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Abstract

The Enforcement Decree of the Elementary and Secondary School Act (2015) mandates that from 2016 all middle schools
in Korea must administer one semester as a free semester (FS), called an exam-free semester or, alternatively, a free learn-
ing semester. Consequently, some Korean parents and students have expressed a feeling of anxiety about having no exams
during the FS. This anxiety arises primarily from their concern about academic loss and neglect of study in the absence
of exams, with ensuing lower achievement in future tests. There are many studies showing a positive effect of the FS on
learning, but little is known about its practical effect on student achievement. Thus, this study explored if the FS affects
students’ achievement by estimating the average population treatment effect of the FS policy on academic achievement in
Seoul schools. Based on the inverse probability of treatment weight (IPTW) approach with existing empirical data, the study
found that, overall, no substantial differences were noticed in the academic achievement between the pilot FS schools and
the non-FS schools. The findings provide empirical evidence for the effect of the FS on academic achievement, as well as
critical information for policy makers.
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Introduction paper and pencil tests such as the mid-term and final exams

which are normally carried out (Ministry of Education

The Enforcement Decree of the Elementary and Secondary
School Act (2015.9.15) mandates that from 2016 all middle
schools in Korea must administer a free semester (FS) for
one semester, called an exam-free semester or, alternatively,
a free learning semester. This act specifies that one semester
among the first or second year of middle school should be
implemented as a FS during which classroom assessment
consists of a variety of performance tests instead of regular
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2015a). The purpose of the FS is to let students explore their
aptitude and possible future career, experience the delight
of learning, and develop the ability of self-directed learning
(Ministry of Education 2015a). This policy is a brake on the
time-honored school convention which depends on regular
paper and pencil tests in evaluating student achievement.
The policy has, however, initiated a debate about the rela-
tionship between exams and student achievement. In Korea,
the prevalent belief that academic achievement is identified
with test scores underlies the view that there will be lower
student achievement under the FS. Some believe that taking
exams is the way to confirm what students are learning and
students achieve more through having to take tests. Moreo-
ver, in the recent past, some Korean parents and students
have expressed the view that they feel anxiety about having
no exams during the FS (Yeo and Chae 2016). This concern
arises primarily from their belief that the absence of exams
results in academic loss and neglect of study and ensuing
lower achievement when students are in upper grades.
Meanwhile, according to case studies of pilot schools
which administered the FS in 2014, students’ overall
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satisfaction with their educational experience during the FS
was significantly higher than with the usual test-based syl-
labus (Ministry of Education 2015b). This report shows that
teachers make an effort to improve teaching strategies and to
adapt the curriculums in their classes for the programs based
on the FS activities. Furthermore, there are many studies
about positive effects of the FS on self-directed learning,
teacher development or career awareness (e.g., Choi et al.
2014; Ministry of Education 2015b; Kim 2017).

Nonetheless, there remain significant concerns about
the FS’s possible adverse effect on students’ academic
achievement (Shin and Park 2015). Also, Yeo and Chae
(2016) revealed that students experiencing the FS showed
contradictory emotions of satisfaction with various activi-
ties together with growing anxiety over upcoming tests,
and became antipathetic towards the FS policy due to the
absence of tests. AS such, even if the aim of the FS is for
students to explore their future career options and to improve
their academic skills, some insist that the semester without
exams negatively affects academic achievement in middle
school and ends up impacting college admission. This argu-
ment is understandable in Korea where parents have over-
whelming concerns about college entrance from when their
children are at an early age.

There are several empirical studies that examine the
impact of the FS on student achievement (Kim and Kang
2017; Cho et al. 2018; Kim 2018b; Kim et al. 2019). How-
ever, these studies imply limitations since their analyses
were based on longitudinal secondary data (e.g., Kim and
Kang 2017; Cho et al. 2018; Kim et al. 2019) or data from a
single school (e.g., Kim 2018b).

Thus, this study aims to address if the FS policy has an
unintended negative impact on student academic achieve-
ment. The uniqueness of the study is to use nationally rep-
resentative data and attempt to estimate a causal effect with
observational data under the causal inference framework
(Rosenbaum and Rubin 1983). Given that student-level data
were unavailable, this study used data that were publicly
available: National Assessment of Educational Achievement

(NAEA). Since the NAEA data consist of a school-level
data set, the unit of analysis is a school. Admittedly, the
variability across schools regarding the implementation of
the FS policy or the cross-level interaction influenced by
student characteristics (Burstein 1980) was not able to be
addressed in this study due to the data limitation. However,
as Stuart (2007) pointed out, estimating a causal effect with
the school-level data would be useful in a situation where
student-level data are unavailable and the interventions of
interest are implemented at a cluster level.

Also, this study explores the effects of the FS on students’
academic achievement, which is primarily demonstrated by
test scores. In the context of Korean education, a variety of
tests strongly affect practices of teaching and learning and
people traditionally think of tests as fair and objective. Thus,
test scores have been widely used in college admissions and
employment (Chang 2011; Kang 2007). As a result, stu-
dents and parents are sensitive to test scores, particularly at
the secondary level, so they try to maintain their relatively
higher ranking through private academies (Lee 2011). In
this circumstance in which students and parents are likely
to become uncomfortable with the absence of tests during
the Free Semester, the empirical evidence of this study is
substantially meaningful not only to policy makers or edu-
cational practitioners but also to the students and parents.

Literature review
The policy of the free semester system

Along with the Enforcement Decree of the Elementary
and Secondary Education Act (2015) and the Enforcement
Decree of the Career Education Act (2015), the FS became
a mandate in middle schools in Korea from the 2016 school
year (See Table 1).

