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Abstract

This paper investigates the causal effect of high school curriculum on various student
outcomes including academic performance at university, happiness, physical and
mental health, self-confidence, confidence in academic ability, and attitudes towards
studying and learning. We exploit a curriculum reform in China, the implementation of
which started in 2004, but rolled out in different years in different provinces. The new
curriculum pivoted away from the old lock-step course structure where all students had
to take the same courses and only those subjects that were covered in the national
university entrance exam were considered important. In contrast, the new curriculum
introduced a course credit system, changed textbooks, and provided flexibility in course
selection. It also introduced elective courses and made such courses as arts and physical
education mandatory, and a graduation requirement. Using survey data on university
students and employing a difference-in-difference approach, we find that the students
who were exposed to the new curriculum in high school have better academic
performance in university. They are happier, and their physical and mental well-
being is better. These students are more likely to have positive attitudes towards
themselves and they are more involved in student clubs. They have more confidence
in their academic ability, they have more positive attitudes towards studying, and they
have more general self-confidence. These results indicate that the reform had a
significant impact on students’ academic success and well-being, arguably by allowing
them to focus on subject matters in which they are interested, and by reducing undue
stress of a regimented curriculum.
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Introduction

It is well documented that educational attainment has a causal impact on wages (see
Card 1999, Meghir and Rivkin 2011 for reviews). Primarily motived by the fact that
there is substantial heterogeneity in the financial returns to the quantity of schooling
between countries as well as within a country, a parallel literature has investigated the
extent to which the quality of education impacts student outcomes. Specifically,
researchers have analyzed whether the structure of the delivery of education and the
course content have an impact on students’ test scores, on students’ propensity to attain
more education, and on their future labor market success.’

One major branch of this literature examines the extent to which students’ future
achievements and behaviors are impacted by what is taught in the classroom. For
example, Brown et al. (2016) analyzed whether high school courses in financial
education, mathematics and economics influence students’ financial debt when they
become adults. Similarly, Bernheim et al. (2001) and Urban et al. (2018) investigated
the impact of exposure to financial curricula in high school on asset accumulation and
financial behavior in adulthood. Altonji (1995), Levine and Zimmerman (1995), and
Joensen and Nielsen (2009) are examples of the inquiry into whether taking advanced
math and science classes in high school has an impact on labor market outcomes. Other
examples of research that investigate the impact of high school curriculum and course
content include Rose and Betts (2004) who reported that specific high school math
courses influence earnings of students one decade after graduation, and Cole et al.
(2016) who showed that state-mandated mathematics courses taken as part of the high
school curriculum lead to more investment income and better credit management in the
future.

This literature, briefly summarized above, has two important attributes. First, the
overwhelming majority of research employed data from developed countries, particu-
larly the United States. Second, research has focused on outcomes such as students’
likelihood of attending college, their choice of college major, or financial decisions and
labor market outcomes in the future.” A notable exception is a recent paper by Cantoni
et al. (2017) which exploited a curriculum reform in China and analyzed the impact of
the reform on students’ political attitudes. This Chinese reform, the implementation of
which started in 2004, was rolled out through different provinces of China until 20123
As we detail in Section IT and as described in Cantoni et al. (2017), the reform was a
major overhaul of the high school curriculum. The reform changed the textbooks and
significantly modified the way in which classes are taught. Teachers underwent training
for the new curriculum. A major component of the new curriculum was the introduction
of a system that allowed the students to take elective courses in many subjects, which in
turn provided flexibility for students to focus on subject matters in which they were

! These analyses include such inquiries as whether the length of the school year and additional instructional
time influence student learning, achievement and subsequent earnings (Lavy 2015, Pischke 2007) and whether
homework is beneficial to students learning (Eren and Henderson 2008).

2 A technical summary of the literature on the impact of high school curriculum on college choice and labor
market outcomes is provided by Altonji, Blom and Meghir (2012).

* The preparation for the reform started in 1999. This curriculum reform covered the entire basic education
system in China. We focus on the high school curriculum in this study. We discuss the details of the reform in
section II.
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interested. The new curriculum also placed emphasis on physical education by making
it impossible to replace a physical education class with math or science classes, which
had been typical practice under the old curriculum to better prepare the students for the
high-stakes university entrance exam.”

Cantoni et al. (2017) focus on the impact of high school politics classes of this
new curriculum. The authors argue that the politics classes of the new curriculum
were designed for “moral and ideological education” (Cantoni et al. 2017, p. 346),
and they show that the contents of the new politics classes matched the govern-
ment’s objective of shaping students’ political and social beliefs. The authors find
that students who were exposed to the new curriculum have more positive views
on China’s governance and that they are more skeptical of free markets. This
result implies that classroom instruction and course content can be a vehicle
through which students can be indoctrinated, and through which their political
views can be shaped.

In this paper we use the same Chinese high school curriculum reform but employ a
different data set than Cantoni et al. (2017) to estimate the causal effect of the reform on
students’ educational success in university, on their mental health as well as physical
well-being. We also analyze the extent to which the reform had an impact on students’
happiness, self-confidence, and confidence in their academic ability.

The hypothesis that students’ physical well-being (measured by the body mass
index), and their mental health could be impacted by the curriculum reform is moti-
vated directly by the goals, the structure and the implementation of the reform. For
example, the reform placed emphasis on physical education with specific goals of
instilling exercise habits in high school students and by making physical education a
graduation requirement. While physical education was almost always substituted away
with a math or science class under the old curriculum, the design of the new curriculum
makes it impossible to avoid physical education classes.

The reform alleviated excessive academic burden on students by eliminating the
mandatory block course structure where each student had to take the same
required courses. Under the new curriculum, the workload in traditional core
courses such as mathematics, physics, history, and so on, is significantly reduced.
More specifically, the new curriculum reduced the classroom hours for the re-
quired courses and introduced elective courses. These elective courses cover
almost all subjects, including core subjects such as mathematics, physics, biology,
and chemistry. Students can also take elective courses in many other subject
ranging from information technology to history to geography. Thus, students were
provided with the option of taking courses in the subjects of their interest, rather
than being forced to take a pre-determined sequence of classes. The new curric-
ulum also introduced an “independent research studies” course which is designed
to enhance students’ skills for independent study and to cultivate their creativity.
These major changes in curriculum arguably increased student learning by
allowing students to focus on subject matters in which they are interested, and
by reducing undue stress of a regimented curriculum.

* As described in the Appendix, new curriculum mandates the students to take 198 45-min physical education
classes over three years in high school to be able to graduate.
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We employ data from the Beijing College Students Panel Survey (BCSPS), which
contains information on about 4250 undergraduates from 15 universities in and around
Beijing.” Using a difference-in-difference strategy, we exploit cohort-varying exposure
to the curriculum reform. In each province, younger students were exposed to the new
reform while older students completed high school under the old curriculum. Students
from different provinces were “treated” by the new curriculum in different years
because provinces started their implementation of the new curriculum in different years
(see Table 1).

We find that the new curriculum had a significant and positive effect on students’
educational success in university and on their attitudes towards learning. Specifically,
students who are exposed to the new curriculum in high school receive more “A”
grades in university, and they rank higher among their peers by grade point average in
comparison to those who studied under the old curriculum. Students of the new
curriculum are more likely to reveal a willingness to learn and to master the course
material. These students are also more engaged in social activities (student clubs) in
university, and have more confidence in their academic abilities, and more self-
confidence generally.

