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Abstract 

  

This study estimates the private school effect on academic achievement in the Korean 

high school system. School types include private foreign language high schools, general 

private high schools and public high schools in this study. This study intends to show not 

only the difference between private and public high schools but also the difference between 

different types of private high schools (private foreign language high school and general 

private high school) in terms of the effect of school type on academic achievement. The 

research questions are as follows: (a) Does a difference exist between school types in 

academic achievement and student/school backgrounds?; and (b) Is there a difference of 

academic achievement between school types after controlling for student/school backgrounds? 

Academic achievement is measured by the College Scholastic Aptitude Test (CSAT) scores of 

Korean, English and math in 2008. The data from the 2004-2007 Korean Education and 

Employment Panel (KEEP) are used to analyze the effect of different school types on 

academic achievement. The estimation of school effects is performed by ordinary least 

squares (OLS) regression and propensity score matching (PSM). The result of analyses shows 

that there is a difference among school types in academic achievement and student/school 

backgrounds. Private foreign language high school students have significantly higher scores 

than general private high school and public high school students in CSAT scores of Korean, 

English and math before controlling for prior achievement of middle school record. However, 

after controlling for prior achievement, the achievement gap between private foreign 

language high school and general high school (general private high school and public high 

school) students significantly decreased in Korean and English CSAT scores. This means the 

large part of private foreign language high school students’ higher achievement came from 

the effect of prior achievement. However, even after controlling for prior achievement, 

private foreign language high school students achieved higher math scores than general high 

school students. General private high school students have significantly higher scores than 

public high school students in CSAT scores in Korean even after controlling for 

student/school backgrounds and prior achievement. However, no significant difference exists 

between general private high school and public high school students in English and math. In 

this regard, private school effect on academic achievement exists in certain subjects in the 

Korean high school system.
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Chapter 1 

Introduction 

 

1. Statement of the Problem 

 

Private schools make up a high percentage of Korean schools. In 2006, private school 

students were 18.5 percent of all middle school students and 48.4 percent of all high school 

students (Kim, Kim &Ryu, 2007, p. 53). In 1974, the Korean government introduced a school 

equalization policy for high school education equality. This equalization policy provided a 

governmental subsidy and regulations to private schools like public schools. Before this 

policy, private schools had the right to select students and determine the amount of tuition. 

Now, South Korean high schools, except in some regions, must receive students by a lottery 

of students who live in their residential area. The government also determines the tuition that 

private schools can charge. Therefore, after school the introduction of the equalization policy, 

Korean private school autonomy has been seriously restricted.  

The Korean government intended to offer equal education to all high school students 

by the school equalization policy. In spite of this purpose, educational equality has not been 

achieved for two reasons. The first is the academic achievement difference among different 

regions. In South Korea, the academic achievement of high school students varies by region 

(Ha, 2005). The academic achievement of high school students in Seoul is different from the 

academic achievement of high school students in other regions. Even in Seoul, the academic 

achievement gap of high school students is large between Kangnam (the southern area of Han 

River in Seoul) and Kangbuk (the northern area of Han River in Seoul) (Ha, 2005). Because 

of the difference of academic achievement between these two regions, a lot of parents have 
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moved into the Kanganam region from the Kangbuk region.  

The second reason is private tutoring. In South Korea, the majority of high school 

students receive private tutoring because they want to enter high-ranking colleges. To enter 

high-ranking colleges, students have to achieve high scores in the national college entrance 

exam. However, Korean students feel the formal education in their schools is not good 

enough to prepare them for the exam. The Korean government believed that private tutoring 

had negative effects on educational equality. Therefore, the Korean government prohibited all 

private tutoring in 1980. However, private tutoring did not disappear, and in 2000, the Korean 

Constitution Court decided that the prohibition of private tutoring violated the educational 

right of students (Private Tutoring Prohibition Case). After the court decision, private tutoring 

has become increasingly popular and the majority of high school students now receive private 

tutoring. The Korean government has introduced various policies such as online education 

and after-school program to reduce private tutoring, but those policies have failed to reduce 

private tutoring (Kang, 2008).  

Because of the belief that school education is not enough to satisfy the needs of 

students, the Korean government has introduced more competition among schools. One type 

of school introduced by the government is special purpose high schools. Unlike general high 

schools, special purpose high schools are not included in the high school equalization policy. 

According to the Enforcement Ordinance of Korean Elementary and Secondary Education 

Act, special purpose high schools include science high schools, foreign language high schools, 

arts high schools, and physical education high schools. Special purpose high schools are also 

different from general high schools because they have the power to select students, choose 

curriculum, and set tuition.  

Many special purpose high schools, such as science, arts and physical education high 

schools, are recognized for their role of providing specialized educational experiences. 
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However, opponents of school choice point out that foreign language high schools offer not 

only specific foreign language education but also other curricula designed to achieve high 

scores in College School Aptitude Test (CSAT), the national college entrance exam. 

Therefore, opponents assert that the real purpose of foreign language high schools is to 

provide higher socio-economic status students with the opportunity to enter top-ranking 

universities. Many foreign language high school students do not even pursue majors in 

foreign languages. In 2004, 15 percent of the graduates of six foreign language high schools 

of Seoul majored in foreign language studies (Kang, Park, Jung, & Park, 2007, p. 4). In 2006, 

just 29.4 percent of those schools’ graduates pursued such majors (Kang, Park, Jung, & Park, 

2007, p. 4). Another criticism against foreign language high schools is that they encourage 

private tutoring. Foreign language high schools require higher middle school GPA, so 

students who want to enter foreign language high schools tend to take private tutoring. In 

2006, 68 percent of foreign language high school students in Seoul took private tutoring to 

enter foreign language high schools (Kang, Park, Jung, & Park, 2007, p. 6).   

In 2001, the Korean Ministry of Education created independent private high schools 

to increase the level of competition among schools. Independent private high schools do not 

receive governmental subsidies and undergo less regulation than general private schools. 

Independent private high schools have the right to select students and hire teachers who do 

not have licenses. Independent private high schools can determine their curriculum 

autonomously except the national common basic curriculum.
1
Independent private high 

schools also can choose their textbooks autonomously except for textbooks that are part of 

the national common basic curriculum courses. The school can determine the amount of 

tuition within 300 percent of general high school tuition in the district by the regulation of the 

                                                        
1
The National Common Basic course is applied to students from 1st grade to 10th grade. Therefore, in high 

schools, 11th grade and 12th grade do not have to follow the national common basis curriculum. However, 

school grade and school days are regulated by the government because of the educational consistency with 

public and general private high schools (Sung, 2005, p. 185) 
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Korean government.  

In 2009, the Enforcement Ordinance of Korean Elementary and Secondary Education 

Act authorized the establishment of autonomous private high schools. Autonomous private 

high schools have even more autonomy than independent private high schools. Autonomous 

private high schools can receive tuition of up to three times the tuition of general high schools 

and independent private high schools (which are the same) 

(http://www.jayulgo.org/jayulgo_knowlodge.html). Autonomous private high schools are less 

restricted in the design of their curriculum than independent private high schools. 

Independent private high school students must complete the national common basic course of 

56 units, but autonomous private high schools students must complete just over 50 percent of 

national common basic courses (regulated by the Enforcement Ordinance of Ministry of 

Education, Science and Technology). In 2010, there were 30 autonomous private high schools, 

and the Korean government intended to increase the number of autonomous private high 

school (http://www.jayulgo.org/jayulgo_knowlodge.html).  

Despite the Korean government’s desire to increase the number of autonomous 

private high schools, there have been just a few studies about the academic achievement 

difference between private and public schools in Korea. Additionally, the study to analyze the 

gap between different types of private schools in terms of the effect of school type on 

academic achievement is few. The majority of foreign language high schools are private high 

schools, but current studies did not analyze the difference between private foreign language 

high school and general private high school from the point of view of the effect of school 

type on academic achievement.     

This study intends to analyze not only the gap between private and public high 

schools but also the gap between different types of private schools (private foreign language 

high school and general private high school) in terms of the effect of school type on academic 
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achievement. By these analyses, this study will show the difference among school types in 

the effect on academic achievement. The result can be used to make private high school 

policy in the Korean high school system.  

 

2. Focus of Study 

 

This study will examine the effect of school type on academic achievement. School 

type includes private foreign language high school, general private high school and public 

high school in this study. Korean, English and math scores of CSAT are selected as dependent 

variables. Student/school backgrounds and prior achievement are independent variables. 

General private high schools receive their students by lottery based on students’ residence. 

However, private foreign language high schools select their students by their grades in middle 

school and in-depth interviews to examine student’s foreign language talent. If attending 

private foreign language high schools affect student academic achievement positively, private 

foreign language high school students will have higher academic achievement than general 

high school students who have similar prior academic achievement in middle school. If not, 

higher academic achievement of private foreign language high school students can be the 

result of just prior academic achievement. Therefore, this study will control for prior 

academic achievement in middle school record. 

Also, student and school level backgrounds can have an impact on academic 

achievement. For example, the tuition of private foreign language high schools is much 

higher than that of general high schools, so the socio-economic status of private foreign 

language high school students can be higher than that of general high school students. 

Therefore, this study will control for student and school level backgrounds. 
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3. Research Questions 

 

A. Does a difference in student academic achievement and student/school 

backgrounds exist among students attending private foreign language high schools, 

general private high schools and public high schools? 

 

B. Is there a difference in academic achievement among students attending private 

foreign language high schools, general private high schools and public high schools 

after controlling for student/school backgrounds? 

 

4. Significance of Study 

 

Despite the government’s desire to increase the number of autonomous private high 

schools, there have been just a few studies about the academic achievement difference 

between private and public schools in Korea. In addition, current studies did not analyze the 

gap between different types of private high schools such as private foreign language high 

school and general private high school. In this regard, the findings of this study can be used 

as a resource for private school and school choice polices by Korean policy makers. 

 

5. Limitations 

 

This study focuses on Korea’s private foreign language high schools and general 

private high schools as private high schools. This is because general private high schools are 

the largest ratio in Korean private high schools. Private foreign language high schools have 

been in operation since 1984 in Korea, and the data about private foreign language high 

school on student academic achievement have been collected. However, autonomous private 
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high schools were established in 2010, so there are few data about the effect of autonomous 

high school on student academic achievement. Therefore, autonomous private high schools 

are not analyzed in this study.  

 

6. Definition of Terms 

 

A. General high school 

In Korea, general high schools include general private high schools and public high 

schools. 

 

B. Public high school 

A public high school is established by the government and operated by governmental 

money.  

 

C. Private high school 

In Korea, private schools include general private high schools, private special purpose 

high schools and autonomous private high schools. 

 

D. General private high school 

General private high schools are schools that receive governmental subsidies and 

regulations. In many aspects, such as curriculum and tuition, general private high 

schools are similar to public high schools because of governmental regulation. 

However, general private high schools have their own school board of directors. The 

boards hire teachers and principals, and they decide important matters like school 

financial problems. The majority of private high schools in Korea are general private 

high schools. 

 

E. Special purpose high school 

Special purpose high schools have special themes such as foreign language, science, 

arts and physical education. Special purpose high schools have fewer governmental 

subsidies and regulations than general high schools. Special purpose high schools 
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consist of both public schools and private schools. For example, science high schools 

are generally public, while the majority of foreign language high schools are private. 

 

F. Foreign language high school 

Foreign language high schools are special purpose high schools that focus on foreign 

language education. They select students by grades of middle school record and in-

depth interview about foreign language ability. However, the curricula of foreign 

language high schools do not only focus on foreign languages but also on other 

subjects such as mathematics. Therefore, foreign language high schools have 

received criticism for focusing on helping students enter top-ranking universities. 

The majority of foreign language high schools are private schools. This study 

selected all foreign language high school samples from private foreign language high 

schools. 

 

G. Autonomous private high school 

Autonomous private high schools do not receive governmental subsidies and have 

the most autonomy in the Korean high school system. The present Korean 

government planned to increase the number of autonomous high schools. 

 

H. College Scholastic Aptitude Test (CSAT) 

The College Scholastic Aptitude Test (CSAT) is the national college entrance exam of 

Korea. The college entrance process is made up of CSAT scores, high school GPA, 

writing and an interview. However, the CSAT score is recognized as the most critical 

factor for students to attend colleges. 

 

I. High school equalization policy 

The high school equalization policy is the Korean government’s education policy, in 

which high school enrollment is determined by lottery within the schools’ residential 

area (not only public high schools but also private high schools). The equalization 

policy does not apply to special purpose high schools and autonomous private high 

schools. Therefore, they can select their students by their own criteria. 
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Chapter 2 

Literature Review 

 

This literature review analyzes the research studies on the United States and South 

Korean schools. Section 1 analyzes research about school effects. Section 2 looks at research 

about the differences in school effects among different school types, and Section 3 discusses 

research about the school characteristics among school types.  

 

1. School Effect Research 

 

A. School Effect Research of the United States 

 

(1) Coleman report (1966) and critics 

 

School effects research attempts to find how much schools have positive effects on 

students’ academic achievement. Coleman (1966) analyzed school effect on students’ 

academic achievement after controlling for socio-economic background variables of students 

by regression analysis. Coleman found that differences in student academic achievement 

could not be explained by school effects but by students’ socio-economic background 

variables. Bowles and Levin (1968) criticized the Coleman report because it used poor 

sample response and ignored school-to-school differences within districts. Summers and 

Wolfe (1977) criticized the Coleman Report because it ignored pupil specific data and did not 

control for prior academic achievement of the students. They stated if pupil specific data are 

used, more school effect could be showed. 
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(2) Within-school factors for academic achievement 

Gamoran (1987) showed that the difference between schools provided little 

explanation for differences in academic achievement among schools by analyzing High 

School and Beyond (HS&B) data collected by the National Center for Education Statistics. 

He suggested that the within-school effect of curriculum tracking and course taking is crucial 

to student academic achievement by using regression analysis. In Alexander and McDill’s 

(1978) research, students with higher socio-economic status have higher possibility to be 

placed in higher academic tracks. Alexander and McDill also found that peer effects have 

more positive effects on student academic achievement than the socio-economic status of 

students. Rutter et al. (1979) analyzed the effects of students’ different school experiences on 

student academic achievement. They found that different school experiences of students 

affect student behavior, attendance and student academic achievement after controlling for 

students’ socio-economic background variables.  

 

B. School Effect Research of South Korea 

 

School effects research in South Korea has examined the effect of school factors and 

school organization on students’ achievement. Kwak (2005) analyzed the factors that affect 

student achievement of general public and general private high schools. Dependent variables 

included academic achievement and non-academic achievement. Academic achievement was 

assessed by Korean language, mathematics and English scores on the CSAT.  Non-academic 

achievement was assessed by attitude, self-esteem and morality. The study used 2004 KEEP 

data, which were collected by the Korea Research Institute for Vocational Education and 

Training (KRIVET). The study analyzed the data by using structural equation modeling 
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(SEM). The study found that school variables such as teacher variables do not affect 

academic achievement significantly, but household variables affect academic achievement 

significantly. School variables and household variables affected non-academic achievement 

negatively.  

Yang and Kim (2003) examined the effect of school organization on student academic 

achievement by analyzing data from the Third International Mathematics and Science Study-

Repeat (TIMSS-R). TIMSS-R provides the trend of mathematics and science achievement of 

8th grade students from 38 countries in 1998-1999. In Korea, TIMSS-R consisted of 6114 

students from 143 schools. The dependent variable of the research was mathematics 

achievement of 8th grade students. The study analyzed the data with hierarchical linear 

modeling (HLM). The study found that student variables such as socio-economic status 

affected mathematics achievement, but school variables such as school facility and school 

climate did not affect mathematics achievement. The limitation of the research was that 

TIMSS-R data is cross-sectional data, so it cannot assess academic achievement growth of 

students. In addition, TIMSS-R data do not have sufficient school variables.  

 

2. School Type Effect Research  

 

A. School Type Effect Research of the United States 

School type has been discussed as one of the major factors to cause school effects, 

and it is recognized as a factor that significantly affects student academic achievement 

(Lubienski & Lubienski, 2006). Since the Coleman, Hoffer and Kilgore (1982) study, many 

studies have attempted to explain the academic achievement gap between public and private 

schools, but there is no consensus about that because of the lack of consistent research results.  
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(1) Coleman, Hoffer and Kilgore (1982) report of HS&B and critics 

Much of the research on school type used the High School and Beyond (HS&B) 

longitudinal data. The base-year of HS&B is 1980 and the sample is composed of about 

30,000 sophomores and 28,000 seniors from more than 1,000 high schools (Evans & Schwab, 

1995, p. 945). Reading, vocabulary, mathematic, writing, science and civics tests were 

performed to examine students’ academic achievement. Coleman, Hoffer and Kilgore (1982) 

analyzed HS&B data, finding that the academic achievement of private schools is higher than 

that of public schools. The research controlled for student’s background variables such as 

family income, parents’ education, race, family relationship and parents’ expectation of 

students’ education.  

However, Goldberger and Cain (1982) criticized Coleman, Hoffer and Kilgore (1982) 

because the study used cross-sectional data so it could control neither for students’ prior 

academic achievement nor analyze the growth of student academic achievement. Therefore, 

the study could not control for the student selection effect on students’ academic achievement. 

In addition, Goldberger and Cain pointed out that Coleman, Hoffer and Kilgore used too 

short tests to examine student academic achievement and ignored the difference among tracks 

such as academic, general and vocational curriculum. If the difference between tracks were 

controlled, the difference between student academic achievements of public and private 

schools would disappear. Alexander and Pallas (1983) also criticized Coleman, Hoffer and 

Kilgore due to the latter’s failure to control for pre-existing differences in students’ 

performance levels. They suggested that if curriculum difference such as academic track and 

general track were controlled, the academic achievement between public and private schools 

would disappear.  

However, Hoffer, Greeley and Coleman (1985) concluded that the student academic 

achievement of private schools is still higher than the academic achievement of public 
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schools. This study analyzed 1982 follow-up data of the 1980 HS&B study. The study 

controlled for additional variables including prior academic achievement, location of the 

county, gender, college plans in the 9th grade, disability status, and urban/rural residence. 

After controlling for these additional variables, the academic achievement gap between 

private and public schools was still significant. Additionally, this study found that Catholic 

schools still had a positive effect on student academic achievement even after controlling for 

track assignment.  

In contrast, Alexander and Pallas (1985) claimed that the academic achievement 

growth gap between private and public school students was too small after controlling for 

prior academic achievement level difference by using regression analysis. In this study, 

sophomore test performance was used as prior academic achievement of senior students using 

the HS&B and follow-up data. Willms (1985) also showed that the achievement gap between 

public and private schools was very small after the two HS&B studies. The study used 

ordinary least squares (OLS) regression and analysis of covariance (ANCOVA) after 

controlling for students’ background variables and prior academic achievement.  

Jencks (1985) suggested a reason for the different conclusions of Hoffer, Greeley and 

Coleman (1985), Willms (1985), and Alexander and Pallas (1985): they used different test 

results as prior academic achievement of students. They examined the difference of academic 

achievement between school types after controlling for prior academic achievement. 

Therefore, if they used different test results as prior academic achievement, the assessment of 

student academic achievement can be different. For example, Hoffer, Greeley and Coleman 

(1985) controlled less for sophomore tests than other studies, and this could increase the 

effect of private schools on student academic achievement in senior tests.  

On the other hand, some economics studies found that the academic achievement of 

Catholic school students was higher than that of public school students. Sander (1996) 
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concluded that the academic achievement of Catholic school students was higher than that of 

public school students in reading, vocabulary, and math after analyzing the HS&B study and 

follow-up data. In this research, the higher test scores of Catholic schools did not result from 

selecting students who had higher prior academic achievement. Neal (1997) also found that 

Catholic schools had more positive effects than public schools on high school graduation rate, 

college graduation rate and monthly income.  

Sander and Krautman (1995) found that entering private schools could reduce drop-

out rate of students significantly. Lee and Bryk (1989) and Raudenbush and Bryk (1986) 

showed that student academic achievement of Catholic schools was larger than the academic 

achievement of public schools by analyzing HS&B data with hierarchical linear modeling 

(HLM). Lee and Bryk (1989) suggested that Catholic high schools encourage all students to 

take core academic courses regardless of students’ background and future educational 

aspiration, and this was important for the academic achievement of Catholic schools. In the 

research, track placement and the number of academic courses are crucial to students’ 

academic achievement, and these factors are more significant in Catholic schools than in 

public schools. 

 

(2) Student selection problem of private schools 

The research of Sander and Krautman (1995), Evans and Schwab (1995) and Sander 

(1996) reported that Catholic school effect does not result from the selection effect of 

students. If the effect of student background and prior academic achievement is significant in 

the academic achievement of Catholic school students, the selection effect causes student 

academic achievement of Catholic schools. The study examined the relationship between the 

selection effect and the Catholic school effect, and it suggests that the higher academic 

achievement of Catholic school does not come from the student selection effect of Catholic 
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schools. Therefore, the study shows that Catholic school students achieve higher academic 

achievement regardless of their backgrounds such as socio-economic status.  

 

(3) Social equity and private schools 

Several studies, including those of Bryk, Lee and Holland (1993), Coleman and 

Hoffer (1987), Coleman, Hoffer and Kilgore (1982) and Greely (1982), found that the 

Catholic school effect is significant for students from low socio-economic status and racial 

minority groups, such as African Americans and Hispanics. Coleman, Hoffer and Kilgore 

(1982) asserted that Catholic schools not only had higher student academic achievement than 

public schools but also achieved greater social equality by reducing the academic 

achievement gap resulting from student background variables. Figlio and Stone (1997) found 

that Catholic schools have positive effects on the academic achievement improvement of 

urban minority students. In this study, the Catholic school effect is not large for urban 

Caucasian students and suburban students. Grogger and Neal (2000) also found a significant 

Catholic school effect for urban minority students, but not for suburban students. However, 

non-religious private schools do not affect student academic achievement in the study.  

