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Study abroad can be a life-changing experience, but evidence of its effectiveness 

is mixed. We examine the experience of studying abroad at colleges in the US 

and China, which are the largest receiving and sending countries of 

international students respectively. Using data from two comparable national 

surveys that follow the same design, we estimate causal effects by matching 

students who studied abroad during college to those who did not, based on their 

propensity to study abroad. First, we survey student profiles to better 

understand who studied abroad. We found that parental education and 

urbanity makes difference in participation. Second, we examine the impact of 

study abroad on student academic achievement, using multivariate regression 

and propensity score matching. Finally, we exploit the matched samples to 

examine impact heterogeneity by student background. We find a positive, 

statistically significant but small impact on student academic achievement in 

both countries, with a higher impact for American students. 

 

 

Introduction  

The United States, a traditional receiving country of international students, has started 

to send more students abroad. One out of ten students now have overseas learning 

experience during college. In some colleges and universities, spending a semester or 

an academic year overseas has already become an integral part of college life (IIE, 2016). 
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Given the growing proportion of undergraduate students with overseas learning 

experience, study abroad has become a significant part of the US higher education 

system that cannot be ignored by education researchers and policy makers. A key 

question for study abroad stakeholders is: what is the value-added of study abroad to 

college education?  

 

China, a country that has traditionally sent students abroad, has started to involve 

more college students in study abroad programs that are sponsored by or affiliated 

with Chinese institutions, instead of letting Chinese students completely leave their 

Chinese institutions and enroll in a program at a foreign country as an international 

student. The most recent Chinese College Student Survey (CCSS) shows that 6% of 

college students studied abroad before graduation and approximately 35% of students 

are planning to do so.  

 

Given the rapid increase of students studying abroad in higher education and the 

growing consensus that studying abroad provides some of the richest and most 

powerful forms of experiential learning for our students (Burn, 1991; Hamir, 2011; Kuh, 

1995; Kuh et al., 2008; Laubscher, 1994; McKeown, 2009; Tarrant et al., 2014; Li, 2016), 

policymakers and the general public have become increasingly interested in the 

potential impact of study abroad across disciplines. Extant literature on Chinese 

students studying abroad mostly focus on students who leave China completely to 

pursue an overseas degree and potentially cause brain drain. Very few prior-studies 

examine the behavior of Chinese college students studying abroad in non-degree 

programs.  As a comparison, the main stream of American college students studying 

abroad is in non-degree programs. Thus, results from the US may provide a good 

reference.    

 

Hence, the goal of this research is therefore to quantify the value of studying abroad 

during college using descriptive analysis and quasi-experimental methods such as 

Propensity Score Matching with a good outcome measure (e.g., academic achievement) 

that is available in both the US and China. In this research, we choose GPA as a proxy 

for academic achievement. The data used in this research comes from the National 

Survey of Student Engagement (NSSE) in the US and the CSSS in China, both collected 

in 2014. After investigating student profile and estimating the impact of studying 

abroad on college students’ academic development in the US, and China separately, 

this research also conducts a comparison by examining the similarities and differences 
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between the two countries. This research is designed to address the following research 

questions: 

 

1) In the U.S, who studied abroad during college and what are the 

impacts of study abroad on undergraduate students’ academic 

achievement?  

 

2) In China, who studied abroad during college and what are the 

impacts of study abroad on undergraduate students’ academic 

achievement? 

 

3) What are the similarities and differences between the US and China, 

in terms of study abroad student profile and the impact of this 

experience on students’ academic achievement? 

 

The remainder of this paper is organized as follows: Section Two reviews existing 

literature on the impact of studying abroad on student academic achievement; Section 

Three describes the data source; Section Four introduces the empirical strategies and 

sample; Section Five presents the results based on Ordinary Least Square regression 

and Propensity Score Matching, by using studying abroad as an indicator; and Section 

Six concludes the paper with a summary of findings, limitations, and further analysis. 

 

Literature Review 

Regarding the value of study abroad, a large body of study abroad research focused 

on intercultural understanding and reported a positive impact of study abroad on 

student global engagement, cross-cultural adaptability and cultural sensibility 

(Carlson, 1990; Carlson, 1998; Paige et al., 2002; Chieffo, 2004; Kauffmann et al., 1992; 

Kitsantas, 2004; Williams, 2005; Anderson et al, 2006; Black & Duhon, 2006; Lewin, 

2010; Li, 2016). More recent studies looked into the relationship between study abroad 

and labor market outcomes such as employment and starting salary. Findings from 

these studies are consistent: study abroad has positive impact on student career path, 

earnings and employment (Paige, 2009; Palifka, 2009; Salisbury, 2009; Li, 2016). 

Trooboff (2008)’s results also shed light of the mechanism because employers value 

study abroad in hiring recent college and university graduates.  However, the findings 

on academic achievement are mixed. A number of studies have evaluated the effects 

of study abroad experience on student academic development. Overall, evidence from 
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these studies was mixed, depending on the data, outcome measure, program type, and 

methodology. However, there are more studies reporting positive effects. 

 

On the positive side, many studies (Allen, 2009; Barron, 2003; Diao, &Freed, 2011;, 

Engle, 2012; Foster, 2001; Freed, 1995; Freed, 1998; Freed, Segalowitz, & Dewey, 2004; 

Jimenez-Jimenez, 2010; and Segalowitz et al., 2004) reported students gained foreign 

language proficiency from their studies overseas. Engle and Engle (2004), Kinginger 

and Farrell (2004), Allen (2009), and Diao and Freed (2011) found positive evidence in 

French grammar and vocabulary of students by using a pre-/post-test comparison. 

Similar evidence was found in other language programs such as for Spanish (Jimenez-

Jimenez, 2010; Segalowitz et al., 2004), Chinese (Foster, 2001), and Hebrew (Donitsa-

Schmidt & Vadish, 2005). Regarding concerns that studying abroad may delay timely 

college completion, Xu et al., (2013) found beneficial effects of study abroad programs 

on undergraduate degree completion. O’Rear et al., (2014) also confirmed that 

studying abroad can increase the likelihood of college graduation. Li (2016) found that 

study abroad during college has positive impact on student GPA.  