The new curriculum also made students more likely to retain a healthy body mass
index, and less likely to have mental health issues such as feeling sad and melancholic,
feeling depressed, feeling panicked, and feeling as though their own life has no value.
Students who attended high school under the new curriculum are also happier. These
results, taken together, indicate that the education reform had a significant impact on
students’ academic success and well-being.

In Section II we provide the background regarding the curriculum reform in China
(the Eighth Curriculum Reform). Empirical framework is explained in Section III. The
data used in the paper are presented in Section IV. The empirical results and robustness
checks of the results are reported in Section V and VI. Section VII is the conclusion.

The Eighth Curriculum Reform in China
Timing of the Eighth Curriculum Reform

The so-called Eighth Curriculum Reform, implemented by Chinese central govern-
ment, aimed at substantially increasing the quality of basic education in the country.
One of the primary goals of the reform was to abandon the rigorous exam-oriented
education system, which had been widely criticized (Dello-Iacovo 2009). The Eighth
Curriculum Reform is one of the most ambitious education reforms that aims to provide
su shi jiao yu (quality education) in China. The reform covered the entire basic
education system including preschool, compulsory education (primary school and
middle school) and high school. In this paper we focus on the part of the curriculum
reform that targeted high schools, the enactment of which began in 2004.

5 Cantoni et al. (2017) used data on 1954 undergraduate students from Peking University., and exploited
cohort-varying exposure to the curriculum reform to identify the impact of the new curriculum on students’
political views.
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Table 1 Staggered implementation of the eighth curriculum reform in China

Provinces and Municipal Cities Year in Which the Graduation Year of the First
Curriculum Reform High School Cohort Studying
was Implemented under the New Curriculum
@ @

Shanghai 1998 2001

Guangdong, Hainan, Ningxia, Shandong 2004 2007

Jiangsu 2005 2008

Anhui, Fujian, Liaoning, Tianjin, Zhejiang 2006 2009

Beijing, Heilongjiang, Hunan, Jilin, Shan’xi 2007 2010

Henan, Jiangxi, Shanxi, Xinjiang 2008 2011

Hebei, Hubei, Inner Mongolia, Yunnan 2009 2012

Chongging, Gansu, Guizhou, Qinghai, Sichuan 2010 2013

Guangxi 2012 2015

The implementation of the high school curriculum reform took place in different
years in different provinces. Following the preparation phase of the reform between
1999 and 2003, and it was first formally implemented in 2004 in four provinces
(Shandong, Hainan, Guangdong and Ningxia) in China. Other provinces and
municipal cities joined the reform in succession in the following eight years until 2012.

In Table 1 we provide the year in which each province or municipal city started the
implementation of the new high school curriculum.® The beginning year of the reform’s
implementation in a province was not random. It depended on whether the provinces or
municipal cities were ready in training teachers and providing supplemental materials
(Cantoni et al. 2017). Although there is no clear pattern in the timing of the introduction
of the new curriculum among provinces, we conduct a variety of robustness tests and
placebo analyses to verify that our results are not driven by endogenous rolling out of
the program. The details of the reform regarding its specific goals, the particular
changes made in the curriculum, changes in textbooks and teacher training and exams
are provided in the Appendix.

Empirical Strategy
We employ a difference-in-difference strategy to investigate the causal effect of China’s
Eighth Curriculum Reform of High Schools on student outcomes in university by

estimating the following specification:

Yip = By + B2 New Curriculumj, + X', B3 + 8; + 0, + A\c + v + € (1)

© Cantoni et al. (2017) write that the high school curriculum reform started in the Guangxi province in 2010.
We find, however, that, the Guangxi province started implementing the curriculum reform in 2012. Specif-
ically, Guangxi province issued the “Guangxi Regular High School Curriculum Reform Implementation Plan”
in January 2012, announcing that Guangxi province would start the high school curriculum reform in that year.
http://www.gxedu.gov.cn/Item/33 18.aspx.
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where Y, stands for the outcome of university student 7 who entered high school as part
of cohort j in province p. Outcomes include educational success of the student in
university, measured by such variables as the number of courses in which the student
received an “A,” the current rank of the student in his/her class in university, whether the
student skipped major classes last semester. Other outcomes include variables that gauge
the extent of the student’s enthusiasm for learning: whether the student wants to learn
more from each class, and how much he/she wants to master the class materials. We also
use as dependent variables two indicators of student’s self-confidence in their ability to
learn: whether he/she is confident in mastering class material and whether the student is
confident that he/she can solve the hardest problems in during the coursework.

Other dependent variables are indicators of physical and mental health (a healthy
BMI, and various measures of mental well-being), the level of happiness of the student,
and indicators of being self-content. Detailed definitions of the dependent variables are
discussed below in the Data section.

Our main explanatory variable New Curriculum, is an indicator that takes the value
of one if cohort j in province p entered high school when the new curriculum was in
effect. Students who were already enrolled in high school when the reform was
implemented followed the old curriculum. That is, no student is partially treated by
the reform. The coefficient 3, captures the effect of the curriculum reform on the
outcomes of interest; 5_, and 6, stand for a set of high school cohort fixed effects and
province fixed effects, respectively. A, represents university fixed effects associated
with the 15 universities in the sample, y is the indicator that distinguishes between two
levels of students surveyed (freshmen and juniors), and ¢; is the error term. Standard
errors are clustered at provincexhigh school cohort level.

The vector Xy, contains demographic information on the students, including age,
gender, ethnicity status, and single child status. Also included in X are variables related
to the family background of the student including parents’ educational level and self-
reported family social status. Definitions of these covariates are displayed in Table 2.

The results are not confounded by fixed differences between provinces such as
cultural factors, because such time-invariant differences are captured by province fixed-
effects, and identification is obtained from cross-cohort variation within a province.
Similarly, potential differences in attitudes and preferences across cohorts are filtered
out by cohort fixed-effects. Furthermore, the students we analyze are only two years
apart in age (ignoring the small group of irregular students, such as those who took the
university entrance exam multiple times). As highlighted in Cantoni et al. (2017) who
used the same identification strategy, the timing of the introduction of the new
curriculum across provinces was not random, but differences between provinces and
across cohorts are accounted for in the specification shown in Eq. (1). Extensions of
this specification are discussed later in the paper. Finally, we entertain the possibility
that the introduction of the new curriculum might be a function of cohort-specific
school spending. To account for this potential confounding, in some specifications we
also control for province-and cohort-specific education spending per high school
student when the student was in high school.

Table 1 presents information on the introduction of the new curriculum in each
province. Columns (1) shows the year in which the province started implementing the
new curriculum reform and column (2) presents the year when the first cohorts of
students, who studied under the new curriculum, graduated from high school. High
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Table 2 Descriptive statistics of explanatory variables

All New Oold p value of
Curriculum Curriculum (3)-(4)
Variables Description Mean Std. Mean Mean
Dev.
- @ 3 “) (5)
New curriculum  Dummy variable (=1) if the 0.075 0.264 1 0

student studied under the
new curriculum.

Age Age of the student. 20.52 1315 19.74 20.58 0.000

Female Dummy variable (=1) if the 0.468 0.499 0.444 0.470 0.360
student is female.