 

(4) Voucher program and private school effect 

Some studies have analyzed the private school effect on the academic achievement of 

students who have participated in voucher programs. For example, Witte, Thon and Prichard 

(1995) and Witte (2000) analyzed the Milwaukee voucher program and reported that there 

was no private school effect after controlling for student background variables. In contrast, 

Greene, Peterson and Du (1996, 1998) found that the academic achievement gap was 

significant in reading and math achievement between public school students and the students 

who used school vouchers to transfer from public schools to private schools. Evans and 
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Schwab (1995) reported that attending Catholic schools raised the possibility of graduating 

high school and entering four-year colleges over public schools. 

 

(5) Recent studies of private school effect 

Benveniste, Carnoy and Rothstein (2002) found that the academic achievement gap 

between different residential areas of public schools was larger than the academic 

achievement gap between private and public schools. This study asserted that the socio-

economic status gap between different residential areas could explain the academic 

achievement gap better than the difference between private and public schools.  

Lubienski and Lubienski (2006) observed that the math scores of Catholic schools 

were lower than that of public schools after controlling for student background variables. 

This study analyzed data from the 2003 National Assessment Educational Progress (NAEP) 

including 4th and 8th grades students of public, charter, and different types of private schools 

with HLM. Lubienski and Lubienski concluded that after controlling for student background 

variables, the math scores of Catholic and other private schools were significantly lower than 

those of public schools. However, the researchers acknowledged that the NAEP data were 

cross-sectional data, so it was impossible to control for the prior academic achievement of 

students, and the study could not examine the individual growth of student academic 

achievement over time. 

On the other hand, propensity score matching (PSM) method has been used to 

eliminate selection bias from private school effect research. Morgan (2001) analyzed 

National Longitudinal Study (NELS) data with ordinary least squares (OLS) regression and 

PSM, and the research controlled for prior achievement. Morgan (2001) showed that the 

Catholic school effect is the strongest for low socio-economic status and racial minority 

students.  
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Carbonaro and Covay (2010) analyzed Educational Longitudinal Study (ELS) data 

with OLS regression and PSM method. The study shows that Catholic and private secular 

high school students had higher achievement than public high school students in math. 

However, private school students take more academic math courses than public high school 

students, and this course taking has a significant effect on the achievement gap between 

private and public high school students. 

 

B. School Type Effect Research of South Korea 

 

(1) The effect of general private high schools on academic achievement in South Korea 

Kim, Kim and Ryu (2007) and Byun and Kim (2011) assessed the effect of general 

private high schools on academic achievement, but the studies showed different conclusions. 

Kim, Kim and Ryu (2007) used four types of data: (a) the raw data from the 2003 Korean 

Educational Development Institute (KEDI) education statistics database of general high 

schools (including public and general private high schools); (b) the survey data of KEDI 

research; (c) the Analytical Study in the Qualitative Level and Actual Condition of School 

Education: The Case of High School in Korea (2003); and (d) CSAT scores of the Seoul 

Education Office in 2003. The researchers merged the Analytical Study in the Qualitative 

Level and Actual Condition of School Education: The Case of High School in Korea (2003) 

data of KEDI and College Scholastic Aptitude Test (CSAT) scores of Seoul Education Office 

in 2003. The dependent variable of the study to assess student academic achievement was the 

CSAT score of students. The study used HLM to analyze the data. The study classified 

general private high schools into three types by the length of their tradition: schools founded 

before Korean liberation from Japan (1944 and before), schools founded between Korean 

liberation from Japan and the implementation of high school equalization policy (1945 – 
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1973), and schools founded after the implementation of high school equalization policy (1974 

and after). This study found that private high schools with a longer tradition had higher 

academic achievement of students than public and other general private high schools in 

English and mathematics. Especially, private high schools founded before the Korean 

liberation from Japan had higher academic achievement of students than public and other 

general private high schools after controlling for student individual and school background 

variables. The limitation of the research was that the study did not control for prior academic 

achievement of students, so it could not examine the growth of academic achievement. 

Therefore, the research could not control student selection effect to affect student academic 

achievement. 

Byun and Kim (2011) also examined the effect of general private high schools on 

student academic achievement in Korea. Their study analyzed the 2004-2007 KEEP data 

including the CSAT scores of students. The dependent variable of the research was the CSAT 

score of students. The study used PSM to control for the selection bias of general private high 

school students. After eliminating selection bias by using PSM, the research examined the 

difference of academic achievement between public and general private high schools by 

using OLS multiple regression analysis. The result was that the academic achievement of 

general private high school students was not higher than the academic achievement of public 

high school students. The result of the study is different from the result of Kim, Kim and Ryu 

(2007). The reason for this difference came from the fact that:(a) those two studies used 

different data (Byun and Kim (2011) used 2004-2007 KEEP data and Kim, Kim and Ryu 

(2007) used 2003 KEDI data); and (b) the two studies used different analytical methods 

(Byun and Kim (2011) used propensity score matching (PSM), and Kim, Kim and Ryu (2007) 

used HLM.  

Youn (2005) analyzed the data including 2290 high school sophomores of 52 high 
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schools to estimate general private high school effect on math achievement. The study uses 

HLM to estimate private school effect on math achievement. The research shows that private 

high school students achieved more than public high school students in math, and that this 

result was  associated with school organization. However, private school effect on math 

achievement is significantly affected by school location.  

 

(2) The effect of special purpose high schools on academic achievement in South Korea 

Park and Min (2010), Chae (2010) and Kang et al. (2007) assessed the effect of 

special purpose high schools on students’ academic achievement. These studies found a 

partial positive effect of special purpose high schools on academic achievement. However, 

the studies also showed different results about school effect between different types of special 

purpose high schools. 

Park and Min (2010) focused on the effect of foreign language high schools on 

students’ academic achievement. The study analyzed the 2004-2007 KEEP data including the 

CSAT score of students. The dependent variable of the study was the CSAT score of Korean 

language, mathematics and English. The study analyzed the data by using propensity score 

matching (PSM) and ordinary least squares (OLS) multiple regression analysis.  

The 2007 KEEP data included a lot of samples of foreign language high school 

students, but the 2004 KEEP data included just 21 foreign language high school students’ 

data. Park and Min (2010) divided foreign language students’ data into two categories: 

students who had only 2007 data, and students who had both 2004 and 2007 data. The second 

category of foreign language high school students included just 21 students. The researchers 

could control for the second category of foreign language high school students’ prior 

academic achievement when they attended foreign language high schools. The researchers 

used PSM to analyze the data of the first category of foreign language high school students. 
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They did not use PSM but used OLS multiple regression analysis to analyze the data of the 

second category foreign language high school students.  

The result of analyzing 2007 KEEP data was that, before using PSM, the CSAT scores 

of foreign language high school students were higher than those of public and general high 

school student in Korean language (1.743 level), math (1.691 level) and English (2.018 level). 

After controlling by PSM, the CSAT scores of foreign language high school students were 

still higher than those of public and general private high school students in Korean language 

(1.555 level), math (1.602 level) and English (1.830 level). The result of analyzing 2004 

KEEP data is that, before controlling for prior academic achievement of middle school GPA, 

the CSAT scores of foreign language high school students were higher than those of public 

and general private high school student in Korean language (1.673 level), math (1.808 level) 

and English (2.163 level). After controlling for prior achievement of middle school GPA, the 

difference in academic achievement between foreign language high school students and 

general high school (public and general private high school) students was not significant in 

Korean language, but the academic achievement of foreign language high school students 

was still higher than that of general high school student in math (1.031 level) and English 

(1.060 level). 

Chae (2010) examined the effect of special purpose high schools on student academic 

achievement in Korea. Special purpose high school students in the study included foreign 

language high school students and science high school students. The research analyzed the 

2007 KEEP data including the CSAT score of students. The dependent variable was the CSAT 

score of students. The study compared the CSAT score of special purpose high school 

students with the CSAT score of general high school (including public and general private 

high school) students who had the highest level of middle school GPA. The research analyzed 

the data by using two-stage least squares model (2SLS) and ordinary least squares (OLS) 



 

 ２１ 

multiple regression analysis. The result was that CSAT score of special purpose high school 

students was not significantly higher than the CSAT score of general high school students. 

However, the CSAT score of special purpose high school students in metropolitan area was 

higher than the CSAT score of general high school students who had the highest level of 

middle school GPA in Korean language and math. There was no significant difference in 

English.  

Kang et al. (2007) analyzed the effect of special purpose high schools (science high 

school and foreign language high school) on student academic achievement. The study used 

academic test data collected by the Korean Educational Development Institute (KEDI) in 

2006. The dependent variables to assess student academic achievement were science and 

Korean language test scores. Science test score was the dependent variable for science high 

school students’ academic achievement, and Korean language test score was the dependent 

variable for foreign language high school students’ academic achievement. Foreign language 

test score was appropriate to examine the academic achievement of foreign language high 

school students, but there was no foreign language test in academic tests collected by KEDI. 

Therefore, the researchers used Korean language test scores as the dependent variable to 

examine foreign language high school students’ academic achievement.  

Kang et al.(2007) found that the original score of science high school students in 

science test was 26 points higher than the original score of general high school (public high 

school and general private high school) students. The school effect score of science high 

school students in science test was 7 points higher than school effect score of general high 

school students. The school effect score was the score after controlling for student and school 

background variables. The original score of foreign language high school students in Korean 

language test was 13 points higher than the original score of general high school students. 

The school effect score of foreign language high school students in Korean language test was 
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not significantly different from school effect score of general high school students. The 

limitation of the research was the dependent variable. Korean language test was not foreign 

language test in Korea, so the Korean language test was not appropriate to assess foreign 

language high school students’ academic achievement. In addition, the research relied on 

cross-sectional data, so the research could not control for the prior academic achievement of 

students and could not examine the growth of student academic achievement. 

Byun, Kim and Hwang (2011) analyzed 2007-2008 KEEP data to estimate the effect 

of foreign language high school on College Scholastic Aptitude Test CSAT scores and the 

admissions into prestigious colleges. The study uses OLS regression, multinomial logistic 

regression and PSM. CSAT scores are English and math scores in the study. The study shows 

attending foreign language high schools has a significant positive effect on CSAT scores, but 

it does not affect significantly the admissions into prestigious colleges under controlling for 

CSAT scores.  

Kang (2010) also analyzed 2007-2008 KEEP data to estimate the effect of foreign 

language high school on CSAT scores and admissions into prestigious colleges and popular 

department. The study used OLS regression and logistic regression to estimate foreign 

language high school effects. The study controlled for prior achievement by selecting general 

high school students who have more than 3
rd

 level of middle school record (19.9 percent of 

all general high school students). The study shows that attending foreign language high 

school attendance affects positively CSAT scores but does not have a significant effect on the 

admission into prestige colleges and popular department under controlling for student and 

school level independent variables.  

 

(3) The effect of school choice on academic achievement 

 Some studies have assessed the effect of school choice policy on students’ academic 
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achievement. Jun and Yang (2005) examined the effect of school choice on student academic 

achievement in Korea. The study used 2004 KEEP data including the College Scholastic 

Aptitude Test (CSAT) score of students. The dependent variable of the research was CSAT 

score of students. Only the Korean language score of CSAT was used as the dependent 

variable in the research. This is because the Korean language score had the most data. The 

participants of the research were 100 general high schools (public high schools and general 

private high schools) and 1702 of their seniors. The research analyzed the data by using HLM. 

The study divided the types of school choice into four types: 40-60 percent of student 

assignment by students’ selection of school on the basis of school equalization policy, 100 

percent of student assignment by students’ selection of school on the basis of school 

equalization policy, non-equalization policy, and school equalization policy without school 

choice. The study found that students participating in the three types of school choice had 

higher academic achievement than the students assigned by school equalization policy 

without school choice. The limitation of the study were that it did not control for prior 

academic achievement of students, so it could not examine the growth of student academic 

achievement, and the dependent variable was only CSAT score of Korean language, so it was 

difficult to generalize for other subjects such as mathematics and English. 

Sung (2004) examined the effect of the school equalization policy on student 

academic achievement in Korea. The study used the data of 22,515 students (48 schools of 6 

cities to which school equalization policy was applied and 49 schools of nine cities to which 

school equalization policy was not applied). The dependent variable was standardized test 

scores of 10th and 12th grade students. The study analyzed the data by HLM. This study 

found that the school equalization policy did not affect student academic achievement 

significantly. In other words, the students of non-school equalization policy area were not 

better than the students of school equalization area in their academic achievement. However, 
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the research did not control students’ socio-economic status and personal effort variables 

because of the limit of data.  

 

3. The Characteristics of Effective Schools 

 

A. The Characteristics of Effective Schools in the United States 

 

Effective school research has revealed the characteristics of effective schools by 

analyzing various data about schools. These studies assume that effective schools are 

different from ineffective schools and try to find the characteristics of effective schools that 

affect student academic achievement. 

 

(1) Social capital for private school effect 

Coleman, Hoffer and Kilgore (1982) reported that Catholic schools emphasize 

attendance, academic coursework, homework, disciplinary climate, and appropriate student 

behavior for study. Coleman and Hoffer (1987) identified the social capital of community 

members as the characteristic of Catholic school effect. Catholic community parents make 

social networks on the basis of trust, sharing education information, and making better 

educational environments.  

Coleman and Hoffer (1987) also identified social capital as the cause of Catholic 

school effect. Coleman and Hoffer (1987) emphasized social capital because social capital 

can be also used in public schools to improve the academic achievement of public school 

students. Social capital means systemic social network that students, parents, and teachers 

make with sharing the same community consciousness. The research found that the dropout 

rate is lower in Catholic schools than public schools because the community of Catholic 
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schools could provide social support that family could not give. Irvine and Foster (1996) 

explained that Catholic school effect came from high expectation for all students, strict 

curriculum based on the belief that all students could learn high-level education and the 

community characteristics to encourage study. However, Morgan and Sorensen (1999) 

showed that social closure among parents did not have a positive effect on mathematics 

achievement in public schools by analyzing the National Education Longitudinal Study of 

1988 (NELS 88) data. 

 

(2) School climate and school organization 

Several studies have sought to identify the factors that affect the academic 

achievement gap between public and private schools. Lee et al. (1998) showed that private 

school students tended to take higher-level academic courses than public school students. 

Chubb and Moe (1990) asserted that public schools emphasize input rather than output and 

have accountability not for students but for government, so public schools were not 

encouraged to improve the academic performance of their students. Chubb and Moe (1990) 

also found that private schools are less bureaucratic, are more autonomous in administration 

with less outer intervention, provide greater emphasis on academics and less various 

education goals, and employ more varied teaching methods than public schools. Lee and 

Smith (1995) showed that higher academic achievement is associated with smaller schools, 

and that smaller school is a characteristic of private schools. Lee, Smith, and Croninger (1997) 

found that student academic achievement was related to school organization of curriculum 

and instruction. Therefore, private school students’ higher academic achievement can be 

explained by the effect of excellent school organization.  

Reid, Hopkins, and Holy (1987) stated that the characteristics of effective school are 

(a) strong and skilled leadership of principals, (b) clearly autonomous school management, (c) 
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cooperative school climate, (d) clear and consistent school discipline, (e) teacher 

accountability for student learning and professional development, (f) co-ordination of 

curriculum, (g) high expectation of student learning, (h) favorable relationship between 

teachers and students, (i) clean and well-maintained physical environment, and (j) small 

school size. These characteristics are the factors to explain higher academic achievement of 

private schools. 

Lubienski and Lubienski (2008) found the role of school factors of different school 

types by analyzing 2003 National Assessment of Educational Progress (NAEP) data of grade 

4 and grade 8 math achievements with HLM. The research examined factors such as school 

size, class size, school climate, parental involvement, teacher certification, and teaching 

practices. In the result, teacher certification, teaching practices, and small class size are 

positively related to student academic achievement. Teacher certification and innovative 

teaching practices are more prevalent in public schools, and small class size is more prevalent 

in private schools.  

 

(3) School policy for academic achievement 

The academic achievement policy of schools is also important factor for effective 

schools. Lee and Bryk (1989) found that school policies emphasizing student academic 

achievement included an emphasis of responsibility for student academic achievement, less 

variability in course taking, fair and effective disciplinary climate are important factors to 

make effective schools by analyzing High School and Beyond (HS&B) data with HLM. This 

environment included teaching method, the responsibility of students for study, and students’ 

feeling of need for study. These characteristics are found in effective schools including both 

public and private schools.  

Hoffer, Greely and Coleman (1985) indicated that students spend more time for 
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homework and take more academic coursework in private schools than in public schools. 

Students also show lower absenteeism in Catholic schools than in public schools. Falsey and 

Heyns (1984) showed that entering private schools raises the probability of attending four-

year colleges, and this is positively influenced by the function of counselors in private 

schools by analyzing parental survey of HS&B data. 

 

(4) Different goals between public and private schools 

Bryk, Lee and Holland (1993) suggested that differences between the goals of public 

and private schools affect the academic achievement gap. Public schools have to support not 

only student academic achievement but also the connection of students with various talents to 

various tracks, while Catholic schools can focus on limited students and narrow goals. This 

helps the goal of academic achievement because private schools can concentrate their effort 

to increase academic achievement. 

Scott and Meyer (1988) asserted that public and private schools have different 

institutional environments and organizational structures designed to meet different needs and 

goals. Public schools are accountable for the educational needs of a diverse group of students. 

As a result, public schools have complex systems to reflect diverse needs. However, private 

schools tend to have simple objects and less complex systems. This is beneficial to student 

academic achievement.  

Chubb and Moe (1990) asserted that the political environment affects school 

organizations. Public schools reflect bureaucratic needs rather than educational needs, but 

private schools reflect more educational needs by reflecting the principle of competition. 

Their study claimed that private schools receive less intervention from school boards, 

superintendents, and government than public schools, and private schools have more freedom 

to hire and fire teachers, but teachers transfer less in private schools than in public schools. 
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Private schools also have higher principal leadership, collaboration and satisfaction of 

teachers.  

 

B. School Characteristics of Effective Schools in South Korea 

 

In South Korea, the research to analyze school characteristics of effective school 

suggested factors such as school structure, school leadership and teacher process for effective 

schools. 

 

(1) School structure 

 Kim (2008) analyzed the effect of general private high schools on student academic 

achievement. The research used general high school statistics of 2006 KEDI education 

statistics data and the survey data of Korean Educational Development Institute (KEDI) 

research, Analytical Study in the Qualitative Level and Actual Condition of School Education: 

The Case of High School in Korea (2003). In addition, the research performed non-structured 

in-depth interviews with 9 teachers of public and general private high schools. The study 

found that school facility and teacher working conditions in public schools were better than 

those of private schools. However, students’ learning attitude, teachers’ teaching attitude and 

the amount of assignments in private schools were higher than those of public schools. 

Students’ satisfaction with school life and self-esteem in private schools was also higher than 

that of public school students. The study suggested the factors of private school effect with 

respect to school structure. Private school teachers had less mobility than public school 

teachers. School policy and administration of private school are more consistent and 

continuous than public school. This is helpful for the stability of teachers’ teaching condition.  

Private schools were less controlled by the education office than public schools, so a private 
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school teacher had less burden of administrative work than a public school teacher. This is 

beneficial to develop instructional skill. Private schools have the flexibility of hiring teachers, 

so private school could address students’ need more than public schools in teacher hiring. 

Private schools had relatively higher autonomy than public school in curriculum management, 

so private schools could meet the need of students faster than public school.  

 

(2) Principal leadership 

Sung (2000) examined the relationship between principal leadership and student 

academic achievement. Principal leadership included principals’ faith for education, trust 

between principals and teachers, teachers’ participation in decision making, and collaboration 

between schools and communities. The research also used the motivation of student and 

teacher as a school variable. The research analyzed the data of 4961 students in 21 general 

high schools. The dependent variable was 10th and 12th grade standardized test scores. The 

research analyzed the data with HLM. The study found that principal leadership did not affect 

student academic achievement, but students’ motivation positively affected student academic 

achievement. The limitation of the research was that the concept of principal leadership was 

not clear. In addition, the study did not control for student variables such as students’ socio-

economic status and personal effort.  

 

(3) Teacher characteristics 

Kwak (2003) examined teacher characteristics that affect effective schools. Teacher 

characteristics included principals’ leadership abilities, school climate, teachers’ personalities, 

teachers’ devotion, teachers’ expectation, and teaching activities. The dependent variable was 

preliminary college student achievement test score of student. The research used LISREL 

program to perform path analysis. The research analyzed the data of 470 teachers in 14 
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general high schools (7 effective schools and 7 non-effective schools). The study concluded 

that principal leadership was not a significant factor in an effective school, but school climate 

is significant in effective schools. Teachers’ personality and devotion are also significant 

factors in effective school.  

 

4. Summary and Conclusion 

 

Many studies have claimed that private schools students achieve higher academic 

performance than public school students, while other studies have denied that differences in 

academic achievement exist. The factors that affect private school students’ academic 

achievement are suggested in effective school studies. The research showed that school policy, 

school climate and teacher instruction of private schools could increase academic 

achievement.  

 A major criticism of school effects research (including private school effect research) 

is that these studies did not control for the prior academic achievement of students. We 

cannot examine how much a school contributes to the growth of student academic 

achievement without controlling for prior academic achievement. Therefore, school effects 

research involving private school effect research should control for prior academic 

achievement of students to assess how much a school affects the growth of student academic 

achievement.  

