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Abstract

Few empirical studies have analyzed the return to distance higher education in different academic
disciplines. This study used quantitative methods, data from a nationwide survey, and Mincerian
earnings function to analyze the return to distance higher education among different disciplines in
China’s labor market. Results were compared with the return to face-to-face higher education and
showed that the returns to face-to-face higher education were higher than those to distance higher
education. Returns to the disciplines of economics and management were at a high level in both face-
to-face and distance education; returns to the disciplines of literature, as well as education and law,
were at a low level in both face-to-face and distance education. The returns to the disciplines of science
and engineering were higher in face-to-face education than in distance education. This paper proposes
several recommendations. Adults who do not have higher education degrees should invest in distance
higher education to obtain considerable monetary returns, particularly in the disciplines with higher
returns such as management and economics. China’s distance education institutions should improve
the quality of teaching in science and engineering education and find ways to provide high-quality
experimental teaching practices. At the same time, they should scale back on instruction of literature,
as well as education and law.
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Introduction

With the rise of massive open online courses (MOOCs), distance higher education has once again
attracted attention. Distance education can offer learning on a large scale, worldwide. There are three
ways for learners in China? to get junior college or undergraduate degrees: full time study in colleges
and universities; adult schools; online education. According to the data of National Bureau of Statistics
of China (2018), in 2018, the total number of Chinese undergraduate and junior college graduates is
11,659,684, of which the total number of undergraduate and junior college graduates through online
education is 1,949,189. The number of online higher education graduates accounts for 16.72% of the
total higher education graduates. A large proportion of adult education is also conducted through
different forms of distance learning. Therefore, for China as a whole, the proportion of distance higher
education graduates to all graduates is far more than 16.72%.

In spite of such a large scale, few empirical studies have analyzed the return to distance higher education.
For example, Hoxby (2014) compared the return to distance education with that of face-to-face
education. Castano-Mufioz et al. (2016) claimed theirs was the first empirical analysis of the return to
distance higher education compared with face-to-face higher education. In fact, earlier, some Chinese
scholars had empirically compared the return to distance education with face-to-face education in a
Chinese journal (Li, Li, & Zhang, 2015). Though there have been few empirical studies on the return to
distance higher education, with the development of MOOCs, the field has attracted the attention of
scholars from many countries. Even so, it seems there has been no empirical analysis comparing the
return to distance higher education among different academic disciplines. This empirical study
addressed this specific gap.

Since COVID-19, distance learning has been and will continue to be a popular learning method and
channel. Distance higher education has been in greater demand. More and more learners want to know
the benefits before they invest in distance higher education; this desire highlights the importance of the
return to distance higher education among different disciplines. This paper used data collected from a
large-scale survey in China to empirically analyze the return to distance higher education in different
disciplines and make a comparative analysis with traditional face-to-face education to provide more
empirical evidence in the field. This not only filled an academic gap, but also provided references and
suggestions for distance higher education institutions and learners who want to invest in distance
education.

Literature Review

Return to Education Among Different Disciplines

Since the emergence of the theory of human capital in the last century, there have been empirical studies
on returns to education (Heckman et al., 2006). In addition to analysis of returns to different levels of
schooling, studies have often compared the difference of returns among different groups, such as
national differences, regional differences, gender differences, differences in public or private sector, and
differences in various periods (Carnoy, 1995; Johnes et al., 2017; Psacharopoulos & Patrinos, 2004).

Many scholars have also paid attention to differences in academic majors and disciplines in terms of
educational returns in face-to-face education. As early as the 1970s, Koch (1972) measured the private
internal rates of return for various undergraduate majors from 1968 to 1969 in the US. Koch found that
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several majors had the highest returns, such as mathematics (9.9%), economics (9.7%), and accounting
(8.7%). In the last century, many studies empirically analyzed differences in the income or starting
salaries in different disciplines and found that the salaries of students in engineering and economics
disciplines were higher than in other disciplines (Altonji, 1993; Angle & Wissmann, 1981; Rumberger,
1984; Rumberger & Thomas, 1993). But Bottomley and Dunworth (1974) found that because of the
higher costs for science and technology disciplines, the individual returns to science and technology
were lower than returns to social science.