Minority Dummy variable (=1) if the 0.107 0.309 0.047 0.112 0.000

student is from an ethnic
minority group

in China.
Single child Dummy variable (=1) if the 0.641 0.480 0.684 0.637 0.093
student is a single child.
Junior student Dummy variable (=1) if the 0.482 0.500 0.106 0.513 0.000
student is a junior in
university.
Father ‘s Dummy variable (=1) if the 0.693 0.461 0.756 0.688 0.011
education student’s father has at least
high school or a high school diploma.
higher
Mother’s Dummy variable (=1) if the 0.619 0.486 0.656 0.616 0.152
education high student’s mother has at least
school or a high school diploma.
higher
Above average =~ Dummy variable (=1) if the 0.210 0.407 0.250 0.207 0.067
family student’s self-reported family
social status social status is above the
local average.
N 4245 320 3925

The p values of the #-tests of the differences between sample means for the students who studied under the new
and old curricula are reported in the last column in the table

school graduation years are the same as university entry years. This is because the highs

school ends in the Spring, university entrance exam takes place in June, and classes
start in September.

Data
Descriptive Statistics of the Sample

The data set used in this study is the Beijing College Students Panel Survey (BCSPS).”
We employ the only publicly available wave of 2009. The sample contains university

7 The data can be downloaded from the Chinese National Survey Data Archive (CNSDA). http://www.cnsda.
org/index.php?r=projects/view&id=93659073. The survey is called CSDPS in the CNSDA.
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students who were surveyed towards the end of the Spring semester, in June 2009. The
survey, by design, includes only freshmen and juniors. This means that students in the
sample entered universities either in the Fall of 2006 or in the Fall of 2008.% Students
were randomly sampled from 15 universities in and around Beijing (Li, 2016). These
students entered high school in 2003 or 2005. The sample, however, also includes some
students who entered high school in 2001, 2002 or 2004. These are the students who
took the university entrance exam more than once, and are enrolled in a university after
they (typically) took the exam one year after high school graduation. As we show later,
dropping these students from the analysis has no impact on the results. We drop
students from Tibet, Hong Kong, Taiwan and Macau from the analyses because they
come from a completely different high school systems and curricula.’ Students who
were exposed to the new curriculum are from Shanghai, Guangdong, Hainan, Ningxia,
Shangdong and Jiansu provinces. These six provinces cover both rural and urban areas
of China and theye xhbit significant heterogeneirty. Shanghai is the most economically
developed area in China. Ningxia, on the other hand consist mostly of minority
populations is much less developed. The other provinces vary in terms of both
economics development and urbanicity.

Direct information on students’ year of entry to high school is not available. We do,
however, know the year in which each student took the national university entrance
exam. We also know how many times the students took the exam. Because the
university entrance exam is held once a year, we can accurately determine the year in
which the student entered high school. Locations of students’ high schools are also
provided in the data set. Therefore, we can determine whether the students were treated
by the new curriculum in high school based on the high school entrance year of the
students, the location of the students’ high school, and the timing of introduction of the
new curriculum in each province and municipal cities.'®

Table 2 presents the summary statistics of student attributes. As shown in column
(1), only about 8 % of the sample went to high school under the new curriculum.'' By
design of the data collection, only university freshmen and juniors are surveyed, and
48% of the sample are juniors. Above Average Family Social Status is a dummy

& By design of the survey, all students should be university freshmen and juniors. Nineteen students, however,
reported that they were sophomores. Because the survey was conducted in June 2009, it might be the case that
these students could have reported themselves as rising sophomores (who have completed their first year of
university and will become sophomores in the Fall). It also may be the case that these students simply did not
provide the correct answers. As we will explain later, in order to determine the high school cohort of the
students, we need to know the current matriculation levels of the university students. Therefore, we drop these
19 students from the sample.

% A total of 38 observations (less than 1% of the sample) are dropped under all these restrictions. Including
these observations do not affect the results.

1% Shanghai did not participate in the eighth national curriculum reform. As the most developed area and the
pioneer in education reform in China, Shanghai implemented its own curriculum reform in 1998 which had
similar goals as the national curriculum reform (Yin, 2013; OECD, 2016-3). All students from Shanghai are
considered as being treated by the new curriculum in the analyses. As shown in the paper, the results do not
change when we exclude the students from Shanghai from the analysis.

' This is because the survey was conducted in Summer 2009, and as displayed in Table 1, with the exception
of Shanghai, the implementation of the reform did not start until 2004. This, in turn, implies that the students
who studied under the new curriculum started graduating from high school in 2007 (with the exception of
“treated” high school students from Shanghai, who started graduating in 2001). Thus, most students in the
sample attended high school under the old curriculum.
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variable which takes the value of one if the student indicated that his/her family’s social
status is better or much better than the average in their city/town.

Columns (3) and (4) of Table 2 display the means of the variables by curriculum
type, and reveal that some attributes are different between students who went to school
under the old and the new curricula. Not surprisingly, those who studied under the old
curriculum are about one year older on average, and they are more likely to be juniors
in university (as opposed to being freshmen). Father education, family social status, and
minority status are also different between the two groups. These raw differences
disappear, however, when we control for province fixed effects and high school cohort
fixed effects. As shown in Table 3, and as reported by Cantoni et al. (2017, Table 2),
once we adjust for these fixed-effects, there is no difference in personal attributes of the
students who were exposed to the new curriculum and those who studied under the old
curriculum. Specifically, Table 3 displays the results of the exercise that investigates if
the sample is balanced in student attributes by curriculum type. Each row presents the
results from a different regression where the dependent variables are listed in columns
(1) to (8) and the entries are the estimated coefficients and standard errors of the New
Curriculum dummy. Each regression includes province and cohort fixed effects. The
results of Table 3 indicate that exposure to the new curriculum is not correlated with
student attributes ranging from age to gender to parental education.

Dependent Variables

The dependent variables measure students’ educational outcomes in university, their
confidence in their academic ability, level of happiness, healthy body mass index,
mental health, self-confidence, and attitudes towards studying. Descriptive statistics of
the outcome variables are provided in Table 4.

The variables that gauge the educational outcomes include the total number of “A”
grades received by the student during the first semester in university. The reason to ask

Table 3 Balance of personal attributes

1) 2) 3) 4)

Variables Age Female Minority Single Child

New curriculum 0.080 0.057 0.019 —0.010
(0.071) (0.047) (0.028) (0.043)

p value 0.259 0.225 0.496 0.811

N 4245 4245 4245 4245
©)) (6) @ ®

Variables Junior Student Father High School Mother High School Good Family

or Above or Above Social Status

New Curriculum 0.003 0.024 -0.010 —-0.039
(0.003) (0.043) (0.045) (0.038)

p value 0.385 0.573 0.828 0.306

N 4245 4245 4245 4245

A full set of province fixed effects and high school cohort fixed effects are included in all regressions
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this question as “first semester in university” is because about half of the sample are
freshmen students and they were in their second semester when they took the survey
(the survey was registered towards the end of the Spring semester). Thus, the grades in
the spring semester of the freshmen year were not yet known when the survey was
taken. Another variable measuring university success is student’s current rank (by
GPA) in university. Along the same lines, “Offen Skipped Classes in Major Courses”
is a dummy variable that takes the value of one if the student declared that he/she often
skipped classes in major courses during the previous semester. “Number of Clubs
Joined” stands for the number of student clubs the student has become a member of,
representing student’s sociability.

