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[Abstract]

This study analyzed the impact of private education on academic performance using decision tree model by reclassifying student
groups based on their school type and academic achievement. Our findings demonstrated that private education participation
significantly influenced academic performance across all student groups, and private education participation of lower-level groups
were more associated with their performance, with a notable gap depending on the student’s family environment. We also
investigated various factors related to the accessibility and impact of private education on academic achievement. Our study
contributes insights into the effects of private education on academic achievement and provides theoretical and practical
implications.
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Table. 1. Comparison of instances by class before and
after data balancing
Target | Elementary | Middle High Specialized
Class School School | School | High School
Upper 5,984 6,027 9,696 2,067
Before Middle 5,824 5,966 9,567 2,025
Lower 7,836 7,945 | 12,599 2,686
Total 19,644 19,938 | 31,862 6,778
Upper 5,824 5,966 9,567 2,025
Middle 5,824 5,966 9,567 2,025
Ater Lower 5,824 5,966 9,567 2,025
Total 17,472 17,898 | 28,701 6,075
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Table. 2. List of varlables

Variable Value
1=Elementary School
2=Middle School

Group Variable | Type of School | vO | 3=General High School
4=Specialized High
School
. 1=Upper Level(1~30%)
Class Variable | A%39€MC | v1 | o-pMiddle Level(31~60%)
3=Low Level(61~100%)
Total
Overall R
Participation gouigf;old v2 | KRW (unit: million/year)
in Private pending
Tutoring Total Hour(s) | v3 | Hour(s)(week)
1=Day Care
2=Enhancing Academic
Achievement
va 3=Preparation to Upper
Purpose N5 Grade Schools
4=Mediating Anxiety
5=Prior Learning
6=Friendship
7=0thers
] Hour(s) v6 | Hour(s)(week)
Private
Tutoring in Total Cost V7
Core Subjects | One—on—-one
. v8
Tutoring
Group Tutoring | v9
Private Tuition |, o1 KRW (unit: million/year)
Center
Home-visiting vii
Tutoring
Internet-based
. v12
Tutoring

v13
Purpose N4 (same as v4/v5)
Hour(s) vi5| Hour(s)(week)
Total Cost v16
Music v17
Art v18
Private :
Physical
Tutoring in Arts Ed)L/Jcation vi9
and Physical
Education Onhe-on—one
h v20 | KRW (unit: million/year)
Tutoring
Smgll Group vor
Tuition
Private Tuition Voo
Center
Hom(lefwsmng vo3
Tutoring
Korean
Literature ve4
English v25
Mathematics v26
Social Science |v27
Household -
Spending on ertlnlg, 5
Private Rgadlng and Ve8| kRw (unit: million/year)
Tutoring in Discussion
Each Subject
Other Subjects
(Foreign
Language,
Chinese
Character, v29
Computer, and
Technology and
Home
Economics)
EBS textbook | v30
Extracurricular V31
Activities
Total Cost of
Foreign
Household Langgage v32
Spending on Study
Private KRW (unit: million/year)
Tutoring in ]
Others Foreign
Language v33
Study in Korea
Foreign
Language v34

Study in abroad

http://dx.doi.org/10.9728/dcs.2023.24.4.847
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Hour(s) v35 | Hour(s)(week)
Job Training® | Household
Spending on v36 | KRW (unit: million/year)
Job Training
Participation v37 | 1=Yes 2=No
Hour(s) v38 | Hour(s)(week)
Total Cost in
Middle/High v39
School
éfter Total Cost in
School
Program Elementary v40
School
KRW(unit: million/year)
Fees for School Va1
Subjects
Talent—aptitude
Education v42
Program Fee
Participation v43 1=Yes 2=No
Student Fees V44| KRW (unit: million/year)
Counsel)lng
H d
Service Number of
) v45 (number)
Session
1=General High School
2=Autonomous High
School
3=Special-purpose High
School(Science High
School, Foreign
Language High
School, International
High School)
. . ab) 4=Special-purpose High
High School Choice v46 School(Art High
School, Physical
Education High
School)
5=Meister High School
6=Specialized High
School
7=Alternative High
School
8=Study Abroad
1=Liberal Arts
2=College of Political
Science and
Sociology
College-major Choice®? va7 | 3=College of Education

