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[Abstract]

This study designed and implemented an educational program to improve data utilization
competencies, applying it to a group of 25 elementary school teachers. In particular, the program
emphasized learning databases and SQL to strengthen structural understanding of data, while collecting
and analyzing errors that occurred during the process of writing SQL queries. The analysis revealed that
the most frequent errors committed by teachers were semantic errors(79.1%), which occurred
approximately four times more often than syntax errors. Furthermore, when errors were classified
according to SQL clauses, a large proportion were found in the WHERE, GROUP BY/HAVING, and
ORDER BY, with the main cause being the omission of the relevant clause. The findings of this study
are expected to serve as foundational resources for future database and SQL education targeting

elementary school teachers.
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I. Introduction

ATAS A7}

qAT g
=] ‘!
=0] Hloje] &E 9T

EX A A
1 O vO 1=

4 Y I B 4O YE Sl ol
M= Z

EIRIS ﬂr° = 3/7:‘31"?_? OM
£ dusta Qo] T2ty 25 wAER 7|E 7RE9]
osfiiEgt ofet ArgEtol A LAsH TSt Al sl 2
Hall Hlole g 28 4 Qe
=

ole} Taistol, g

ogt S92 ol #A &
AlE I Qltt. 25 WAREE Ol3fgt B2 TARE Ulof
w50 81| Yol wdS o= AAlSk= Al'TA|
g A 45} Aol sty gigtdo] zlgtstar itk
Hlolel & AAMCR olsfjste] &-8517] YoliAl= 2110
+ t2¢ 78 2eHComputer Science)E 555t
ofof sh=t] w802 it =49 AMHE 5l
Ao 2= flojefo] gt 712 olgg Tojui7]ol= st

At ExpEICH2)
Qut st s A Tt AgAlel e sl o
3 Il wheA] olpsfof & SIAl wuBo] shiz o
olEjHo]A(Database) %  SQL(Structured Query
Languagelg w55k QITH3]. HloJEH|o] A= HOJH &
AARCZ A7Fshil He]she A|ARIC R Hlolf uts}o]
+ A2 HolHo Fdst F&ste QA AR
oz golHHolAF Aelstil HolHE =] o
o} IEtA, ElolHE o o8] AuoA= dlolEHo]
AF 7|2A08 wasty Qoi{4]. SQL Hlo]Ef|o]A
23 HolHE AU Y] sl Abgste 712 dojz ot
ojfdolut Atutet 22 mz agfy] Qlojet vluwsh AlAl
07 PgE]o] Qlong HIAFAP} S5517]0] 445ttt
o=, 7HUt, HHEEY] 49, £5MS tldez 9
ojF{H|o] A w-5o] thefet watel AAlste AAlEAL QL
out U= otAl IR xok FAoIH5-7]. 1y, &
SOl of2igh WaS =Ystojof sttt Rad]e A|&S
A Z=olx|1 Qlth o]0, 2L WAIEL A-ZAFHEL o}
Udete dlojgo et £2AR1 olshE 2lsh HlolEH|
o]~ 3 SQL ## 7‘] Ale 55he Zlo] Hasitt
71E A2 &2 AAY A gishE dide
2 OlEOWHE H]HSAt|HA SAlo] 25
= W& HEshof sk B4 YA]0] e Z5HA

ek Al AopEr] oYt

2l

Rl

r

So|A= olgjst 7|1E olqLo] A|ebd
AHE Oiez HolE &8 I 6*%% et @A

2 e
o on rjx
me o B
-+
>
N
=
e
El
Ho
o |H
0
ol
|
w2 o
)
SE
2,
0
o

dj
ok
FJI
d
i)
=)
El
4
il
NS
af
rO
=
|m
L
3]
=
=
=
1o

IolE] 4 $25E olgofe] el Bolos], Bt
531 dolele) ojulg ApHoz

At ER Gigitt. 1 %, AR Dol RISt

olEfuo]A0) 7|8 gof B i, SAL Z|¥te] AEe, 1
21 A Hlojejo] 42 E5] Hloleo] Tt A

A oo SE2 stock Je)n BALS AAR dERe}
dolefdlol20) )52 Bl I
2 Baghoojel 24 B2L £55eS
¥ 2209 0 A0 Ae6
252 WK 202
Ffoic,

w20] e cheut 2ot IFoHE B A7z
29| co]g] ¥4 2=, clojejsol~, SQL. 1]
@Ak ool dlole] wgo) Tt 8- Nosta
TR A ) dnel A A, ol
o T Asteict. VoAl dolele] 24
242 HYSIAL VA A7) Zat 2 g

0 3% Azl Us) AYstick

=

QLN
E
=%
a5

u:d
0

_Eru}'. °-“

B D T )
S b
]

g

II. Related Works

1. Data Analysis Block of Entry
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III. Research Design

1. Research Subject
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Table 1. The Curriculum Designed for the Lecture