There are two variables measuring attitudes towards studying. The variable “Wants to
Learn as Much as Possible” takes the value of one if the student agreed or completely
agreed with the statement “/ want to learn as much knowledge as possible from classes.”
Similarly, “Strong desire to master course material” is another indicator variable that
takes the value of one if the student agreed or completely agreed with that statement.

Students’ confidence in their academic ability is measured by two dummy variables,
which take the value of one if the students agreed or completely agreed with the
statements “I believe I can master the knowledge and materials covered in class” and “I
believe I can solve the hardest problem in class.” Self-confidence is measured by two
indicators based on whether the student agreed or completely agreed with the state-
ments that “/ tend to think myself as a loser” and “I hold a positive attitude towards
myself.”” The student were also asked to rate their level of happiness on a 100 points
scale where higher scores represents a higher level of happiness.

We employ 10 indicators of mental health.'* The survey asked the students to report
how much they agree with the following statements regarding how they felt during the
preceding week 1) “I feel sad and melancholic”; 2) “I feel depressed’; 3) “I feel that I
can become unhappy easily”; 4) “I feel that there is nothing to expect for”; 5) “I lose
interest in almost everything”; 6) “I feel that I cannot acquire any joy from what I do”;
7) “I feel panicked”; 8) “I feel perturbed”; 9) “I feel that my life has no value at all”’, 10)
“I sometimes get scared for no reason.” Potential answers to these questions include
“Does not apply at all”, “Sometimes applies”, “Often applies” and “Completely
applies”. We created indicators that take the value of one if the corresponding answer
was “often applies” or “completely applies.” Averaging these 10 indicators of mental
and emotional health, we created the variable Mental Health Index. Higher values
indicate poorer mental health.

Physical well-being is measured using the Body Mass index (BMI). The data set
includes information on the height and weight of each student. Using this information
we calculated the BMI for each individual to determine if the BMI is in the healthy
range of 18.5 to 23.9."%14

12 There are additional questions in the survey that can be considered as indicators of mental health, albeit less
obviously. Analyses of those questions are reported in the Appendix.

13 The range for healthy BMI (18.5-23.9) among Chinese is suggested by “Guidance for Preventing
Overweight and Obesity among Chinese Adults” issued by the Ministry of Health of China.

' In our sample more than 99% of college students have a BMI lower than 30, which is the cutoff level for
obesity. Thus, there would not be almost no variation in the dependent variable if we used obesity as an
outcome.
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Results

The baseline results of our difference-in-difference estimations regarding the educa-
tional outcomes, confidence in academic ability and academic attitudes (willingness to
learn) are presented in Table 5. The results pertaining to physical and mental health,
self-confidence and happiness are provided in Table 6.

All regressions include province fixed effects high school cohort fixed effects, and a
dummy to indicate that the student is a freshman. Standard errors are clustered at the
province-by-cohort level. The results, displayed in column (1) of Table 5 show that
students who are exposed to the new curriculum receive about 0.5 more “A” grades in
their first semester in university in comparison to students who attended high school
under the old regime. Students treated by the new curriculum rank about 4 student
higher in their class. The results also show that students who studied under the new
curriculum join more clubs, and they are less likely to skip class although this last effect
is not statistically different from zero.

Table 5 also demonstrates that the new curriculum increased students’ confidence in
their academic ability and their eagerness to master the course material. Specifically,

Table 5 The effect of the curriculum reform on education outcomes, self-confidence, and membership in
student clubs

# of Obs.

Outcomes (1) 2) 3) 4)

Number of “A” grades 0.527%%% 0.484 %% 0.470%** 4195
(0.140) (0.145) (0.156)

Current rank in University —4.159%#* —3.914%%% —3.785%#* 4122
(0.893) (0.918) (0.940)

Often skipped classes in major courses —0.027 —0.021 —0.017 3953
(0.019) (0.020) (0.020)

Number of clubs joined 0.376%#* 0.371%%* 0.411%%* 4243
(0.089) (0.093) (0.094)

Wants to learn as much as possible 0.049* 0.045%* 0.042 4245
(0.026) (0.026) (0.026)

Strong desire to master course material 0.087##%* 0.086%#* 0.083##% 4245
(0.021) (0.021) (0.023)

Confidence in mastering course material 0.062* 0.065* 0.078** 4245
(0.033) (0.034) (0.033)

Confidence in solving the hardest problems 0.071 %% 0.076%#* 0.067 %% 4245
(0.021) (0.020) (0.023)

Student and parent characteristics No Yes Yes

Education spending in province per high No No Yes

school student in each high school cohort

Only the coefficients of New Curriculum are reported. Standard errors, clustered at provincexhigh school
cohort level (128 clusters), are reported in parentheses. Province fixed effects, high school cohort fixed effects,
college fixed effects and a dummy variable indicating whether the student is a freshman in university are
included in all regressions
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Table 6 The effect of the curriculum reform on happiness, BMI and mental health

p values  adjusted
of 3) p values

Outcomes (1) ?2) 3) 4) )

Happiness index 1.100* 0.991* 1.217* 0.053
(0.595) (0.592) (0.622)

Healthy BMI 0.068%** 0.068 % 0.061%* 0.027
(0.025) (0.025) (0.027)

Feels sad and melancholic —0.090%**  —0.090***  —0.089***  0.000 0.002
(0.024) (0.023) (0.024)

Feels depressed —0.054%** —0.054** —0.056** 0.037 0.052
(0.025) (0.026) (0.026)

Becomes unhappy easily —0.042* —0.043* —0.060%** 0.013 0.021
(0.023) (0.024) (0.024)

Feels that there is nothing to expect for ~ —0.045%**  —0.044***  —0.043***  0.003 0.007
(0.012) (0.013) (0.014)

Loses interest in almost everything —0.050%**  —0.050***  —0.048***  (.002 0.006
(0.015) (0.014) (0.015)

Cannot acquire joy from anything —0.008 —0.008 —0.010 0.657 0.657
(0.021) 0.021) (0.022)

Feels panic —0.048***  —0.049***  —0.046***  0.000 0.000
(0.010) (0.010) (0.011)

Feels perturbed —0.045%%%  —0.045%**%  —0.045***  0.004 0.009
(0.015) (0.015) (0.016)

Feels that life has no value —0.030%* —0.028%** —0.025%%* 0.042 0.052
(0.012) (0.012) (0.012)

Feels scared for no reason —0.014 —0.018 —0.022 0.201 0.223
(0.016) (0.016) (0.017)

Mental health index —0.043%#%  —0.043**F  —0.044***  0.000
(0.009) (0.009) (0.010)

Holds positive attitudes 0.067%** 0.071%** 0.075%x*%* 0.008

towards him/herself (0.025) (0.026) (0.028)

Thinks of him/herself as a loser —0.037* —0.036* —0.029 0.158
(0.021) (0.021) (0.021)

Student and parent characteristics No Yes Yes

Education spending in province per No No Yes

high school student in each high
school cohort

N 4239 4239 4239

Only the coefficients of New Curriculum are reported. Happiness is a self-reported level of happiness rated on
a 0-100 point’s scale, where 100 points stands for being completely happy. The mental health index is the
average of the 10 mental indicators listed above the Mental Health Index in the table. Standard errors, clustered
at provincexhigh school cohort level (128 clusters), are reported in parentheses. Province fixed effects, high
school cohort fixed effects, college fixed effects and a dummy variable indicating whether the student is a
freshman in university are included in all regressions. Adjusted p values are calculated following Simes (1986)
and Newton (2010)
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students who attended high school under the new curriculum are 6 to 7 percentage points
(20%) more likely to indicate that they are confident that they can master the class material
and that they can solve the hardest problems. They are about 4 percentage points (6%)
more likely to reveal that they want to learn as much as possible, and 8 percentage points
(14%) more likely to say that they have a strong desire to master the class material.