4=Engineering
5=College of Science
6=College of Medicine
7=Arts and Physical
8=0thers(no plans, etc)

851

Characteristics Gender

of Student

v48

1=M(Male)
2=F(Female)

Birth Order

v49

(number)

Age of
Father/Mother

v50
/v51

0=Absence

1=under 20 years
2=30 to 39 years
3=40 to 49 years
4=50 to 59 years
5=60 years and older

Father’s/
Mother’s
Education Level

Characteristics
of Parents

v52
/v53

0=Absence
1=Elementary School
2=Middle School
3=High School
4=Undergraduate
5=Master’s Degree
6=Doctor’s Degree
7=No Formal Education

Labor Market
Participation of
Parents

vb4

0=Absence
1=Father
2=Mother
3=Both Parents
Employed
4=Both Parents
Unemployed

Household
Income(month)
(unit: million,
KRW)

1=under 200
2=200~299
3=300~399
4=400~499
5=500~599
6=600~699
7=700~799
8=800 and higher

Number of
Children

v56

(number)

Region

v57

1=Seoul
2=Metropolitan City
3=Small and
Medium-sized City
4=Twon and Villiage

Household
Information

Administrative
Division

v58

11=Seoul

21=Busan

22=Daegu

23=Incheon

24=Gwangju

25=Daejeon

26=Ulsan

29=Sejong
31=Gyeonggi—do
32=Gangwon—do
33=Chungcheongbuk—do
34=Chungcheongnam-do
35=Jeollabuk—do
36=Jeollanam—do
37=Gyeongsangbuk—do
38=Gyeongsangnam-do
39=Jeju—do

a: Elementary School Student

b: Middle School Student

c: General High School Student

d: Specialized High School Student
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E 3. 2SS ol Fo ol miEh A9IA(1~30%)
Table. 3. Patterns for elementary school children: Upper

level (1~30%)

No.(%) Pattern

1 Mother's Education Level=5(v53) &
(66.67) | Group-Tutoring(Core Subjects)>98.042

Mother's Education Level=4(v53) &

High School Choice=1(v46) & Music>29.74% &
Extra Activities®<=152.94 &

Art<=154.66% & Age of Father=3(v50) &

Other Subjects>23.53? & English<=77.65%

(54.55)

Mother's Education Level=4(v53) &
High School Choice=3(v46) & Children>2 &

(54.55) Labor Market Participation=1(v54)

Mother's Education Level=5(v53) &
Group-Tutoring(Core Subjects)<=98.04% &
High School Choice=1(v46) &

Physical Education<=132.85% &

Father's Education Level=5(v52)

(54.46)

Mother's Education Level=4(v53) &

5 High School Choice=2(v46) & Age of Father=3(v50) &
(54.38) | Birth Order=1 & Father's Education Level=4(v52) &
Age of Mother=3(v51)

a: Household Spending on Private Tutoring(year)(unit: KRW, million)

H 4. =50 48 A B1~60%) T2 oAz miH
Table. 4. Patterns for elementary school children: Middle

level (31~60%)

No.(%) Pattern

Mother's Education Level=4(v53) &
1 High School Choice=1(v46) & Music>29.74? &

(56.58) | Gender=F & Birth Order=1 &
After-School Program Fees for School Subjects>46.582
5 Mother's Education Level=4(v53) &
(56.58) High School Choice=4(v46) &
: Gender=F & Age of Father=3(v50) & Music>123.92?
Mother's Education Level=4(v53) &
3 High School Choice=1(v46) & Music>29.74 &
(56.58) | EXtra Activities<=1 52.94% &

Art<=154.66% & Age of Father=3(v50) &
Other Subjects>23.53% & English>77.65

Mother's Education Level=4(v53) &
High School Choice=1(v46) & Music>29.74% &

4 Extra Activities<=152.94% & Art<=154.66 &
(56.58) | Age of Father=3(v50) & Other Subjects<=23.53% &
Birth Order=1 & Labor Market Participation=4(v54) &
Children>1 & Physical Education>111.77%

5 Mother's Education Level=4(v53) &
(56.58) | High School Choice=4(v46) & Gender=F

a: Household Spending on Private Tutoring(year)(unit: KRW, million)



