINEERING EDUCATION J. Pract. Eng. Educ. 15(1), 193-198, 2023

Hileld RES 0|3e mto|M XiSME HSEM2 EIEd =4

Validity Analysis of Python Automatic Scoring Exercise-
Problems using Machine Learning Models

2] A *

)

o
olmSrhsty HEHLI}

ox

Kyeong Hur*

Department of Computer Education, Gyeong-In National University of Education, Anyang 13910, Korea

[2 o]

B ERe vl L2 oA BN AFEAL B S ARG GUER AN HE AFEAL Lebel 3
% AAHE B AAED G 247 Gt TEE JREste] Ao APAT FEY] HI AP oA WKL F
o, SIS FAA B 1 BAE A5 120 4 B0 AEA A5 5 HelE PRt FHE HeolH s Bl A
SR AHEASY HIES BT Gl AFEASL AN+ ATk B =FANE A5 A AFEAS) Y=
£ £41317] 918), Orange M 412 =78 ALG3H9ATh vhol A ol A 4 F Hlol8 & AR, 4919 197 34914 15
24704 B ANS T EH o2 nndt. told weld AFEA A5ERRH o] A 44 dSat vl
9 2 s JFEe e GUE AEAY AFRAY B4 HFES BASAG

[ Abstract ]

This paper analyzed the validity of exercise problems for each unit in Python programming education. Practice questions pre-
sented for each unit are presented through an online learning system, and each student uploads an answer code and is automatically
graded. Data such as students’ mid-term exam scores, final exam scores, and practice questions scores for each unit are collected
through Python lecture that lasts for one semester. Through the collected data, it is possible to improve the exercise problems for
each unit by analyzing the validity of the automatic scoring exercise problems. In this paper, Orange machine learning tool was
used to analyze the validity of automatic scoring exercises. The data collected in the Python subject are analyzed and compared
comprehensively by total, top, and bottom groups. From the prediction accuracy of the machine learning model that predicts the
student’s final grade from the Python unit-by-unit practice problem scores, the validity of the automatic scoring exercises for each
unit was analyzed.
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data machine learning models
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Fig. 1. Numerical data machine learning model training and final grade prediction workflow.
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Table 6. Prediction test results of final grade machine learning
model for total group
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Table 9. Results by group for prediction of final grade in C1
scenario
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Table 10. Results by group for prediction of final grade in C2
scenario

Table 7. Prediction test results of final grade machine learning a1s A dehsE 5t#i163 gz
model for top group RVISEE # 238 14.0 17.7 18.5
AlLtz|2 RMSE—C1 RMSE-C2 ~ RMSE-C3  RMSE-C4 S =(%) 76.2 86.0 82.3 81.5
Random Forest 8.6 13.8 5.1 43
kNN 5.6 14.1 5.1 32
pp—— b 0 > i E 1. C3 AlLf2|22] HEMH ool cher 18 23}
= HEE (%) 929 8.0 %9 %.2 Table 11. Results by group for prediction of final grade in C3

8. 519|11E 2B4H o5 odled R HAE Ay
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