Starting with three-year demonstrations of an FS pilot
program in schools nationwide, the FS was mandated to all
middle schools in Korea from 2016. Starting at the outset

Table 1 The Legal Acts related to the FS Source: Enforcement Decree of the Career Education Act

Article 44 (Semesters)

(3) Among the semesters referred to in paragraph (1), the head of a middle school shall designate one semester as a free learning semester. In
such cases, detailed matters concerning the designation of the free learning semester, such as the scope of semesters eligible for designation,

shall be determined by the Ministry of Education

Article 48-2 (Methods, etc., of operating lessons during the Free Learning Semester)

(1) The head of a middle school shall operate types of classes encouraging student participation during the free learning semester and curricula
for experiential activities for various types of experience, including the career search of each student.

(2) Detailed matters concerning the types of class encouraging student participation and experiential activities under paragraph (1) shall be

determined by the Minister of Education.

Article 6 (Operation of Intensive Academic Year of Semester for Career Education)
(3) A superintendent of education may manage a career semester system in connection with, or by integrating it with, the free learning semes-
ter prescribed in Article 44 (3) of the Enforcement Decree of the Elementary and Secondary Education Act
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with 42 pilot schools in 2013, 811 schools (25%) in 2014
and 80% of middle schools in 2015 participated in applying
the FS (Ministry of Education 2015a). Since the full imple-
mentation of the FS in 2016, many schools and districts have
expanded the FS to the whole school year or introduced it to
another grade (e.g., Gyeonggido Office of Education 2018;
Jung et al. 2018), which implies public recognition of the
positive influence of the FS. The Korean FS was enacted
with a political catchphrase from the Park, Geun Hye admin-
istration that translates approximately to “Education for hap-
piness with the development of students’ dream and talent”,
an idea borrowed from the long established transition year in
Ireland focusing on autonomy and choice and from the idea
of a gap year in England (Kim 2013; Jung et al. 2018). The
purpose of this policy is summarized in three points: rais-
ing students’ career awareness and opportunities for related
career experience, improving teaching and learning meth-
ods, and strengthening curriculum autonomy for individual
schools (Ministry of Education 2015a). Thus, students are
encouraged to participate in a variety of activities in relation
to their future career and learn without the burden of the so-
called traditional tests and exams for one semester in middle
school. This, nevertheless, does not signify the absence of
classroom assessment during this period. Instead, classroom
assessment depends entirely on performance assessment.

During this semester, 10 class hours a week are secured
for the FS programs by reducing subject class hours and by
consolidating creative experiential activity hours; namely, 2
periods daily, usually in the afternoon. The program mainly
consists of four categories, i.e., career exploration activity,
theme selecting activity, arts and physical activity, and club
activity (Ministry of Education 2015a). The Free Learning
Semester, a name used at the first introduction that is a literal
translation of the policy, emphasizes free exploration and
choice of activities.

For example, Table 2 shows that in 2016 ‘A’ middle
school implemented a total of 170 h of FS activities during
the second semester of the first grade in middle school with
34 h of career exploration, 51 h of theme selection, 68 h of
arts & sports, and 17 h of club activity. In general, the school

surveyed students’ needs and preferences and then arranged
programs for students to select.

The standards for operating the FS programs are speci-
fied in the 2015 Revised Curriculum, i.e., the national cur-
riculum of Korea. It is important to note that the Korean
education system, including curriculum and assessment, is
controlled by the government (Ministry of Education 2017,
p.7). Related to the national curriculum, the 2015 Revised
Curriculum especially emphasizes student-centered strat-
egies and key competencies needed for the future, which
implies a paradigm shift in terms of curriculum policy (Min-
istry of Education 2017, p. 30).

Key features of the standards include: the purpose and
the period of the FS implementation, the organization of the
programs, and methods of student evaluation. In particular,
the standards emphasize student participation, collaboration,
discussion and project-based learning across the courses (see
Table 3 for details).

Kim and Hong (2016) highlighted the main concepts of
the FS in the national curriculum by describing its features
as “self-directed learning, connection to the community, stu-
dent participatory instruction, career education, and perfor-
mance assessment” (p. 7) and pointed out that these do not
significantly differ from concepts which have been empha-
sized through the guidelines up to now. Nonetheless, the FS
operation is legally bound to the acts and the national curric-
ulum. In addition, this policy provides a different paradigm
of curriculum organization and implementation in middle
schools of Korea, for the purpose of promoting students’
participation in learning and providing various opportunities
for career exploration and self-directed learning.

Research on the free semester system

To date, research articles and publications on the FS have
been steadily increasing. Previous research primarily deals
with the definition of the Korean FS, its curriculum imple-
mentation, and program development, focusing on career
education, student satisfaction, and teaching and learning
methods.

Table 2 The FS model of

. Monday
‘A’ middle school Source:

Tuesday

Wednesday Thursday Friday

Gwangsan Middle School 1 Korean(3), Morals(1), Social Studies(2), Science(2), Tech(2), PE(2)
(2016, p. 104) 2 Music(1), Arts(1), English(3), Career & Job(1), CEA(2) total 23 h
3 Arts & Sports
4 Activity
5 Theme Career Arts & Physical
6 Selecting Exploration Activity
Activity Activity
7 Creative Club
Experiential Activity
Activity
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Table 3 The FS guidelines in the 2015 revised curriculum Source: Ministry of Education (2015c, p. 11)

Schools should implement an Exam-Free semester to help students develop self-directed learning skills and attitudes by exploring their apti-

tudes and career plans as well as experiencing the joy of learning

a. Middle schools should implement an Exam-Free semester for one semester
b. During the Exam-Free semester, subjects and creative experiential activities are organized and implemented in accordance with the aims of

the Exam-Free semester

c. During the Exam-Free semester, schools should collaborate with local communities to offer experience-based activities such as career explo-
ration activities, selective theme activities, club activities, arts/physical activities, and so forth
d. The Exam-Free semester should promote student participatory learning such as collaborative learning, discussion and debate, project-based

learning, and so forth

e. The Exam-Free semester should make use of assessments focused on the process of learning to foster students’ growth and learning, and
avoid the use of standardized, paper—pencil tests such as midterms and finals

f. The Exam-Free semester should use resources in and outside the school to support students’ career designs and explorations

g. Schools should make an effort to connect the aims of the Exam-Free semester with other semesters and grades

Cho (2017) analyzed 80 research articles about the
FS published from 2013 to 2016 and noted that research
focused on improving curriculum & instructional methods,
evaluation methods, program development, overall man-
agement, and effects of the FS. Hwang et al. (2019) col-
lected the data from 169 research articles published from
2013 to 2018 for the purpose of topic modeling analysis.
As a result, the most frequent keywords for FS research
were ‘program’, ‘teacher’, ‘class’, ‘policy’, ‘activity’, and
‘career’ in order and the main topics of research were pol-
icy implementation, school curriculums, development of
teaching & learning methods, student evaluation, program
development, and career experience activity (Hwang et al.,
pp- 308-309).