Column (2) of Table 5 adds individual controls to the baseline model. These
variables are listed in Table 2. The inference does not change, which is not surprising
as individual attributes are not expected to be correlated with the introduction of the
new curriculum in the province. It may be argued that provinces that initiated the
implementation of the new curriculum earlier than others did so because they had more
resources in comparison to other provinces and that these resources, and not the
curriculum itself, may have impacted student outcomes in university. To guard against
this possibility, we obtained data on total education expenditures per high school
student at the provincial level in each year. The data are from the China Educational
Finance Statistical Yearbooks. We averaged the per pupil education expenditures over
the 3 years in high school for each high school cohort in each province.'> Column (3)
of Table 5 shows that controlling for per pupil education spending in high school has no
impact on the estimated coefficients.

Table 6 presents the effect of the high school curriculum reform on students’
happiness, physical health (whether their BMI is in the healthy range) and indicators
of mental health when they are in university. The results indicate that students who
studied under the new curriculum are happier in comparison to students who studied
under the old curriculum. The magnitude of the difference is around one point from a
baseline average of 83 points. We also find that students who went to high school under
the new curriculum in high school are about 7 percentage points (10%) more likely to
have a healthy body mass index.

Table 6 also presents the estimated effects of the new curriculum on various mental
health indicators. Because we measure multiple aspects of mental health that are
similar, we adjust the p values for multiple comparisons using the improved Benforroni
correction method of Simes (Simes 1986, Newson 2010, Benjamini and Yekutieli
2001).'® Adjusted p values, which are presented in column (5), are only slightly larger
than the unadjusted p values in column (4), and they don’t alter the inference. Studying
under the new curriculum improves the mental health of students. For example, those
who studied under the new curriculum in high school are nine percentage points less
likely to feel sad or melancholic, and they are 5 percentage points less likely to feel
depressed. The magnitude of the impact of the new curriculum is about the same in
other indicators of mental health, and new curriculum generates an improvement in
overall mental health. Specifically, exposure to the new curriculum reduces the mental
health index by four percentage points, which represents a 28% improvement in mental
health (the mental health is the average of the 10 indicators mental health difficulties).
Appendix Table 11 displays the results that use some other outcomes that arguably

'3 For example, for students who entered high school in 2003 in a given province, the educational spending for
those students is the average educational spending in that province in between 2003 and 2005, the period
during with the students were in high school.

16 Examples of this implementation include Kottelenberg and Lehrer (2017) and Erten and Keskin (2018).
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gauge mental stress of the student. The regressions are based on the specification used
in column (3) of Table 6. The results are in line with those reported in Table 6."

Robustness, Extensions, and Placebo Tests

We implemented a series of tests to evaluate the robustness of the results. We started
with the investigation of the sensitivity of results to variations in sample composition.
First, we excluded students from Shanghai. As discussed earlier, Shanghai implement-
ed its own curriculum reform with similar goals in 1998. Thus, in models reported in
Tables 5 and 6, university students from Shanghai high schools are considered as being
treated by the new curriculum. As shown in column (1) of Tables 7 and 8, dropping 68
students from Shanghai did not alter the results.

Column (2) drops 243 students who enrolled at a university without taking the
university entrance exam. High school students in China can get acceptance to univer-
sities by recommendation, without taking the university entrance exam. Some high
schools have quotas to recommend students to particular universities. The primary
mechanism is winning a prize in a competition in a subject such as Chinese, English,
Math, etc. Students can also be recommended to universities for winning a title such as
“outstanding student” or “outstanding student leader.” In addition, students may get
accepted by universities if they have learned some minority language. Excluding these
students did not alter the results. Finally, Column (3) of Tables 7 and 8 excludes
students who took the university exam multiple times. There are 723 students in this
group, and dropping them had no impact on the results either.

The university students we analyze have declared a variety of majors. We created 61
dichotomous indicators for chosen field of study (major), and students who have not
yet declared a major are classified as belonging to the no-major category. Adding these
major fixed effects to the models did not alter the results.

Tables 9 and 10 investigate the sensitivity of the results to variations in model
specification. As was the case in all previous models, each regression controls for
province fixed effects, high school cohort fixed effects, university fixed effects, and an
indicator to control for whether the student is a freshman or junior in university.
Column (1) in Tables 9 and 10 presents the results displayed in column (3) Tables 5
and 6 for comparison purposes. These models include student attributes as well as
education spending per high school student in the province of the student when the
student was in high school. Column (2) adds time-varying province-level controls.
They are the size of the cohort (the number of students) entering high school in the
province, and per capita income of the province when the cohorts entered high school.
The results do not change.

It could be the case the income differences between provinces before the implemen-
tation of the curriculum reform (in 2003) could be systematically related to differences
across cohorts. Thus, Column (3) controls for cohort fixed effects interacted with per
capita income in student’s province in 2003 (the year before the beginning of the

'7 Consistent with our results, Hofmann and Muhlenweg (2018) show that a curriculum change in Germany,
which led to an increase in the hours of instruction generated a reduction in students’ selfOrated mental health
status.
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Table 7 The effect of the curriculum reform on education outcomes, self-confidence, and membership in
student clubs: sensitivity to the variations in the sample

Excluding Excluding students Excluding students who
students who did not take took the college
from college entrance
Shanghai entrance exam exam multiple times
Outcomes 1) 2) 3)
Number of “A” grades 0.466%** 0.548%#* 0.419%*
(0.157) (0.158) (0.160)
Current rank in University —3.767##*F =3 .553%%k —3.588##*
(0.939) (0.823) (1.047)
Often skipped classes in major courses -0.017 -0.014 —0.009
(0.020) (0.019) (0.020)
Number of clubs joined 0.410%%* 0.3677##* 0.355%#*
(0.094) (0.110) (0.092)
Wants to learn as much as possible 0.041 0.036 0.040
(0.026) (0.026) (0.028)
Strong desire to master course material 0.083%#* 0.068##* 0.067%#*
(0.023) (0.024) (0.022)
Confidence in mastering course material ~ 0.078%* 0.084##% 0.059%*
(0.033) (0.032) (0.032)
Confidence in solving the hardest 0.067%** 0.0797%#* 0.054**
problems (0.023) (0.030) (0.021)
Student and parent characteristics Yes Yes Yes
Education spending in province per Yes Yes Yes

high school student in each high
school cohort

Only the coefficients of New Curriculum are reported. Standard errors, clustered at provincexhigh school
cohort level (128 clusters), are reported in parentheses. Province fixed effects, high school cohort fixed effects,
college fixed effects and a dummy variable indicating whether the student is a freshman in university are
included in all regressions. The number of observations in the table ranges from 3653 to 4059 in different
regressions

reform implementation). The results are not impacted by this modification either. To
investigate if student attributes are different between the old vs. new curricula, we used
the student characteristics used in the regressions to predict our outcome variables, and
tested whether the predicted outcomes were different between the curricula. The result
of this exercise, displayed in Appendix Table 12 indicates that the impact of the new
curriculum on predicted outcomes is indistinguishable from zero.