Another major criticism for various school effect research is that the studies did not 

control for appropriate and sufficient student/school background variables such as students’ 

socio-economic status (family income and parents’ education level) and school location. The 

selection of the student/school background variables to be controlled can change the result of 

school effects assessment. Therefore, school effect research should include the adequate 
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variables to have an effect on student academic achievement in the analysis. 

Several studies in the United States focused on Catholic schools to estimate private 

school effect on students’ academic achievement (Coleman, Hoffer & Kilgore, 1982; Hoffer, 

Greeley & Coleman, 1985; Carbonaro & Covay, 2010). They divided private schools into 

Catholic schools and other private schools in their studies. These studies showed the effects 

of Catholic schools and other private schools on the academic achievement can be different. 

There are various types of schools in private schools and the effects of different type of 

private schools are also different. Therefore, it needs to divide private schools into different 

types and estimate the effect of each type of private schools on academic achievement.  

In Korean literature, existing studies about the effect of school type on academic 

achievement include foreign language high schools and general private high schools. 

However, foreign language high schools are composed of private and public foreign language 

high schools. Therefore, existing studies of foreign language high schools are not private 

school effect research. In this regard, existing studies of private school effect in Korea 

focused on just general private high schools, so those studies could not compare different 

types of private schools. However, there are different types of private schools such as private 

foreign language high schools in Korea. Therefore, private school effect research should 

consider different types of private schools. This study includes private foreign language high 

schools and general private high schools in the analysis. In this respect, this study can 

contribute to the research of private school effect in Korea by comparing the effect of 

different types of private schools on students’ academic achievement in Korean high school 

system. 

Former studies of the United States suggested school characteristics (such as social 

capital and school organization) as the cause of Catholic school effect (Coleman & Hoffer, 

1987; Chubb & Moe, 1990). In Korea, former studies such as Kim (2008) and Youn (2005) 
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suggested school structure as the reason of general private high school effect. Some studies 

such as Park and Min (2010) and Kang (2010) also analyzed the reason of foreign language 

high school effect. However, they could not verify the reason of foreign language high school 

effect. Park and Min (2010) suggested prior achievement of middle school record can be the 

cause for some part of foreign language high school effect. It is possible because prior 

achievement of middle school record is an important factor for students to attend foreign 

language high schools. In this regard, to estimate private foreign language high school effect 

on students’ academic achievement, it needs to control prior achievement of middle school 

record.  

In conclusion, existing studies of private school effect in Korea did not include 

various types of private schools and did not compare the effect of different types of private 

schools on academic achievement. This study can contribute to the research of private school 

effect in Korea by comparing the effects of different types of private schools (private foreign 

language high school and general private high school).  

 

  



 

 ３３ 

Chapter 3 

Methodology 

 

1. Hypotheses 

 

This study attempts to address whether there is a difference in academic achievement 

among different school types (private foreign language high schools, general private high 

schools and public high schools) and a difference in student/school backgrounds among 

school types. Finally, this study will answer the question of whether a private school effect 

exists after controlling for those student/school backgrounds. To solve these research 

questions, hypotheses are provided below. 

 

A. There is a difference in academic achievement and student/school level backgrounds 

among school types (private foreign language high school, general private high school and 

public high school).  

 

Coleman, Hoffer and Kilgore (1982) found that there is a difference in academic 

achievement and student/school backgrounds among school types. In South Korea, Byun and 

Kim (2011) and Park and Min (2010) found that there is a difference of academic 

achievement and student/school level backgrounds among school types.  

 

B. There is a difference in academic achievement among school types after controlling for 

student/school backgrounds. 

 

Coleman, Hoffer and Kilgore (1982) found a difference in academic achievement 
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among school types after controlling for student/school backgrounds. Hoffer, Greeley and 

Coleman (1985) found that there is a difference in academic achievement among school types 

even after controlling for the prior achievement of students. In South Korea, Kim, Kim and 

Ryu (2007) found a difference in academic achievement among school types after controlling 

for student/school backgrounds. 

 

2. Conceptual Framework 

 

A. Counterfactual Framework 

Counterfactual framework is the framework to estimate the causal effect of treatment 

by comparing potential outcomes of treatment and control groups (Rubin, 1974; Winship and 

Morgan, 1999; Morgan, 2001). Potential outcome is the possible outcome of treatment when 

an individual is assigned to treatment or control group. If an individual is assigned to 

treatment group, the outcome of the treatment group is the actual outcome and the outcome of 

control group is the potential outcome. If an individual is assigned to a control group, the 

outcome of the control group is the actual outcome and the outcome of treatment group is the 

potential outcome.  

In the counterfactual framework, the causal effect of treatment is defined as the 

difference between potential outcomes of treatment and control groups (Winship & Morgan, 

1999). However, an individual cannot be assigned to treatment and control groups at the same 

time, so individual causal effect of treatment cannot be estimated (Winship & Morgan, 1999). 

Therefore, average treatment effect of all individuals should be estimated in the 

counterfactual framework.  

In randomized experiments, all individuals are assigned to treatment and control groups 

randomly, so all control variables are balanced between treatment and control groups 
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(Morgan, 2001). However, in observation studies, individuals are not assigned to treatment 

and control groups randomly, so control variables are not balanced between treatment and 

control groups. Therefore, selection bias can arise in this situation. To solve this problem, 

propensity score matching (PSM) can be used to generate the samples whose control 

variables are balanced between treatment and control groups. By PSM, treatment and control 

groups have similar values in control variables. This study will state PSM in more detail in 

the next part.  

 

B. The Comparison between School Types 

To compare student and school level control variables of private foreign language 

high schools, general private high schools, and public high schools, this study uses t-test. 

Furthermore, to compare the CSAT scores of private foreign language high schools, general 

private high schools and public high school students, this study also uses t-test. 

After that comparison, this study compares the CSAT scores of private foreign 

language high school, general private high school and public high school students after 

controlling for student and school level independent variables. This study uses ordinary least 

squares (OLS) multiple regression analysis to examine the effect of different school types on 

CSAT scores after controlling for various student and school level control variables.  

In addition, this research uses PSM to analyze the data in addition to OLS regression 

analysis. This is because traditional regression analysis cannot remove selection bias, which 

may distort school effect (Morgan, 2001). For example, students who attend private foreign 

language high schools can have more motivation for study than students who attend general 

high schools, and this motivation can affect academic achievement. The effect from the 

selection of students who attend specific schools is selection bias, and it should be removed 

from the analysis to estimate school effect on academic achievement. This study uses PSM to 
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remove selection bias in addition to OLS regression analysis. PSM is the method to estimate 

treatment effect by matching treatment and control cases so that they have similar propensity 

scores. The propensity score is the probability for a case to be included in treatment group on 

the basis of observed characteristics (Rosenbaum & Rubin, 1983). The propensity score is a 

balancing score (Rosenbaum & Rubin, 1983). Thus, the propensity score is used to balance 

the control variables between treatment and control groups. Treatment and control groups 

have similar values of control variables by balancing control variables. In randomization, the 

control variables are not different between treatment and control groups. However, it is 

difficult in observation studies, so PSM constructs matched data to have the similarity of 

control variables between treatment and control groups. By this procedure, matched data is 

similar to the data constructed by randomization and selection bias can be removed.  

In this study, the treatment group is the private foreign language high school and 

general private high school student, and the control group is the general private high school 

student (for private foreign language high school) and public high school (for private foreign 

language high school and general private high school) student. This is because the PSM 

method can be used when school type is binary data. Therefore, in this analysis, three data 

will be used for PSM analysis. The first data include private foreign language high school and 

general private high school. The second data include private foreign language high school 

and public high school. The third data include general private high school and public high 

school. By this analysis, PSM shows the effect of private foreign language high school 

compared to the effect of general private high school and public high school, and the effect of 

general private high school compared to public high school. 

The propensity score is created by logistic regression and student/school control 

variables are used for observed characteristics in PSM. Logistic regression model to create 

propensity score is  
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Logit(Pi) = ln(Pi/1-Pi) = β0+β1X1+…+ βkXki 

Logit(Pi) is the logit of the probability for students to be involved in private foreign 

language high school or general private high school. β0 is constant and β1… βk are 

covariates of student/school control variables. To match treatment and control cases to have 

the same or similar propensity scores, this study uses .25 standard deviation of propensity 

score caliper matching (Rosenbaum & Rubin, 1985). Caliper is the maximum distance of the 

propensity score, and propensity scores of treatment and control groups are matched within 

the caliper. Rosenbaum and Rubin (1985) suggested .25 standard deviation of propensity 

score as the caliper. Therefore, propensity scores of treatment and control groups are matched 

within .25 standard deviation of propensity score in this study.  

One-to-one nearest neighbor matching is used in the PSM of this study. Therefore, 

one individual of the treatment group is matched by one individual of the control group who 

has the most similar propensity score to the individual of treatment group.  

PSM creates new samples in that the selection bias is removed, and this study uses 

OLS regression for new samples to predict school effect. This is because the combination of 

OLS regression and PSM is a more robust method than PSM alone (Stuart, 2007). The 

relationship of OLS regression and PSM can be complimentary rather than competitive 

(Rubin & Thomas, 2000). In conclusion, OLS regression is applied to both the original 

sample and the new sample (selection bias is removed by PSM), and the two results are 

compared to predict school effect of private foreign language high school and general private 

high school.  

For the treatment of missing data, this study uses multiple imputaion. This is because 

listwise deletion of missing values, that involves only participants to reply all items, produces 

too many missing data, so listwise deletion reduces the sample size too much (about half a 

sample size in this data). Serious level of sample size decrease reduces statistical power and 
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can produce statistical bias in the analysis (Rubin, 1987). Multiple imputation can be used 

when missing data are random (MAR) data (Schafer, 1999). Therefore, this study uses 

multiple imputation instead of listwise deletion to treat missing data on the assumption that 

the missing data are random (MAR) data. 

In multiple imputation, the missing data of each variable are replaced by the random 

value of each variable from multiple datasets (Schafer, 1999). Multiple datasets are created to 

estimate coefficients and standard errors. These coefficients and standard errors of three to 

ten multiple datasets are typically used to treat missing data in multiple imputation (Schafer, 

1999). In this study, five datasets are created for multiple imputation. In the regression results, 

the coefficients and standard errors of five datasets are combined by Rubin’s rule (Rubin, 

1987) to estimate school effects on academic achievement. However, the R-square of the 

regression analysis cannot be combined by Rubin’s rule (Rubin, 1987). Therefore, just one 

dataset is used to estimate the R-square. In addition, one dataset from multiple imputation is 

used for descriptive statistics and t-test results because these statistics also cannot be 

combined by Rubin’s rule (Rubin, 1987).  

This study analyzes the CSAT score of 2007 KEEP data by KRIVET, and the score is 

expressed by 9 levels. These levels are assumed as a continuous variable in the analysis of 

ordinary least squares (OLS) regression and propensity score matching (PSM). 

The effect of different school types on student academic achievement is discussed in 

four analyses. In all four analyses, the CSAT scores of Korean language, English and 

mathematics of different school types are compared with each other by controlling for student 

and school independent variables.  

In analysis 1, the CSAT scores of private foreign language high schools and general 

private high schools are compared by OLS regression and PSM. In this analysis, the prior 

achievement of middle school record is not involved in the variables because the data do not 
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show prior achievement of private foreign language high school students. 

In analysis 2, the CSAT scores of private foreign language high schools and public 

high schools are compared by OLS regression and PSM. In this analysis, the prior 

achievement of middle school record is not involved in the variables because the data do not 

show the prior achievement of private foreign language high school students. 

In analysis 3, the CSAT scores of general private high school and public high school 

students are compared by OLS regression and PSM. In this analysis, the prior achievement of 

middle school record is involved in the variables. This is because the data show the prior 

achievement of general private high school and public high school students 

In analysis 4, the CSAT scores of private foreign language high school students and 

general high school students who have the highest (1 and 2) levels of middle school record 

are compared by OLS regression. Korean middle school GPA is composed of nine levels and 

the first/second level is the highest level of middle school GPA. The first and second levels 

are11 percent of all middle school students. Selecting the students with the first and second 

level of middle school record is because of controlling for prior academic achievement of 

students of different school types. 

The majority of private foreign language high school student samples in this research 

do not have middle school record in the data. This is because, in 2007 KEEP data, 300 

foreign language high school students were added as new panels. These new panels do not 

have the data of middle school GPA in 2004 KEEP data. Existing panels of foreign language 

high school students who have both 2004 and 2007 KEEP data are 21 students. The average 

grade of middle school GPA of 21 existing panels of foreign language high school students is 

the first and second level within nine levels of middle school GPA (1
st
 level is the highest 

level). Therefore, this research assumes that all foreign language high school students have 

higher levels of middle school record (1
st
 and 2

nd
 level). In this respect, comparing the CSAT 
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scores among foreign language high school and general high school (general private high 

school and public high school) students who have the first and second level of middle school 

GPA can control for prior academic achievement of students in this research. 

PSM are not used in analysis 4. This is because, after controlling for the levels of 

middle school record, the appropriate sample size for the reliability of PSM cannot be 

determined. Therefore, only ordinary least squares (OLS) multiple regression analysis is used 

in analysis 4. In addition, general private high school and public high school students are 

combined as general high school students. This is because, if general private high school and 

public high school students are separate in the analysis 4, appropriate sample size for the 

reliability of OLS regression cannot be determined. 

 

C. Model of the Study 

 

Analysis 1 (the data for private foreign language high schools and general private high 

schools) 

 

School type ⇒ controlling for student / school independent variables ⇒the comparison of 

CSAT scores (using OLS regression and PSM) 

 

Analysis 2 (the data for private foreign language high schools and public high schools) 

 

School type ⇒ controlling for student / school independent variables ⇒the comparison of 

CSAT scores (using OLS regression and PSM) 

 

Analysis 3 (the data for general private high schools and public high schools: including prior 

achievement) 
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School type ⇒ controlling for student / school independent variables ⇒the comparison of 

CSAT scores (using OLS regression and PSM) 

 

Analysis 4 (the data with controlling for prior achievement that include private foreign 

language high schools and general high schools) 

 

School type ⇒ controlling for student / school independent variables ⇒comparison of CSAT 

scores (using OLS regression) 

 

3. Data and Sample 

 

This research analyzes data coming from the 2004-2007 Korean Education and 

Employment Panel (KEEP), one of the nationally representative baseline surveys conducted 

by the Korea Research Institute for Vocational Education and Training (KRIVET). KRIVET 

is a national policy research organization under the Prime Minister’s Office, founded by the 

Korean government in 1997 to support national human resources development policy and 

lifelong vocational competency development. KEEP is the most recent longitudinal data to 

assess student academic achievement, students’ vocational mobility, educational resource and 

organizational structure of Korean schools. In the base year of 2004, nationally representative 

samples of 9
th

 grade in middle schools (N=2000), 12
th

 grade in academic high schools 

(N=2000) and 12
th

 grade in vocational high schools (N=2000) were collected. The 

participants received the survey to ask their school experience, family resources, educational 

aspiration and occupational motivation. Separate surveys were sent to students’ families, 

teachers and principals to collect a wide range of information related to students’ experience 

and background. Follow-up surveys were sent to students, families, teachers and principals. 
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In 2007, new panels of 300 foreign language high school students and 300 science high 

school students were added into the data. This research will analyze only 2004-2007 KEEP 

data of academic high school students to take the 2008 CSAT by the Korea Institute of 

Curriculum and Evaluation (KICE). Especially, this study focuses on the data of private 

foreign language high school students, general private high school and public high school 

students. All foreign language high school students in this study are private foreign language 

high school students. 

In the unmatched data of analysis 1 (the data for private foreign language high 

schools and general private high schools), 507 students are included. These students are 

composed of 156 private foreign language high school students and 351 general private high 

school students. Two hundred twenty-six students (113 private foreign language high school 

students and 113 general private high school students) are involved in the matched data 

(selected by PSM) of analysis 1. In the unmatched data of analysis 2 (the data for private 

foreign language high schools and public high schools), 493 students are involved. These 

students include 156 private foreign language high school students and 337 public high 

school students. Two hundred students (100 private foreign language high school students 

and 100 public high school students) are involved in the matched data (selected by PSM) of 

analysis 2. In the unmatched data of analysis 3 (the data for general private high school 

students and public high school students), 688 students are included. These students are 

composed of 351 general private high school students and 337 public high school students. 

Six hundred twenty-four students (312 general private high school students and 312 public 

high school students) are involved in the matched data (selected by PSM) of analysis 3. In 

analysis 4 (the data with controlling for prior achievement including private foreign language 

high schools and general high schools), 246 students are included. These students are 

composed of 156 private foreign language high school and 90 general high school students.  
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4. Variables 

 

Dependent variable 

 

CSAT scores of Korean language, English and mathematics (Byun& Kim, 2011; Park 

& Min, 2010; Chae, 2010; Jun & Yang, 2005) 

 

The CSAT is the national college entrance exam of South Korea. This exam is 

recognized as the most important factor for college entrance. The majority of high school 

seniors take this exam, so the CSAT is appropriate tool to measure the academic achievement 

of high school students. 

 

Independent variables 

 

School type 

 

Private foreign language high schools, general private high schools and public high 

schools are included in school type. All foreign language high school students in this study 

are private foreign language high school students. 

 

Student background variables 

 

(1) Father’s education (Coleman, Hoffer & Kilgore, 1982; Hoffer, Greeley & Coleman 1985; 

Byun& Kim, 2011) 
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Coleman, Hoffer and Kilgore (1982) found that the father’s education level has an 

effect on the difference in academic achievement among students, so this should be the 

control variable for the research to measure the difference of academic achievement between 

private and public schools. 

The item (F3H12007) is composed of nine levels including no education, elementary 

school dropout, elementary school graduate, middle school graduate, high school graduate, 2-

3 year college graduate, 4 year college graduate, master’s degree and doctoral degree.  

 

(2) Mother’s education (Hoffer, Greeley & Coleman, 1985; Byun& Kim, 2011; Chae, 2010; 

Park & Min, 2010) 

 

Coleman, Hoffer and Kilgore (1982) found that the mother’s education level has an 

effect on the difference of academic achievement among students, so this should be a control 

variable for the research to measure the difference of academic achievement between private 

and public schools. 

The item (F3H12020) is composed of nine levels including no education, elementary 

school drop-out, elementary school graduate, middle school graduate, high school graduate, 

2-3 year college graduate, 4 year college graduate, master’s degree and doctoral degree like 

father’s education level. 

 

(3) Family income (Hoffer, Greeley & Coleman, 1985; Jun & Yang, 2005; Byun& Kim, 2011; 

Chae, 2010; Park & Min, 2010) 

 

Coleman, Hoffer and Kilgore (1982) found that family income has an effect on the 
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difference of academic achievement among students, so this should be the control variable for 

the study to measure the difference of academic achievement between private and public 

schools. This item is a natural log of family income per year.  

 

(4) Gender (Alexander, Cook & Mcdill, 1978; Noel, 1982; Lubienski & Lubienski, 2006): 

Female / male students 

 

Alexander, Cook and McDill (1978) found that gender has an effect on the difference 

in academic achievement among students. Therefore, Noel (1982) stated gender should be a 

control variable to measure the difference of academic achievement between private and 

public schools. 

 

(5) Private tutoring expense (Kim, Kim & Ryu, 2007; Byun& Kim, 2011; Park & Min, 2010) 

 

Kim, Kim and Ryu (2007) found that private tutoring affects the difference among 

student’s academic achievement. Therefore, it should be control variable for the research of 

academic achievement difference between private and public schools.This item is a natural 

log of private tutoring expense per month.  

 

(6) Education expectation (Noel, 1982; Byun& Kim, 2011; Park & Min, 2010) 

 

Noel (1982) stated that college attendance expectation should be a control variable 

for determining the academic achievement difference between private and public schools 

because it can indicate the academic ambition of students, and academic ambition is related 

to students’ motivation for study. The item (F3S06008) is composed of 5 levels including 
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high school graduate, 2-3 year college graduate, master’s degree and doctoral degree.  

 

Student education variables 

 

(1) Individual study hours (Jun & Yang, 2005; Byun & Kim, 2011; Chae, 2010; Park & Min, 

2010) 

 

Park and Min (2010) found that individual study hours of foreign language high 

school students are higher than public and general private high school students. Individual 

study hours of students affect students’ academic achievement, so it should be a control 

variable for the research of academic achievement difference among school types. Individual 

study hours are student’s study hours per week except class and private tutoring time. 

 

(2) Class concentration (Kim, Kim &Ryu, 2007; Park & Min, 2010) 

Kim, Kim and Ryu (2007) found that the class attitude of students affects students’ 

academic achievement. Therefore, it should be a control variable for the research of academic 

achievement difference among school types. Class concentration is the mean of five items of 

students’ survey.  

 

Table 3.1 Items and Factor Analysis of Class Concentration 

Item  Cronbach’s alpha 

F3S1058 I concentrate on the class .7098 

F3S1059 I often ask a question in the 

class 

F3S1060 I always complete my 

homework 

F3S1061 I always review the lesson 

F3S1062 I always prepare the class 
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(3) Subject interest and self-confidence (Jun & Yang, 2005; Byun & Kim, 2011; Chae, 2010); 

Park & Min, 2010) 

 

Jun and Yang (2005) found that the subject interest and self-confidence of students 

affect the score of College Scholastic Aptitude Test. Therefore, they should be control 

variables for the research of academic achievement difference among school types. This is 

the mean of three items including student’s interest, preference and self-confidence of each 

subject (Korean language, English and mathematics). 