Regarding the school curriculum of the FS, Kim et al.
(2014) searched the curriculum features of 42 pilot schools
using document analysis. They found out that the arts &
sports priority model was prevalent, and the portion of arts
& sports activity was bigger among others. They discussed
the implications of the FS in terms of school curriculum
autonomy and students’ options. Many studies explored
what FS programs are being provided and how the FSs are
operated. Thus, they analyzed its curriculum contents as well
as teaching & learning styles.

Meanwhile, Park (2015) used critical discourse analysis
targeting teachers, students, and parents of 10 pilot schools
and revealed tensions between various identities surrounding
the FS as well as their responses to policy implementation
and the roles consequently given to them. This study, using a
qualitative research method, has significance in that the main
focus is given to the primary FS stakeholders, students and
teachers. Shin et al. (2015) surveyed teachers, students, and
parents from both pilot schools and non-pilot counterparts.
This study specifically takes notice of the school members’
understandings and attitudes in addition to the status quo
of the FS adoption. Overall, the members showed positive
understanding of the FS but a negative attitude toward policy
continuity, as well as recognizing the potential of improving
teaching & learning and burdens of assessment (p. 49).

@ Springer

Many studies have been undertaken using empirical data
to determine the effects of the FS. A notable study is Kim
(2017)’s analysis of FS-related outcomes and changes in
relation to career maturity, core competencies, and school
satisfaction. Students from two schools operating the FS in
the second semester of 2016 participated in the study. The
study showed that career maturity, social-core competen-
cies, and satisfaction significantly increased after the FS was
implemented (Kim 2017, p. 115). The results of this data
from the two schools have implications as an empirical study
which targets educational outcomes. Jeong et al. (2015b)
argued that the students of the FS school were satisfied
with their teachers, classes and overall school life following
the accompanying curriculum transformation and various
experiential activities. Kim (2018a) indicated that the mul-
ticultural education program as a theme selection activity
in certain schools was effective in raising intercultural sen-
sitivity. In addition, Lee (2016) focused on the changes at
a pilot school in terms of both structural and psychological
aspects. This study noticed that the school members devel-
oped comparatively positive attitudes towards the FS and the
classroom changes featuring student-centered and coopera-
tive learning. The data in these studies, however, are likely
to be limited in the sense of its small size. While there are
numerous studies based on one or a few schools, there are
few studies into the educational impact of the FS that use
large scale data.

Some studies tried to suggest gender differences from the
effects of the FS. However, Jeong et al. (2015b) found no
significant data representing gender differences regarding
school satisfaction and Hyun (2017) could not highlight gen-
der differences in creativity and career orientation. Mean-
while, gender differences were detected in certain subject
studies. In the study of Hwang and Yoo (2016), boys in
physical education classes were more satisfied with class
time, methods of instruction, relationships with peers, and
career exploration than girls. Kim and Lee (2019) discov-
ered that there were gender differences in English class
with respect to class satisfaction, participation, academic
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improvement, self-directed learning, and understanding on
private education.

The FS pilot schools reported growing satisfaction of
students, teachers, and parents as well as an improvement
in teaching & learning (Ministry of Education 2015b; Min-
istry of Education 2015¢). It is probable that the students
were able to choose programs according to their preference
and experience a range of activities. At the outset, due to a
lack of systematic support and quality programs, schools had
to undergo trials. Consequently Jeong et al. (2015a) have
raised questions about the FS in relation to the quality of
student-centered teaching & learning, curriculum integra-
tion, student needs-based programs, and community sup-
ported activities.

Shin & Park (2015) list both positive and negative sides.
One issue is the concern about academic ability, which
is related to both sides. Whereas the positive argues that
students can experience authentic learning through qual-
ity activities, the negative shows concerns about students’
neglect of academic achievement (Shin and Park 2015, p.
312). Indeed a case study of three schools revealed that some
students recognized the FS as “an idle semester” (Shin and
Park 2015, p. 326). In addition, no exams and tests are likely
to cause parents’ anxiety over the loss of academic achieve-
ment. According to Shin et al. (2018), despite improvement
in student autonomy and career awareness as well as student-
centered teaching, parents and students expressed concern
about being left behind academically and considered the free
year to be a term without studying.

In fact, several studies analyzed the impact of the FS on
academic achievement. Kim et al. (2019) highlighted aca-
demic achievement as the change after participating in the
FS. This study, utilizing data from the 2013 Korean Educa-
tion Longitudinal Study, explored the changes in achieve-
ment from participation in the FS and if students’ SES
affected academic achievement. They found that the stu-
dents having participated in the FS showed higher growth in
achievement in Korean, mathematics, and English compared
to their counterparts, and with the exception of mathemat-
ics a still higher achievement in Korean and English in their
second grade (p. 33). According to Kim and Kang (2017),
who used the same data as above, the FS participation
schools showed a bigger degree of academic improvement
in Korean, mathematics, and English than non-participation
schools. Kim (2018b) studied changes of academic records
responding to satisfaction with the FS. He found that as the
satisfaction increased, the achievement grew. The FS has
a significantly positive effect on the low SES group. How-
ever, this study utilized data from the school records of dif-
ferent grade levels in one school. Cho et al. (2018) argued
that unlike prevalent concerns about low achievement and
high reliance on private academies during the FS, student
achievement in Korean and mathematics grew significantly,

and the hours of private academy attendance did not change
after participating in the FS based on the analysis from the
Gyeonggi Longitudinal Study (p. 62).