As an additional robustness check we investigated whether students from a partic-
ular province were driving the results. To do that, we estimated the benchmark model
shown in column (3) of Tables 5 and 6 by dropping one province at a time. Panels of
Fig. 1 displays the estimated coefficients with their 90% confidence intervals. As
shown in Fig. 1, the results are not driven by a particular province.

Cantoni et al. (2017) analyzed the impact of the same curriculum reform on political
beliefs of students who attend Peking University and found that the reform shaped the
beliefs of these students. Our sample differs from theirs as we have students from 15
different universities. To investigate if we obtain a similar result in our sample, we
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Table 9 The effect of the curriculum reform on education outcomes, self-confidence, and membership in
student clubs: sensitivity to the variations in model specification

Outcomes (1) 2) 3) # of Obs.
Number of “A” grades 0.470%%* 0.355%* 0.460%** 4)

(0.156) (0.162) (0.156) 4195
Current rank in University —3.785%*k  —427gFHE 3 QQTHHE

(0.940) (0.890) (0.909) 4122
Often skipped classes in major courses -0.017 —0.006 -0.014

(0.020) (0.022) (0.021) 3953
Number of clubs joined 0.411%#** 0.45 4% 0.438%##*

(0.094) (0.112) (0.099) 4243
Wants to learn as much as possible 0.042 0.048** 0.041%*

(0.026) (0.024) (0.025) 4245
Strong desire to master course material 0.083%#* 0.0867%** 0.0827%#*

(0.023) (0.024) (0.024) 4245
Confidence in mastering course material 0.078*%* 0.056 0.067**

(0.033) (0.036) (0.034) 4245
Confidence in solving the hardest problems 0.067#%#%* 0.031 0.058%**

(0.023) (0.026) (0.023) 4245
Student and parent characteristics Yes Yes Yes
Education spending in province per Yes Yes Yes

high school student in each high school Cohort

Provincial time-varying controls No Yes No
GRP,; x Cohort fixed effects No No Yes

Only the coefficients of New Curriculum are reported. Standard errors, clustered at provincexhigh school
cohort level (128 clusters), are reported in parentheses. Province fixed effects, high school cohort fixed effects,
college fixed effects and a dummy variable indicating whether the student is a freshman in university are
included in all regressions

employ two variables that measure the degree to which the students are satisfied with
China’s current level of development, and how optimistic they are about China’s future
economic development. This analysis uses as dependent variables the scores (from 0 to
100) assigned by the students to two questions: “How satisfied are you with China’s
current level of development in all aspects?” and “How optimistic are you about the
prospect of China’s development in all aspects in the future?” Appendix Table 13
shows that the new high school curriculum enhances students’ optimism about China’s
current and future economic development. Those university students who studied under
the new curriculum are about 2% more satisfied with China’s current economic
conditions in comparison to students who studies under the old curriculum, and they
are 3% more optimistic about China’s future economic development.

We also estimated a specification which included province-specific trends, although
doing so might be considered over-controlling. Adding province trends provided mixed
results. In some cases it increased the magnitude of the estimated effects slightly without
altering statistical significance (e.g. Current Rank in University, Strong Desire to Master
Course Material, Healthy BMI, Satisfaction with China’s Development, Optimism about
Future Development). In some cases it increased the magnitude of the effect and the
standard error, making the effect statistically significant (e.g. Often Skipped Classes in
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Table 10 The effect of the curriculum reform on happiness, BMI and mental health: sensitivity to the
variations in model specification

Outcomes (1) ?2) 3)
Happiness index 1.217% 0.978 1.132%
(0.622) (0.690) (0.661)
Healthy BMI 0.061%* 0.061%* 0.056*
(0.027) (0.030) (0.029)
Feels sad and melancholic —0.0897#7#* —0.078%*#* —0.094%**
(0.024) (0.026) (0.024)
Feels depressed —0.056** —0.073** —0.0697##*
(0.026) (0.028) (0.026)
Becomes unhappy easily —0.060%* —0.046 —0.061%**
(0.024) (0.032) (0.026)
Feels that there is nothing to expect for —0.043 %% —0.049%** —0.047+%%*
(0.014) (0.018) (0.015)
Loses interest in almost everything —0.048##* —0.053##* —0.054##*
(0.015) (0.016) (0.016)
Cannot acquire joy from anything —0.01 -0.012 —0.011
(0.022) (0.026) (0.023)
Feels panic —0.046%*%* —0.049%** —0.045%**
(0.011) (0.014) (0.012)
Feels perturbed —0.045%#* —0.038** —0.042%*
(0.016) (0.018) (0.016)
Feels that life has no value —0.025%* —0.014 —0.019
(0.012) (0.013) (0.012)
Feels scared for no reason —0.022 -0.019 —0.022
(0.017) (0.019) (0.017)
Mental health index —0.044%* —0.043 % —0.046%**
(0.010) (0.012) (0.011)
Holds positive attitudes towards him/herself 0.075%** 0.052* 0.064%*
(0.028) (0.028) (0.029)
Thinks of him/herself as a loser —0.029 —0.007 —0.021
(0.021) (0.021) (0.021)
Student and parent characteristics Yes Yes Yes
Education spending in province per high Yes Yes Yes
school student in each high school cohort
Provincial time-varying controls No Yes No
GRP,03 % cohort fixed effects No No Yes
N 4239 4239 4239

Only the coefficients of New Curriculum are reported. Standard errors, clustered at provincexhigh school
cohort level (128 clusters), are reported in parentheses. Province fixed effects, high school cohort fixed effects,
college fixed effects and a dummy variable indicating whether the student is a freshman in university are
included in all regressions
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Major Course), in other cases it did not alter the coefficient but increased the standard error
(e.g. Number of “A” Grades, Number of Clubs Joined), and in some other cases it flipped
the sign of the coefficient but made it indistinguishable from zero (e.g. Wants to Learn As
Much as Possible, Mental Health Index).

As a placebo test, we randomly assigned the years of the introduction of the new
curricula to the provinces in the sample. Specifically, we used the actual implementation
dates and randomly assigned them to the provinces in our sample without replacement.
We repeated this process with 10,000 placebo treatments and estimated the outcomes
using the benchmark specifications employed in column (3) of Tables 5 and 6. We plot the
distribution of the t-statistics obtained from these 10,000 random placebo treatments in
Fig. 2. The vertical line in each figure marks the location of the t-statistic obtained from the
actual treatment (based on the results rein column 3 of Tables 5 and 6). Each panel of Fig.
2 also displays the share of the t-statistics obtained from placebo regressions that is larger
than the actual t-statistic. The results show that randomly assigning placebo treatments
provide very different results when the actual t-values estimated in the papers indicated
significant effects. These results, taken together, indicate that the findings reported in the
paper are robust, and that they are not an artifact of confounders.