Contents
Overview of data science
Trends in elementary education
The procedure of data science
Overview of Entry
Select, upload, and create data
Visualize data
Use data analysis blocks
Analyze small data set
Overview of database
Install MySQL
Use menus of MySQL
Overview of SQL
CREATE TABLE, INSERT INTO
SELECT, INSERT, UPDATE, DELETE
ORDER BY, LIMIT, DISTINCT
Aggregate functions(e.g., Max, Min)
GROUP BY, HAVING
SubQuery
Exercises
Comparative analysis of data blocks
of Entry and SQL
Formulation of SQL statements

Category

Introduction

Data analysis
block of
Entry

Database

SQL

Wrap up

Evaluation
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3. Data Collection
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Table 2. The database schema used for the questions.
Underlined atttribute is a primary key for each table

Attributes

userID, userName, birthYear, addr,
mobile, height, mDate

Table name

userTable

num, userID, prodName, groupName,

buyTable -
price, amount

Table 3. Sample questions

Question

Write a SQL statement that prints the
names and birthdays of all users
whose birthdays are in or before 1970.

Question type

Formulation

Write a SQL statement that outputs
the name and price of the most
expensive item purchased by the user
with ID 'LHJ'.

Write a SQL statement that outputs
the ID and total purchase amount of
users whose total purchase amount is
1,000 won or more.

Formulation

Formulation
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IV. Results

1. Classification of Error Types
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Table 4. Type, Code, and Description of Errors

Type Code Description
SM 1 Insufficient understanding of logical
- operators(e.g., AND, OR)
SM 2 Insufficient understanding of the
- difference between ASC and DESC
SM 3 Insufficient understanding of the
- usage of SUM
SM 4 Insufficient understanding of the
- usage of LIMIT
Semantic Insufficient understanding of the
Errors SM_5 | grouping functions such as HAVING
and GROUP BY
SM 6 Insufficient understanding of the
- usage of ORDER BY
Insufficient understanding of the
SM_7 .
nested queries
SM_8 | Invalid column or table name
Insufficient understanding of what
SM_9 .
the problem requires
ST_1 Incorrect use of semicolons
ST_2 | Missing part of the quotation marks
Insufficient understanding of the
ST_3 .. .
comparision operations(e.g., <, >)
ST 4 Insufficient understanding of the
Syntax = nested queries
Errors Insufficient understanding of the
ST_5 | grouping functions such as HAVING
and GROUP BY
ST 6 Insufficient understanding of the
- usage of DISTINCT
ST_7 | Misspellings
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2. Description of the Error
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select userName, height
from  userTable
where height=178 and height=180

and height=182
order by height;

Fig. 1. Example of SM_1, insufficient understanding of
logical operators such as AND and OR
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select userName
from userTable
order by mDate
limit 3,2;

Fig. 2. Example of SM_4, insufficient understanding of the
usage of LIMIT
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select prodName, price

from buytable

where (prodName, price) in (
select prodName, max(price)
from buytable

where userID = 'LHJ');

Fig. 3. Example of SM_6, insufficient understanding of the
usage of ORDER BY
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select userName, height

from buyTable

where height in(178, 180, 182)
order by height;

Fig. 4. Example of SM_8, invalid column or table name

select useName, height

from userTable

where height in(178, 180, 182)
order by height;

Fig. 5. Example of SM_8, invalid column or table name
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select userName, birthYear
from userTable:
where birthYear <= 1970;

Fig. 6. Example of ST_1, incorrect use of semicolons
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select userName
from userTable
where height >= 180 and < 182:

Fig. 7. Example of SM_8, invalid column or table name
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select userID, sum(pricexamount)
from buyTable

group by userID

haveing sum(price*amount) >= 1000
order by userID desc:

Fig. 8. Example of ST_7, misspellings
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3. Analysis of Error Rate
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Table 7. Frequency of Errors Classified based on
Major SQL Clauses: Semantic vs Syntax Errors

Tabl F fE T Semantic Errors Syntax Errors
able 5. Frequency of Errors by Type and Code WHERE 5(62.5%) 337.5%)
Type Code Frequency GROUP BY,
5(83.3% 1(16.7%
SM_1 | 38.8%) HAVING (83.3%) (16.7%)
SM_2 2(5.9%) ORDER BY 7(100%) 0(0.0%)
SM_3 3(8.8%)
Semantic Errors Zm‘g gglg:ﬁ’; 34(79.1%) Table 72 £7%15t Ho|E| & 7|¥t0.2 Q=7} 7HA} A&
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Table 6. Frequency of Errors Classified based on
SQL Clauses

Clause Mistakes Frequency

Using wrong columns, Using

SELECT unnecessary aggregate 3(9.7%)
functions(e.g., MAX, MIN)

FROM Missing FROM clause, Invalid 2(6.5%)
table name

WHERE Missing/Wrong condition 8(25.8%)

GROUP BY, Missing HAVING/GROUP BY 7(22.6%)

HAVING clauses, Wrong condition o7
Missing ORDER BY clauses,

ORDER BY Wrong ORDER BY 7(22.6%)
keywords(e.g., ASC, DESC)

LIMIT Wrong condition 4(12.9%)

V. Conclusions
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