In spite of active affirmation of the FS in areas such as
reflective teaching, teacher-initiated curriculum adaptation,
and student motivation, concerns about not having exams
and consequent lower achievement have not been dispelled,
even with the comprehensive implementation of the program
all over the country. Also, as mentioned in the introduction,
the previous studies that showed some positive effects of the
FS on student achievement (Cho et al. 2018; Kim and Kang
2017; Kim 2018b; Kim et al. 2019) have limitations, particu-
larly since the estimates capturing the effect of the FS based
on the regression-based analysis with secondary data(i.e.,
multiple regression, two-level hierarchical analysis or t-test
with sub-groups based on the SES levels) might be still con-
founded with selection bias. Thus, this study aims to add sci-
entific evidence to the literature of student achievement after
the implementation of the FS with an observational data
by incorporating a propensity score weight strategy under
the potential outcomes framework, which can help reduce
selection bias with observational data, and is discussed in
the following section.

Methods

In this study, the parameter of interest, i.e., estimand, is the
average treatment effect (ATE) under the potential outcomes
framework (Rosenbaum and Rubin 1983; Holland 1986). In
general, the ATE targets the entire population and addresses
the expected “mean value among all students in the popu-
lation of these what-if differences in test scores” (Morgan
and Winship 2007, p. 37). In this regard, the ATE estimates
would provide valuable information to the public as well as
educational policy makers and educators, by determining if,
and to what extent, the students who experienced the FS, on
average, underperform in academic achievement in compari-
son with those have not experienced the FS.

Given that the FS is not randomly assigned to schools,
however, self-selection bias should be accounted for in order
to draw a valid and reliable statistical inference about the
impact of the FS policy on academic achievement. For this
purpose, a propensity score-based approach was employed.
The propensity score, e(x), can be defined as the conditional
probability of receiving the treatment based on pretreatment
covariates (x) (Rosenbaum and Rubin 1983). This study took
two analytical steps, based on the potential outcomes frame-
work (Holland 1986), for the estimation of the impact of
the FS. The first step is related to the treatment assignment
and possibility of selection bias. Propensity scores were
estimated based on a logit model for predicting the treat-
ment indicator informing whether a school joined the FS or
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not with observed key covariates as shown in Table 4. With
respect to ways of improving the balance of pretreatment
covariates with estimated propensity scores, this study used
a weighting approach because the number of non-FS schools
may not be sufficient for matching to construct comparable
comparison pairs for individual FS schools. More impor-
tantly, as we used population data rather than sample data
from a secondary data source (i.e., NAEA and ASA data),
we wanted to keep all the FS schools in the analysis as much
as possible, and so evaluate the impact of the FS for the tar-
get population of interest. To evaluate the group equivalence
in pretreatment covariates, we examined the distributions
of key covariates and the estimated propensity scores of the
FS schools and non-FS schools with the original data and
propensity score weighted data (see Table 5).

Second, based on the estimated propensity scores, several
weighted analyses (i.e., t-test, multiple regression, and the
weighted analysis of covariance (ANCOVA) were conducted
as a function of a treatment indicator and other covariates
in predicting the school-average academic achievement
scores in Korean, Mathematics and English. This approach
anticipates that a propensity-based weighted sample would
achieve similar distributions of baseline observed covari-
ates between the weighted treatment and comparison groups
(Austin and Stuart 2015). To estimate the population aver-
age treatment effect (PATE), the weights were created by
using the inverse probability of a unit receiving the treat-
ment condition that the subject actually received (Austin
and Stuart 2015; Stuart, et al. 2001; Guo and Fraser 2010,
p-197): 1/¢(x) for FS schools which participated in the FS,
and 1/(1-2(x)) for the schools which did not adopt the FS.
The propensity scored weights are then scaled so that the
sums of the weights are equal to the original sample sizes
of each treatment group and the average of the weights in
each group becomes 1 (for more details, see Austin & Stuart

2015; Lunceford and Davidian 2004). Finally, the inverse
probability of treatment weight (IPTW) approach can result
in relatively extremely large values due to subjects in the
treatment group with a very low probability of receiving
the treatment (Austin and Stuart 2015). If that was the case,
this study applied trimmed weights using the quantiles of the
weight distribution (here, 95% percentile of the treatment
group were used as the threshold for trimming). All the anal-
yses were conducted with SAS 9.4, and for the ANOCVA,
proc GLM was used.

Data and variables

This study used two existing data sources to conduct an
empirical analysis of the impact of the FS on students’
academic achievement in Korean middle schools. For the
outcome measures, we used the data from the National
Assessment of Educational Achievement (NAEA). The
NAEA aims to monitor the quality of secondary educa-
tion and assess school accountability at the national level
by evaluating students’ academic performance based on the
national curriculum and relevant educational standards in
Korea. The NAEA is annually administered for 3 graders
in middle school and 2" graders in high school. The NAEA
uses scaled scores with a mean of 200 and a standard devia-
tion of 30 points. The NAEA data were publicly available at
the school level until 2016. This study targets the 2014 FS
cohort students who experienced the FS in grade 1 in 2014
and who took the NAEA in grade 3 in 2016.