 

Korean preference 

 

Table 3.2 Items and Factor Analysis of Korean Preference 

Item  Cronbach’s alpha 

F3S1099 I am interested in Korean .8907 

F3S1100 I like Korean 

F3S1101 I am good at Korean  

 

English preference 

 

Table 3.3 Items and Factor Analysis of English Preference 

Item  Cronbach’s alpha 

F3S1105 I am interested in English .8803 

F3S1106 I like English 

F3S1107 I am good at English 

 

Math preference 

 

Table 3.4 Items and Factor Analysis of Math Preference 

Item  Cronbach’s alpha 

F3S1102 I am interested in Math .9281 

F3S1103 I like Math 

F3S1104 I am good at Math 
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School background variables 

 

School location (Noel, 1982; Hoffer, Greeley & Coleman, 1985; Lubienski&Lubienski, 2006) 

 

Lubienski and Lubienski (2006) found that school location has an effect on students’ 

academic achievement. Therefore, it should be a control variable for the study to measure the 

difference of academic achievement among school types. School location is divided into large 

city, small city and rural area. Foreign language high schools are not at rural area in this data. 

Therefore, in the analysis of the data including foreign language high schools, school location 

includes just large city and small city.  

 

School education variables 

 

(1) Teacher friendship for students (Kim, Kim &Ryu,2007; Byun & Kim, 2011; Park &Min, 

2010) 

 

Kim, Kim and Ryu (2007) found that teacher friendship for students has an effect on 

students’ academic achievement. Therefore, it should be a control variable for determining 

academic achievement difference among school types. Teacher friendship is the sum of four 

items of student’s survey. In four items, student answers are divided into two answers: 1=Yes, 

2=No. Therefore, the smaller score expresses the larger teacher friendship in this variable.  
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Table 3.5 Items and Factor Analysis of Teacher Friendship 

Item  Cronbach’s alpha 

F3S1066 There is a teacher I respect .7710 

F3S1067 There is a teacher concerned 

about my aptitude and future 

F3S1068 There is a teacher I like 

F3S1069 There is a teacher who 

understands me 

 

 

(2) Class teacher attitude for students (Reid, Hopkins & Holy, 1987; Park& Min, 2010) 

 

Park and Min (2010) found that class teacher attitude for students of foreign language 

high schools is higher than that of public and general private high schools. Reid, Hopkins and 

Holy (1987) found that a favorable relationship between teachers and students is a 

characteristic of effective schools. Class teacher attitude for students can affect students’ 

academic achievement, so it should be a control variable for the determination of academic 

achievement difference among school types. This variable is measured by 5 levels. 

 

Table 3.6 Items and Factor Analysis of Class Teacher Attitude 

Item  Cronbach’s alpha 

F3S1070 My class teacher treats 

students fairly 

.8375 

F3S1071 My class teacher often 

praises students  

F3S1072 My class teacher understands 

students from their point of 

view 

F3S1073 My class teacher helps me 

when I have a difficult 

problem 

 

(3) Class climate (Coleman & Hoffer, 1987; Byun& Kim, 2011; Park & Min, 2010) 

 

Park and Min (2010) found that the class climate of foreign language high schools is 
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higher than that of public and general private high schools. Coleman and Hoffer (1987) 

suggested that class climate has an effect on students’ academic achievement. Therefore, it 

should be a control variable for the research of academic achievement difference among 

school types.  Class climate is the mean of four items of student’s survey. These four items 

are measured by 5 scale answers. These items show the questions to measure the negative 

effect on class climate. Therefore, the answers are coded by the reverse order in this study, so 

the higher score expresses the higher class climate in this variable.  

 

Table 3.7 Items and Factor Analysis of Class Climate 

Item  Cronbach’s alpha 

F3S1043 Many students sleep in the 

class 

.6754 

F3S1044 Many students study other 

subjects in the class 

F3S1045 Many students make a noise 

in the class 

F3S1046 Many students are absent in 

the class 

 

5. Analytic Procedure 

 

The analytic procedure for this study is divided into the analyses of unmatched and 

matched data. Unmatched data are the original data and matched data are composed of 

matched samples from the original data by PSM. In the unmatched and matched data, after 

comparing the CSAT scores and student / school independent variables of private foreign 

language high school, general private high school and public high school students by 

independent t-test, this study uses OLS regression to compare the CSAT scores between 

different school types after controlling for student / school independent variables in four 

analyses. However, analysis 4 does not include matched data because PSM is not applied to 

analysis 4 due to sample size. 
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Analysis 1 (the data for private foreign language high schools and general private high 

schools) 

Analysis 2 (the data for private foreign language high schools and public high schools) 

Analysis 3 (the data for general private high schools and public high schools: including prior 

achievement) 

Analysis 4 (the data with controlling for prior achievement for private foreign language high 

schools and general high schools) 

 

Table 3.8 Analytic Procedure 

Data Contents 

Unmatched Data for analyses 1,2 and 3 Descriptive Statistics, Independent t-test, 

OLS regression 

Matched Data (selected by PSM) for 

analyses 1,2 and 3 

Descriptive Statistics, Independent t-test, 

OLS regression 

The Data for analysis 4 Descriptive Statistics, Independent t-test, 

OLS regression 

 

In analyses 1, 2 and 4, the data include private foreign language high school students. 

Prior achievement (middle school record) is not included in the variables because the data do 

not show prior achievement of private foreign language high school students. In analysis 3, 

the data do not include private foreign language high school students but include general 

private high school and public high school students. Prior achievement is included in the 

variables because the data show prior achievement of general private high school and public 

high school students.  
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In analyses 1, 2 and 3, not only OLS regression bus also PSM is used to compare the 

variables of different school types. PSM selects the students who have similar backgrounds 

from different school types. In this study, one-to-one nearest neighbor matching is used, so 

different school types have the same number of students in the analysis. After the selection of 

students by PSM, OLS regression is also used to estimate the effect of school types on 

academic achievement.  

 

Ordinary Least Squares (OLS) regression for Unmatched and Matched Data 

 

Yi=ßo+ß1X1i+ΛΛΛ+ßqXqi +ei 

 

Yi is a College Scholastic Aptitude Test score for i student 

ßo is an intercept of i student 

Xqi is q independent variable for i student  

ßq is a regression coefficient for Xq of i student 

ei is a random error for i student  

 

Model 1 

Yi=ßo + ß1 (school type: private foreign language high school/ general private high school/ 

public high school) +ei 

 

Model 2 

Yi=ßo + ß1 (school type) 

+ ß2 (control variables: student background variables/ student education variables/ school 

background variables/ school education variables) 

+ei 
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Table 3.9 Models of OLS Regression 

Model Factor Variable 

1 School type  

2 Model 1 + all control variables Gender, father’s education level, mother’s education 

level, family income, female, private tutoring 

expense, education expectation level, independent 

study hours, class concentration, subject interest 

(Korean preference, English preference and math 

preference), school location (large city, small city and 

rural area), teacher friendship, class teacher attitude 

and class climate 

 

In analysis 3 (the data for general private high schools and public high schools), prior 

achievement of middle school record is included in the separate model after school type 

model (model 2). Therefore, in the analyses 3, three models are suggested.  

In analyses 1, 2 and 4 (the data including private foreign language high school 

students), school location is divided large city and small city. This is because there is no 

foreign language high school of rural area in the KEEP data. Therefore, rural area is involved 

in only analysis 3 for general private high schools and public high schools. 

 

Linearity of OLS regression 

 

        This study tested the linearity assumption for OLS regression of unmatched and matched 

data. The linearity assumption means the relationship between independent variable and 

dependent variable should be linear.  Linearity assumption tests are performed by a scatter 

plot with linear fit and lowess smoothing of each independent variable. After the tests, no 

serious non-linearity was found in the data.  
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6. Limitations 

 

A limitation of this research is that the new panels of foreign language high school 

students in the 2007 KEEP data do not have the data of prior academic achievement of 

middle school record of 2004 KEEP data. Therefore, this study assumes that the new panels 

of foreign language high school students have the same average level of middle school GPA 

as existing panels of foreign language high school students. Existing panels and new panels 

are included in the same school grade in 2007. This assumption is because of the limit of the 

KEEP data about foreign language high school students. However, the KEEP data are the 

largest sample of foreign language high school students, so this study should use the KEEP 

data to analyze the effect of private foreign language high schools on students’ academic 

achievement.  
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Chapter 4 

Findings 

 

This chapter examines the effect of different school types on academic achievement in 

South Korea.  This chapter is composed of three parts. The first part is the analysis of 

unmatched data. The second part is the analysis of matched data selected by PSM. The third 

part is the analysis of the data with controlling for prior achievement including private 

foreign language high schools and general high schools. Each part involves the comparison of 

CSAT scores and student/school level independent variables between school types. After that, 

each part shows the effects of different school types on CSAT scores by OLS regression. On 

the other words, the findings are composed like this. 

Part 1: unmatched data (descriptive statistics, the comparison of variables between  

school types, the effect of school type on CSAT scores) 

Part 2: matched data (descriptive statistics, the comparison of variables between  

school types, the effect of school type on CSAT scores) 

Part 3: the data with controlling for prior achievement including private foreign  

language high schools and general high schools (descriptive statistics, the  

comparison of variables between school types, the effect of school type on  

CSAT scores) 

 

1. The Analysis of Unmatched Data 

 

A. Descriptive Statistics of Unmatched Data 

 

Table 4.1 sets out the descriptive statistics for analysis 1 (the data for private foreign 
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language high schools and general private high schools).The mean of Korean achievement 

level is 5.751 levels. The mean of the English achievement level is 5.738 levels and the mean 

of the math achievement level is 5.574 levels. Private foreign language high school students 

are 30.8 percent of all students. General private high school students are 69.2 percent of all 

students. The father’s education and mother’s education are generally more than high school 

graduation (5=high school graduation). Female students are 58.4 percent of all students. Male 

students are 41.6 percent of all students. Education expectation is generally more than four-

year college graduation (3=four-year college graduation). Independent study hours are 18 

hours per week generally. The students in large cities are 52.9 percent of all students. The 

students of small cities are 47.1 percent of all students. The absolute vales of all variables’ 

skewness are less than 1. The absolute values of all variables’ kurtosis are less than 5. 

Therefore, the normality of this data is appropriate.  

 

Table 4.1 Descriptive Statistics for Analysis 1 (Private Foreign Language High Schools 

and General Private High Schools), Unmatched Data 

 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 5.751 2.019 1 9 -.065 2.168 

English 5.738 2.111 1 9 -.138 2.225 

Math 5.574 1.995 1 9 .056 2.357 

Private 

foreign 

language 

high school 

.308 .462 0 1 .833 1.694 

General 

private high 

school 

.692 .462 0 1 -.833 1.694 
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Father’s 

education 

5.891 1.396 2 9 .085 3.196 

Mother’s 

education 

5.492 1.238 1 9 .43 3.385 

Family 

income 

5.892 .58 3.912 8.517 -.074 4.309 

Female .584 .493 0 1 -.34 1.116 

Male .416 .493 0 1 .34 1.116 

Private 

tutoring 

12.349 1.135 8.854 14.906 -.594 2.997 

Education 

expectation 

3.391 .823 1 5 .534 3.229 

Independent 

study hours 

19.669 16.822 0 80 .798 3.055 

Class 

concentration 

2.903 .574 1 5 -.212 3.957 

Korean 

preference 

3.303 .835 1 5 -.211 2.752 

English 

preference 

3.264 .906 1 5 -.318 2.843 

Math 

preference 

2.9 1.079 1 5 -.06 2.152 

Large city .529 .5 0 1 -.115 1.013 

Small city .471 .5 0 1 .115 1.013 

Teacher 

friendship 

1.351 .35 1 2 .587 2.029 

Class teacher 

attitude 

3.063 .739 1 5 -.223 2.89 

Class climate 3.411 .614 1 5 -.575 4.046 

N Private foreign language high school=156 

General private high school=351 

Total=507 
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Table 4.2 sets out the descriptive statistics for analysis 2 (the data for private foreign 

language high schools and public high schools). The mean of Korean achievement level is 

5.513 levels. The mean of the English achievement level is 5.609 levels and the mean of the 

math achievement level is 5.507 levels. Private foreign language high school students are 

31.6 percent of all students. Public high school students are 68.4 percent of all students. The 

father’s education and mother’s education are generally more than high school graduation 

(5=high school graduation). Female students are 57.4 percent of all students. Male students 

are 42.6 percent of all students. Education expectation is generally more than four-year 

college graduation (3=four-year college education). Independent study hours are 19.335 

hours per week. The students in large city are 49.9 percent of all students. The students of 

small city are 50.1 percent of all students. The absolute vales of all variables’ skewness are 

less than 1. The absolute values of all variables’ kurtosis are less than 5. Therefore, the 

normality of this data is appropriate.  

 

Table 4.2 Descriptive Statistics for Analysis 2 (Private Foreign Language High Schools 

and Public High Schools), Unmatched Data 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 5.513 2.121 1 9 -.045 2.274 

English 5.609 2.131 1 9 -.083 2.207 

Math 5.507 2.059 1 9 -.047 2.356 

Private 

foreign 

language 

high school 

.316 .466 0 1 .789 1.623 

Public high 

school 

.684 .466 0 1 -.789 1.623 
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Father’s 

education 

5.757 1.366 2 9 .274 2.918 

Mother’s 

education 

5.363 1.24 1 9 .264 3.975 

Family 

income 

5.887 .593 3.912 8.006 -.127 3.694 

Female .574 ..495 0 1 -.299 1.09 

Male .426 .495 0 1 .299 1.09 

Private 

tutoring 

12.395 1.121 8.621 14.732 -.763 3.387 

Education 

expectation 

3.353 .805 1 5 .636 3.265 

Independent 

study hours 

19.335 16.076 0 80 .807 3.047 

Class 

concentration 

2.92 .6 1 5 -.264 4.045 

Korean 

preference 

3.281 .907 1 5 -.171 2.633 

English 

preference 

3.31 .911 1 5 -.336 2.821 

Math 

preference 

2.88 1.108 1 5 -.099 2.134 

Large city .499 .501 0 1 .004 1 

Small city .501 .501 0 1 -.004 1 

Teacher 

friendship 

1.323 .346 1 2 .703 2.186 

Class teacher 

attitude 

3.077 .819 1 5 -.348 2.804 

Class climate 3.368 .625 1 5 -.567 4.019 

N Private foreign language high school=156 

Public high school=337 

Total=493 
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Table 4.3 depicts the descriptive characteristics for analysis 3 (the data for general 

private high schools and public high schools). The mean of Korean achievement is 4.985 

levels. The mean of English achievement is 4.907 levels and the mean of math achievement 

is 4.871 levels. General private high school students are 51 percent of all students. Public 

high school students are 49 percent of all students. The mean of prior achievement is 64.255 

percent. The father’s education and mother’s education are generally more than high school 

graduation (5=high school graduation). Female students are 53.1 percent of all students. Male 

students are 46.9 percent of all students. Education expectation is 4 year college graduation 

generally (3=four-year college graduation). The mean of independent study hours is16.007 

hours per week. The students in large cities are 52.3 percent of all students. The students in 

small cities are 34.9 percent of all students. The students in rural areas are 12.8 percent of all 

students. The skewness of rural area is 2.228.  The absolute values of all other variables’ 

skewness are less than 1.1. The kurtosis of all variables is less than 6. Therefore, the 

normality of the data is appropriate. 

 

Table 4.3 Descriptive Statistics for Analysis 3 (General Private High Schools and Public 

High Schools), Unmatched Data 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 4.985 1.828 1 9 -.007 2.558 

English 4.907 1.831 1 9 -.014 2.606 

Math 4.871 1.766 1 9 .075 2.88 

General 

private high 

school 

.51 .5 0 1 -.041 1.002 

Public high 

school 

.49 .5 0 1 .041 1.002 
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Prior 

achievement 

64.255 21.904 .5 99.8 -.378 2.409 

Father’s 

education 

5.487 1.191 2 9 .363 2.979 

Mother’s 

education 

5.097 1.026 1 9 .388 5.431 

Family 

income 

5.8 .561 3.912 8.517 -.073 4.618 

Female .531 .499 0 1 -.122 1.015 

Male .469 .499 0 1 .122 1.015 

Private 

tutoring 

12.259 1.094 8.854 14.851 -.469 2.982 

Education 

expectation 

3.224 .747 1 5 .911 4.245 

Independent 

study hours 

16.007 14.904 0 80 1.084 3.75 

Class 

concentration 

2.878 .559 1 4.8 -.203 3.669 

Korean 

preference 

3.254 .838 1 5 -.256 2.738 

English 

preference 

3.176 .878 1 5 -.295 2.823 

Math 

preference 

2.816 1.08 1 5 -.057 2.142 

Large city .523 .5 0 1 -.093 1.009 

Small city .349 .477 0 1 .634 .1.402 

Rural area .128 .334 0 1 2.228 5.965 

Teacher 

friendship 

1.366 .36 1 2 .507 1.882 

Class teacher 

attitude 

3.013 .797 1 5 -.245 2.895 

Class climate 3.271 .593 1 4.5 -.624 3.626 
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N General private high school=351 

Public high school=337 

Total=688 

 

 

B. The Differences of Variables between School Types, Unmatched Data 

 

Table 4.4 provides the results from the χ2 test/ t-test for analysis 1 (the data for private 

foreign language high schools and general private high schools). There is a significant 

difference between private foreign language high schools and general private high schools in 

Korean achievement, English achievement, math achievement, father’s education, mother’s 

education, family income, the gender of students, private tutoring, education expectation, 

independent study hours, English preference, math preference, teacher friendship, class 

teacher attitude and class climate (alpha<0.05). Private foreign language high school students 

have higher scores than general private high school students in these variables. There is no 

significant difference between private foreign language high school and general private high 

school in class concentration, Korean preference, large city and small city (alpha>0.05). 
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Table 4.4 χ2 Test / T-Test for Analysis 1 (Private Foreign Language High Schools and 

General Private High Schools), Unmatched Data 

 General 

private high 

school mean 

Private 

foreign  

language high  

school mean 

χ2 test t-test 

Korean 5.168 7.064  -10.821*** 

English 5.014 7.366  -13.488*** 

Math 4.932 7.019  -12.41*** 

Father’s education 5.618 6.504  -6.894*** 

Mother’s education 5.216 6.113  -7.981*** 

Family income 5.802 6.094  -5.375*** 

Female .538 .686 9.662**  

Male .462 .314 9.662**  

Private tutoring 12.13 12.843  -6.815*** 

Education 

expectation 

3.254 3.699  -5.8*** 

Independent study 

hours 

16.323 27.197  -7.032*** 

Class concentration 2.867 2.983  -2.12* 

Korean preference 3.271 3.374  -1.277 

English preference 3.148 3.524  -4.381*** 

Math preference 2.83 3.058  -2.199* 

Large city .544 .494 1.108  

Small city .456 .506 1.108  

Teacher friendship 1.385 1.274  3.319** 

Class teacher 

attitude 

3.004 3.196  -2.708** 

Class climate 3.305 3.651  -6.056*** 

N Private foreign language high school=156 

General private high school=351 

Total=507 
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+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.5 provides the results from theχ2 test/t-test for analysis 2 (the data for private 

foreign language high schools and public high schools). There is a significant difference 

between private foreign language high schools and public high schools in Korean 

achievement, English achievement, math achievement, father’s education, mother’s education, 

family income, the gender of students, private tutoring, education expectation, independent 

study hours, English preference, math preference, teacher friendship, class teacher attitude 

and class climate (alpha<0.05). Private foreign language high school students have higher 

scores than general private high school students in these variables. There is no significant 

difference between private foreign language high school and general private high school in 

class concentration, Korean preference, large city and small city (alpha>0.05). 

 

Table 4.5 χ2 Test / T-Test for Analysis 2 (Private Foreign Language High Schools and 

Public High Schools), Unmatched Data 

 Public high 

school mean 

Private 

foreign 

language high 

school mean 

χ2 test t-test 

Korean 4.795 7.064  -12.726*** 

English 4.795 7.365  -15.04*** 

Math 4.807 7.019  -12.802*** 

Father’s education 5.411 6.504  -8.901*** 

Mother’s education 5.016 6.113  -10.014*** 

Family income 5.791 6.094  -5.424*** 

Female .522 .686 11.679**  

Male .478 .314 11.679**  

Private tutoring 12.188 12.843  -6.258*** 
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Education 

expectation 

3.193 3.699  -6.782*** 

Independent study 

hours 

15.696 27.197  -7.827*** 

Class concentration 2.891 2.983  -1.594 

Korean preference 3.238 3.374  -1.546 

English preference 3.211 3.524  -3.59*** 

Math preference 2.797 3.058  -2.44* 

Large city .501 .494 .027  

Small city .499 .506 .027  

Teacher friendship 1.346 1.274  2.145* 

Class teacher 

attitude 

3.022 3.196  -2.202* 

Class climate 3.237 3.651  -7.184*** 

N Private foreign language high school=156 

Public high school=337 

Total=493 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.6 provides the χ2 test / t-test for analysis 3 (the data for general private high 

schools and public high schools). In Korean achievement, general private high schools are 

0.373 levels higher than public schools. However, in English and math, there is no significant 

difference between general private high school and public school students’ achievement. A 

higher percentage of public school students than general private high school students are 

from small cities, while a higher percentage of general private high school students are from 

rural areas. Therefore, general private high schools and public high schools are significantly 

different in school location. General private high school students have slightly higher scores 

than public high school students in father’s education (alpha<0.1). There is no significant 

difference between general private high school and public school students in other variables. 
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School location is the variable that has a significant effect on the difference of academic 

achievement between private and public high schools in the research of Youn (2005). Youn 

(2005) showed that private school effect on math achievement would disappear after 

controlling for school location. Therefore, selection bias can occur due to the significant 

difference of school location between general private high school and public high schools. In 

this regard, although there is no significant difference between general private high schools 

and public high schools in almost of all control variables, it needs to remove selection bias 

from school location by PSM.  