In this new century, numerous empirical studies have continued to analyze the disciplinary differences
of educational returns and learner’s income (Saha & Sensarma, 2011; Salas-Velasco, 2006; Thomas,
2000; Yang et al., 2011). Bell (2010) found that graduate students who majored in science, technology,
engineering, and mathematics earned more than those who did not. Webber (2014) found that the
average income of those majoring in engineering, computer science, and economics ranked higher than
other students’ income. Similarly, Abel and Deitz (2014) analyzed the return to different majors of
American undergraduate education and found that the returns to engineering education were the
highest (21%), followed by math, computer science, and health (18% for each), and followed by business
(17%). Lemieux (2014) also pointed out that returns to engineering, health, and business were higher
than those of other disciplines. Saha and Sensarma (2011) analyzed the returns to education for male
students in India and found that engineering and management disciplines had the highest returns at
the undergraduate level.

Some empirical findings have differed. McRae (2019) found that business majors had the highest
expected return, while the return to engineering majors was the lowest. Wu and Tang (2020) found that
business, science, and engineering had the lowest educational returns, while humanities and social
sciences had higher returns. Mertens and Rébken (2013) found that the returns to science and business
disciplines were higher, while the returns to engineering were negative at the master level. Mertens and
Robken also analyzed the disciplinary differences of return to doctoral education and found that
doctorates in economics and law had the highest returns (13.76%), followed by 9.4% for social science,
and 7.0% for engineering. It appears that disciplines and majors with the highest educational returns
produce different results at various education levels.

There has also been some analyzing return in relation to gender differences in different disciplines.
Glocker and Storck (2014) measured, by gender, the returns to different disciplines in three types of
higher education institutions in Germany. They found that for male students in the universities of
applied science, the returns to enterprise engineering, business, and chemical engineering were the
highest, while for female students, the returns to computer science, and business were the highest. They
also found that for male students in university, the returns to medicine, business, computer science,
and enterprise engineering were the highest, while for female university students, the returns to
medicine, dentistry, and business were the highest. For male students in vocational education, the
returns to accounting, financial insurance, and computer science were the highest, while for female
students, English, financial insurance, and marketing had the highest returns to education.

According to the existing studies, the returns to different disciplines have varied among different
countries and time periods, and were also affected by gender, types of higher education institutions,
and educational level. What kind of pattern is apparent in the disciplinary difference in the return to
distance education?
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Return to Distance Education

In the literature, compared with studies on the return to face-to-face education, the studies on the
return to distance education were limited. Woodley and Simpson (2001) investigated students in UK
open universities and found that although they were adult learners, these students could still obtain a
considerable return to part-time study. Carnoy et al. (2012) explored the return to distance higher
education in an open university in Spain. They found that the two-year second-cycle degree distance
education program brought positive returns for learners while the three-year first-cycle degree did not
bring learners the corresponding returns. Castano-Muiioz et al. (2016) continued their analysis in this
Spanish open university and came to the conclusion that distance education would improve learners’
income. Furthermore, those who entered university at a younger age and with no income before
enrolling would get higher returns. Li, Li, and Zhang G (2015) also found that distance learners had
considerable returns, which were even greater for female and rural learners. Li (2018) found that in
China, with the expansion of face-to-face and distance higher education, the returns to both distance
higher education and face-to-face higher education were in decline, and the returns to distance higher
education were lower than those to face-to-face higher education. Even so, distance higher education
could still bring considerable returns to learners, though not all empirical studies supported the notion
that distance education could bring positive returns. For instance, Hulten (2018) found that learners’
costs for distance higher education outweighed the returns because the benefits of distance education
were low.

There are few empirical studies on the return to distance education and even fewer empirical studies
comparing the return to distance education in different majors or disciplines. Carnoy et al. (2012) found
that in Spain, the distance learners who studied enterprise management, marketing and IT engineering
had higher income, with females earning more than males.

Literature Review in Summary

Although there have been many studies of disciplinary differences in the returns to face-to-face
education, and there have been few studies of the returns to distance education, and no empirical
studies of disciplinary differences in the returns to distance education. Therefore, this study explored
the returns to education among different disciplines and compared them in the context of face-to-face
as well as distance higher education. This study used large-scale and representative survey data of adults
to empirically analyze the effect of disciplinary differences on the returns to distance education in
China’s labor market, and so has addressed the paucity of empirical studies on returns to distance
education.