T 5. =W H% ol2lAH(61~100%) F2 Az ofjH
Table. 5. Patterns for elementary school children: Lower
level (61~100%)

No.(%) Pattern

1

(62.38) Mother's Education Level=3(v53)

2 Mother's Education Level=0(v53) & Gender=F &
(62.14)| Household Income=1(v55)

3 Mother's Education Level=4(v53) &
(61.43)| High School Choice=5(v46) & Children>2

Mother's Education Level=4(v53) &

4 High School Choice=1(v46) & Music<=29.74% &
(60.00)| Gender=M & Father's Education Level=4(v52) &
Private Tutoring(H)>0 & Korean Literature>47.06%

Mother's Education Level=4(v53) &

5 High School Choice=1(v46) & Music<=29.74 &
(59.52)| Gender=M & Father's Education Level=4(v52) &
Private Tutoring(H)=0

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)
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Table. 6. Patterns for middle school student: Upper level
(1~30%)

=0 O:] J'_|- _u_H =]

No.(%) Pattern

Core Subjects>129.41? & High School Choice=1(v46) &
1 Physical Education<=1 33.33% & English>23.533) &

(67.86)| Gender=F & Age of Mother=4(v51) & Core
Subjects(H)>12.33
2 i a) i ina=
(67.84) Core Subjects>129.41? & High School Choice=3(v46

Core Subjects>129.41? & High School Choice=1(v46) &
3 Physical Education<=133.33? & English>23.53? &

(64.71)| Gender=M & Region=4(v57) & Mother's Education

Level=3(v53) & Group-Tutoring(Core Subjects)>66.622

Core Subjects>129.41? & High School Choice=1(v46) &

4 Physical Education<=1 33.33% & English>23.533) &
(59.26)| Gender=F & Age of Mother=2(v51) & After-School
Program(H)>2

5 Core Subjects<=129.412 & High School Choice=3(v46) &
(57.68)| Father's Education Level=4(v52)

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)

£ 7. 3 MY Z23(31~60%) F2 oAzt mfEd
Table. 7. Patterns for middle school student: Middle level
(31~60%)

No.(%) Pattern

Core Subjects>129.41% & High School Choice=1(v46) &
Physical Education<=133.33? & English>23.53? &
Gender=M & Region=4(v57) & Mother's Education
Level=3(v53) & Group-Tutoring(Core Subjects)<=66.62%
& Private Tutoring(H)>6.67 & Core Subjects(H)>9.80

(55.93)

Core Subjects>129.41% & High School Choice=1(v46) &
Physical Education<=133.33% & English<=23.53? & Age

(52.94) of Mother=3(v51)& Father's Education Level=5(v52)

Core Subjects>129.41? & High School Choice=1(v46) &
3 Physical Education<=1 33.33% & English<=23.535) &
(52.00) | Age of Mother=3(v51)& Father's Education Level=4(v52)

& Region=4(v57)

Core Subjects>129.41% & High School Choice=1(v46) &
4 Physical Education<=133.33 & English<=23.53" &

(51.92)| Age of Mother=3(v51)& Father's Education Level=4(v52)
& Region=3(v57)
5 Core Subjects>129.41% & High School Choice=1(v46) &
(50.97)| Physical Education<=133.33? & English>23.53" &

Gender=M & Region=3(v57) & Children>2

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)
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E 8. 3t M 52[3(61~100%) F2 oAzt miH
Table. 8. Patterns for middle school student: Lower level

(61~100%)

No.(%) Pattern

1

; — a) i ice=
(68.99) Core Subjects<=129.41? & High School Choice=4(v46)

2 Core Subjects<=129.41% & High School Choice=1(v46)
(66.88)| & Mother's Education Level=3(v53)

3

octs<e 9 g i icom
(63.98) Core Subjects<=129.41? & High School Choice=4(v46)

4 Core Subjects<=1 29.419 & High School Choice=1(v46)

(61.39)| & Mother's Education Level=0(v53)
5 Core Subjects>129.412 & High School Choice=4(v46) &
(60.00) Birth Order=1 & Mother's Education Level=4(v53) &

Total Spending?<=582.36

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)