Another data set this study used is the results of the
Achievement Standards-based Assessment (ASA). The ASA
is an assessment system that evaluates students’ performance
based on academic goals aligned with achievement standards
instead of ranking students. The ASA results are generated at

Table 4 Baseline characteristics

No FS (N=230) FS (N=144) Total
between the FS schools and
non-FS schools Variable Mean SD Mean SD Mean SD
Private school 0.40 0.49 0.11 0.32 0.29 0.45
High SES area (Gangnam) 0.14 0.34 0.22 0.41 0.17 0.37
School gender
Boys only school 0.16 0.37 0.07 0.26 0.13 0.33
Girls only school 0.14 0.34 0.08 0.28 0.12 0.32
Coeducation 0.68 0.47 0.85 0.36 0.74 0.44
Proportion of students eligible for 0.08 0.20 0.12 0.27 0.10 0.23
basic living security support
Number of students 679.7 241.5 692.4 244.3 684.5 242.3
2013 ASA school mean in grade 1
Korean 72.09 5.26 73.03 4.07 72.45 4.86
Math 65.72 5.47 66.57 5.15 66.05 5.36
English 72.42 545 72.79 5.16 72.56 5.34
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Table 5 Weighted descriptive statistics of key covariates between the FS schools and the non-FS schools

Variable No FS (N=230) FS (N=144) Standardized Total
Mean SD Mean SD Mean Diff. Mean SD
Private school 0.29 0.46 0.25 0.44 0.06 0.28 0.45
High SES area (Gangnam) 0.16 0.37 0.16 0.37 0.00 0.16 0.37
School gender
Boys only school 0.13 0.33 0.11 0.31 0.04 0.12 0.33
Girls only school 0.11 0.32 0.12 0.33 —0.02 0.12 0.32
Coeducation 0.76 0.43 0.77 0.43 —0.02 0.76 0.43
Proportion of students eligible for 0.09 0.22 0.10 0.24 —-0.03 0.09 0.22
basic living security support
Number of students 689.72 243.6 694.44 238.10 —0.01 691.54 241.21
2013 ASA school mean in grade 1
Korean 72.35 5.00 72.47 4.15 —0.02 72.40 4.69
Math 65.97 5.14 66.08 5.02 —0.02 66.01 5.09
English 72.46 5.24 72.41 5.38 0.01 72.44 5.29

the school level and also publicly available. This study used
the 2013 ASA data to examine the distributions between the
FS schools and the non-FS schools in terms of student aca-
demic performance. This data were used because the 2013
ASA data provide outcomes from the closest school year
prior to adopting the FS policy.

This study focused on 144 FS schools in Seoul (i.e., the
largest metropolitan area in Korea). Given the FS policy
was at the stage of dissemination in 2014, strategies and the
impact of the FS could vary across provincial educational
agencies, and so it was considered worthwhile to focus on
the impact of the FS in Seoul. The 230 non-FS schools were
included in the analysis for comparison. The total number
of middle schools and their student population in Seoul in
2014 was 383 and 285,981, respectively (https://www.sen.
go.kr). With the exception of specialized schools having no
proper data, 374 schools have been analyzed in this study,
which can be viewed as the target population of the middle
schools in Seoul in 2014.

With little information known about how 144 pilot
schools ended up with participation in the FS policy, the
literature review along with the descriptive data analysis (as
shown in Table 4) was employed in order to select the varia-
bles for propensity score estimation as a strategy to deal with
selection bias. According to the literature, several studies
(Kim and Kang 2017; Kim 2018b; Cho et al. 2018) informed
that parents’ social economic status (SES) is associated with
students’ achievement as well as implementation of the FS.
Because the publicly available data do not contain a variable
related to the SES index, we alternatively used an indicator
informing whether a school is located in Gangnam province
of Seoul, a high SES area. Another variable used as a proxy
of the SES variable is the proportion of students eligible
for basic living security support at the school level. Student
gender is also an important variable in the field of education

in general. As mentioned in the literature section, student
gender is also related to the implementation of FS policy
or satisfaction of FS policy (Hwang and Yoo 2016; Kim
and Lee 2019). This study used dummy variables informing
school gender composition variable (i.e., boys only schools,
girls only schools, or mixed-gender schools) as the unit of
analysis is school. Finally, we examined 2013 ASA school
mean variables in Korean, mathematics or English subjects
for the first graders providing the information about aca-
demic performance prior to the FS policy participation in
2014. The reason we included the pretreatment academic
information in the PS estimation is based the literature that
the variables related to the outcome should be included
regardless of whether or not they are associated to the receipt
of treatment (Brookhart et al. 2006).

Table 4 presents the average distributions of key charac-
teristics for the FS and non-FS schools. The results show
that private schools, schools in the Gangnam area (which can
be viewed as a high SES area) or coeducation schools were
more likely to participate in the FS program. With respect
to academic achievement, no substantial pretreatment dif-
ferences were observed between the FS schools and non-
FS schools based on the 2013 ASA school mean values by
subjects for grade 1 in middle schools.

As a result, to estimate the propensity scores, we con-
ducted a logistic regression as a function of a set of key
covariates in predicting the FS participation at the school
level. The final variables in the logistic model included indi-
cators of private school and a high SES area, school gen-
der composition indicators, the entire number of students,
the percentage of students eligible for basic living security
support, and the school means of first graders in 2013 in
Korean, mathematics, and English based on the ASA data.
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Results

Figure 1 shows the box and whisker plots of estimated pro-
pensity scores for the non-FS schools (coded as 0) and FS
schools (coded as 1) based on a logit model. The left panel
in Fig. 1 shows the distributions of the estimated probabili-
ties with unweighted data. It clearly shows that FS schools
have a higher probability of being in receipt of the policy
compared to non-FS schools based on the observed covari-
ates included in the logic model, and also indicates more
homogenous groups than non-FS schools in 2014. On the
other hand, as shown in the right panel of Fig. 1, when the
IPTW was considered to yield the boxplot of the propensity
scores between the two groups, the distributions were more
similar in terms of median values and the overlap between
the two boxes increased (the upper quartile minus the lower
quartile). This presents the propensity score-based weight
approach which helps improve the balance in pretreatment
covariates between the FS schools and non-FS schools
before the policy was implemented in 2014. In this matter,
the propensity-based weight method allows researchers to
approximate a cluster randomized trial with a non-experi-
mental design.