 

On the negative side, Wilkinson (1998) interviewed four students and challenged the 

idea that study abroad facilitates student language acquisition; Savicki et al., (2012) 

reported no evidence that studying abroad improves student language acquisition 

from the two programs to Austria and Spain; Mendelson’s (2004) assessment did not 

find positive evidence of student academic achievement either.  

 

It is important to bear in mind, however, that despite the results, sample sizes of these 

studies are commonly small and only one study identify a control group (Jimenez-

Jimenez, 2010) and its selection criteria remains questionable. Even though small 

group studies may provide deep understanding of a behavior where large datasets can 

fail, Jimenez-Jimenez chose a group of six native speakers from Spanish-speaking 

countries as a control group to study abroad students who learned Spanish as a second 

language, which was not the best comparison for many reasons. The two 

undergraduate degree completion studies, Xu et al., (2013) and O’Rear et al., (2014), 

addressed the sample size problem by using data from one college (Old Dominion 

University) and from one state (Georgia), but one college and one state is hardly 

representative. Thus, solid research with national-level data is needed to check the 

external validity of these studies in order to obtain an accurate estimate of the real 

effect of study abroad on a student’s academic achievement.  
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Even when national-level datasets are available, a comparative study might still not 

be feasible, unless the data from different countries are collected with the same (or 

similar enough) survey design and outcomes are measured in the same way. By the 

same token, even though studies reporting positive effects seem to be more in number 

than other studies, heterogeneous effects by sending countries (i.e., the impact of study 

abroad on American students are substantially different from that on Chinese students) 

remain unknown. There is far too little understanding of the theory and practice of 

this type of learning in the context of comparative and international education. 

 

Data Source 

This study uses two comparable national surveys in the US and China to estimate and 

compare the impact of study abroad programs on student academic achievement. The 

American dataset used is from the National Survey of Student Engagement (NSSE) 

2014 conducted by Indiana University.1 The Chinese dataset we used is the restricted 

use data from the Chinese College Student Survey (CCSS), which is the largest national 

survey on college students in China.  Specifically, we used the Questionnaire for 

Undergraduate Students in Four-year Institutions, which was developed from the 

NSSE questionnaire through the collaboration between Indiana University and 

Tsinghua University. Based on our knowledge, the CCSS is the only national survey 

in China that contains information about study abroad during college. More 

importantly, because the questionnaire is developed from NSSE, the CCSS has many 

similarities with the NSSE. Given the substantial similarities 2  between these two 

surveys, this pair of datasets provides a unique opportunity to conduct a comparative 

study that perfectly fits this research’s purpose. 

  

                                                
1 To the best of our knowledge, the NSSE, the Student Experience in the Research University Survey 

(SERU), and the College Senior Survey (CSS) are the only three US national college experience surveys 

that contain information on study abroad. These surveys focus on how students evaluate their experience 

at the higher education institutions they attend, and each survey has its own pros and cons. We chose the 

NSSE over SERU and CSS because the NSSE is larger and the most spread-out sample than the other two. 

For example, the NSSE 2014 contains data on 29,836 senior students from 622 US colleges and universities 

vs. 23,523 senior students from 95 US institutions in the CSS 2014. Another example from SERU is that 

the survey excludes non-research colleges and universities, such as liberal arts colleges, which are the 

majority institutions with respect to both undergraduate enrollment and study abroad. Therefore, the 

NSSE is the most desirable dataset for this research. 
2 Like NSSE, the CCSS examines student engagement at college with a particular focus on higher impact 

activities such as study abroad. And because the CCSS employs NSSE’s survey design, CCSS’s 

instruments, measurements and the coding structure are very similar to NSSE as well. For instance, both 

CCSS and NSSE ask students how many hours per week they spend to prepare their classes and specify 

that “preparing for class” include studying, reading, writing, doing homework or lab work, analyzing 

data, rehearsing, and other academic activities. 
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Methodology 

Quantitative identification of the causal effect of study abroad is difficult because of 

data constraints and problems such as endogeneity (i.e. participation in study abroad 

programs is determined by variables which also determine the dependent variable). 

This research uses a multivariate regression model and a Propensity Score Matching 

(PSM) strategy to address the endogeneity problem. 

 

Baseline Model The baseline model to estimate the effect of studying abroad on 

student academic achievement is specified as following: 

 

  332211 XXXZY     (1) 

 

This model builds upon the standard education production function. Where Y refers 

to academic achievement, Z is a dummy variable indicating whether or not the 

student studied abroad during college, and X is the vector of confounding covariates, 

and   is the error term that follows a normal distribution. More specifically, we use 

the self-reported Grade Point Average (GPA) to measure academic achievement.  In 

the NSSE 2014 survey, students were asked to report the most grades received on 

courses.  We convert grades to GPA on a scale of 1-4 based on the guideline of the 

College Board,3 and then rescale the GPA into 1-100 scale to make it comparable with 

the Chinese data.  The CCSS asked for the average course grade in “last semester” (1-

100 scale).  As the GPA measures are not directly comparable across countries, we 

estimate the models separately for the US and the Chinese samples, and compare the 

effect size of the estimates.4  With regards to the covariates, we include variables that 

are correlated to academic performance as suggested by the literature (Freed, 2014; 

Salisbury, 2009). Specifically, 𝑋1 stands for student characteristics and college 

experience, including age, gender, ethnicity, academic major, enrollment status (US 

only), whether live on campus (US only), and hours per week spent on course-related 

work, 𝑋2 are the family covariates including parents’ education level, whether live in 

urban area (China only), and whether the student is the only child in his/her family 

(China only), 𝑋3are institutional characteristics including the type, size, and location 

of the institution. The variables are constructed with self-reported information in the 

                                                
3 http://www.collegeboard.com/html/academicTracker-howtoconvert.html   
4 GPA may not be comparable across universities. A conventional way to address this problem is to 

include institution fixed-effect in the model. However, when institution fixed-effects were included, some 

individual and family variables were omitted because of collinearity. Thus we decided to control for 

available institutional characteristics that may result in differences in grading.  

http://www.collegeboard.com/html/academicTracker-howtoconvert.html
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NSSE 2014 and CCSS 2014. Tables A1 and A2 (see Appendix) report the measurement 

and descriptive statistics of the variables used for the US and the Chinese samples, 

respectively. 

