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[Abstract]

SQL is the most common language in data processing. Therefore, most of the colleges offer SQL in
their curriculum. In this research, an auto scoring SQL test is proposed for the efficient results of SQL
education. The system was treated with algorithms instead of using expensive DBMS(Data Base
Management System) for automatic scoring, and satisfactory results were produced. For this system, the
test question bank was established out of ‘personnel management’ and ‘academic management’. It
provides users with different sets of test each time. Scoring was done by dividing tables into two
sections. The one that does not change the table(select) and the other that actually changes the
table(update, insert, delete). In the case of a search, the answer and response were executed at first and
then the results were compared and processed, the user’s answers are evaluated by comparing the table
with the correct answer. Modification, insertion, and deletion of table actually changes the data table, so
data was restored by using ROLLBACK command. This system was implemented and tested 772 times
on the 88 students in Computer Information Division of our college. The results of the implementation
show that the average scoring time for a test consisting of 10 questions is 0.052 seconds, and the
performance of this system is distinguished considering that multiple responses cannot be processed at the
same time by a human grader, we want to develop a problem system that takes into account the

difficulty of the problem into account near future.
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I. Introduction
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II. Preliminaries

1. Related works
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III. System configuration

1. Item pool
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a. The ERD of Academic management DB
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b. The ERD of Personal management DB

Fig. 1. DB ERD in test question bank
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Table 1. SQL instruction problem categories
Category SQL Subcategory
mormal SELECT
include order by
SELECT include group by
include function
Read complex SELECT
normal JOIN
SELF JOIN
JOIN OUTER JOIN
complex JOIN
SUB QUERY -
Modify UPDATE -
Insert INSERT -
Delete DELETE -

2. System Specification
Fig. 2014 Md 2 A|ARIR 25719 Z2A|A= /g
tlo] 9lom, Fig. 304l E=vlel Zo] 10719] Hlo|&=
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Fig. 3. System ERD

3. Problem Select Algorithm
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Fig. 4. algorithm of problem selection
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4. Scoring Algorithm
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Table 2. Function name of DBMSs

Function :
description Oracle MSSQL MySQL MariaDB
standard SIDDEV_SAMP | STDEV STD
deviation S V_POP | STDEVP STDDEV

: VAR_SAMP VAR VAR
variance VAR_POP VARP VARP
current date | SYSDATE( GETDATE( NOW() NOW()

TO_CHAR, . . .
cast TO.NUMEER CAST CAST CAST
] SUBSTRING SUBSTRING SUBSTRING
substrmg El R LEFT LEFT LEFT
RIGHT RIGHT RIGHT

concatenate | CONCAT CONCAT CONCAT CONCAT
null value | W, ISKULL IENULL JENULL
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4.1 SELECT Scoring Algorithm
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Fig. 6. Scoring algorithm of SELECT question

4.2 UPDATE, INSERT, DELETE Scoring Algorithm
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UPDATE, INSERT, DELETE question
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IV. System Implementation
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Fig. 8. Login, first screen
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V. Experiments
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Table 3. Distribution of time required for scoring per
10 questions

HHd AQA|7F 0.052sec

ZO AQA|7F 0.265sec

Z A& AQA|7F 0.021sec
Szt 0.021

VI. Conclusions
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