E 9. UUTSST M5 M9IA(1~30%) F2 ¢ T

Table. 9. Patterns for high school student: Upper level

(1~30%)
No.(%) Pattern
] Arts and Physical Education(H)<=1 & Core
(62.34) Subjects(H)>0.33 & College—major Choice=6(v47) &

Mother's Education Level=5(v53)

Arts and Physical Education(H)<=1 & Core

2 Subjects(H)>0.33 & College—major Choice=1(v47) & Job
(60.00)| Training(H)<=1.33 & Writing, Reading and
Discussion>297.42%

3 Arts and Physical Education(H)<=1 & Core

(54.24)| Subjects(H)>0.33 & College—major Choice=3(v47)
Arts and Physical Education(H)<=1 & Core
4 Subjects(H)>0.33 & College—major Choice=4(v47) &
(53.85) Gender=M & After-School Program=Yes & Korean

Literature<=188.24% & One—on-one Tutoring(Core
Subjects)<=588.24% & Administrative Division=31(v58)

Arts and Physical Education(H)<=1 & Core
Subjects(H)>0.33 & College—major Choice=4(v47) &
5 Gender=M & After—School Program=Yes & Korean

(53.45)| Literature<=188.24? & One—on-one Tutoring(Core
Subjects)<=588.242 & Administrative Division=38(v58)
& Labor Market Participation=1(v54)

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)
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E 10. Yetnssty M3 Z2AH(31~60%) FL A2k oiE
Table. 10. Patterns for high school student: Middle level
(31~60%)
No.(%) Pattern
Arts and Physical Education(H)<=1 & Core
’ Subjects(H)>0.33 & College—major Choice=4(v47) &
(58.11) Gender=M & After-School Program=Yes & Korean
' Literature<=188.24% & One—on—one Tutoring(Core
Subjects)>588.24%
Arts and Physical Education(H)<=1 & Core
2 Subjects(H)>0.33 & College—major Choice=5(v47) &
(55.74)| Age of Mother=4(v51) & Mother's Education
Level=4(v53) & Mathematics<=348.97%
Arts and Physical Education(H)<=1 & Core
3 Subjects(H)<=0.33 & After-School Program=Yes &
(53.49)| College—major Choice=Liberal Arts & Administrative
Division=34(v58)
Arts and Physical Education(H)<=1 & Core
Subjects(H)>0.33 & College—major Choice=4(v47) &
4 Gender=M & After-School Program=Yes & Korean
(52.63) Literature<=188.24% & One—on-one Tutoring(Core
’ Subjects)<=588.242 & Administrative Division=22(v58)
& Age of Father=3(v50) & Labor Market
Participation=4(v54)
Arts and Physical Education(H)<=1 & Core
5 Subjects(H)<=0.33 & After-School Program=Yes &
(52.00)| College—major Choice=1(v47) & Administrative
Division=36(v58) & EBS textbook<=9.02?

(H): Hours on Private Tutoring(week)

a: Household Spending on Private Tutoring(year)(unit: KRW, million)

1. detisSsn M ote{H(61~100%)

Table. 11. Patterns for high school student: Lower level
(61~100%)

Z2 oAzt o

No.(%) Pattern

Arts and Physical Education(H)<=1 & Core
Subjects(H)<=0.33 & After-School Program=No & EBS
textbook<=1.18%

1
(58.25)

Arts and Physical Education(H)<=1 & Core
Subjects(H)<=0.33 & After-School Program=Yes &
College—major Choice=7(v47) & Talent-aptitude
Education Program<=85.35a) & Gender=M

(56.48)

Arts and Physical Education(H)>1 &

(56.06) | Mathematics<=132.05%

Arts and Physical Education(H)<=1 & Core
Subjects(H)<=0.33 & After-School Program=Yes &
College—major Choice=4(v47) & Father’s Education
Level=3(v52) & Mother's Education Level=3(v53) &
Age of Father=3(v50) & After-School Program
Fees<=39.79 & Region=3(v57)

(54.10)

Arts and Physical Education(H)<=1 & Core
Subjects(H)<=0.33 & After-School Program=Yes &
College—major Choice=1(v47) & Administrative
Division=38(v58) & Mother's Education Level=3(v53)

5
(50.94)

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)
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12,
Table.