 

Propensity Score Matching In order for the Ordinary Least Square (OLS) estimate of 

the coefficient on study-abroad program to be the true causal effect, participation in 

study abroad programs must be exogenous to student academic performance. But we 

are concerned about the selection bias that could arise because students are not 

randomly assigned to such programs, but self-selected. It could be argued that 

students from affluent families are more likely to go abroad as they can obtain extra 

financial support from parents, which is implied by the descriptive analysis. Affluent 

families are also more likely to afford extra educational services that assist students 

with their coursework such as data/software licenses, private tutoring, and 

professional editing. Consequently, the between-group difference in academic 

achievement may not be caused by study abroad experience, but because the study-

abroad group is ultimately different from the non-study-abroad group. In other words, 

these two groups are not comparable at all. If that is the case, estimates from the OLS 

regression will be biased. 

 

In order to identify the true treatment effect, this study endeavors to address the 

endogeneity problem with Propensity Score Matching (PSM). Propensity score theory 

states that rather than controlling for all the variables, it is sufficient to control for just 

the propensity score, which is just a one-number summary of the covariates. 

 

)|1Pr()( XZXe         (2) 

 

where Z is the treatment variable (participating study abroad in this research) and X 

is a vector of pre-treatment covariates. In practice, this means using the matched 

groups to estimate each mean. The primary advantage of Propensity Score Matching 

over Ordinary Least Square is that Propensity Score Matching does not have to specify 

the multi-dimensional relationship between X and the outcome. This way, Propensity 

Score Matching also reduces bias caused by possible multicollinearity among 

covariates. In this study, the estimand is Average Treatment effect on the Treated 

(ATT). In terms of estimation strategy, Probit regression is used to estimate this effect 
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size.5 The results reported in this paper are from use of the nearest neighbor method 

without replacement.6 

 

Analytic Sample The American data used is a 20% random sample from the NSSE 2014, 

which was collected by Indiana University and shared with Teachers College, 

Columbia University.7  It contains 5,361 students from 71 universities and college. 

Institutions’ participation in the NSSE survey is voluntary, and each institution uses 

different sampling strategies to select students. The response rate varies across 

institutions with an average of 31% in 2014.  Although the NSSE sample cannot be 

considered as a strictly representative sample of the US undergraduate students 

without a random sampling scheme, its demographic composition is overall similar to 

the US Bachelor’s-Granting institutions and students, with a little over-representative 

of public colleges and universities and master’s colleges and universities under the 

Carnegie Basic Classification. 

 

The Chinese sample from the CCSS 2014 survey contains 55,529 students from 38 four-

year universities and colleges in China.8 Similar to NSSE, the participation in the CCSS 

survey is voluntary.  But in each participating institution, the student sample is 

selected with a stratified random sampling strategy.  The overall response rate of the 

2014 survey is 67%.  The sample is a little over-representative of Project “985” and 

Project “211” universities (i.e. the two elite university projects in China) and 

universities specialized in science and engineering. In order to make the samples 

representative for both countries, institutional and individual sampling weights 

provided by the NSSE team and the CCSS teams are applied in all analyses. 

 

Empirical Results 

Descriptive analysis Overall, studying abroad during college is more common in the 

US than in China. The American representative sample used in this research includes 

more than 5,500 students who were attending college in 2014. Among them, 

approximately 14% of students have study abroad experience. The Chinese data from 

                                                
5 Probit regression is a conventional way to estimate models with binary dependent variable. The error 

term is assumed to follow the standard normal distribution. Probit models are most often estimated with 

the standard maximum likelihood procedure. 
6 The nearest neighborhood matching is one of the methods to construct comparable control group for the 

treatment group. It chooses the control unit that is closest to the treated unit on a given distance measure 

based on the propensity score.  The matching is done one at a time for each individual in the treatment 

group. Once a match is selected, it will not be replaced back to the untreated pool.  
7 According to NSSE’s data sharing policy, only a random sample up to 20% of the full sample is available. 
8 We were able to have access to the full sample of CCSS 2014. 
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over 55,500 college students in the same year shows a 6% participating rate in study 

abroad, less than half of the American participating rate.  

 

Figure 1. Disciplinary Distribution of Study Abroad Population, by field of study 

 

 

The composition of study abroad population is also different. Female students are 

underrepresented (43% in the study abroad sample vs. 47% in the full sample) in China 

and overrepresented in the US (75% female in the study abroad sample vs. 65% female 

in the full sample). Figure 1 breaks down the study abroad populations by their field 

of study. Engineering program accounts for 47% of the Chinese study abroad 

population but only 7% in the U.S.9  

 

With regard to the differences in study abroad behavior by sub groups, Table 1 

presents the percentage of students that studied abroad in each groups, which can be 

interpreted as how likely a student from that group will study abroad. In general, 

female students are more likely to study abroad in the US but less likely in China. In 

both countries, students in Arts & Humanities, Social Sciences, and Business majors 

are more likely to study abroad than other majors. In contrast, the percentage of Health 

students studied abroad is dramatically low. 