 

Table 4.6 χ2 Test / T-Test for Analysis 3 (General Private High Schools and Public High 

Schools), Unmatched Data 

 Public high 

school mean 

General 

private high 

school mean 

χ2 test t-test 

Korean 4.795 5.168  -2.686** 

English 4.795 5.014  -1.57 

Math 4.807 4.932  -.924 

Prior achievement 63.413 65.062  -.987 

Father’s education 5.409 5.562  -1.682+ 

Mother’s education 5.031 5.16  -1.645 

Family income 5.813 5.788  .606 

Female .522 .538 .181  

Male .478 .462 .181  

Private tutoring 12.289 12.231  .694 

Education 

expectation 

3.193 3.254  -1.065 

Independent study 

hours 

15.678 16.323  -.567 

Class concentration 2.891 2.867  .566 

Korean preference 3.238 3.27  -.479 
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English preference 3.211 3.142  1.023 

Math preference 2.797 2.834  -.44 

Large city .501 .544 1.255  

Small city .398 .302 6.922**  

Rural area .101 .154 4.322*  

Teacher friendship 1.346 1.385  -1.418 

Class teacher 

attitude 

3.022 3.004  .283 

Class climate 3.237 3.305  -1.509 

N General private high school=351 

Public high school=337 

Total=688 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

 

C.  School Effect on Academic Achievement between School Types, Unmatched Data 

 

Analysis 1 (OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Unmatched Data 

 

Table 4.7 examines the effect of private foreign language high school on Korean 

achievement against general private high school. Private foreign language high schools have 

a significant positive effect on Korean achievement in all models. Family income, education 

expectation, independent study, Korean preference also affect Korean achievement positively. 

Large city has a slightly positive effect on Korean achievement (alpha<0.1). Father’s 

education, mother’s education, female, private tutoring, class concentration, teacher 

friendship, class teacher attitude, class climate do not have a significant effect on Korean 

achievement. 
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In model 1, private foreign language high schools are 1.896 levels higher than general 

private high schools in Korean achievement (coefficient). Private foreign language high 

school explains 18.8 percent of Korean achievement variance of all students (R-square). 

Model 2 controls for all other control variables and they explain 33.228 percent [(1.896-

1.266)/1.896*100] of Korean achievement between private foreign language high school and 

general private high school students (coefficient). Model 2 explains an additional 21.5 

percent [(0.403-0.188)*100] of Korean achievement variance of all students (R-square).  

 

Table 4.7 The Effect of Private Foreign Language High School on Korean Achievement 

in Analysis 1 (OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Unmatched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.896*** .175 1.266*** .18 

Father’s 

education 

  .033 .103 

Mother’s 

education 

  .067 .103 

Family 

income 

  .341* .159 

female   .202 .152 

Private 

tutoring 

  -.067 .088 

Education 

expectation 

  .44*** .098 

Independent 

study hours 

  .022*** .005 

Class 

concentration 

  .209 .142 

Korean 

preference 

  .554*** .091 

Large city   .299+ .156 

Teacher 

friendship 

  .29 .224 

Class teacher 

attitude 

  .06 .107 
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Class climate   -.01 .126 

constant 5.168*** .097 -1.262 1.362 

R-square .188  .403  

Adjusted R-

square 

.187  .387  

N Private foreign language high school=156 

General private high school=351 

Total=507 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.8 examines the effect of private foreign language high school on English 

achievement against general private high school. Private foreign language high schools have 

a significant positive effect on English achievement in all models. Family income, education 

expectation, independent study, English preference and large city also affect English 

achievement positively. Female has a slight positive effect on English achievement 

(alpha<0.1). Father’s education, mother’s education, private tutoring, class concentration, 

teacher friendship, class teacher attitude and class climate do not have a significant effect on 

English achievement. 

In model 1, private foreign language high schools are 2.351 levels higher than general 

private high schools in English achievement (coefficient). Private foreign language high 

school explains 26.5 percent of English achievement variance of all students (R-square). 

Model 2 controls for all other control variables and they explain 36.963 percent [(2.351-

1.482)/2.351*100] of English achievement between private foreign language high school and 

general private high school students (coefficient). Model 2 explains an additional 27.9 

percent [(0.544-0.188)*100] of English achievement variance of all students (R-square).  
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Table 4.8 The Effect of Private Foreign Language High School on English Achievement 

in Analysis 1 (OLS Regression, Private Foreign Language High Schools and General 

Private high schools), Unmatched Data  

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

2.351*** .174 1.482*** .166 

Father’s 

education 

  .066 .084 

Mother’s 

education 

  .089 .093 

Family 

income 

  .445** .148 

female   .24+ .138 

Private 

tutoring 

  .044 .099 

Education 

expectation 

  .423*** .09 

Independent 

study hours 

  .02*** .004 

Class 

concentration 

  .173 .129 

English 

preference 

  .571*** .081 

Large city   .536*** .143 

Teacher 

friendship 

  .248 .208 

Class teacher 

attitude 

  .028 .098 

Class climate   -.165 .116 

constant 5.014*** .097 -3.226 1.258 

R-square .265  .544  

Adjusted R-

square 

.263  .531  

N Private foreign language high school=156 

General private high school=351 

Total=507 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 
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Table 4.9 examines the effect of private foreign language high school on math 

achievement against general private high school. Private foreign language high schools have 

a significant positive effect on math achievement in all models. Education expectation, 

independent study, math preference and large city also affect math achievement positively. 

Family income has a slight positive effect on math achievement (alpha<0.1). Father’s 

education, mother’s education, female, private tutoring, class concentration, teacher 

friendship, class teacher attitude and class climate do not have a significant effect on math 

achievement. 

In model 1, private foreign language high schools are 2.088 levels higher than general 

private high schools in math achievement (coefficient). Private foreign language high school 

explains 23.4 percent of math achievement variance of all students (R-square). Model 2 

controls for all other control variables and they explain 34.77 percent [(2.088-

1.362)/2.088*100] of math achievement between private foreign language high school and 

general private high school students (coefficient). Model 2 explains an additional 26.9 

percent [(0.503-0.234)*100] of math achievement variance of all students (R-square).  

 

Table 4.9 The Effect of Private Foreign Language High School on Math Achievement in 

Analysis 1 (OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Unmatched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

2.088*** .168 1.362*** .165 

Father’s 

education 

  .105 .081 

Mother’s 

education 

  .068 .089 

Family 

income 

  .238+ .139 
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female   .204 .137 

Private 

tutoring 

  .023 .074 

Education 

expectation 

  .234** .089 

Independent 

study hours 

  .022*** .004 

Class 

concentration 

  .065 .126 

Math 

preference 

  .595*** .063 

Large city   .418** .139 

Teacher 

friendship 

  .173 .202 

Class teacher 

attitude 

  .048 .096 

Class climate   -.024 .114 

constant 4.932*** .093 -1.31 1.132 

R-square .234  .503  

Adjusted R-

square 

.232  .489  

N Private foreign language high school=156 

General private high school=351 

Total=507 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Unmatched Data 

 

Table 4.10 examines the effect of private foreign language high school on Korean 

achievement against public high school. Private foreign language high schools have a 

significant positive effect on Korean achievement in all models. Education expectation, 

independent study hours and Korean preference also affect Korean achievement positively. 

Class concentration has a slight positive effect on Korean achievement (alpha<0.1). Father’s 

education, mother’s education, family income, female, private tutoring, large city, teacher 

friendship, class teacher attitude and class climate do not have a significant effect on Korean 

achievement. 
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In model 1, private foreign language high schools are 2.269 levels higher than public 

high schools in Korean achievement (coefficient). Private foreign language high school 

explains 24.8 percent of Korean achievement variance of all students (R-square). Model 2 

controls for all other control variables and they explain 35.126 percent [(2.269-

1.472)/2.269*100] of Korean achievement between private foreign language high school and 

public high school students (coefficient). Model 2 explains an additional 18 percent [(0.428-

0.248)*100] of Korean achievement difference among all students (R-square).  

 

Table 4.10 The Effect of Private Foreign Language High School on Korean Achievement 

in Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Unmatched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

2.269*** .178 1.472*** .198 

Father’s 

education 

  .058 .091 

Mother’s 

education 

  .091 .105 

Family 

income 

  .196 .165 

female   .164 .156 

Private 

tutoring 

  .012 .081 

Education 

expectation 

  .573*** .104 

Independent 

study hours 

  .018*** .005 

Class 

concentration 

  .251+ .136 

Korean 

preference 

  .514*** .085 

Large city   .073 .158 

Teacher 

friendship 

  .038 .232 

Class teacher 

attitude 

  .063 .099 
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Class climate   -.134 .134 

constant 4.795*** .1 -1.694 1.278 

R-square .248  .428  

Adjusted R-

square 

.247  .412  

N Private foreign language high school=156 

Public high school=337 

Total=493 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

 

Table 4.11 examines the effect of private foreign language high school on English 

achievement against public high school. Private foreign language high schools have a 

significant positive effect on English achievement in all models. Mother’s education, 

education expectation, independent study hours and English preference also affect English 

achievement positively. Class concentration has a slight positive effect on English 

achievement (alpha<0.1). Father’s education, family income, female, private tutoring, large 

city, teacher friendship, class teacher attitude and class climate do not have a significant 

effect on English achievement. 

In model 1, private foreign language high schools are 2.57 levels higher than public 

high schools in English achievement (coefficient). Private foreign language high school 

explains 31.5 percent of English achievement variance of all students (R-square). Model 2 

controls for all other control variables and they explain 40.272 percent [(2.57-

1.535)/2.57*100] of English achievement between private foreign language high school and 

public high school students (coefficient). Model 2 explains an additional 21.8 percent 

[(0.533-0.315)*100] of English achievement variance of all students (R-square).  
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Table 4.11 The Effect of Private Foreign Language High School on English Achievement 

in Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Unmatched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

2.57*** .171 1.535*** .183 

Father’s 

education 

  .06 .086 

Mother’s 

education 

  .195* .092 

Family 

income 

  .218 .145 

female   .184 .142 

Private 

tutoring 

  .092 .077 

Education 

expectation 

  .553*** .094 

Independent 

study hours 

  .015** .005 

Class 

concentration 

  .212+ .127 

English 

preference 

  .492*** .082 

Large city   .203 .142 

Teacher 

friendship 

  .061 .213 

Class teacher 

attitude 

  .057 .091 

Class climate   -.072 .121 

constant 4.795*** .096 -3.317 1.195 

R-square .315  .533  

Adjusted R-

square 

.314  .519  

N Private foreign language high school=156 

Public high school=337 

Total=493 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 
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Table 4.12 examines the effect of private foreign language high school on math 

achievement against public high school. Private foreign language high schools have a 

significant positive effect on math achievement in all models. Education expectation, math 

preference and large city also affect math achievement positively. Father’s education, 

mother’s education, family income, female, private tutoring, independent study hours, class 

concentration, teacher friendship, class teacher attitude and class climate do not have a 

significant effect on math achievement. 

In model 1, private foreign language high schools are 2.212 levels higher than public 

high schools in math achievement (coefficient). Private foreign language high school explains 

25 percent of math achievement variance of all students (R-square). Model 2 controls for all 

other control variables and they explain 25.769 percent [(2.212-1.642)/2.212*100] of math 

achievement between private foreign language high school and public high school students 

(coefficient). Model 2 explains an additional 21.3 percent [(0.463-0.25)*100] of math 

achievement variance of all students (R-square).  

 

Table 4.12 The Effect of Private Foreign Language High School on Math Achievement 

in Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Unmatched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

2.212*** .173 1.642*** .184 

Father’s 

education 

  .051 .09 

Mother’s 

education 

  .007 .101 

Family 

income 

  .136 .172 

female   -.177 .148 

Private 

tutoring 

  -.018 .075 

Education 

expectation 

  .413*** .099 
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Independent 

study hours 

  .008 .005 

Class 

concentration 

  .095 .128 

Math 

preference 

  .622*** .066 

Large city   .39** .148 

Teacher 

friendship 

  -.085 .218 

Class teacher 

attitude 

  -.009 .093 

Class climate   .087 .126 

constant 4.807*** .097 .231 1.2 

R-square .25  .463  

Adjusted R-

square 

.249  .447  

N Private foreign language high school=156 

Public high school=337 

Total=493 

+ p<0.1, * p<0.05, **p<0.01, ***p<0.001 

 

Analysis 3 (OLS Regression, General Private High Schools and Public High Schools), 

Unmatched Data 

 

Table 4.13 examines the effect of general private high school on Korean achievement 

against public high school. General private high schools have a significant positive effect on 

Korean achievement in all models. Prior achievement, education expectation, independent 

study hours, Korean preference, large city and small city also affect Korean achievement 

positively. Father’s education, mother’s education, family income, female, private tutoring, 

teacher friendship, class teacher attitude and class climate do not have a significant effect on 

Korean achievement. 

In model 1, general private high school is .373 levels higher than public high school 

(coefficient). Model 1 explains 1 percent of Korean achievement variance of all students (R-

square). Model 2 controlled for prior achievement and it explains 16.086 percent [(0.373-
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0.313)/0.373*100] of Korean achievement difference between general private high school 

and public high school students (coefficient). Model 2 explains an additional 27.2 percent 

[(0.282-0.01)*100] of Korean achievement variance of all students than model 1 (R-square). 

Model 3 controlled for all other variables and they explain 6.39 percent [(0.313-

0.293)/0.313*100] of Korean achievement difference between general private high school 

and public high school students (coefficient). Model 3 explains an additional 15.3 percent 

[(0.435-0.282)*100] of Korean achievement variance of all students (R-square).  

 

Table 4.13 The Effect of General Private High School on Korean Achievement in 

Analysis 3 (OLS Regression, General Private High Schools and Public High Schools), 

Unmatched Data 

Model 1 2 3 

 coefficient Standard 

error 

coefficient Standard 

error 

coefficient Standard 

error 

General 

private high 

school 

.373** .139 .313** .12 .293** .111 

Prior 

achievement 

  .043*** .003 .035*** .003 

Father’s 

education 

    .075 .083 

Mother’s 

education 

    .071 .09 

Family 

income 

    .159 .13 

Female     .184 .114 

Private 

tutoring 

    -.11 .089 

Education 

expectation 

    .267** .083 

Independent 

study hours 

    .019*** .004 

Class 

concentration 

    -.044 .109 

Korean 

preference 

    .538*** .07 

Large city     .686*** .18 

Small city     .812*** .184 

Teacher 

friendship 

    .059 .164 
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Class teacher 

attitude 

    -.029 .074 

Class climate     .055 .099 

Constant 4.795*** .099 2.032*** .223 -1.48 1.039 

R-square .01  .282  .435  

Adjusted R-

square 

.009  .28  .421  

N General private high school=351 

Public high school=337 

Total=688 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.14 examines the effect of general private high school on English achievement 

against public high school. General private high schools do not have a significant positive 

effect on English achievement in all models. Prior achievement, female, education 

expectation, independent study hours, English preference, large city and small city also affect 

English achievement positively. Mother’s education has a slightly positive effect on English 

achievement (alpha<0.1). Father’s education, family income, private tutoring, class 

concentration, teacher friendship, class teacher attitude and class climate do not have a 

significant effect on English achievement. 

Model 1 explains 0.4 percent of English achievement variance of all students (R-

square). Model 2 controlled for prior achievement and it explains an additional 30.2 percent 

[(0.306-0.004)*100] of English achievement variance of all students than model 1 (R-square). 

Model 3 controlled for all other variables and they explain an additional 19.4 percent [(0.5-

0.306)*100] of English achievement variance of all students (R-square).  
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Table 4.14 The Effect of General Private High School on English Achievement in 

Analysis 3 (OLS Regression, General Private High Schools and Public High Schools), 

Unmatched Data 

Model 1 2 3 

 coefficient Standard 

error 

coefficient Standard 

error 

coefficient Standard 

error 

General 

private high 

school 

.219 .139 .156 .119 .174 .105 

Prior 

achievement 

  .045*** .003 .033*** .003 

Father’s 

education 

    .05 .063 

Mother’s 

education 

    .131+ .074 

Family 

income 

    .252 .154 

Female     .269* .106 

Private 

tutoring 

    .038 .091 

Education 

expectation 

    .251** .076 

Independent 

study hours 

    .02*** .004 

Class 

concentration 

    .113 .107 

English 

preference 

    .496*** .068 

Large city     .743*** .175 

Small city     .666*** .176 

Teacher 

friendship 

    .135 .154 

Class teacher 

attitude 

    -.052 .07 

Class climate     .089 .091 

Constant 4.795*** .1 1.903*** .201 -4.279*** .972 

R-square .004  .306  .5  

Adjusted R-

square 

.002  .303  .488  

N General private high school=351 

Public high school=337 

Total=688 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 
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Table 4.15 examines the effect of general private high school on math achievement 

against public high school. General private high schools do not have a significant positive 

effect on math achievement in all models. Prior achievement, independent study hours, math 

preference, large city and small city also affect math achievement positively. Father’s 

education, mother’s education, family income, female, private tutoring, education expectation, 

class concentration, teacher friendship, class teacher attitude and class climate do not have a 

significant effect on math achievement. 

Model 1 explains 0.1 percent of math achievement variance of all students (R-square). 

Model 2 controlled for prior achievement and it explains an additional 21.2 percent [(0.213-

0.001)*100] of math achievement variance of all students than model 1 (R-square). Model 3 

controlled for all other variables and they explain an additional 17.2 percent [(0.385-

0.213)*100] of math achievement variance of all students (R-square).  

 

Table 4.15 The Effect of General Private High School on Math Achievement in Analysis 

3 (OLS Regression, General Private High Schools and Public High Schools), Unmatched 

Data 

Model 1 2 3 

 coefficient Standard 

error 

coefficient Standard 

error 

coefficient Standard 

error 

General 

private high 

school 

.125 .135 .074 .121 .065 .11 

Prior 

achievement 

  .037*** .003 .026*** .003 

Father’s 

education 

    .093 .073 

Mother’s 

education 

    -.04 .074 

Family 

income 

    .128 .116 

Female     -.015 .115 

Private 

tutoring 

    -.048 .063 

Education 

expectation 

    .093 .081 



 

 ８２ 

Independent 

study hours 

    .017*** .004 

Class 

concentration 

    .008 .108 

Math 

preference 

    .523*** .055 

Large city     .578** .179 

Small city     .573** .183 

Teacher 

friendship 

    .043 .163 

Class teacher 

attitude 

    .029 .074 

Class climate     .107 .099 

Constant 4.807*** .096 2.466*** .21 -.353 .966 

R-square .001  .213  .385  

Adjusted R-

square 

-.0002  .211  .37  

N General private high school=351 

Public high school=337 

Total=688 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

2. The Analysis of Matched Data 

 

A. Propensity Score Estimation 

This part explains the procedure of propensity score estimation. Propensity scores are 

used to make matched data by PSM. Propensity scores are estimated by logistic regression 

from unmatched data.  

 

Table 4.16 expresses the result of logistic regression for analysis 1(the data for private 

foreign language high schools and general private high schools).It shows that mother’s 

education, female, private tutoring, independent study hours and class climate have a positive 

effect on the assignment of individuals to private foreign language high schools. Large city 

affects negatively to the assignment of individuals to foreign language high school. Class 
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concentration has a slightly negative effect on the assignment of individuals to private foreign 

language high schools. The odds ratio of this logistic regression ranges from 0.622 to 2.294. 

 

Table 4.16 Logistic Regression for Analysis 1(Private Foreign Language High Schools 

and General Private High Schools) 

 Pseudo R2=.255 

Private foreign 

language high school 

Coefficient Standard error Odds ratio 

Father’s education .039 .127 1.04 

Mother’s education .433** .136 1.542 

Family income .15 .24 1.162 

Female .571* .252 1.77 

Private tutoring .446*** .127 1.562 

Education 

expectation 

.241 .157 1.272 

Independent study 

hours 

.032*** .008 1.032 

Class concentration -.475+ .246 .622 

Korean preference .097 .152 1.101 

English preference .083 .146 1.087 

Math preference .084 .117 1.088 

Large -1.074*** .264 .342 

Teacher friendship -.153 .389 .858 

Class teacher attitude .279 .18 1.322 

Class climate .83*** .226 2.294 

constant -14.294*** 2.234  

N Private foreign high school=156 

General private high school=351 

Total=507 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 
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Table 4.17 shows that the propensity score of private foreign language high school 

students ranges from 0.041 to 0.955 and the propensity score of general private high school 

students ranges from 0.005 to 0.892 in analysis 1. Propensity scores of private foreign 

language high school and general private high schools are matched within .25 standard 

deviation of propensity scores (Rosenbaum & Rubin, 1985).  

 

Table 4.17 Propensity Score for Analysis 1 (Private Foreign Language High Schools and 

General Private High Schools) 

 Number Mean Standard 

deviation 

Minimum Maximum 

All 507 .308 .252 .005 .955 

Private 

foreign 

language 

high school 

156 .513 .256 .041 .955 

General 

private high 

school 

351 .216 .188 .005 .892 

 

From the result of this logistic regression for analysis 2(the data for private foreign 

language high schools and general private high schools), Table 4.18 shows that mother’s 

education, female, private tutoring, independent study hours and class climate have a positive 

significant effect on the assignment of individuals to private foreign language high schools. 