Research Design and Data

Theoretical Framework

According to human capital theory, individual income is positive related to human capital accumulated
by education (Gillies, 2017). If with the same educational level, the same amount of human capital
should be accumulated, then individual income should not differ significantly between a distance and a
face-to-face learner. However, from the perspective of screening theory, education is an ability signal
for employers, whereby employers screen potential employees by education (Cooper & Davis, 2017).
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Distance education in China results in a lower ability signal, which suggests a form of education with
lower quality. According to screening theory, the return to face-to-face education should be higher than
that of distance education. This study used these two competing theories to compare the differences of
return to different disciplines of distance education as well as face-to-face education.

According to human capital theory (Becker, 1964), human capital includes special human capital and
general human capital, with the former type described as irreplaceable and more professional. Each
type differs for different disciplines, which affect the return to education among different disciplines.
Therefore, the differences of return indicate the emphasis on type of human capital among different
disciplines. In exploring the return among different disciplines, this study examined two key aspects,
by comparing the return:

e between face-to-face and distance education within the same discipline, and

e among different disciplines under the same form of education.

Method

Since is often used to explore the returns to education (Li, 2018; Glocker & Storck, 2014; Mincer, 1974;
Siphambe, 2000) this study used Mincerian earnings function to estimate the return to distance higher
education. The standard Mincerian earnings function is:

LnY =a + b*S + c*EX + d*EX2 + £ (1)

Y is individual income; LnY is the logarithm of individual income; S represents the education year; EX
represents work experience; EX2 represents the square of work experience; ¢ is the residual item; a is
an intercept; b, ¢, and d are all coefficients of variables; and b represents the increased rate of individual
income to each marginal education year (i.e., Mincerian rate of return).

An important assumption is made in calculating the Mincerian returns to education, namely that
education incurs opportunity cost only. However, for distance education, this assumption cannot stand.
Many distance learners still hold down jobs when they study, so the opportunity cost for distance
learners is low and coefficient b can no longer be the rates of return to distance education. However, b
can reflect the return to distance education to some extent.

In addition, it should be noted that education is an endogenous variable. Academic discussion has long
focused on the question of whether learners accumulate human capital through education and thus
improve labor productivity (Schultz, 1961) and earn higher income, or if the individuals with better
innate ability spontaneously choose to get a higher education level and thus get more income (Spence,
1973). This study did not explore the causal relationship between education and income, rather we
simply used Mincerian earnings function to estimate the return to distance higher education in different
disciplines, compared with face-to-face education. Nevertheless, it is also of great reference value to get
the regression coefficient of distance education through Mincerian earnings function, which can then
be compared with the relevant studies on face-to-face education (Psacharopoulos & Patrinos, 2004;
Saha & Sensarma, 2011).

Data

This study used China Family Panel Studies (CFPS) data for empirical analysis. CFPS is a national large-
scale household survey data with good national representativeness (ISSS, Peking University, 2013). We
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used the adult data from CFPS 2010 which was a sample of 33,600 including information on education
level, forms of education (i.e., distance vs. face-to-face), academic disciplines, and annual income.

To estimate the return to a certain education level by using Mincerian earnings function, the sub-sample
of this education level and previous education level were put into the regression equation (Carnoy, 1995).
To estimate the return to undergraduate education, the sub-samples of undergraduate and high school
were put into the regression equation, and the coefficient of the years of education was then interpreted
as the return to undergraduate education. Similarly, to estimate the return to junior college education,
the sub-samples of junior college and high school were put into the regression equation. At present in
China, only undergraduate and junior college students can obtain their degrees through distance
education. Therefore, this study analyzed only the sub-samples of high school, junior college, and
undergraduate. The total sample size was 6,821, of which 3,911 cases were individuals who were not
working.

Of the 2,910 cases that remained, 56 cases lacked information on educational form and 199 lacked
information on income. After these cases were deleted, 2,655 valid cases remained. These 2,655 cases
became the total sample used in the analysis, including 1,275 cases of high school, 392 cases of distance
junior college, 393 cases of face-to-face junior college, 326 cases of distance undergraduate, and 244
cases of face-to-face undergraduate.