  

                                                
9  This could be explained by sampling difference. The Chinese sample is over-representative of 

engineering students.  According to the national statistics of 2014, engineering students accounted for 33% 

of the total enrollment of four-year undergraduate students. The percentage in CCSS 2014 is 46.6% after 

weights are applied. This is because the sample contains a higher percentage of engineering concentrated 

universities and colleges. 
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Table 1. Percentage of Students Studied Abroad 

 US China 

 

Number of 

Students 

% of students 

studied abroad 

Number of 

Students 

% of students 

studied abroad 

Total 5,631 13.9 55,529 6.1 

Gender     
Male 1,968 10.3 28,592 6.6 

Female 3,663 15.9 26,937 5.7 

Major     
Arts & Humanities 615 21.8 6,263 7.8 

Natural Sciences 906 13.1 5,877 5.7 

Social Sciences 1,642 16.3 4,304 7.1 

Business 850 13.1 7,750 7.0 

Health 792 8.5 3,163 2.3 

Engineering 452 11.9 27,041 6.0 

All other 374 16.7 1,131 4.1 

Enrollment Size     
Small 1,802 15.1 9,904 5.9 

Medium 1,236 14.6 28,937 6.6 

Large 2,453 13.3 16,688 5.5 

Parental Education     
High School 1,067 8.8 36,444 4.6 

College 2,773 12.7 15,878 8.3 

Graduate School 1,791 18.9 1,878 14.8 

 

Parental education turns out to be a strong indicator of students’ study abroad 

behavior. As indicated in Figure 2, both in the US and China, students with highly 

educated parents are more likely to study abroad compared to other students. The US-

China gap is quite small among students with parents with a graduate school 

education. One possible explanation could be that highly educated parents are more 

likely to have a high income to pay for their children’s study abroad programs. 

Another possibility could be that highly educated parents have international exposure 

themselves. Compared to less educated parents, these parents tend to be more open-

minded and willing to support their children studying abroad. Having an urban 

background is another strong determinant to studying abroad behavior. In particular, 

the participating rate of Chinese students from rural areas is remarkably low. Again, 

family’s socio-economic status determines students’ decisions about studying abroad. 
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Figure 2. Percentage of Students Studying Abroad by Parental Education  

 

 

Multivariate regression The baseline Ordinary Least Square regression model based 

on Equation (1) is established to investigate the average effect of study abroad. We ran 

three sets of regressions on each dataset and report the results in Table 2. Models 1 and 

4 include student demographic characteristics; Models 2 and 5 include student and 

family variables; Model 3 and 6 are the full specification by adding institutional control 

variables.   

 

The estimations across these three models consistently report a statistically positive 

impact of study abroad on student academic achievement, in both the US and China 

settings. Results indicate about a roughly three point increase10 in GPA on a scale of 1-

100 for American students and one-point increase11 for Chinese students. Results also 

suggest the following: 1) in both the US and China, female students outperform male 

students; compared to students in Arts and Humanities, students in other majors tend 

to have a lower GPA; majority students (white American students and Han Chinese 

students) outperformed minority students; 2) in terms of family background, parental 

education is not associated with student GPA in the US but a strong predictor of 

Chinese students’ academic achievement. In China, the father’s education turns out to 

be positively associated with student GPA while no such evidence is found in the 

relationship between mother’s education and student academic outcomes, after 

controlling for institutional characteristics; and 3) students from American private 

institutions or Chinese elite colleges and universities (e.g., Chinese Project 985 and 

                                                
10 Effect size is  0.22 standard deviation for American students 
11 Effect size is 0.10 standard deviation for Chinese students 
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Project 211 higher education institutions that receive exclusive funding from the 

central government) outperformed students of other institution types.  

 

Table 2. OLS Regression Results 

US China 

Variable 

Model 

1 

Model 

2 

Model 

3 Variable  

Model 

4 

Model 

5 

Model 

6 

abroad 3.02*** 2.84*** 2.77*** abroad 0.96*** 0.91*** 0.97*** 

 (0.44) (0.46) (0.46)  (0.21) (0.21) (0.20) 

hours 0.22*** 0.21*** 0.21*** hours 0.17*** 0.17*** 0.14*** 

 (0.02) (0.02) (0.02)  (0.01) (0.01) (0.01) 

age 0.18*** 0.21*** 0.20*** age -0.04*** -0.04*** -0.03*** 

 (0.02) (0.03) (0.03)  (0.01) (0.01) (0.01) 

male -1.17*** -1.22*** -1.20*** male -3.16*** -3.15*** -3.29*** 

 (0.38) (0.39) (0.39)  (0.11) (0.11) (0.10) 

white 2.48*** 2.53*** 2.59*** minority -1.20*** -1.26*** -1.97*** 

 (0.54) (0.55) (0.56)  (0.17) (0.17) (0.17) 

black -5.40*** -5.07*** -5.12*** party 4.69*** 4.66*** 4.33*** 

 (0.89) (0.90) (0.91)  (0.15) (0.15) (0.15) 

hispanic -1.17 -0.47 -0.70 m_social -0.55 -0.59 -0.77 

 (0.80) (0.83) (0.85)  (0.23) (0.23) (0.22) 

asian 1.79* 2.06** 1.82* m_natural -1.49*** -1.53*** -1.99*** 

 (0.94) (0.93) (0.95)  (0.21) (0.21) (0.21) 

m_social -1.80*** -1.62*** -1.51*** m_business -1.30*** -1.34*** -1.11*** 

 (0.57) (0.57) (0.57)  (0.20) (0.20) (0.19) 

m_natural -2.31*** -2.31*** -2.18*** m_health -1.95*** -2.03*** -2.20*** 

 (0.65) (0.66) (0.66)  (0.25) (0.25) (0.27) 

m_business -2.67*** -2.59*** -2.64*** m_engineer -1.48*** -1.52*** -1.56*** 

 (0.66) (0.66) (0.66)  (0.17) (0.17) (0.17) 

m_health -2.91*** -2.69*** -2.73*** m_other -2.02*** -2.06*** -2.43*** 

 (0.68) (0.69) (0.69)  (0.37) (0.37) (0.37) 

m_engineer -5.49*** -5.58*** -5.34*** onlychild  -0.36*** -0.33*** 

 (0.86) (0.86) (0.88)   (0.11) (0.11) 

m_other -4.43*** -4.20*** -4.26*** urban  -0.46*** -0.64*** 

 (0.88) (0.88) (0.88)   (0.11) (0.11) 

Full-time  -0.03 -0.03 

Father 

College+  0.81*** 0.37** 

  (0.66) (0.66)   (0.18) (0.17) 