In addition, we also examined the weighted descriptive
statistics of each of the covariates used in Table 4 and the
standardized mean differences between the two groups after
the ITPW was involved in the analysis. Table 5 shows that
the standardized mean differences were within the range of
0.05, showing the improved equivalence and reducing the
selection bias related to the treatment assignment. Moreover,
when we compared the distributions of the entire popula-
tion in the total column of Table 4 and the weighted total
column in Table 5, they are approximately identical in terms
of both means and standard deviations for most variables.
This implies that the estimate of the parameter based on the
propensity score weighted data captures the average treat-
ment effect targeting the entire population of interest, i.e.,
students in 1st grade resided in Seoul, Korea during the aca-
demic year of 2014.

Finally, we conducted a weighted outcome analysis to
identify the impact of the FS policy on school-average
achievement scores based on the 2016 NAEA for 3rd grade
middle school students. The three NAEA school mean
scaled scores in Korean, mathematics and English were
used as outcome measures. First, we conducted a weighted
t-test to assess the overall main effect of the FS policy. As
shown in Table 6, the weighted average school means for the
FS schools and non-FS schools essentially show identical
results in all outcome measures, and no statistically signifi-
cant differences were found based on #-statistics.

Next, we also conducted weighted multiple regres-
sions. We included a variable indicating whether a school
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participated in the FS in 2014 or not, after conditioning on
some of the school variables included in Tables 4 and 5 (we
only included variables (or a set of indicators) that were
statistically significant in multiple regression analyses). Note
that we also included the school mean pretest scores based
on the 2013 ASA data in the regression models in order to
further adjust the remaining imbalance between the FS and
non-FS schools, even after the IPTW was applied in the
outcome analyses.

As a result, the estimated regression coefficients of the
FS participation in 2014 were statistically insignificant and
almost close to 0 in the three outcome measures holding
constant covariates listed in Table 7, in considering that
the NAEA scaled scores ranged between 50 and 350 with
a mean of 200 and an SD of 30. Finally, this study did not
find statistically and substantially meaningful evidence that
students who experienced the free semester during a semes-
ter of year 1 underperformed in NAEA scores in 3rd grade
in comparison with students who attended regular middle
schools located in Seoul that did not implement the FS pol-
icy in 2014. Moreover, the regression analysis results show
that schools in a high SES area and schools that are girls
only tend to show higher school means than other types of
schools, and the school average in academic achievement
scores appeared to indicate a positive association between
the school size and prior ASA school means.

In addition, we also conducted a weighted ANCOVA
analysis with an interaction term to explore if a differential
effect of the FS policy exists depending on group character-
istics. Thus attention was paid to categorical variables (high
SES area and school gender), along with an interaction term
between school gender and the indicator of FS participation
in 2014, which would inform us about whether or to what
extent the school-average achievement scores differ depend-
ing on the school location, student-gender composition or
participation in the FS policy. Other interactions (i.e., high
SES area FS) were not statistically significant, so in the final
model we only included the interaction indicator to examine
if the effect of FS participation is different depending on
school gender characteristics.

Table 8 showed the results of ANCOVA in three aca-
demic subjects. With respect to the overall effectiveness of
FS participation in 2014, the indicator of FS was still statisti-
cally insignificant in Korean and English, after the interac-
tion was included. Furthermore, the interaction indicators
(i.e., school gender FS), addressing the differential effects of
FS participation depending on school characteristics related
to student-gender composition, were also insignificant in
Korean and English. The results are consistent with the
results from the t-test and multiple regressions. However, the
results are slightly different in mathematics. That is, after the
interaction term was included in the analysis, the variables
related to FS participation and the interaction between FS
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Fig. 1 The estimated probability of FS participation between the FS and non-FS schools with unweighted data (left) and weighted data (right)

Table 6 Weighted r-test results

NAEA outcomes Treatment  Mean SD t Value Pr.>ltl
Korean Non-FS (0) 211.30 11.55 -0.18 0.857
FS (1) 211.50 10.79
Diff (0-1) -022 11.26
Mathematics Non-FS (0) 204.70 16.87 0.78 0.434
FS (1) 203.30 15.52
Diff (0-1) 1.36  16.36
English Non-FS (0) 207.40 21.15 -047 0.638
FS (1) 208.40 19.43
Diff (0-1) —-1.03 20.50

and school gender became statistically significant in math-
ematics. To further investigate the results, Table 9 showed
the least squares means (LS-means) in ANCOVA for cer-
tain sub-groups presented in categorical variables of Table 8.
The p-values for the post hoc analysis were based on the
Tukey—Kramer method, which yields the adjusted values for
multiple pairwise comparisons. Note that LS-means produce
the expected average values in a population if the levels of
classification variables are balanced, i.e., the predicted popu-
lation marginal means (Cai 2014).

As shown in Table 9, the differences in the LS-mean val-
ues in Korean and English were less than 2 points (1.85 and
0.78, respectively). In considering that the NAEA scaled
scores ranged between 50 and 350 with a mean of 200 and
an SD of 30, the average differences appeared trivial and
insubstantial. In terms of mathematics, the LS-mean value
was slightly higher in the non-FS group than in the FS group.
When we look closely into the interaction results, however,
the difference between the non-FS and FS schools in math-
ematics was only significant among schools with boys only
(218.63 vs. 207.12) with a p-value of 0.019, whereas there

appeared to be no substantial differences between the two
groups in other school gender types.