Large city affects negatively the assignment of individuals to private foreign language high 

schools. Class concentration has a slightly negative effect on the assignment of individuals to 

private foreign language high schools. The odds ratio of this logistic regression ranges from 

0.666 to 2.859. 
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Table 4.18 Logistic Regression for Analysis 2 (Private Foreign Language High Schools 

and Public High Schools) 

Pseudo R2=.304 

Private Foreign 

language high school 

Coefficient Standard error Odds ratio 

Father’s education .166 .131 1.181 

Mother’s education .579*** .148 1.784 

Family income -.11 .26 .896 

Female .672* .26 1.959 

Private tutoring .393** .14 1.481 

Education 

expectation 

.184 .162 1.202 

Independent study 

hours 

.033*** .008 1.034 

Class concentration -.406+ .238 .666 

Korean preference .049 .148 1.05 

English preference .098 .15 1.103 

Math preference .08 .12 1.084 

Large -.876** .271 .416 

Teacher friendship .313 .401 1.368 

Class teacher attitude .214 .168 1.238 

Class climate 1.05*** .24 2.859 

constant -14.755*** 2.329  

N Private foreign high school=156 

Public high school=337 

Total=493 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.19 shows that the propensity score of private foreign language high school 

students ranges from 0.032 to 0.974 and the propensity score of public high school students 

ranges from 0.004 to 0.922 in analysis 2. The propensity scores of private foreign language 
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high schools and public high schools are matched within .25 standard deviation of propensity 

scores (Rosenbaum & Rubin, 1985).  

 

Table 4.19 Propensity Score for Analysis 2 (Private Foreign Language High Schools and 

Public High Schools) 

 Number Mean Standard 

deviation 

Minimum Maximum 

All 493 .316 .277 .004 .974 

Private 

foreign 

language 

high school 

156 .559 .277 .032 .974 

Public high 

school 

337 .204 .193 .004 .922 

 

     Table 4.20 shows, in the logistic regression for analysis 3(the data for general private high 

schools and public high schools), that class climate has a significantly positive effect on the 

assignment of individuals to general private high schools, but small city affects negatively the 

assignment of individuals to general private high schools. The odds ratio of this logistic 

regression ranges from 0.445 to 1.377.  

 

Table 4.20 Logistic Regression for Analysis 3 (General Private High Schools and Public 

High Schools) 

 Pseudo R2=.028 

General private high 

school 

Coefficient Standard error Odds ratio 

Prior achievement .005 .004 1.005 

Father’s education .106 .093 1.111 

Mother’s education .109 .102 1.115 
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Family income -.183 .161 .833 

Female -.046 .165 .955 

Private tutoring -.004 .083 .996 

Education 

expectation 

.063 .115 1.065 

Independent study 

hours 

.002 .006 1.002 

Class concentration -.156 .165 .856 

Korean preference .089 .1 1.093 

English preference -.146 .103 .864 

Math preference .032 .081 1.033 

Large city -.389 .261 .678 

Small city -.809** .266 .445 

Teacher friendship .32 .239 1.377 

Class teacher attitude .009 .106 1.009 

Class climate .295* .14 1.009 

constant -.946 1.43  

N General private high school=351 

Public high school=337 

Total=688 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.21 shows that the propensity score of general private high school students 

ranges from 0.281 to 0.809 and the propensity score of public high school ranges from 0.254 

to 0.794 in analysis 3. Propensity scores of general private high school and public high 

schools are matched within .25 standard deviation of propensity scores (Rosenbaum & Rubin, 

1985).  
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Table 4.21 Propensity Score for Analysis 3 (General Private High Schools and Public 

High Schools) 

 Number Mean Standard 

deviation 

Minimum Maximum 

All 688 .51 .098 .254 .809 

General 

private high 

school 

351 .529 .094 .281 .809 

Public high 

school 

337 .491 .098 .254 .794 

 

 

B. Descriptive Statistics of Matched Data 

 

Table 4.22 depicts the descriptive statistics for analysis 1 (the data for private foreign 

language high schools and general private high schools). The mean of Korean achievement is 

6.235 levels. The mean of English achievement is 6.35 levels and the mean of math 

achievement is 6.097 levels. Private foreign language high school students are 50 percent of 

all students. General private high school students are 50 percent of all students. The father’s 

education is generally more than two-year college graduation (6=two-year college graduation) 

and the mother’s education is generally more than high school graduation (5=high school 

graduation). Female students are 65.5 percent of all students. Male students are 34.5 percent 

of all students. The mean of education expectation is more than four-year college graduation 

(3=four-year college graduation). The mean of independent study hours is 21.825 hours per 

week. The students of large city are 46.5 percent of all students. The students of small city are 

53.5 percent of all students. The absolute vales of all variables’ skewness are less than 1. The 

kurtosis of all variables is less than 6. Therefore, the normality of this data is appropriate.  
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Table 4.22 Descriptive Statistics of Analysis 1 (Private Foreign Language High School 

and General Private High School), Matched Data 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 6.235 1.992 2 9 -.187 2.021 

English 6.35 2.058 1 9 -.472 2.47 

Math 6.097 1.998 1 9 -.118 2.155 

Private 

foreign 

language 

high school 

.5 .501 0 1 0 1 

General 

private high 

school 

.5 .501 0 1 0 1 

Father’s 

education 

6.199 1.304 2 9 .159 2.592 

Mother’s 

education 

5.821 1.238 2 9 .355 2.721 

Family 

income 

6.01 .571 4.094 8.517 .143 4.544 

Female .655 .476 0 1 -.652 1.424 

Male .345 .476 0 1 .652 1.424 

Private 

tutoring 

12.631 1.059 8.854 14.732 -.876 4.019 

Education 

expectation 

3.584 .83 1 5 .293 2.759 

Independent 

study hours 

21.825 16.199 0 80 .491 2.504 

Class 

concentration 

2.931 .585 1 5 -.438 4.829 

Korean 

preference 

3.363 .814 1 5 -.077 2.674 
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English 

preference 

3.44 .884 1 5 -.528 3.223 

Math 

preference 

2.992 1.056 1 5 .035 2.202 

Large city .465 .5 0 1 .142 1.02 

Small city .535 .5 0 1 -.142 1.02 

Teacher 

friendship 

1.305 .316 1 2 .746 2.466 

Class teacher 

attitude 

3.105 .705 1.25 4.75 -.075 2.597 

Class climate 3.539 .554 1 5 -.846 5.419 

N Private foreign high school=113 

General private high school=113 

Total=226 

 
 

Table 4.23 depicts the descriptive statistics for analysis 2 (the data for private foreign 

language high schools and public high schools). The mean of Korean achievement is 6.07 

levels. The mean of English achievement is 6.19 levels and the mean of math achievement is 

5.86 levels. Private foreign language high school students are 50 percent of all students. 

Public high school students are 50 percent of all students. The father’s education is generally 

more than two-year college graduation (6=tow-year college graduation) and mother’s 

education is generally more than high school graduation (5=high school graduation). Female 

students are 62.5 percent of all students. Male students are 37.5 percent of all students. The 

mean of education expectation is more than four-year college graduation (3=four-year college 

graduation). The mean of independent study hours is 20.703 hours per week. The students of 

large city are 45.5 percent of all students. The students of small city are 54.5 percent of all 

students. The absolute vales of all variables’ skewness are less than 1. The kurtosis of all 
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variables is less than 6. Therefore, the normality of this data is appropriate.  

 

Table 4.23 Descriptive Statistics of Analysis 2 (Private Foreign Language High Schools 

and Public High Schools), Matched Data 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 6.07 2.031 1 9 -.088 2.043 

English 6.19 1.958 1 9 -.267 2.251 

Math 5.86 2.122 1 9 -.161 2.275 

Private 

foreign 

language 

high school 

.5 .501 0 1 0 1 

Public high 

school 

.5 .501 0 1 0 1 

Father’s 

education 

6.092 1.276 2 9 .232 2.717 

Mother’s 

education 

5.682 1.166 2 9 .59 3.148 

Family 

income 

6.004 .585 4.094 8.006 .002 3.545 

Female .625 .485 0 1 -.516 1.267 

Male .375 .485 0 1 .516 1.267 

Private 

tutoring 

12.623 1.051 8.854 14.732 -1.01 4.522 

Education 

expectation 

3.52 .874 1 5 .324 2.91 

Independent 

study hours 

20.703 15.356 0 74 .627 2.776 

Class 

concentration 

2.917 .581 1 5 -.273 4.176 
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Korean 

preference 

3.398 .855 1 5 -.035 2.531 

English 

preference 

3.367 .837 1 5 -.485 3.412 

Math 

preference 

3.02 1.129 1 5 -.275 2.167 

Large city .455 .499 0 1 .181 1.033 

Small city .545 .499 0 1 -.181 1.033 

Teacher 

friendship 

1.314 .327 1 2 .739 2.418 

Class teacher 

attitude 

3.185 .784 1 5 -.372 3.021 

Class climate 3.513 .565 1 5 -.692 5.618 

N Private foreign high school=100 

Public high school=100 

Total=200 

 

 

Table 4.24 provides the descriptive statistics for analysis 3 (the data for general 

private high schools and public high schools).  The mean of Korean achievement is 4.976 

levels. The mean of English achievement is 4.918 levels and the mean of math achievement 

is 4.872 levels. General private high school students are 50 percent of all students. Public 

high school students are 50 percent of all students. The mean of prior achievement is 64.271 

percent. The father’s education and mother’s education are generally more than high school 

graduation (5=high school graduation). Female students are 52.6 percent of all students. Male 

students are 47.4 percent of all students. The mean of education expectation is more than 

four-year college graduation (3=four-year college graduation). The mean of independent 

study hours is 15.952 hours per week. Students in large cities are 53.8 percent of all students. 
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Students in small cities are 33.7 percent of all students. Students in rural area are 12.5 percent 

of all students. The skewness of rural area is 2.268. The absolute values of other variables’ 

skewness are less than 1. The kurtosis of all variables is less than 7. Therefore, the normality 

of the data is appropriate. 

 

Table 4.24 Descriptive Statistics of Analysis 3 (General Private High Schools and Public 

High Schools), Matched Data 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 4.976 1.828 1 9 .013 2.551 

English 4.918 1.821 1 9 -.03 2.636 

Math 4.872 1.752 1 9 .128 2.96 

General 

private high 

school 

.5 .5 0 1 0 1 

Public high 

school 

.5 .5 0 1 0 1 

Prior 

achievement 

64.271 21.921 .5 99.8 -.355 2.379 

Father’s 

education 

5.502 1.161 2 9 .368 2.941 

Mother’s 

education 

5.113 .978 1 9 .615 5.112 

Family 

income 

5.8 .558 3.912 8.517 -.031 4.709 

Female .526 .5 0 1 -.103 1.011 

Male .474 .5 0 1 .103 1.011 

Private 

tutoring 

12.268 1.087 8.854 14.851 -.462 3.045 

Education 

expectation 

3.216 .743 1 5 .9 4.331 
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Independent 

study hours 

15.952 14.979 0 80 1.142 3.94 

Class 

concentration 

2.883 .563 .6 4.8 -.204 3.734 

Korean 

preference 

3.268 .84 1 5 -.256 2.752 

English 

preference 

3.171 .889 1 5 -.268 2.757 

Math 

preference 

2.817 1.076 1 5 -.061 2.143 

Large city .538 .499 0 1 -.154 1.024 

Small city .337 .473 0 1 .692 .1.479 

Rural area .125 .331 0 1 2.268 6.143 

Teacher 

friendship 

1.373 .362 1 2 .478 1.847 

Class teacher 

attitude 

3.008 .801 1 5 -.21 2.877 

Class climate 3.281 .585 1 4.5 -.567 3.536 

N General private high school=312 

Public high school=312 

Total=624 

 

 

C. Differences of Variables between School Types, Matched Data 

          The χ2 test / t-test of matched data show that there is no significant difference in 

control variables between school types. It means that the control variables are balanced 

between school types in the matched data by PSM. Selection bias is removed in the matched 

data because balancing control variables make the effect like randomization (Rosenbaum & 

Rubin, 1983).  
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Table 4.25 provides the χ2 test / t-test for analysis 1(the data for private foreign 

language high schools and general private high schools). In Korean achievement, private 

foreign language high schoolsare1.477 levels higher than general private high school. In 

English achievement, private foreign language high schoolsare1.601 levels higher than 

general private high schools. In math achievement, private foreign language high 

schoolsare1.683 levels higher than general private high schools. There is no significant 

difference between private foreign language high school and general private high school in 

other variables. 

 

Table 4.25 χ2 Test / T-Test for Analysis 1(Private Foreign Language High Schools and 

General Private High Schools), Matched Data 

 

 General 

private high 

school mean 

Private 

Foreign 

language high 

school mean 

χ2 test t-test 

Korean 5.496 6.973  -5.995*** 

English 5.549 7.15  -6.338*** 

Math 5.301 6.894  -6.524*** 

Father’s education 6.151 6.247  -.551 

Mother’s education 5.772 5.87  -.596 

Family income 6.027 5.993  .447 

Female .673 .637 .313  

Male .327 .363 .313  

Private tutoring 12.55 12.712  -1.15 

Education 

expectation 

3.566 3.602  -.32 

Independent study 

hours 

21.004 22.646  -.761 
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Class concentration 2.94 2.922  .227 

Korean preference 3.324 3.401  -.713 

English preference 3.404 3.475  -.598 

Math preference 2.939 3.044  -.749 

Large city .434 .496 .872  

Small city .566 .504 .872  

Teacher friendship 1.308 1.303  .105 

Class teacher 

attitude 

3.073 3.137  -.684 

Class climate 3.558 3.52  .51 

N Private foreign high school=113 

General private high school=113 

Total=226 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.26 provides the χ2 test / t-test for analysis 2 (the data for private foreign 

language high schools and public high schools). In Korean achievement, private foreign 

language high schoolsare1.48 levels higher than public high schools. In English achievement, 

private foreign language high schoolsare1.5 levels higher than public high schools. In math 

achievement, private foreign language high schools are 1.74 levels higher than public high 

schools. There is no significant difference between private foreign language high school and 

public high school in other variables.  
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Table 4.26 χ2 Test / T-Test for Analysis 2 (Private Foreign Language High Schools and 

Public High Schools), Matched Data 

 Public high 

school mean 

Private 

Foreign 

language high 

school mean 

χ2 test t-test 

Korean 5.33 6.81  -5.521*** 

English 5.44 6.94  -5.853*** 

Math 4.99 6.73  -5.853*** 

Father’s education 6.1 6.085  .083 

Mother’s education 5.686 5.677  .055 

Family income 6.036 5.971  .78 

Female .63 .62 .021  

Male .37 .38 .021  

Private tutoring 12.592 12.655  -.423 

Education 

expectation 

3.48 3.56  -.647 

Independent study 

hours 

19.6 21.807  -1.016 

Class concentration 2.892 2.942  -.607 

Korean preference 3.37 3.427  -.468 

English preference 3.38 3.353  .225 

Math preference 2.953 3.087  -.834 

Large city .47 .44 .182  

Small city .53 .56 .182  

Teacher friendship 1.315 1.313  .054 

Class teacher 

attitude 

3.218 3.153  .585 

Class climate 3.495 3.53  -.437 

N Private foreign high school=100 

Public high school=100 

Total=200 
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+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.27 provides the χ2 test / t-test for analysis 3 (the data for general private high 

schools and public high schools). General private high schools are 0.304 levels higher than 

public high schools in Korean achievement. There is no significant difference between 

general private high school and public high schools in other variables.  

 

Table 4.27 χ2 Test / T-Test for Analysis 3 (General Private High Schools and Public High 

Schools), Matched Data 

 Public high 

school mean 

General 

private high 

school mean 

χ2 test t-test 

Korean 4.824 5.128  -2.086* 

English 4.849 4.987  -.945 

Math 4.856 4.888  -.228 

Prior achievement 64.153 64.389  -.134 

Father’s education 5.473 5.532  -.636 

Mother’s education 5.092 5.133  -.534 

Family income 5.804 5.796  .185 

Female .529 .522 .026  

Male .471 .478 .026  

Private tutoring 12.29 12.246  .504 

Education 

expectation 

3.212 3.221  -.162 

Independent study 

hours 

15.874 16.03  -.131 

Class concentration 2.887 2.878  .199 

Korean preference 3.252 3.283  -.46 

English preference 3.198 3.145  .736 

Math preference 2.823 2.811  .136 
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Large city .529 .548 .232  

Small city .362 .311 1.837  

Rural area .109 .141 1.465  

Teacher friendship 1.36 1.387  -.94 

Class teacher 

attitude 

3.015 3  .237 

Class climate 3.268 3.293  -.531 

N General private high school=312 

Public high school=312 

Total=624 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

D. School Effect on Academic Achievement between School Types, Matched Data 

       The tables of school effect estimation for matched data include just the coefficient and 

standard errors of school types and do not include the coefficients and standard errors of 

other control variables. This is because there is no significant difference in the control 

variables between school types in matched data selected by PSM. This study focuses on the 

effect of different school types on academic achievement, and it does not have to show the 

effect of each control variable, which has nothing to do with the difference between school 

types.  

 

Analysis 1 (OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Matched Data 

 

Table 4.28 examines private foreign language high school on Korean achievement 

against general private high school. Private foreign language high school has a significant 

positive effect on Korean achievement in all models. In model 1, private foreign language 
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high school is 1.304 levels higher than general private high school (coefficient). Model 1 

explains 13.8 percent of Korean achievement variance of all students (R-square). Model 2 

controls for all other variables, and they explain 4.908 percent [(1.304-1.24)/1.304*100] of 

Korean achievement difference between private foreign language high school and general 

private high school students (coefficient). Model 2 explains an additional 34 percent [(0.478-

0.138)*100] of Korean achievement variance of all students (R-square).  

 

Table 4.28 The Effect of Private Foreign Language High School on Korean Achievement 

in Analysis 1(OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Matched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.304*** .276 1.24*** .238 

constant 5.613*** .192 -2.069 2.25 

R-square .138  .478  

Adjusted R-

square 

.134  .443  

N Private foreign language high school=113 

General private high school=113 

Total=226 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.29 examines private foreign language high school on English achievement 

against general private high school. Private foreign language high school has a significant 

positive effect on English achievement in all models. In model 1, private foreign language 

high school is 1.505 levels higher than general private high school (coefficient). Model 1 

explains 15.2 percent of English achievement variance of all students (R-square). Model 2 

controls for all other variables, and they explain 4.385 percent [(1.505-1.439)/1.505*100] of 

English achievement difference between private foreign language high school and general 
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private high school students (coefficient). Model 2 explains an additional 37 percent [(0.522-

0.152)*100] of English achievement variance of all students (R-square).  

 

Table 4.29 The Effect of Private Foreign Language High School on English Achievement 

in Analysis 1(OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Matched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.505*** .276 1.439*** .219 

constant 5.634*** .194 -4.907* 2.124 

R-square .152  .522  

Adjusted R-

square 

.148  .49  

N Private foreign language high school=113 

General private high school=113 

Total=226 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.30 examines private foreign language high school on math achievement 

against general private high school. Private foreign language high school has a significant 

positive effect on math achievement in all models. In model 1, private foreign language high 

school is 1.463 levels higher than general private high school (coefficient). Model 1 explains 

16 percent of math achievement variance of all students (R-square). Model 2 controls for all 

other variables, and they explain 5.605 percent [(1.463-1.381)/1.463*100] of math 

achievement difference between private foreign language high school and general private 

high school students (coefficient). Model 2 explains an additional 35.8 percent [(0.518-

0.16)*100] of math achievement variance of all students (R-square).  
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Table 4.30 The Effect of Private Foreign Language High School on Math Achievement 

in Analysis 1 (OLS Regression, Private Foreign Language High Schools and General 

Private High Schools), Matched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.463*** .267 1.381*** .211 

constant 5.42*** .191 -3.062 1.935 

R-square .16  .518  

Adjusted R-

square 

.156  .486  

N Private foreign language high school=113 

General private high school=113 

Total=226 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

 

Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Matched Data 

 

Table 4.31 examines the effect of private foreign language high school on Korean 

achievement against public high school. Private foreign language high school has a 

significant positive effect on Korean achievement in all models. In model 1, private foreign 

language high school is 1.549 levels higher than public high school (coefficient). Model 1 

explains 13.3 percent of Korean achievement variance of all students (R-square). Model 2 

controls for all other variables, and they explain 2.001 percent [(1.549-1.518)/1.549*100] of 

Korean achievement difference between private foreign language high school and public high 

school students (coefficient). Model 2 explains an additional 30.3 percent [(0.436-0.133)*100] 

of Korean achievement variance of all students (R-square).  
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Table 4.31 The Effect of Private Foreign Language High School on Korean Achievement 

in Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Matched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.549*** .298 1.518*** .273 

constant 5.278*** .213 -1.853 2.598 

R-square .133  .436  

Adjusted R-

square 

.129  .393  

N Private foreign language high school=100 

General private high school=100 

Total=200 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.32 examines the effect of private foreign language high school on English 

achievement against public high school. Private foreign language high school has a 

significant positive effect on English achievement in all models. In model 1, private foreign 

language high school is 1.587 levels higher than public high school (coefficient). Model 1 

explains 14.8 percent of English achievement variance of all students (R-square). Model 2 

controls for all other variables, and they explain 2.457 percent [(1.587-1.548)/1.587*100] of 

English achievement difference between private foreign language high school and public high 

school students (coefficient). Model 2 explains an additional 26.1 percent [(0.409-0.148)*100] 

of English achievement variance of all students (R-square).  
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Table 4.32 The Effect of Private Foreign Language High School on English Achievement 

in Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Matched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.587*** .286 1.548*** .237 

constant 5.401*** .197 -4.315+ 2.409 

R-square .148  .409  

Adjusted R-

square 

.143  .365  

N Private foreign language high school=100 

General private high school=100 

Total=200 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.33 examines the effect of private foreign language high school on math 

achievement against public high school. Private foreign language high school has a 

significant positive effect on math achievement in all models. In model 1, private foreign 

language high school is 1.715 levels higher than general public high school (coefficient). 