Transfer   0.39 0.36 

Mother 

College+   0.45** 0.21 

  (0.49) (0.49)   (0.20) (0.20) 

dorm  0.45 0.38 medium   -0.59*** 

  (0.41) (0.42)    (0.17) 

first  -1.77*** -1.75*** large   -1.61*** 

  (0.52) (0.52)    (0.19) 

pedu_cl  0.75 0.80 inst_985   5.43*** 

  (0.59) (0.59)    (0.19) 
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pedu_gs  0.69 0.73 inst_211   2.07*** 

  (0.74) (0.74)    (0.17) 

private   1.50*** inst_univ   0.57*** 

   (0.56)    (0.15) 

medium   0.87 munici   -1.05*** 

   (0.55)    (0.12) 

large   0.96     

   (0.64)     

r_neweng   1.01     

   (0.70)     
        

_cons 79.51*** 78.58*** 77.40*** _cons 79.13*** 79.53*** 79.73*** 

 (0.92) (1.50) (1.59)  (0.31) (0.32) (0.34) 

N 5,477 5,387 5,387 N 36,736 36,736 36,736 

R-Squared 0.08 0.08 0.08 R-Squared 0.08 0.09 0.12 

Note: a) Coefficients are reported; b) Robust standard errors are in parentheses; c) Reference group for 

race, major, region, and enrollment size are other race (US data) or minority (China data), Arts and 

Humanities majors, and small enrollment size (American institutions with under 2,500 enrollment or 

Chinese institutions with under 20,000 enrollment); and d) * p<0.1; ** p<0.05; *** p<0.01. 

 

Propensity score matching To address selection bias, we employ a Propensity Score 

Matching approach. We first compute propensity scores for each student, then find a 

match for each study-abroad student from the non-study-abroad group based upon 

their propensity score, run a weighted regression on the matched sample, and estimate 

the Average Effect on the Treated (ATT). Because Propensity Score Matching is only 

appropriate when certain assumptions hold, such as common support and balance, 

we check the common support in Figure 3.   

 

Figure 3. Propensity Score Matching – Common Support, by country 

 

Specifically, we plot the distribution of propensity scores with the study-abroad group 

in the top histogram and the non-study-abroad in the bottom histogram. The 
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horizontal axis indicates propensity scores and the length of each bar on the vertical 

axis indicates the fraction of sample falling into a corresponding interval of propensity 

score. As we can see from Figure 3, the overlap of the propensity score is pronounced, 

especially in the lower half. Only a few observations are off support at the high end of 

the propensity score.  

 

The critical task for Propensity Score Matching is to find a balanced model. This study 

uses a rule of thumb to define “good balance”: 1) for continuous variables, the 

difference in means is less than or equal to .05; treatment group (study abroad students) 

standard deviations and the ratio of standard deviations are between .91 and 1.1; and 

2) for binary/indicator variables, the difference in percentage across groups is less than 

or equal to .025. Table A3 (see appendix) summarized the balance check for each of the 

variables. Overall this model satisfies the balance criteria except the variable age, not 

perfectly but as well as we can achieve. Regression results from Propensity Score 

Matching are reported in Table 3, along with heterogeneous effects. 

 

Heterogeneous effects and robustness check For heterogeneous effects, we seek to 

determine how individual characteristics interact with the study abroad experience in 

terms of academic achievement. Hence, we examine how the impact of study abroad 

varies depending on individual characteristics, such as gender, race, and major. These 

potential differences are tested by adding a series of interaction terms to the final 

regression model (Model 3) on the matched sample. The interaction is generated as the 

product of two dummy variables. Study abroad is coded as a dummy, as are student 

characteristics. For example, the AbroadXmale variable is the interaction of study 

abroad and gender, which is computed by the study abroad variable (1=studied 

abroad; 0=did not study abroad) multiplied by the gender variable (1=male; 0=female). 

The coefficient of AbroadXmale indicates the gender difference in the impact of 

studying abroad on student academic achievement. Table 3 summarizes the regression 

results for each of the above characteristics by adding one interaction at a time, along 

with the original results from Propensity Score Matching without interactions.  
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Table 3.  Propensity Score Matching Results and Heterogenous Effects 

US China 

Variable PSM Male White 

Natural 

Science Variable PSM Male Han 

Natural 

Science 

abroadRXmale  2.61*   abroadXmale  0.45   

  (1.60)     (0.77)   
abroadRXwh~e   0.84  abroadXhan   0.67  

   (1.61)     (1.16)  
abroadRXm_natural    -0.19 abroadXm_natural    -0.19 

    (0.81)     (0.78) 

abroadR 2.86*** 2.18*** 2.24*** 2.95*** abroad 0.75* 0.50 0.13 0.86 

 (0.74) (0.89) (1.35) (0.83)  (0.39) (0.55) (1.09) (0.59) 

hours 0.22*** 0.22*** 0.22*** 0.22*** hours 0.11*** 0.11*** 0.11*** 0.11*** 

 (0.04) (0.04) (0.04) (0.04)  (0.02) (0.02) 0.02 0.02 

age 0.13 0.13 0.13 0.13 age 0.00 0.00 0.00 0.00 

 (0.09) (0.09) (0.09) (0.09)  (0.05) (0.05) (0.05) (0.05) 

male -0.89 -2.18 -0.89 -0.89 male -2.94*** -3.16*** -2.94*** -2.94*** 

 (0.81) (1.34) (0.81) (0.81)  (0.40) (0.58) (0.40) (0.40) 

white 0.48 0.46 0.05 0.48 han 1.98*** 1.97*** 1.62*** 1.99*** 

 (1.14) (1.14) (1.56) (1.13)  (0.61) (0.61) (0.75) (0.61) 

black -11.06*** -11.03*** -11.03*** -11.07*** party 3.52 3.53 3.53 3.52 

 (2.15) (2.16) (2.15) (2.15)  (0.50) (0.50) (0.50) (0.50) 

hispanic -1.35 -1.18 -1.36 -1.34 m_social -1.03 -1.04 -1.03 -1.03 

 (1.62) (1.63) (1.62) (1.62)  (0.81) (0.81) (0.81) (0.81) 

asian -4.73*** -4.86*** -4.74*** -4.74*** m_natural -1.77** -1.77** -1.77** -1.67* 