In summary, with respect to Korean and English, this
study did not find any statistically and substantially mean-
ingful evidence that students who experienced the free
semester during a semester of year 1 underperformed in
NAEA in the 3rd grade compared to students who attended
regular middle schools located in Seoul that did not imple-
ment the FS policy in 2014. Also, there was no overall
difference between students in FS schools and students in
non-FS schools in mathematics based on the results of the
weighted z-test and multiple regression analysis. However,
when we further classified the school types based on the
student-gender composition and compared the achievement
scores between the FS group and non-FS group, holding
student-gender composition constant, the predicted aver-
age score for the male population who attended boys only
schools and participated in the Free Semester in 2014 was
expected to be slightly lower than the predicted value for the
male population who attended boys only schools but did not
receive the FS policy.

Discussion and further research

This study was motivated by academic curiosity about bridg-
ing the gap between the education policy and its practical
effects on student learning and achievement. The results
add academic implications to the FS policy with contri-
butions to the construction of timely evidence in relation
to the FS. Based on empirical census data analysis and by
incorporating an advanced statistical approach using pro-
pensity score-based weighting to deal with selection bias in
an observational study, this study attempts to evaluate the
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Table 7 Weighted multiple regression results

NAEA Variable Estimate SE t Value Pr>ltl
outcomes
Korean Intercept 156.13 6.73 23.19 <.0001
FS participation 0.01 088 0.02 0.988
2014
High SES area 11.82 1.18 10.01 <.0001
Girls only school 10.81 140 7.72 <.0001
Boys only school  —0.57 135 —042 0.675
Number of stu- 0.01 0.00 694 <.0001
dents
2013 ASA school 0.59 0.10 623 <.0001
mean
Mathematics Intercept 125.18 795 15.74 <.0001
FS participation —-142 124 -1.15 0.252
2014
High SES area 1926 1.67 11.52 <.0001
Girls only school 387 195 199 0.047
Boys only school 529 190 278 0.006
Number of stu- 0.02 0.00 877 <.0001
dents
2013 ASA school 090 0.12 733 <.0001
mean
English Intercept 75.03 9.65 7.78 <.0001
FS participation 1.04 142 0.73 0.466
2014
High SES area 2537 190 1333 <.0001
Girls only school 11.30 224 5.04 <.0001
Boys only school 247 218 1.13 0.259
Number of stu- 0.02 000 749 <.0001
dents
2013 ASA school 1.53 0.14 11.18 <.0001
mean

average effect of the FS policy on academic achievement
in Seoul, the capital of Korea. The study aimed to produce
significant and fruitful information in terms of responding to
prevalent concerns about having no exams during a semester
of middle school.

For analysis, we used the entire number of schools
in Seoul, so that the analysis results in this study can be
interpreted as the average population treatment effect
of the FS policy. Overall, this study found that for the
entire population for the middle schools in Seoul of 2014,
no substantial differences were found in the academic
achievement between the pilot FS schools and the non-
FS schools because the average mean differences between
the FS schools and non-FS schools appeared close to zero
across subjects considering the measurement scores. This
result is consistent with the findings from some previous
studies (e.g., Kim 2016; Cho et al. 2018) and will relieve
concerns about the FS’s adverse effect on students’ aca-
demic achievement.

@ Springer

First, contrary to mounting concerns as shown above,
the FS does not appear likely to degrade academic achieve-
ment. More examination with cross-validation analysis,
however, is needed, since the results showing no difference
from implementing the FS may be a function of consistent
dependence on private tutoring or more invigorated private
academies seeking to focus on academic results to compen-
sate for the schools’ perceived lack in this area. Therefore,
utilizing data such as private tutoring expenses, achieve-
ment trends, or changes during or after the FS is needed
for comparison. One study (Kim 2016) empirically showed
that when other covariates were controlled for, there were
no statistically significant differences between students who
participated in the FS and those who did not in private tutor-
ing expenses. However, the study had a limitation because
the analytical data included FS students who had experi-
enced the free semester for a few months in 2015. Addition-
ally, Park (2017) raised an important issue by addressing the
wider gap in expenditure on private tutoring between high-
income and middle-income households based on survey data
from 2009-2016 from Statistics Korea. The study pointed
out that while the FS policy had no impact on the ‘average’
expenditure of private tutoring between the free semester
group and their non-FS counterpart, high-income families
were more likely to participate in private tutoring as well as
spend more money on private education, which may signal
an unintended side-effect of the FS policy such as increasing
inequality in educational opportunities.