CEEmES ARIZI(1~30%) &
12. Patterns for specialized high school student:
Upper level (1~30%)

LRSS N =9 oint med

No.(%) Pattern

Student Counseling Service=No &Mathematics<=39.66%
& After-School Program=Yes & Children>1 & Gender=F &

(69.81)| After—School Program(H)>12

Student Counseling Service=No &Mathematics<=39.66%
& After—-School Program=Yes & Children>1 & Gender=F &
4.33<After-School Program(H)<=12 & Birth Order=2 &
Mother's Education Level=4(v53)

(65.77)

Student Counseling Service=No &Mathematics<=39.66%
& After—School Program=Yes & Children>1 & Gender=F &
After-School Program(H)<=12 & Birth Order=1 &

Age of Father=3(v50) & Private Tutoring(H)>0.33"

3
(55.74)

4

; A ; a)
(49.66) Student Counseling Service=No & Mathematics>39.66

Student Counseling Service=No &Mathematics<=39.66%
& After—-School Program=Yes & Children>1 & Gender=M
& Age of Mother=3(v51)& College—major Choice=4(v47)
& Labor Market Participation=1(v54)

5
(48.11)

(H): Hours on Private Tutoring(week)

a: Household Spending on Private Tutoring(year) (unit: KRW, million)
b: Total Hours(week)
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F 13. S451SEN MY F2/H(31~60%) FL oAzt mfH
Table. 13. Patterns for specialized high school student:
Middle level (31~60%)
No.(%) Pattern
Student Counseling Service=No &
1 Mathematics<=39.66% & After-School Program=Yes &
(52.70) Children>1 & Gender=F & After—School Program(H)<=12

& Birth Order=1 & Age of Father=3(v50) &
Private Tutoring(H)<=0.33 & Children>2

Student Counseling Service=No &

Mathematics<=39.66% & After-School Program=Yes &
2 Children>1 & Gender=F &

(50.00) | 6<After-School Program(H<=12 & Birth Order=2 &

Mother's Education Level=3(v53) &

College—major Choice=8(v47)

Student Counseling Service=No &Mathematics<=39.66
& After—School Program=No & Children<=4 &

3 Job Training(H)<=3 & Age of Mother=3(v51)&
(50.00) | Private Tuition Center for Art and Physical
Education<=11.90? & Mother's Education Level=4(v53)
& Administrative Division=39(v58)

Student Counseling Service=No &
Mathematics<=39.66% & After-School Program=Yes &
4 Children>1 & Gender=M & Age of Mother=3(v51)&

(47.78)| College—major Choice=4(v47) &
Labor Market Participation=4(v54) &
Mother's Education Level=3(v53) & Birth Order=2

Student Counseling Service=No &Mathematics<=39.66

5 & After—School Program=Yes & Children>1 & Gender=F
(46.67)| & After-School Program(H)<=4.33 & Birth Order=2 &
Mother's Education Level=4(v53)

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)
b: Total Hours(week)

I 14.
Table.

SMstn AH 512 H(61~100%)
14. Patterns for specialized high school student:
Lower level (61~100%)

Sstm F2 olgt wfe

No.(%) Pattern

1

(62.30) Student Counseling Service=Yes

Student Counseling Service=No &Mathematics<=39.66%
& After—-School Program=No & Children<=4 &

Job Training(H)<=3 & Age of Mother=3(v51)&

Private Tuition Center for Art and Physical
Education>11.90% & Birth Order=1

(65.74)

Student Counseling Service=No &Mathematics<=39.66%
& After—-School Program=No & Children<=4 &

(48.14) Job Training(H)<=3 & Age of Mother=4(v51)

Student Counseling Service=No &Mathematics<=39.66
& After—School Program=No & Children<=4 &

(48.11) Job Training(H)<=3 & Age of Mother=0(v51)

Student Counseling Service=No &Mathematics<=39.66
5 & After—School Program=Yes & Children<=1 &

(47.92) | Mother's Education Level=3(v53) &

After-School Program Fees for School Subjects<=0.71?

(H): Hours on Private Tutoring(week)
a: Household Spending on Private Tutoring(year) (unit: KRW, million)
b: Total Hours(week)
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