 (1.91) (1.92) (1.91) (1.92)  (0.84) (0.84) (0.84) (0.99) 

m_social -1.92* -1.90* -1.91* -1.92* m_business -1.52** -1.53** -1.52** -1.52** 

 (1.05) (1.05) (1.04) (1.04)  (0.75) (0.75) (0.75) (0.75) 

m_natural -1.82 -1.76 -1.82 -1.22* m_health -1.68 -1.68 -1.67 -1.68 
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 (1.22) (1.22) (1.22) (2.90)  (1.34) (1.33) (1.33) (1.34) 

m_business -3.12*** -3.10*** -3.11*** -3.11*** m_engineer -1.01 -1.01 -1.01 -0.91 

 (1.15) (1.15) (1.15) (1.15)  (0.64) (0.64) (0.64) (0.81) 

m_health -3.22** -3.21** -3.24** -3.21** m_other -4.37*** -4.37*** -4.38*** -4.36*** 

 (1.46) (1.45) (1.47) (1.46)  (1.78) (1.78) (1.78) (1.78) 

m_engineer -5.63*** -5.54*** -5.62*** -5.05*** onlychild -0.28 -0.28 -0.29 -0.28 

 (1.71) (1.71) (1.71) (3.09)  (0.47) (0.47) (0.47) (0.47) 

m_other -2.90 -2.68 -2.88 -2.89 urban -0.99 -0.98 -0.99 -1.00 

 (1.89) (1.90) (1.89) (1.89)  (0.49) (0.49) (0.49) (0.49) 

ft 1.60 1.67 1.64 1.61 fabaplus 0.08 0.08 0.08 0.08 

 (1.34) (1.34) (1.34) (1.34)  (0.56) (0.56) (0.56) (0.56) 

trans -0.67 -0.69 -0.68 -0.67 mobaplus 0.28 0.28 0.29 0.29 

 (1.12) (1.12) (1.12) (1.13)  (0.63) (0.63) (0.63) (0.63) 

dorm -0.43 -0.44 -0.43 -0.43 large -2.25*** -2.25*** -2.25*** -2.25*** 

 (0.85)    （0.86） (0.85) (0.85)  (0.80) (0.80) (0.80) (0.80) 

first -0.19 -0.16 -0.16 -0.20 medium -0.75 -0.76 -0.75 -0.75 

 (1.14) (1.14) (1.14) (1.14)  (0.62) (0.62) (0.62) (0.62) 

pedu_cl 2.35* 2.39* 2.37* 2.36* inst_985 5.79*** 5.79*** 5.79*** 5.79*** 

 (1.37) (1.37) (1.37) (1.37)  (0.68) (0.68) (0.68) (0.68) 

pedu_gs 2.06 2.13 2.08 2.06 inst_211 1.97*** 1.97*** 1.97*** 1.97*** 

 (1.66) (1.67) (1.66) (1.66)  (0.64) (0.64) (0.64) (0.64) 

pri 2.31** 2.28** 2.31** 2.31** inst_univ 0.28 0.28 0.28 0.28 

 (1.07) (1.07) (1.07) (1.07)  (0.58) (0.58) (0.58) (0.58) 

medium 1.54 1.55 1.54 1.54 munici -1.58*** -1.58*** -1.58*** -1.58*** 

 (1.08) (1.08) (1.08) (1.08)  (0.49) (0.49) (0.49) (0.49) 

large 4.39*** 4.35*** 4.38*** 4.39***      

 (1.33) (1.33) (1.32) (1.33)      
r_neweng 1.53 1.49 1.50 1.53      

 (1.44) (1.46) (1.44) (1.45)      
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_cons 76.04*** 76.34*** 76.32*** 75.95*** _cons 80.38*** 80.50*** 80.37*** 80.33*** 

 (3.62) (3.64) (3.70) (3.62)  (1.43) (1.48) (1.43) (1.47) 

N 1,280 1,280 1,280 1,280 N 3,568 3,568 3,568 3,568 

R-Squared 0.11 0.11 0.11 0.11 R-Squared 0.09 0.09 0.09 0.09 

Note: a) Coefficients are reported; b) Robust standard errors are in parentheses; c) Reference group for race, major, region, and enrollment size are other race (US data) or minority 

(China data), Arts and Humanities majors, and small enrollment size (American institutions with under 2,500 enrollment or Chinese institutions with under 20,000 enrollment); 

and d) * p<0.1; ** p<0.05; *** p<0.01. 

 

 

Table 4. Corrected Standard Errors with Bootstrap (US) - Sample Size: 5,453 

Variable Replication     Observed Bias Std. Err            [95 % Conf. Interval] 

_bs_1 1,000 2.60 -0.07 0.87 0.88 4.32 (N) 

     0.80 4.33 (P) 

     0.94 4.51 (BC) 

Note: N=normal; P=percentile; BC=bias-corrected  

 

Table 5. Corrected Standard Errors with Bootstrap (China) - Sample Size: 38,634 

Variable Replication     Observed Bias Std. Err            [95 % Conf. Interval] 

_bs_1 1,000 1.13 -0.04 0.42 0.31 1.94 (N) 

     0.34 1.98 (P) 

     0.43 2.13 (BC) 

Note: N=normal; P=percentile; BC=bias-corrected 
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Three main observations emerge from Table 3. First, the coefficient of studying abroad 

in the US sample is consistently significant across models, which indicates that study 

abroad experience has a robust positive impact on student academic achievement 

across gender, race, and major. Second, the coefficient of studying abroad turns out to 

be insignificant after adding gender. This suggests that for Chinese students, the 

impact of study abroad on student academic achievement is not as robust as for 

American students. Third, the gender interaction term is significant in the US sample. 

This means that being male increases the impact of study abroad on student academic 

achievement. In other words, male American students benefit more from study abroad 

than female American students. There are no such gender differences among Chinese 

students participating in study abroad.  