It is also important to note that when the schools were
classified by student-gender composition, unlike other types
of schools, the school-average scores for FS schools with
boys only were slightly lower than the average for non-FS
schools with boys only. Given the fact that the data were not
balanced in terms of school gender, most middle schools
were identified as mixed-gender type (about 75%), and only
10 boys only schools participated in the FS pilot program;
the results about the interaction effects should be interpreted
with caution and cannot be generalized. However, the results
may signal that the free semester can have a different influ-
ence according to school or student characteristics. Thus,
further in-depth quantitative and qualitative research should
be conducted addressing such questions as what kinds of
activities male students did during the free semester and
whether there were different experiences related to academic
performance among boys in comparison with the experi-
ences among girls in the period during and after the free
semester. Along with this point of view, one drawback of the
current study is that the analysis does not capture the process
of FS policy under the variously different school contexts
such as student and teacher compositions, school resources,
FS curriculum development and operations, and teacher and
parent cooperation/understanding, etc.
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I:?Jlet: ANCOVA analysis Subject Source DF Type III SS Mean Square F Value Pr>F
Korean FS 1 147.4 147.4 2.17 0.142
High SES area 1 6385.3 6385.3 94.02 <.0001
School gender 2 3985.1 1992.5 29.34 <.0001
School gender FS 2 296.0 148.0 2.18 0.115
Number of students 1 3314.4 33144 48.80 <.0001
2013 ASA school mean 1 2702.0 2702.0 39.79 <.0001
Math FS 1 1021.7 1021.7 7.71 0.006
High SES area 1 16,563.3 16,563.3 124.95 <.0001
School_gender 2 740.9 370.4 2.79 0.063
School_gender FS 2 1313.5 656.7 4.95 0.008
Number of students 1 10,560.5 10,560.5 79.67 <.0001
2013 ASA school mean 1 7397.4 7397.4 55.80 <.0001
English FS 1 26.0 26.0 0.15 0.703
High SES area 1 30,617.2 30,617.2 171.01 <.0001
School gender 2 4219.8 2109.9 11.78 <.0001
School gender FS 2 304.5 152.3 0.85 0.428
Number of students 1 10,166.8 10,166.8 56.79 <.0001
2013 ASA school mean 1 21,523.0 21,523.0 120.21 <.0001
Tal.)le 9 Post hoc results: Variable\subjects Korean Math English
adjusted means by sub-groups
LS- SE P-value LS- SE P-value LS- SE P-value
mean Mean mean
FS 0 218.05 0.85 0.142 214.07 1.19 0.006 219.44 1.38 0.703
1 21620 1.09 209.21 1.53 218.66 1.76
High SES 0 21137 0.66 <.0001 202.33 093 <.0001 206.51 1.08  <.0001
area 1 22288 1.18 220.96 1.66 231.59 1.90
School 1 214.06 0.65 0.655* 209.28 091 0.160 214.80 1.06 0.738
Gender 2 21283 135 <.0001** 212.88 1.90 0.999 21649 220 0.005
3 22449 137  <.0001#** 212.77 1.88 0.176 22587 2.19  <.0001
Interaction (School
gender X FS)
1 0 21355 0.76 0.910 209.06 1.07 1.000 213.79 1.24 0.816
1 21457 0.88 209.50 1.23 215.81 1.42
2 0 21471 1.56 0.691 218.63 2.18 0.019 21821 2.53 0.965
1 21095 2.14 207.12  2.99 214.78 3.49
3 0 22590 1.68 0.879 214.52 2.34 0.922 22633 2.72 1.000
1 223.09 2.03 211.02 2.82 22540 3.28

*p-value for 1 (coeducation) vs 2 (boys only schools) comparison of school gender; **p-value for 2 vs 3
(girls only schools) comparison; ***p-value for 1 vs 3 comparison

Second, more studies with various research questions
should be conducted rather than only researching student
satisfaction. Consistent studies on self-directed learning
skills, career maturity, and teachers’ professional develop-
ment with both qualitative and quantitative analyses are
necessary for the FS policy implementation and its expan-
sion. A recent study (Jung et al. 2018) shows how the Free
Semester policy can be formatted and expanded to a Free

School-Year Program. Also, the Gyeonggido Office of Edu-
cation announced a Free School-Year Semester policy for
2019, which implies the implementation of the Free School-
Year program in grade 1 and aligned programs for grades 2
& 3 in middle school. Their focus is in having a competency-
based curriculum, learning-centered classes, growth-based
assessment, and student choice (Gyeonggido Office of Edu-
cation 2018, p.1). Therefore, the further analysis needs to
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be focused on competency, student growth, and a variety of
learning in both quantitative and qualitative terms.

Third, various indicators or assessment tools need to be
developed to understand student growth in competencies
such as collaboration, social skills, communication, self-
directed learning, problem solving, etc. Some high school
teachers mention that students experiencing the FS in mid-
dle school are more likely to show better presentation or
debate skills than those who do not. Nonetheless, there are
no reliable tools to evaluate these skills. As the purpose of
the FS is closely connected to competencies, more inquires
on competencies in instruction and assessment should be
conducted to understand the process and product of the FS.

Fourth, as the paradigm of classroom assessment has
been changing from product-oriented to process-focused, it
is necessary to look for ways to evaluate core competencies
through classroom-level curriculum competency, which is
the most appropriate form of performance evaluation. The
2015 revised curriculum specifies the core competencies to
be addressed in school education and emphasizes process-
focused assessment aligned with learning activities in the
classroom. In addition, some research has been conducted on
how to evaluate core competencies at the national and class-
room levels. To evaluate core competency in teaching and
learning situations, a systematic evaluation system should
be established to check core competencies proposed in the
curriculum. That is, it is necessary to support the evaluation
of core competencies at the classroom level by developing
items or problems from a real life context that can measure
such competencies and use them in teaching and learning
situations.

Fifth, admittedly the concept of ‘student achievement’
is used in a limited way with academic achievement or
test scores. However, recognizing abilities from multi-
dimensions and reconceptualizing ‘achievement’ is a way
to transform the status quo understandings of achievement
and practices in education. Moreover, studies reflecting on
the concept of achievement should be conducted.

Nonetheless, this study had certain limitations. First, the
generalization of the results should be limited, because this
study focused only on the impact of the FS policy in the
Seoul area, and used the pilot FS schools in 2014, which
can be viewed as an initial period of the policy implemen-
tation. Therefore, more comprehensive analyses should be
conducted using national data that cover the entire popu-
lation of Korea. Second, the impact of the FS should be
further examined for different periods of time (i.e., from
2015 through 2019) to make sure no negative effect of the
free semester policy is sustained across the different school
years. Third, the unit of analysis in this study is school-level
data, and thus the study was not able to address how and to
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what extent student characteristics were interacted with the
free semester policy.

Lastly, attention was paid only to academic performance
in order to investigate the effectiveness of the FS. Thus, it is
necessary to further examine the impact of the FS on other
outcome measures such as students’ affective domains or
well-being. To do so, it would be valuable to have assess-
ment using student-level data from the NAEA, or interna-
tional data such as the PISA for Korean students. By com-
bining different data sets at the student-level, longitudinal
data can be created to assess if the FS policy has an impact
on student growth. Also, the usage of such existing data
allow various outcome measures such as collaborative prob-
lem solving, student well-being or subject-specific affective
domains to be obtained. Finally, if possible, it would be
worthwhile to examine whether student experiences of the
Free Semester in middle school have a noticeable relation-
ship with college entrance exam scores in the long run (e.g.,
Korean SAT).
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