Finally, we analyzed whether the outcomes we analyzed differed between cohorts that
were exposed to the new curriculum and cohorts that studied under the old curriculum prior
to the curriculum reform. Although we do not have a large number of pre- or post-reform
periods, we followed Cantoni et al. (2017) who performed a similar analysis to analyze pre-
trends. We treated the last cohort that studied under the old curriculum as the omitted
category, and compared the estimated coefficients across cohorts. Fig. 3 presents the
coefficients and 95% confidence intervals on dummy variables that indicate students’ cohorts
relative to the exposure to the reform. The last “untreated” cohort is denoted by “-1” on the
horizontal axis and it is the committed category. “< —2" represents the cohorts that entered
highs school at least two years earlier than the first exposed cohort. Post-treatment stands for
the cohort that was exposed to the reform. With a couple of exceptions, the items in Fig. 3
provide no evidence of pre-trends in outcomes before the reform, and they demonstrate
significant treatment effects associated with the cohort exposed to the new curriculum.

Conclusion

In this paper we investigate the causal effect of a high school curriculum reform in China
on students’ educational outcomes in university, as well as on their happiness, mental and
physical health, self-confidence, confidence in their academic ability, and attitudes to-
wards learning. The reform, the implementation of which started in 2004, covered all
provinces of China and it was rolled out in different years in different provinces.

The new curriculum, which is major overhaul, pivoted away from the old lock-step
course structure where all students took the same required courses and only those
subjects that were covered in the national university entrance exam were considered
important. In contrast, the reform introduced a course credit system, changed the
textbooks, and significantly modified the way in which classes are taught, and allowed
the students to take elective courses in many subjects. The new curriculum also
introduced an “independent research studies” course which is designed to enhance
students’ skills for independent study and to cultivate their creativity.
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In addition, the new curriculum made such courses as arts (music and painting) and
physical education mandatory and a graduation requirement. The new curriculum also
placed emphasis on physical education with specific goals of instilling exercise habits in
high school students, and by making it impossible to replace a physical education class
with math or science classes, which had been the typical practice under the old curriculum
to better prepare the students for the high-stakes university entrance exam.

Using survey data on students from 15 universities and employing a difference-in-
differences strategy, we exploit cohort-varying exposure to the curriculum reform. We find
that the curriculum reform had a significant and positive effect on all student outcomes
analyzed. Specifically, students who were exposed to the new curriculum in high school
have better academic performance in university. Students of the new curriculum are more
likely to reveal a willingness to learn and to master the course material. These students are
also more engaged in social activities (student clubs) in university, they have more
confidence in their academic ability, and more overall self-confidence.

The reform not only improved students’ educational success in university, but it also
improved students’ mental health by making them less likely to have problems such as
feeling depressed, feeling panicked, or feeling as though their own life has no value.
The new curriculum, which included a strictly-enforced physical education require-
ment, made students more likely to retain a healthy body mass index. Finally, students
who attended high school under the new curriculum are also happier. A number of
sensitivity analyses demonstrate the robustness of the results.

The individuals analyzed here are high-achieving students who attend 15 good
universities of China. The impact of the reform might be different in other settings,
but the results indicate that this education reform had a significant impact on students’
academic success and mental and physical well-being, arguably by allowing them to
focus on subject matters in which they are interested, and by reducing undue stress of a
regimented curriculum.

Appendix

Goals of the New Curriculum
According to the “Basic Education Curriculum Reform Outline'®” issued by the Ministry
of Education of China in 2001, the reform has some general targets including “developing
students’ initial creativity, practical capability, scientific and human accomplishment, and
environmental consciousness,” “shaping students with strong body and good psycholog-
ical health; helping students form healthy aesthetic taste and life style,” “shaping students
with patriotism, collectivism and the love for socialism,” and “equipping students with the
conscience of socialist democracy, the rule of law and social responsibility,”."

There are six specific implementation goals of the reform as stated in the “Basic
Education Curriculum Reform Outline”. These goals are outlined as (1) Change the

"8 The link to the document is: http:/www.moe.gov.cn/srcsite/A26/jcj_kcjcgh/200106/£20010608_167343.
html.

19 Whether the reform was successful in hitting the first target (shaping students with patriotism, collectivism
and the love for socialism) was analyzed by Cantoni et al. (2017).
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existing curriculum, which puts too much emphasis on imparting knowledge to students,
to a new curriculum to emphasize helping students form positive and active attitudes
towards study. Make the process of learning become a process of acquiring the ability to
learn and forming correct values for students; (2) Change the current curriculum, which
contains too many subjects, to a more balanced comprehensive and selected curriculum.
Adjust the curriculum to satisfy different needs of students in different areas in China; (3)
Reduce the workload of students by removing the “hard, sophisticated, seldom-used and
outdated” contents from courses. Pay attention to students’ actual interest, and select the
most fundamental knowledge and skills for students which could provide lifelong benefits
to students; (4) Change the current style of cramming-teaching which only requires
students to memorize and accept what is taught in class, and cultivate students’ abilities
in collecting and processing information, acquiring knowledge, analyzing and solving
problems independently, as well as in communication and cooperation; (5) Employ the
curriculum to improve students’ development, teachers’ teaching skills and class quality,
instead of screening or selecting students; (6) Improve the adaptation of the curriculum to
students and schools by changing the centralized management of curriculum to a 3-tier
management at national, local and the school level.

Specific Changes in the Curriculum

Detailed implementation plans of the high school curriculum reform are stated in the
“Regular High School Curriculum Project (Trial)*** which were issued by the Ministry of
Education of China in 2003. First, although the standard compulsory classes of the old
curriculum (Chinese, foreign languages, mathematics, physics, chemistry, biology, history,
politics and geography) are retained, subjects of general technology and information
technology are added to the new curriculum. In addition, the new curriculum required
students to enroll in new courses such as social practice and investigate studies, as well as
community service. Second, the number of hours devoted to compulsory classes during
high school are reduced substantially, and elective classes are introduced. Third, a credit
system is introduced to determine the weight of each subject in the overall curriculum and
to evaluate the performance of students. Specific requirements on the number of credits
must be fulfilled in order for students to graduate from high school.

Under the old system, only those subjects which would be tested in the national
university entrance exams were considered as necessary part of the curriculum. Thus,
under the old curriculum students usually did not take or they took only a few of the so-
called “subsidiary courses” such as music or physical education because these courses
were not covered with China’s national university entrance exam.”! In contrast, the new
curriculum made it mandatory for all students to take a specific number of minimum

20 Official link of the document: http://www.moe.gov.cn/srcsite/A26/58001/200303/t20030331_167349.html.
2! In China, all students who wish to go to college must attend the national college entrance examination
(negligible number of students may have the chance to be accepted by a university directly, without taking the
college entrance exam, due to their special talents or awards received in national or international competitions).
The total scores of a student in the exam decides whether the student will be accepted by a university or not. In
the college entrance exams, all students are required to take exams on Chinese, math and English. If a student
follows the Arts track in high school, then student also needs to take exams on the subjects of history, politics
and geography. If a student follows the Science track in high school, the student also needs to take exams on
the subjects of physics, chemistry and biology.
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credits in all subject including physical education and art. This meant that the new
curriculum forced the students to take classes such as arts and physical education even
though these classes are not the focus of the university entrance exams.

In the new curriculum subjects such as Chinese, mathematics and physics contain
elective components, in addition to being compulsory. These elective courses cover
additional topics that could be of interest to students. More generally, electives include
two levels of courses. The so-called “Elective I” courses are required to be provided in
all high schools, while schools are required to provide “Elective II”’ courses based on
their local attributes and students’ interests. In these elective classes, students use
separate textbooks which are different from the textbooks used in compulsory courses.
This design allows students to have more freedom in the subjects they study compared
to students who went to high school under the old curriculum.