 

We use bootstrap to simulate the matching procedure 1,000 times to get the 

distribution of the average treatment on the treated (ATT)12. As reported in Table 4 

and Table 5, on average, for students who studied abroad, having that experience 

increased GPA by 2.60 points for American students and 1.13 points for Chinese 

students. These simulation results are consistent with the finding from the baseline 

regression, Propensity Score Matching, and heterogeneous effects.  Overall, on average, 

study abroad experience at college seems to have a larger and more consistent impact 

on American student academic achievement than on Chinese students. 

 

Conclusions and Discussion 

Overall, we find significant positive impact of study abroad on student academic 

achievement in both countries, with higher impact for American students. Results 

from the NSSE data reveal a positive impact of study abroad on students’ academic 

achievement during college. On average, study abroad experiences improve students’ 

GPA by 3 points (on a scale of 1 to 100). For comparison, China’s study abroad group 

is more evenly distributed across gender and the field of study. However, descriptive 

analysis reveals that students from rural areas are less likely to study abroad. 

Propensity score matching results indicate a slight (one point) positive impact on 

students’ academic achievement in China. These results are consistent with Freed 

(2004) and Ingraham, & Peterson (2004)’s findings that study abroad during college 

has a positive impact on GPA and facilitate students’ intellectual growth. This increase 

in GPA may translate into benefits for the labor market, as research also shows that 

                                                
12 Bootstrap is a resampling method to get robust estimates on parameters through estimation of sampling 

variability. We resample the original sample for 1,000 times and conduct propensity score matching on 

each redrawn sample to estimate the distribution of average treatment on treated (ATT) effect.  
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students with high GPA have an advantage in the job market because of human capital 

and signaling effects (Jones, & Jackson, 1990).  

 

Regarding studying abroad student profiles, the majority of American students who 

study abroad are still comprised of the traditional study-abroad student body: white 

female in Arts and Humanities or Social Science programs at a private institution. The 

gender and major differences in Chinese students are smaller than American students. 

Importantly, parental education turns out to be the strongest predictor of students’ 

study abroad behavior. Students with highly educated parents are more likely to study 

abroad compared to other students. The US-China gap is quite small among students 

with graduate-school-educated parents. Urbanicity is a strong indicator as well. In 

particular, Chinese students from large cities (such as direct-controlled municipality) 

are much more likely to join study abroad programs than students from other places. 

These finding confirms Goldstein, & Kim (2006) and Salisbury, et al., (2009)’s 

arguments that social economic status (SES) matters for American students and proves 

that the same for Chinese students.  

 

Thus, aids to students from low SES families are solely needed to improve education 

equality both in the US and China. From a policy perspective, engaging college 

students in non-degree study abroad programs without completely leaving their 

Chinese institution will alleviate concerns about potential brain drain (Bhagwati, & 

Hamada, 1974; Mountford, 1997; Beine, Docquier, & Rapoport, 2001; Beine, Docquier, 

& Rapoport, 2008; Mountford, & Rapoport, 2011).  

 

This research contributes to the extant literature in several ways: a) it presents the 

comparison and contrast between two countries (instead of within one country); b) it 

employs quasi-experimental methods to estimate the effect size of study abroad 

experience on students (adding onto descriptive & correlation analysis); and c) it 

utilizes data from two national surveys that follow almost identical survey designs, 

which is rare in the field. Yet, we need to be cautious that our findings are subject to 

social and economic differences between the US and China.  

Nonetheless, there are a few limitations of this study. First, the study abroad measure 

is an indicator that only captures whether or not students studied abroad, but does not 

differentiate by duration, subject, and organization of the study abroad program 

students attended. Dwyer (2004) and Carlson, & Widaman (1990) found long-term 

effects and McKeown (2009) reported the first-time effect. Hence, further comparative 

studies can exploit the variation of study abroad programs and evaluate effects of 
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various program design (e.g., duration, location, and curriculum) on student outcomes. 

Li (2016) conducted research on American students but there is no such study on 

Chinese students.  

 

Second, this research focuses only on academic achievement. As Lewin (2010) pointed 

out that students benefit from study abroad through three ways: language study, 

courses in the student’s major that offers new perspectives and knowledge acquisition. 

Future research can measure non-academic outcomes such as global mindset and labor 

market outcomes. Since 2013, NSSE incorporated a module of Global Perspectives to 

measure student cross-cultural awareness and attitude (Li, 2016). A new comparative 

study will be feasible if CCSS includes Global Perspectives module in the Chinese 

survey.  

 

Finally, in order to truly understand the mechanism of how study abroad during 

college affects student outcome, we need to be able to track students (both study 

abroad alumni and their peers) during and after their college life. Qualitative research 

(i.e., interviews, focus group) will also provide deep understandings that large survey 

fails to capture.  
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Appendix  

Table A1. Summary of Variables (US Dataset) 

Variable Observation Mean Standard Deviation (% for dummy variables) Description 

gpa100 5,613 85.67 13.44 GPA on a scale of 1 to 100 to be comparable with Chinese data 

abroadR 5,567 0.14 0.35 Indicator of having studied abroad during college 

hours 5,586 15.02 8.75 Hours per week spent on course-related work 

age 5,590 23.09 7.82 Age at 2014 

male 5,631 0.35 0.48 Male 

white 5,631 0.66 0.47 Race: Caucasian  

black 5,631 0.08 0.27 Race: African American 

hispanic 5,631 0.07 0.25 Race: Hispanic 

asian 5,631 0.05 0.22 Race: Asian 

m_social 5,631 0.29 0.45 Major: Social Sciences 

m_natural 5,631 0.16 0.37 Major: Natural Sciences 

m_business 5,631 0.15 0.36 Major: Business 

m_health 5,631 0.14 0.35 Major: Health 

m_engineer 5,631 0.08 0.27 Major: Engineering 

m_other 5,631 0.07 0.25 Major: Other major but not Education 

ft 5,587 0.89 0.31 Full-time student 

trans 5,605 0.26 0.44 Transferred student 

dorm 5,605 0.40 0.49 Live on campus 

first 5,609 0.39 0.49 First-generation attending college 

pedu_cl 5,631 0.49 0.50 Parental education: College 

pedu_gs 5,631 0.32 0.47 Parental education: Graduate Schools  

pri 5,631 0.42 0.49 Institution control: private  

medium 5,631 0.22 0.41 Institution size: medium 

large 5,631 0.44 0.50 Institution size: large 

r_neweng 5,631 0.05 0.23 Institution location: New England area 
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Table A2. Summary of Variables (China Dataset) 