Model 1 explains 16.9 percent of math achievement variance of all students (R-square). 

Model 2 controls for all other variables, and they explain 2.274 percent [(1.715-

1.676)/1.715*100] of math achievement difference between private foreign language high 

school and public high school students (coefficient). Model 2 explains an additional 33.6 

percent [(0.505-0.169)*100] of math achievement variance of all students (R-square).  
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Table 4.33 The Effect of Private Foreign Language High School on Math Achievement 

in Analysis 2 (OLS Regression, Private Foreign Language High Schools and Public High 

Schools), Matched Data 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

1.715*** .293 1.676*** .244 

constant 5.003*** .231 -.995 2.405 

R-square .169  .505  

Adjusted R-

square 

.165  .467  

N Private foreign language high school=100 

General private high school=100 

Total=200 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

 

Analysis 3 (OLS Regression, General Private High Schools and Public High Schools), 

Matched Data 

 

Table 4.34 examines the effect of general private school on Korean achievement 

against public high school. General private high school has a significant positive effect on 

Korean achievement in all models. In model 1, general private high school is 0.329 levels 

higher than public high school (coefficient). Model 1 explains 0.7 percent of Korean 

achievement variance of all students (R-square). Model 2 controls for prior achievement, and 

it explains 6.079 percent [(0.329-0.309)/0.329*100] of Korean achievement difference 

between general private high school and public high school students (coefficient). Model 2 

explains an additional 26 percent [(0.267-0.007)*100] of Korean achievement variance of all 

students (R-square). Model 3 controls for all other variables, and they explain 1.52 percent 

[(0.309-0.304)/0.329*100] of Korean achievement difference between general private high 
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school and public high school students (coefficient). Model 3 explains an additional 16.3 

percent [(0.43-0.267)*100] of Korean achievement variance of all students (R-square). 

 

Table 4.34 The Effect of General Private High School on Korean Achievement in 

Analysis 3 (OLS Regression, General Private High Schools and Public High Schools), 

Matched Data 

model 1 2 3 

 coefficient Standard 

error 

coefficient Standard 

error 

coefficient Standard 

error 

General 

private high 

school 

.329* .15 .309* .127 .304* .117 

constant 4.83*** .103 2.133*** .271 -1.517 1.034 

R-square .007  .267  .43  

Adjusted R-

square 

.005  .264  .415  

N General private high school=312 

Public high school=312 

Total=624 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.35 examines the effect of general private school on English achievement 

against public high school. General private high school does not affect English achievement 

positively in models 1 and 2. General private high school has a slight positive effect on 

English achievement in model 3 (alpha<0.1). Model 1 explains 0.1 percent of English 

achievement variance of all students (R-square). Model 2 controls for prior achievement, and 

it explains an additional 31 percent [(0.311-0.001)*100] of English achievement variance of 

all students (R-square). Model 3 controls for all other variables, and they explain an 

additional 20.2 percent [(0.513-0.311)*100] of English achievement variance of all students 

(R-square). 

 

 



 

 １０７ 

Table 4.35 The Effect of General Private High School on English Achievement in 

Analysis 3 (OLS Regression, General Private High Schools and Public High Schools), 

Matched Data 

model 1 2 3 

 coefficient Standard 

error 

coefficient Standard 

error 

coefficient Standard 

error 

General 

private high 

school 

.178 .15 .157 .13 .177+ .106 

constant 4.834*** .104 1.944*** .241 -4.098*** .979 

R-square .001  .311  .513  

Adjusted R-

square 

-.0002  .308  .5  

N General private high school=312 

Public high school=312 

Total=624 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.36 examines the effect of general private school on math achievement against 

public high school. General private high school does not have a significant positive effect on 

math achievement in all models. Model 1 explains 0.01 percent of math achievement 

variance of all students (R-square). Model 2 controls for prior achievement, and it explains an 

additional 20.2 percent [(0.202-0.0001)*100] of math achievement variance of all students 

(R-square). Model 3 controls for all other variables, and they explain an additional 17 percent 

[(0.372-0.202)*100] of math achievement variance of all students (R-square). 
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Table 4.36 The Effect of General Private High School on Math Achievement in Analysis 

3 (OLS Regression, General Private High Schools and Public High Schools), Matched 

Data 

model 1 2 3 

 coefficient Standard 

error 

coefficient Standard 

error 

coefficient Standard 

error 

General 

private high 

school 

.075 .148 .058 .13 .06 .118 

constant 4.84*** .104 2.558*** .255 -.133 1.028 

R-square .0001  .202  .372  

Adjusted R-

square 

-.0002  .199  .356  

N General private high school=312 

Public high school=312 

Total=624 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

 

3. The Analysis of the Data with Controlling for Prior Achievement including Private 

Foreign Language High Schools and General High Schools (Analysis 4) 

 

A. Descriptive Statistics for the Analysis of the Data with Controlling for Prior 

Achievement including Private Foreign Language High Schools and General High 

Schools (Analysis 4) 

 

Table 4.37 provides the descriptive statistics for analysis 4 (the data with controlling 

for prior achievement including private foreign language high schools and general high 

schools). The mean of Korean achievement is 6.927 levels. The mean of English achievement 

is 7.154 levels. The mean of math achievement is 6.732 levels. Private foreign language high 

school students are 63.4 percent of all students. General high school students are 36.6 percent 

of all students. The mean of father’s education is more than two-year college graduation 
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(6=two-year college graduation). The mean of mother’s education is more than high school 

graduation (5=high school graduation). Female students are 65.4 percent of all students. Male 

students are 34.6 percent of all students. Education expectation is generally more than four-

year college graduation (3=four-year college graduation). The mean of independent study 

hours is 25.123 hours per week. The students of large city are 53.3 percent of all students. 

The students of small city are 46.7 percent of all students. The absolute values of all variables’ 

skewness are less than 1 and the kurtosis of other variables is less than 9. Therefore, the 

normality of this data is appropriate.  

 
Table 4.37 Descriptive Statistics for Analysis 4 (the Data with Controlling for Prior 

Achievement including Private Foreign Language High Schools and General High 

Schools) 

 Mean Standard 

deviation 

Minimum Maximum Skewness Kurtosis 

Korean 6.927 1.715 1 9 -.611 2.835 

English 7.154 1.631 1 9 -.787 3.325 

Math 6.732 1.819 1 9 -.573 2.857 

Private 

foreign 

language 

high school 

.634 .483 0 1 -.557 1.31 

General high 

school 

.366 .483 0 1 .557 1.31 

Father’s 

education 

6.375 1.422 3 9 .338 2.782 

Mother’s 

education 

5.843 1.257 2 9 .047 2.891 

Family 

income 

6.019 .6 4.094 8.517 .037 4.153 

Female .654 .477 0 1 -.65 1.422 
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Male .346 .477 0 1 .65 1.422 

Private 

tutoring 

12.676 1.085 6.388 14.732 -1.732 8.717 

Education 

expectation 

3.667 .825 1 5 .202 2.629 

Independent 

study hours 

25.123 17.339 1 80 .5 2.774 

Class 

concentration 

3.029 .615 1 5 -.331 4.106 

Korean 

preference 

3.405 .909 1 5 -.258 2.72 

English 

preference 

3.545 .876 1 5 -.454 3.187 

Math 

preference 

3.183 1.029 1 5 -.284 2.448 

Large city .533 .5 0 1 -.13 1.017 

Small city .467 .5 0 1 .13 1.017 

Teacher 

friendship 

1.268 .303 1 2 .89 2.739 

Class teach 

attitude 

3.115 .767 1 4.75 -.3 2.597 

Class climate 3.503 .656 1 5 -.804 4.631 

N Private foreign language high school=156 

General high school=90 

Total=246 

 

 

B. The Differences of Variables between School Types, Analysis 4 (the Data with 

Controlling for Prior Achievement including Private Foreign Language High Schools 

and General High Schools) 

 

Table 4.38 provides the results from the χ2 test/ t-test for analysis 4 (the data with 
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controlling for prior achievement including private foreign language high schools and general 

high schools). There is a significant difference between private foreign language high schools 

and general high schools in English achievement, math achievement, father’s education, 

mother’s education, private tutoring, independent study hours, math preference, class teacher 

attitude and class climate (alpha<0.05). In Korean achievement, foreign language high school 

students are slightly higher than general high school students (alpha<0.1). Except math 

preference, foreign language high school students have higher scores than general private 

high school students in other variables. There is no significant difference between private 

foreign language high school and general high school in family income, the gender of 

students, education expectation, class concentration, Korean preference, English preference, 

large city, small city and teacher friendship (alpha>0.05). 

 

Table 4.38 χ2 Test / T-Test for Analysis 4 (the Data with Controlling for Prior 

Achievement including Private Foreign Language High Schools and General High 

Schools) 

 General 

high school 

mean 

Private foreign 

language high 

school mean 

χ2 test t-test 

Korean 6.689 7.064   -1.659+ 

English 6.789 7.365  -2.704** 

Math 6.233 7.019  -3.331** 

Father’s education 5.826 6.692  -4.804*** 

Mother’s education 5.397 6.1  -4.378*** 

Family income 5.989 6.037  -.596 

Female .6 .686 1.862  

Male .4 .314 1.862  

Private tutoring 12.439 12.812  -2.629** 

Education 

expectation 

3.611 3.699  -.802 
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Independent study 

hours 

21.522 27.343  -2.565* 

Class concentration 3.109 2.983  1.546 

Korean preference 3.459 3.374  .709 

English preference 3.581 3.524  .499 

Math preference 3.4 3.058  2.541* 

Large city .6 .494 2.596  

Small city .4 .506 2.596  

Teacher friendship 1.264 1.271  -.173 

Class teacher 

attitude 

2.975 3.196  -2.188* 

Class climate 3.247 3.651  -4.855*** 

N Private foreign language high school=156 

General high school=90 

Total=246 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

C. School Effect on Academic Achievement between School Types, Analysis 4 (the Data 

with Controlling for Prior Achievement including Private Foreign Language High 

Schools and General High Schools) 

 

Table 4.39 examines the effect of private foreign language high school on Korean 

achievement against general high school under controlling for prior achievement. Private 

foreign language high school attendance has a slightly positive effect on Korean achievement 

in model 1 (alpha<0.1), but it does not affect Korean achievement in model 2. Mother’s 

education, education expectation, independent study hours, class concentration and Korean 

preference affect Korean achievement positively. Class teacher attitude has a slight positive 

effect on Korean achievement (alpha<0.1). Father’s education, family income, female, private 

tutoring, large city, teacher friendship and class climate do not have a significant effect on 

Korean achievement. 
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Model 1 explains 1.1 percent of Korean achievement variance of all students (R-

square). Model 2 controls for all other variables, and they explain an additional 28.8 percent 

[(0.299-0.011)*100] of Korean achievement variance of all students (R-square).  

 

Table 4.39 The Effect of Private Foreign Language High School on Korean Achievement 

in Analysis 4 (the Data with Controlling for Prior Achievement including Private 

Foreign Language High Schools and General High Schools) 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

.375+ .226 .158 .231 

Father’s 

education 

  .074 .123 

Mother’s 

education 

  .298* .144 

Family 

income 

  -.099 .198 

female   .068 .222 

Private 

tutoring 

  -.061 .111 

Education 

expectation 

  .283* .131 

Independent 

study hours 

  .014* .006 

Class 

concentration 

  .375* .184 

Korean 

preference 

  .443*** .118 

Large city   .258 .227 

Teacher 

friendship 

  .461 .353 

Class teacher 

attitude 

  .258+ .142 

Class climate   -.228 .168 

constant 6.689*** .018 1.191 1.803 

R-square .011  .299  

Adjusted R-

square 

.007  .256  

N Private foreign language high school=156 

General high school=90 

Total=246 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 
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Table 4.40 examines the effect of private foreign language high school on English 

achievement against general high school under controlling for prior achievement. Private 

foreign language high school attendance has a significantly positive effect on English 

achievement in model 1, but it does not affect English achievement significantly in model 2. 

Mother’s education, education expectation, independent study hours, English preference and 

large city affect English achievement positively. Class teacher attitude has a slight positive 

effect on English achievement (alpha<0.1). Father’s education, family income, female, 

private tutoring, class concentration, teacher friendship and class climate do not have a 

significant effect on English achievement. 

Model 1 explains 2.9 percent of English achievement variance of all students (R-

square). Model 2 controlled for all other variables, and they explain an additional 40.2 

percent [(0.431-0.029)*100] of English achievement variance of all students (R-square).  

 

Table 4.40 The Effect of Private Foreign Language High School on English Achievement 

in Analysis 4 (the Data with Controlling for Prior Achievement including Private 

Foreign Language High Schools and General High Schools) 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

.576** .213 .241 .202 

Father’s 

education 

  .126 .112 

Mother’s 

education 

  .309* .119 

Family 

income 

  -.002 .228 

female   .178 .193 

Private 

tutoring 

  .091 .102 
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Education 

expectation 

  .337** .11 

Independent 

study hours 

  .011* .005 

Class 

concentration 

  .116 .156 

English 

preference 

  .446*** .104 

Large city   .518** .197 

Teacher 

friendship 

  .288 .314 

Class teacher 

attitude 

  .212+ .12 

Class climate   -.224 .145 

constant 6.789*** .17 -.828 1.797 

R-square .029  .431  

Adjusted R-

square 

.025  .396  

N Private foreign language high school=156 

General high school=90 

Total=246 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 

 

Table 4.41 examines the effect of private foreign language high school on math 

achievement against general high school under controlling for prior achievement. Private 

foreign language high school attendance has a significantly positive effect on math 

achievement in all models. Mother’s education, education expectation and math preference 

affect math achievement positively. Large city has a slight positive effect math achievement 

(alpha<0.1). Father’s education, family income, female, private tutoring, independent study 

hours, class concentration, teacher friendship, class teacher attitude and class climate do not 

have a significant effect on math achievement. 

Model 1 explains 4.4 percent of math achievement variance of all students (R-square). 

Model 2 controlled for all other variables, and they explain an additional 30.7 percent 

[(0.351-0.044)*100] of math achievement variance of all students (R-square).  
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Table 4.41 The Effect of Private Foreign Language High School on Math Achievement 

in Analysis 4 (the Data with Controlling for Prior Achievement including Private 

Foreign Language High Schools and General High Schools) 

model 1 2 

 coefficient Standard 

error 

coefficient Standard 

error 

Private 

foreign 

language 

high school 

.786** .236 .813** .243 

Father’s 

education 

  -.0003 .126 

Mother’s 

education 

  .322* .136 

Family 

income 

  -.039 .2 

female   -.189 .229 

Private 

tutoring 

  .019 .125 

Education 

expectation 

  .311* .132 

Independent 

study hours 

  .008 .006 

Class 

concentration 

  .298 .182 

Math 

preference 

  .521*** .101 

Large city   .4+ .232 

Teacher 

friendship 

  -.15 .36 

Class teacher 

attitude 

  .106 .143 

Class climate   -.205 .171 

constant 6.233*** 1.88 .915 1.964 

R-square .044  .351  

Adjusted R-

square 

.04  .312  

N Private foreign language high school=156 

General high school=90 

Total=246 

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001 (two-tailed test) 
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Chapter 5 

Summary 

 

1.  Summary of the Findings 

 

This study tried to find private school effect on students’ academic achievement in 

Korean high school system. To find private school effect, this study used KEEP data and 

chose private foreign language high school, general private high school and public high 

school students as samples. To analyze the data, this study used ordinary least squares (OLS) 

regression and propensity score matching (PSM). Multiple imputation is used to deal with 

missing values in the data.  

Data analysis is divided into four analyses. This is because private foreign language 

high school students’ data do not show prior achievement of middle school record. Only 

general private high school and public high school students’ data include prior achievement 

of middle school record. Analysis 1 is the OLS regression and PSM analysis for the data 

including private foreign language high school and general private high school. Analysis 2 is 

the OLS regression and PSM analysis for the data including private foreign language high 

school and public high school. Analysis 3 is the OLS regression and PSM analysis for the 

general private high school and public high school students including prior achievement of 

middle school record. Analysis 4 is the OLS regression analysis for the data controlling for 

prior achievement including private foreign language high school and general high school 

students (the combination of general private high school and public high school students). In 

analysis 4, general high school students with 1
st
 and 2

nd
 level of middle school record (the 

highest level of middle school record: 11 percent of all middle school students) were selected 
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to be compared with private foreign language high school students. This is because private 

foreign language high school students are assumed to have 1
st
 and 2

nd
 level of middle school 

record. Even though private foreign language high school students do not have prior 

achievement of middle school record in their KEEP data, by comparing them with general 

high school students with 1
st
 and 2

nd
 level of middle school record, analysis 4 can control for 

prior achievement of private foreign language high school students. In analysis 4, general 

private high school and public high school students are combined into general high school 

students. This is because, if general private high school and public high school students are 

separate, their sample sizes are too small. 

The analysis procedure involves two models. Model 1 is the input of school type 

(private foreign language high school, general private high school and public high school). 

Model 2 is the input of school type and all other control variables (student background 

variables, student education variables, school background variables and school education 

variables). These two models are used in analysis 1, 2 and 4 that include private foreign 

language high school students. In analysis 3, including general private high school and public 

high school students, the input of prior achievement is added as separate model. Therefore, 

three models are used in analysis 3.  

In the independent t-test, private foreign language high school students have higher 

CSAT scores in Korean, English and math than general private high school and public high 

school students in unmatched and matched data of analysis 1 (the data for private foreign 

language high schools and general private high schools) and 2 (the data for private foreign 

language high schools and public high schools). Private foreign language high school 

students achieved higher CSAT scores of English and math than general high school students 

in analysis 4 (the data with controlling for prior achievement including private foreign 

language high schools and general high schools). 
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In the independent t-test, general private high school students have higher CSAT scores 

in Korean than public high school students in unmatched and matched data of analysis 3 (the 

data for general private high schools and public high schools including prior achievement of 

middle school record). However, general private high school students do not achieve higher 

CSAT scores than public high school students in English and math. 

In the independent t-test for unmatched data of analysis 1 (the data for private foreign 

language high schools and general private high schools) and analysis 2 (the data for private 

foreign language high schools and public high schools), private foreign language high school 

students have higher scores than general private high school and public high school students 

in control variables such as father’s education, mother’s education, family income, female, 

private tutoring, education expectation, independent study hours, English preference, math 

preference, teacher friendship, class teacher attitude and class climate. However, private 

foreign language high school students do not have higher scores than general private high 

school and public high school students in Korean preference, large city and small city 

residency.  

In the independent t-test for unmatched data of analysis 3 (the data for general private 

high schools and public high schools including prior achievement of middle school record), 

general private high schools and public high schools are significantly different in school 

location such as small city and rural area. There is no significant difference between general 

private high school and public high school students in other control variables.  

In the independent t-test of matched data for analysis 1 (the data for private foreign 

language high schools and general private high schools), analysis 2 (the data for private 

foreign language high schools and public high schools) and analysis 3 (the data for general 

private high schools and public high schools), there is no significant difference between 
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school types in control variables. Therefore, the balance between school types in control 

variables is appropriate in matched data selected by PSM. 

In the independent t-test of analysis 4 (the data with controlling for prior achievement 

including private foreign language high school and general high school students), private 

foreign language high school students have higher scores than general high school students in 

control variables such as father’s education, mother’s education, private tutoring, independent 

study hours, math preference, class teacher attitude and class climate. However, there is no 

significant difference between private foreign language high school and general high school 

students in family income, female, education expectation, class concentration, Korean 

preference, English preference, large city and small city residence and teacher friendship.  

In the OLS regression and PSM analysis, private foreign language high school students 

attained higher CSAT scores in Korean, English and math than general private high school 

and public high school students after controlling for student/school control variables in 

analysis 1 (the data for private foreign language high schools and general private high schools) 

and analysis 2 (the data for private foreign language high schools and public high schools). 

Especially, private foreign language high school students achieved higher CSAT scores in 

Korean, English and math than general private high school and public high school students 

even after eliminating selection-bias through PSM. Private foreign language high school 

students have higher achievement than general private high school and public high school 

students even though there is no significant difference between school types in control 

variables of matched data.  

However, in analysis 4 (the data with controlling for prior achievement including 

private foreign language high schools and general high schools), private foreign language 

high school students had higher CSAT scores than general high schools students just in math 

after controlling for student/school independent variables. There is no significant difference 
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between private foreign language high school and general high school students in Korean and 

English under controlling student/school independent variables in analysis 4. Private foreign 

language high school students have higher score than general private high school students in 

English and before controlling for student/school independent variables. In Korean, private 

foreign language high school students’ score is slightly higher than that of general high 

school students (alpha<0.1) before controlling for student/school independent variables. In 

other words, private foreign language high school students accomplished higher math score 

than general high school students with 1
st
 and 2

nd
 level of middle school record, but there is 

no significant difference between private foreign language high school students and general 

high school students with 1
st
 and 2

nd
 level of middle school record after controlling for 

student/school independent variables. This means that prior achievement of middle school 

record significantly affects the higher academic achievement of private foreign language high 

school students.  

The OLS regression and PSM analysis showed that general private high school 

accomplished higher CSAT scores in Korean than public high school students in analysis 3 

(the data for general private high schools and public high schools: including prior 

achievement of middle school record). Especially, general private high school students have 

higher Korean achievement than public high school students after eliminating selection bias 

by PSM. However, there is no significant difference between general private high school and 

public high school students in English and math. 
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2. Discussion 

 

A. The answer for research question 1: Does a difference in student academic achievement 

and student/school backgrounds exist among students attending private foreign language high 

schools, general private high schools and public high schools? 