In contrast to the old lock-step curriculum in which all student took the same,
mandatory classes, the new curriculum established a credit system. Students earn 2
credits by studying a module (containing 36 classes, each of which is 45 min long) and
they need to pass a test on the material covered in that module. The new curriculum
requires students to complete a minimum number of credits in each compulsory subject
and at least a certain amount of total credits in elective courses to graduate from high
school. Students covered by the new curriculum are required to spend relatively more
time on investigative studies, arts and physical education than on subjects such as
physics and chemistry. For example, according to the new curriculum, the minimum
number of credits required for chemistry (the compulsory section) is 6 during the three
academic years in high school, while the number of credits required for arts, physical
education and health, and investigative study are 6, 11 and 15, respectively. In addition,
the new curriculum requires students to participate in comprehensive social activities
(such as community service). All students are required to attend at least one week of
social practice each year and they are also required to engage in at least 10 days of
community service to earn credit. As a consequence, under the new curriculum,
students have less workload in the traditional “major subjects” such as math, chemistry,
history, etc., but have more time to devote to subject of their interest, to arts and do
physical exercise. They also spend more time out of school to engage in social
activities.

Changes in Textbooks

Along with the re-design of the curriculum, textbooks for all subjects were re-
written. The new textbooks in all subjects changed dramatically in a number of
dimensions, including the purpose, structure, content and difficulty. The new
textbooks were designed under the guidance of the core goal of the curriculum
reform to alter the exam-oriented focus, to increase students’ interest in the subject
matters and to cultivate the ability to study independently. For example, as stated in
the “Curriculum Standards of Mathematics in Regular High School**”, one purpose

22 It is issued by the Ministry of Education of China in 2003 and published by the People’s Education Press.
The People’s Education Press provides the “curriculum standards” for all subjects on its official website. Here
is the link to the “Curriculum Standards of Mathematics in Regular High School” (in Chinese): http://old.pep.
com.cn/gzsx/jszx_1/czsxtbjxzy/xkbsyjc/gzsxkebz/.
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of the new mathematics textbook is to help students develop the ability to acquire
knowledge in mathematics independently, which was not the goal of the old version
of the textbook. The contents of the new and old versions of the math textbooks are
also different. In the new textbook of the compulsory math courses, only the most
fundamental knowledge in mathematics is presented. A series of other topics in
mathematics are covered in elective mathematics courses. These optional elective
courses include topics on the history of mathematics, economic mathematics, the
application of mathematics on information security and so on, which were not
covered in old textbooks. The new math textbook also integrated the concept of
mathematical modeling into every topic in the book to help develop students’
creativity and capacity of thinking analytically. Similar significant changes can be
found in the textbooks in all other subjects.>

Teacher Training and Exams

As part of the new curriculum reform teachers underwent extensive training to equip
them with skills to teach the new curriculum. Local governments were asked to
formulate and implement their own schedules to train teachers for the new curriculum.
No teacher was allowed to work until he/she completed the training program. Besides
fully understanding the new curriculum, teachers were instructed to develop better
teaching skills and methods. Teachers were coached to cultivate in students the ability
to work independently and motivate students to question, investigate, and research.?*

The “Basic Education Curriculum Reform Outline” states that a new student
evaluation system should be established. Specifically, the goal of this new evaluation
system is not only pay attention to students’ scores in exams, but to also focus on
students’ potential in all dimensions, and to help students build their identify and self-
confidence. To be consistent with the new curriculum, local education authorities
started to change the national university entrance exam accordingly. For example,
Shandong province (one of the first four provinces to employ the new curriculum)
changed the structure and contents of its university entrance exam in 2007.>> A newly
designed comprehensive test was added to the university entrance exam. This compre-
hensive test covered materials in the subjects of arts, technology (general and informa-
tion), physical education and health, and so on. The comprehensive test accounts for 60
(out of 750) points of the university entrance exam.*® Other provinces and municipal
cities adjusted their university entrance exams as well.

23 As another example, in the physics textbook of the new curriculum students are only required to learn
materials in mechanics and electricity, while under the old curriculum students were required to study
mechanics, electricity, thermodynamics, optics and atoms. The Ministry of Education of China published
the standard curriculum for regular high schools for 15 subjects (such as Chinese, math, English, physics,
chemistry, physical education and health, arts, etc.) in 2003, which contain all the details of the curriculum for
each subject.

24 The detailed guidelines for teacher training are provided in the “Basic Education Curriculum Reform
Outline” and the “Opinions from the Ministry of Education on Further Enhancement of Teacher Training for
the New Basic Curriculum”, issued by the Ministry of Education of China.

25 The national university entrance exams in China are held by each province and municipal city. Some
provinces and municipal cities may employ the same tests, but some areas administer their own tests.

26 Details can be found in the “Guidance Plan for Regular College Admission in Shandong Province 2007”.
http://kszy.jnjyw.edu.cn/kcgg/200412/795.html.
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Table 14 The effect of the curriculum reform on education outcomes, self-confidence, and membership in

student clubs by gender

Outcomes (1) 2)
Male Female
Number of “A” grades 0.327 0.683***
(0.226) (0.221)
Current rank in University —3.655%%* —4.063%**
(0.995) (1.331)
Often skipped classes in major courses —0.027 —0.011
(0.030) (0.022)
Number of clubs joined 0.5627%#* 0.194*
(0.167) (0.116)
Wants to learn as much as possible 0.087 —0.021
(0.053) (0.028)
Strong desire to master course material 0.184#:#* —0.034
(0.031) (0.042)
Confidence in mastering course material 0.104* 0.041
(0.053) (0.043)
Confidence in solving the hardest problems 0.073 0.084**
(0.049) (0.041)
Student and parent characteristics Yes Yes
Education spending in province per high s Yes Yes
chool student in each high school cohort
See notes for Table 5
Table 15 The effect of the curriculum reform on happiness, BMI and mental health by gender
Outcomes 1) (@)
Male Female
Happiness index 2.7047%%% —0.888
(0.862) (0.994)
Healthy BMI 0.065%* 0.027
(0.030) (0.047)
Feels sad and melancholic —0.066* —0.122%%%*
(0.036) (0.025)
Feels depressed —0.103##* 0.022
0.031) (0.028)
Becomes unhappy easily —0.077%* -0.014
(0.032) (0.029)
Feels that there is nothing to expect for —0.057%** —0.025
(0.023) (0.022)
Loses interest in almost everything —0.021 —0.0927##*
(0.029) (0.029)

@ Springer



Journal of Labor Research

Table 15 (continued)

Outcomes (1) 2)
Male Female
Cannot acquire joy from anything —-0.017 0.002
(0.030) (0.023)
Feels panic —0.010 —0.086%**
(0.027) (0.029)
Feels perturbed —0.038* —0.052%*
(0.020) (0.022)
Feels that life has no value —0.046* 0.001
(0.027) (0.022)
Feels scared for no reason —-0.026 —0.018
(0.022) (0.031)
Mental health index —0.046%** —0.038***
(0.013) (0.015)
Holds positive attitudes towards him/herself 0.068%** 0.083*
(0.029) (0.050)
Thinks of him/herself as a loser —0.032 —0.041
(0.033) (0.027)
Student and parent characteristics Yes Yes
Education spending in province per Yes Yes

high school student in each high school cohort

See notes for Table 6
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