Variable Observation Mean Standard Deviation (% for dummy variables) Description  

gpa 38,634 76.68 9.65 GPA on a scale of 1 to 100 

abroad 55,529   0.06 0.24 Indicator of having studied abroad during college 

hours 52,590 15.82 7.72 Hours per week spent on course-related work 

age 55,529 22.61 7.97 Age at 2014 

male 55,529 0.51 0.50 Male  
minority 55,529 0.08 0.27 Race: Minority (not Han people) 

party 55,529 0.11 0.31 Communist Party member 

m_social 55,529 0.08 0.27 Major: Social Sciences 

m_natural 55,529 0.11 0.31 Major: Natural Sciences 

m_business 55,529 0.14 0.35 Major: Business 

m_health 55,529 0.06 0.23 Major: Health 

m_engineer 55,529 0.49 0.50 Major: Engineering 

m_other 55,529 0.02 0.14 Major: Other major but not Education 

onlychild 55,529 0.53 0.50 Only child in the family 

urban 55,529 0.50 0.50 Live in urban area 

fabaplus 55,529 0.15 0.36 Father's education: BA and above 

mobaplus 55,529 0.11 0.31 Mother's education: BA and above 

large 55,529 0.30 0.46 Institution size: large 

medium 55,529 0.52 0.50 Institution size: medium 

inst_985 55,529 0.15 0.36 Institution type: 985 project (extremely selective) 

inst_211 55,529 0.17 0.38 Institution type: 211 project (very selective) 

inst_univ 55,529 0.47 0.50 Institution type: regular university (average selective) 

munici 55,529 0.35 0.48 Institution location: municipalities 
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Table A3. Propensity Score Matching – Balance Check (US & China) 

 

US China 

Variable Sample STD Diff SD Ratio % Diff Variable Sample STD Diff SD Ratio % Diff 

age Unmatched -0.436 0.44  age Unmatched 0.201 1.44  

 Matched -0.005 0.62   Matched -0.007 0.98  
male Unmatched -0.251 0.91  male Unmatched 0.078 1.00  

 Matched -0.042 0.98 -0.018  Matched 0.008 1.00 0.004 

white Unmatched 0.206 0.92  minority Unmatched -0.026 0.96  

 Matched -0.021 1.01 -0.009  Matched 0.019 1.03 0.005 

black Unmatched -0.147 0.79  party Unmatched 0.112 1.14  

 Matched 0.049 1.13 0.010  Matched -0.022 0.98 -0.008 

hispanic Unmatched -0.145 0.78  m_social Unmatched 0.045 1.07  

 Matched -0.006 0.99 -0.001  Matched 0.019 1.03 0.006 

asian Unmatched -0.014 0.97  m_natural Unmatched -0.03 0.96  

 Matched -0.018 0.97 -0.004  Matched 0.007 1.01 0.003 

m_social Unmatched 0.121 1.05  m_business Unmatched 0.060 1.06  

 Matched -0.022 0.99 -0.010  Matched -0.010 0.99 -0.004 

m_natural Unmatched -0.042 0.96  m_health Unmatched -0.257 0.62  

 Matched -0.004 1.00 -0.001  Matched 0.018 1.07 0.003 

m_business Unmatched -0.027 0.97  m_engineer Unmatched -0.028 1.00  

 Matched -0.004 1.00 -0.001  Matched -0.012 1.00 -0.006 

m_health Unmatched -0.214 0.80  m_other Unmatched -0.063 0.81  

 Matched -0.042 0.94 -0.011  Matched -0.018 0.93 -0.002 

m_engineer Unmatched -0.060 0.91  onlychild Unmatched 0.307 0.95  

 Matched -0.005 0.99 -0.001  Matched -0.006 1.00 -0.002 

m_other Unmatched -0.168 0.75  urban Unmatched 0.238 0.98  

 Matched -0.028 0.94 -0.005  Matched -0.009 1.00 -0.005 

ft Unmatched 0.062 0.92  fabaplus Unmatched 0.251 1.24  

 Matched -0.018 1.03 -0.005  Matched 0.024 1.01 0.011 

trans Unmatched -0.376 0.79  mobaplus Unmatched 0.269 1.36  

 Matched 0.000 1.00 0.000  Matched 0.027 1.02 0.011 

dorm Unmatched -0.212 0.94  large Unmatched -0.079 0.96  

 Matched -0.021 0.99 -0.010  Matched -0.005 1.00 -0.002 

first Unmatched -0.318 0.90  medium Unmatched 0.086 0.99  

 Matched 0.003 1.00 0.001  Matched 0.012 1.00 0.006 

pedu_cl Unmatched -0.103 1.00  inst_985 Unmatched 0.023 1.02  

 Matched -0.011 1.00 -0.005  Matched 0.022 1.02 0.009 

pedu_gs Unmatched 0.274 1.08  inst_211 Unmatched -0.009 0.99  

 Matched 0.013 1.00 0.007  Matched -0.014 0.99 -0.006 

pri Unmatched 0.196 1.02  inst_univ Unmatched -0.091 0.99  

 Matched -0.003 1 -0.001  Matched 0.003 1 0.002 

medium Unmatched 0.045 1.03  munici Unmatched 0.124 1.03  

 Matched 0.053 1.04 0.023  Matched 0.007 1.00 0.004 

large Unmatched -0.060 0.99       

 Matched -0.048 0.99 -0.024      
r_neweng Unmatched -0.050 0.91       

 Matched 0.032 1.08 0.006      