 

In the analyses of t-test, the CSAT score of private foreign language high school 

students is higher than that of general private high school and public high school students. In 

all three subjects (Korean, English and math), private foreign language high school students 

have higher achievement than general private high school and public high school students. In 

analysis 4 (the data with controlling prior achievement including private foreign language 

high schools and general high schools), private foreign language high school students have 

significantly higher CSAT scores than general high school students in English and math. In 

Korean, private foreign language high school students have slightly higher CSAT score than 

general high school students (alpha<0.1). General private high school students have higher 

CSAT score than public high school students in only Korean. General private high school 

students do not have higher CSAT scores than public high school students in English and 

math. Therefore, the difference between CSAT scores of general private high school and 

public high school students depends on the subject. 

In the t-test for unmatched data of analysis 1 (the data for private foreign language 

high schools and general private high schools), private foreign language high school students 

have higher scores than general private high school students in student/school control 

variables except Korean preference, large city and small city residency. Private foreign 

language high school students have a higher score than general private high school students 

in father’s education, mother’s education, family income, female, private tutoring, education 
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expectation, independent study hours, English preference, math preference, teacher friendship, 

class teacher attitude and class climate.  

In the t-test for unmatched data of analysis 2 (the data for private foreign language 

high schools and public high schools), private foreign language high school students have 

higher scores than public high school students in control variables except class concentration, 

large city and small city residency.  

There is no significant difference between general private high school and public high 

school students in student/school control variables except small city and rural area residency 

in the t-test for unmatched data of analysis 3 (the data for general private high schools and 

public high schools including prior achievement).  

In the t-test of matched data, no significant difference exists between school types in 

student/school control variables. This is because matched data selected students who have 

similar scores in student/school control variables from different school types by PSM.  

In the t-test of analysis 4 (the data with controlling for prior achievement including 

private foreign language high schools and general high schools), private foreign language 

high school students have higher scores than general high school students in father’s 

education, mother’s education, private tutoring, independent study hours, math preference, 

class teacher attitude and class climate.  

 

B. The answer for research question 2: Is there a difference in academic achievement 

among students attending private foreign language high schools, general private high schools 

and public high schools after controlling for student/school backgrounds? 

 

Private foreign language high school students accomplished significantly higher 

achievement than general private high school students in Korean, English and math after 
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controlling for student/school independent variables in analysis 1 (the data for private foreign 

language high schools and general private high schools). Matched data of analysis 1 selected 

students who have similarity of student/school independent variables by PSM. Therefore, no 

significant difference of control variables exists between private foreign language high school 

and general private high school students in the data. Private foreign language high school 

students have higher scores in Korean, English and math in spite of the fact that private 

foreign language high school students do not have higher score of student/school control 

variables in analysis 1. This is the same in the analysis 2 (the data for private foreign 

language high schools and public high schools). Private foreign language high school 

students have significantly higher scores than public high school students in Korean, English 

and math within both unmatched and matched data. However, private foreign language high 

school students do not have a higher score in Korean and English than general high school 

students in analysis 4 (the data with controlling for prior achievement including private 

foreign language high schools and general high schools) after student/school independent 

variables are controlled. When only school type is controlled, private foreign language high 

school students have slightly higher than general high school students in Korean (alpha<0.1) 

and significantly higher in English (alpha<0.05). Therefore, private foreign language high 

school has a limited effect on Korean and English achievement in analysis 4. Private foreign 

language high school students have a higher score for math than general high school students 

in analysis 4. In conclusion, controlling for prior achievement reduces the effect of private 

foreign language high school on Korean and English achievement. Therefore, large part of 

private foreign language high school effect on academic achievement stems from prior 

achievement of middle school record.  

General private high school students have a higher score on Korean than public high 

school students in analysis 3 (the data for general private high schools and public high 
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schools). General private high school students have higher Korean score than public high 

school students even after controlling for selection bias by PSM. However, general private 

high school students do not accomplish higher scores for English and math in analysis 3. 

Prior achievement is involved in analysis 3, but it does not limit the higher score of general 

private high school students than public high school students in Korean. In conclusion, the 

general private high school effect on academic achievement is significant in only Korean. 

There is no general private high school effect on English and math achievement.  

Education expectation, independent study hours, Korean preference, English 

preference, math preference affect significantly Korean, English and math achievement in the 

OLS regression for unmatched data of analysis 1 (the data for private foreign language high 

schools and general private high schools).Family income has a significant effect on Korean 

and English achievement in analysis 1. Family income affects slightly math (alpha<0.1) in 

analysis 1. Large city has a significant effect on English and math, but large city affects 

slightly (alpha<0.1) Korean achievement in analysis 1. Female has a slight positive effect on 

English (alpha<0.1) in analysis 1.  

Education expectation, Korean preference, English preference and math preference 

have a significantly positive effect on Korean, English and math in the OLS regression for 

unmatched data of analysis 2 (the data for private foreign language high school and public 

high school). Independent study hours affect positively Korean and English in analysis 2. 

Large city has a significant positive effect on math in analysis 2. Class concentration affects 

slightly (alpha<0.1) Korean and English in analysis 2.  

Prior achievement, independent study hours, Korean preference, English preference, 

math preference, large city and small city affect significantly Korean, English and math 

achievement in the OLS regression for unmatched data of analysis 3 (the data for general 

private high school and public high school: including prior achievement). Education 
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expectation has a significant effect on Korean and math achievement in analysis 3.  Female 

affects positively English in analysis 3.    

Mother’s education, education expectation, Korean preference, English preference 

and math preference affect significantly Korean, English and math achievement in the OLS 

regression for analysis 4 (the data with controlling for prior achievement including private 

foreign language high schools and general high schools). Independent study hours have a 

significant effect on Korean and English achievement in analysis 4. Class concentration has a 

significant effect on Korean achievement in analysis 4. Large city affects slightly math 

achievement (alpha<0.1) and class teacher attitude has a slightly positive effect on Korean 

and English achievement (alpha<0.1) in analysis 4. 

 

3. Key Points of the Findings 

 

         The key point of the findings is that private schools (private foreign language high 

school and general private high school) have a positive effect on certain subjects of academic 

achievement in Korean high school system.  

In math achievement, table 4.9 (unmatched data) table 4.30 (matched data) showed 

private foreign language high school students accomplished higher achievement than general 

private high school students. Table 4.12 (unmatched data) and table 4.33 (matched data) also 

showed private foreign language high school students accomplished higher achievement than 

public high school students in math. Table 4.41 (controlling for prior achievement) showed 

private foreign language high school have a positive effect on math achievement even after 

controlling for prior achievement of middle school record. These results suggested that 

private foreign language high school affects positively math achievement of Korean high 

school students.  
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These results are matched the results of the studies to analyze the effect of foreign 

language high school on Korean high school students’ academic achievement. Byun, Kim and 

Hwang (2011) suggested the result that foreign language high school students have a higher 

score than general high school students in English and math. Kang (2010) also suggested 

foreign language high school have a positive effect on academic achievement such as Korean, 

English and math scores. However, in this study, higher academic achievement of foreign 

language high school students is confined to just math. In this regard, the effectiveness of 

foreign language high school on academic achievement in this study is smaller than the 

results of Byun, Kim and Hwang (2011) and Kang (2010). The differences between the 

results mainly came from the way to control for prior achievement of middle school record. 

Byun, Kim and Hwang (2011) did not control for prior achievement of middle school record. 

In this study, the results before controlling for prior achievement also showed private foreign 

language high school students’ higher achievement in not only math but also Korean 

language and English. In Korean, table 4.7 (unmatched data) and table 4.28 (matched data) 

showed private foreign language high school students accomplished higher achievement than 

general private high school students. Table 4.10 (unmatched data) and table 4.31 (matched 

data) also showed private foreign language high school students have higher scores than 

public high school students in Korean. In English, table 4.8 (unmatched data) and table 4.29 

(matched data) showed private foreign language high school students accomplished higher 

achievement than general private high school students. Table 4.11 (unmatched data) and table 

4.32 (matched data) also showed private foreign language high school students have higher 

scores than public high school students in English. These results before controlling for prior 

achievement are similar to the results of Byun, Kim and Hwang (2011).  

Kang (2010) controlled for prior achievement of middle school record. However, the 

criterion of controlling for prior achievement of Kang (2010) is different from this study. This 
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study selected general high school students with 1
st
 and 2

nd
 level of middle school record (11 

percent of all general high school students), but Kang (2010) selected general high school 

students with 1
st
, 2

nd
 and 3

rd
 level of middle school record (19.9 percent of all general high 

school students). The difference of the results between this study and Kang (2010) mainly 

came from the difference of this criterion to control for prior achievement.  

Some studies such as Park and Min (2010) and Chae (2010) showed the effect of 

foreign language high school on academic achievement of certain subjects after controlling 

for prior achievement. However, the results of Park and Min (2010) and Chae (2010) are 

different from the result of this study. The result of this study showed private foreign 

language high school students’ higher achievement in math. Park and Min (2010) suggested 

foreign language high school students accomplished higher achievement than general high 

school students in English after controlling for prior achievement. Chae (2010) suggested just 

special purpose high school (foreign language high school and science high school) students 

of large city have higher scores than general high school students in Korean and math after 

controlling for prior achievement. These differences of the results can come from the 

differences of sample selection and the method to control for prior achievement. This study 

selected foreign language high school samples from private foreign language high schools. 

However, Park and Min (2010) selected both private and public foreign language high school 

students as samples. Chae (2010) included not only foreign language high school students but 

also science high school students as samples. This study included new panels of private 

foreign language high school students as samples and compared the academic achievement of 

private foreign language high school students with the academic achievement of general high 

school students with 1
st
 and 2

nd
 level of middle school record. Park and Min (2010) included 

just existing panels of foreign language high school students to have middle school record in 

the data as samples and compared the academic achievements of different school types.  
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Table 4.13 (unmatched data) and table 4.34 (matched data) showed general private high 

school students accomplished higher achievement than public high school students in Korean. 

Some studies suggested higher achievement of general private high school students than 

public high school students in certain subjects. Kim, Kim and Ryu (2007) suggested general 

private high school students have higher scores than public high school students in English 

and math. Youn (2005) also suggested the result that general private high school students 

accomplished higher scores than public high school students in math. However, Kim, Kim 

and Ryu (2007) and Youn (2005) did not concern Korean achievement in their analyses. The 

result of this study showed higher achievement of general private high school students than 

public high school students in Korean, and this is different from Kim, Kim and Ryu (2007) 

and Youn (2005). On the other hand, Byun and Kim (2011) used KEEP data like this study to 

compare academic achievements between general private high school and public high school 

students. However, Byun and Kim (2011) used only English and math scores as outcome 

variables. Therefore, Byun and Kim (2011) did not concern Korean achievement in their 

analysis. Byun and Kim (2011) suggested the result that there is no significant difference 

between academic achievements between general private high school and public high school 

students in English and math, but they did not show the difference of academic achievement 

between school types in Korean. This study showed the difference of Korean achievement 

between general private high school and public high school students, and this is different 

from Byun and Kim (2011). 

From the result of the analyses, private high schools (private foreign language high 

school and general private high school) have a positive effect on the academic achievement in 

certain subjects in Korean high school system even after controlling for prior achievement. 

However, this result has the limitation to show true causal effect of private school on 

academic achievement because the effect of private high school did not appear all subjects 
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but is confined to certain subjects. In this regard, the result of this study showed just limited 

effect of private high schools on academic achievement.  

On the other hand, this study could not show why private high schools affect positively 

students’ academic achievement in certain subjects. All school education variables did not 

have a significant effect on academic achievements. Kim (2008) suggested school structure as 

the cause of private school effect on academic achievement. Youn (2005) also showed school 

structure affects private school effect on academic achievement positively. Kwak (2003) 

suggested teacher characteristics as the reason of effective schools. However, this study could 

not suggest the cause of private school effect on academic achievement because all school 

education variables did not have a positive effect on academic achievements. In this respect, 

this study has a limitation that it cannot explain why private high school students 

accomplished higher achievement in certain subjects.  
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Chapter 6 

Conclusion and Recommendation 

 

1. Conclusion of the Study 

 

 The findings of this study showed that private high schools (private foreign language high 

school and general private high school) has a positive effect on the academic achievement in 

certain subjects in Korean high school system. Private school effect on the academic achievement 

of Korean high school students in this study is limited because private school effect did not appear 

all subjects but is confined to certain subjects.  

This study controlled for prior achievement of middle school record to estimate private 

school effect on academic achievement. Controlling for prior achievement did not affect 

significantly the difference of academic achievement between general private high school and 

public high school students. This is because the difference of prior achievement between general 

private high school and public high school students is not significant. On the other hand, 

controlling for prior achievement affected significantly private foreign language high school 

students’ higher achievement than general high school students. This result is due to the fact that 

the selection of private foreign language high school students has considered prior achievement of 

middle school record. The findings of this study showed that private foreign language high school 

students accomplished higher achievement than general high school students in all three subjects 

(Korean, English and math) before controlling for prior achievement. This result is similar to Byun, 

Kim and Hwang (2011) and Park and Min (2010). Byun, Kim and Hwang (2011) and Park and 

Min (2010) suggested the result that foreign language high school students accomplished higher 

achievement than general high school students in Korean, English and math before controlling for 
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prior achievement. However, in this study, the higher achievement of private foreign language 

high school students was limited to just math after controlling for prior achievement. In this 

respect, prior achievement of middle school record can explain large part of private foreign 

language high school students’ higher academic achievement.  

Although the findings of this study suggested private foreign language high school students’ 

higher academic achievement is limited to math after controlling for prior achievement, the 

interpretation of this result should be more careful. This is because KEEP data does not have prior 

achievement of middle school record for new panels of private foreign language high school 

students. Therefore, this study selected general high school students with 1
st
 and 2

nd
 level of 

middle school record (11 percent of all general high school students) and compared their academic 

achievement with the academic achievement of private foreign language high school students. 

This study has the assumption that existing panels of private foreign language high school students 

have the same level of prior achievement as new panels of private foreign language high school 

students. Existing panels of foreign language high school students have average 1
st
 and 2

nd
 level of 

middle school record. Therefore, this study assumed new panels of foreign language high school 

students also have average 1
st
 and 2

nd
 level of middle school record.  

However, if new panels of private foreign language highs school students have different 

level of prior achievement from existing panels of private foreign language high school students, 

the result can change. For example, Kang (2010) selected general high school students with 1
st
, 2

nd
 

and 3
rd

 level of middle school record (19.9 percent of all general high school students) and 

compared their academic achievement with the academic achievement of foreign language high 

school students. The result of Kang (2010) suggested foreign language high school students have 

higher scores than general high school students in all three subjects (Korean, English and math). In 

this regard, if the data with middle school record of private foreign language high school students 

was used and if average middle school record of foreign language high school students was 
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different from the assumption of this study, the result could be different from the findings of this 

study.  

Therefore, the findings of this study have the limitation to conclude the effect of private 

foreign language high school on academic achievement due to the limitation of KEEP data. The 

interpretation of private foreign language high school effect on academic achievement should be 

more careful.  

The effect of general private high school on academic achievement is confined to just 

Korean achievement. However, this result has the meaning because PSM controlled selection bias 

especially coming from school location. School location is an important factor to affect the 

academic achievement of general private high schools and public high schools. Youn (2005) 

indicated that general private high school effect on academic achievement disappeared after 

controlling for school location. In this regard, the result of this study shows general private high 

school effect on academic achievement after controlling for selection bias coming from school 

location by PSM even though the effect is limited to Korean achievement. 

On the other hand, the findings of this study cannot show why private high schools (private 

foreign language high school and general private high school) have a positive effect on the 

academic achievement of certain subjects. Existing studies suggested school characteristics such 

as social capital and school organization as the reason of private school effect (Coleman & Hoffer, 

1987; Chubb & Moe, 1990). However, all school education variables in this study did not affect 

significantly private school effect on academic achievement. The first reason is that this study 

focused on the difference of academic achievement between school types, so this study did not 

focus on the discovering the cause to affect the difference of the academic achievement between 

school types. Therefore, this study did not put many school education variables. The second reason 

is that there are not many school education variables to affect academic achievement in KEEP data. 

In this respect, further research is needed to analyze the cause to affect private high school effect 
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on academic achievement. Especially, further research to show why private high schools have a 

positive effect on academic achievement in certain subjects will be needed in the future. 

Existing studies of the United States showed there is a difference of the effect on academic 

achievement between different types of private schools such as Catholic schools and other private 

schools (Coleman, Hoffer & Kilgore, 1982; Hoffer, Greeley & Coleman, 1985; Carbonaro & 

Covay, 2010). However, existing studies in Korea did not compare different types of private 

schools. In this regard, this study compared the effect of different types of private schools (private 

foreign language high school and general private high school) on academic achievement in Korean 

high school system. This can contribute to the research of private school effect in Korea.  

In conclusion, this study suggests private school effect (the effect of private foreign 

language high school and general private high school) exists in certain part of Korean high school 

system even though the effect has limitations. In addition, this study showed the difference of the 

effect on academic achievement between different types of private schools. 

 

2. Limitations of the Study 

 

The limitations of this study come mainly from data problems.  

The first problem is that KEEP data do not have many autonomous high school 

students’ data because autonomous high schools are established recently. Therefore, this 

study focused on private foreign language high school and general private high school to 

analyze private school effect on academic achievement. In the future, the data including 

autonomous high school students will be collected and further study should analyze the 

autonomous high school effect.  

The second problem is that KEEP data do not contain the middle school achievement 

record of many foreign language high school students. Twenty-one existing foreign language 
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high school student panels have prior achievement of middle school record in their KEEP 

data from 2004. But 300 new foreign language high school student panels were added to 

KEEP data in 2007. Therefore, this study assumes new panels of foreign language high 

school has the same average prior achievement of middle school record as existing panels of 

foreign language high school. Existing panels of foreign language high school has an average 

of 1
st
 and 2

nd
 level of middle school record. Therefore, this study has assumed that the new 

foreign language high school panels also have an average of 1
st
 and 2

nd
 level of middle school 

record. This study selected the samples with 1
st
 and 2

nd
 level of middle school record from 

general high school students (general private high school and public high school students) 

and compared them with private foreign language high school students in analysis 4 

(controlling for prior achievement of private foreign language high school and general high 

school students). By analyzing this, this study intended to control for prior achievement of 

private foreign language high school students. However, if private foreign language high 

school students have prior achievement in the data, the analysis can control for prior 

achievement of private foreign language high school more accurately. In this regard, if the 

data includes prior achievement of private foreign language high school students in the future, 

further analysis for private school effect should involve the analysis of prior achievement 

effect on private foreign language high school students’ higher academic achievement.  

The third problem is that KEEP data is cross-sectional data for academic achievement. 

Originally, KEEP data were intended to be longitudinal data for panels. However, KEEP data 

has CSAT scores of panels for academic achievement, and the CSAT exam is just one exam 

for college entrance. Therefore, CSAT scores are not longitudinal test scores. This study tried 

to control for the prior achievement of middle school record in the analysis, but these data are 

also not longitudinal data. In this respect, if future data include multiple tests to examine 
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students’ academic achievement, future research can use longitudinal data to determine more 

accurately the private school effect on students’ growth of academic achievement. 

The fourth problem is that KEEP data have too few panels per school. 2004 KEEP data 

(the first KEEP data) has grade 9 (middle school) panels, and they are 20 students per school. 

However, the grade 9 panels entered high schools in the next year, and the panels were 

scattered in many high schools. Therefore, KEEP data have 2-3 panels per high school. If the 

panels per high school are more than 30 and the number of schools are more than 30 (Kreft, 

1996), hierarchical linear modeling (HLM) can be used to analyze the school effect. However, 

KEEP data does not have sufficient panels per high school, so this study cannot use HLM. If 

data with sufficient panels per school will be collected in the future, private school effect 

research can use clustered data analysis like HLM or clustered robust standard error. 

The fifth problem is that KEEP data have small sample size. Small sample size can 

reduce statistical power in the analysis. Small sample size made this study combine general 

private high school and public high school students into general high school students in 

analysis 4 (the data with controlling for prior achievement including private foreign language 

high schools and general high schools).  

 

3. Recommendations of the Study 

 

Existing studies of effective schools such as Chub and Moe (1990), Hoffer, Greeley 

and Coleman (1985), Kim (2008), Kwak (2003) suggested school organization, school policy, 

school structure and teacher characteristics as the causes of effective schools. However, this 

study could not show what characteristics of private high schools is the cause of higher 

achievement of private high school students in certain subjects. In this regard, further 
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research will need to verify what characteristics of private high school affects higher 

academic achievement of private high schools in certain subjects.  

On the other hand, the noticeable part of private foreign language high school effect on 

academic achievement came from prior achievement. The selection of students with higher 

prior achievement explains in significant part of the private foreign language high school 

effect on academic achievement. Student selection by prior achievement or entrance exam 

can distort school effect on academic achievement. In this regard, the policy to prohibit 

student selection based on entrance exam should be maintained to provide access to students 

with different backgrounds and to encourage social equality.  

Further research of the relationship between private school characteristics and 

academic achievement can improve student academic achievement. If private school 

characteristics affecting academic achievement positively will be verified in further research, 

the possibility of applying those characteristics to public school should also be analyzed. If 

private school characteristics have a positive effect on academic achievement can be applied 

to public school, not only private school but also public school students’ academic 

achievement may be improved.  
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