This study analyzed the disciplinary differences of the return to distance higher education. After having
observed the disciplinary distributions of distance higher education cases, the sample sizes of three
academic disciplines were large enough to be analyzed separately, namely literature, economics, and
management. Since the sample sizes of science, engineering, education, and law were relatively small,
this study combined these four disciplines. Science and engineering were grouped together, and
education and law were combined into a second category. In this way, the study analyzed the returns to
these five different categories with 148 cases of literature, 245 cases of economics, 278 cases of
management, 362 cases of science and engineering, and 222 cases of education and law.

Table 1 presents the simple descriptive statistics of the variables used in this study. It should be noted
that CFPS 2010 did not include information on when individuals started working. There is no way to
get accurate information on the working years for individuals in our sample. To address this, we
subtracted a case’s years of education from their age and then subtracted 6 (“age-years of education-6")
to approximate number of working years (Romele, 2014).

Table 1

Descriptive Statistics for the Core Variables

Variable Mean Standard deviation

Logarithm of income 9.90 0.94

Years of education 13.78 1.75

Working years 12.26 6.99

Square of working years 199.23 185.15
Note. N = 2655.
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The Results of Empirical Study

First, this study compared the differences in returns to distance and face-to-face education. Table 2
shows the regression results of the standard Mincerian earnings function for undergraduate and junior
college. For both distance and face-to-face education, the coefficients of the years of education were
significantly positive. This shows that whether through distance or face-to-face, higher education can
bring significant returns to both junior college and undergraduates. The results may reflect the function
of education as human capital (Gillies, 2017; Schultz, 1961; Wang & Sun, 2009) or as signal of ability
(Cooper & Davis, 2017; Spence, 1973; Wang & Holton, 2005).

Table 2

Comparative Analysis of Return to Distance and Face-to-Face Education

Variable Distance education Face-to-face education

Junior college Undergraduate Junior college Undergraduate
Years of education 0.12%** (0.02) 0.15%** (0.02) 0.16%** (0.02) 0.21*** (0.02)
Working years 0.11%** (0.01) 0.12%** (0.01) 0.14*** (0.01) 0.13*** (0.01)
Square of working years -0.003*** (0.0004) -0.004*** (0.0005) -0.004*** (0.0005) -0.004*** (0.0005)
Constant 7.44%** (0.22) 7.02%** (0.21) 6.88%** (0.26) 6.27%%* (0.22)
Adj-R2 0.09 0.13 0.11 0.14
n 1635 1486 1638 1566

Note. The dependent variable is the logarithm of income; the value in brackets is the standard error.

**¥* p < 0.01.

From Table 2, we see that for the same educational form, the returns to undergraduate were higher than
those to junior college; for the same education level, the returns to face-to-face education were higher
than those to distance education. Further data analysis indicated the differences summarized in Table
2 to be statistically significant. The returns to undergraduate were higher than those to junior college,
which is consistent with the existing empirical findings on the return to education in China (Chen et al.,
2003; Ding et al., 2012). The returns to distance education were lower than those to face-to-face
education, also consistent with the empirical studies on China’s labor market (Li, L, & Zhang, 2015; Li,
2018). There are many explanations for why the returns to distance education are lower than those to
face-to-face education, including the (a) lower signal value of distance education, (b) lower quality of
distance education, and (c) lower opportunity cost of distance education (Castafio-Muioz et al., 2016;
Hoxby, 2014; Li, 2017; Stella & Gnanam, 2004).

However, this study did not focus on the reasons why the return to distance education was lower. Rather,
we compared differences in the returns to distance higher education by academic discipline. Table 3
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shows the regression results for the disciplines of literature, economics, and management by
educational level and form (i.e., distance and face-to-face). Table 4 shows the regression results of
science and engineering, as well as education and law, by educational level and form.
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Table 3

Empirical Analysis of Return to Distance Higher Education in Different Disciplines

Li and Wang

Returns to Distance Education and Face-to-Face Education in Literature, Economics, and Management

Variable Literature Economics Management
Distance Face-to-face Distance Face-to-face Distance Face-to-face
Junior Undergrad Junior Undergrad Junior Undergrad Junior Undergrad Junior Undergrad Junior Undergrad
college college college college college college
Years of 0.14** 0.14*** 0.18%** 0.15%** 0.16%* 0.16%** 0.18%¥* 0.27%** 0.15%** 0.21%** 0.16%** 0.18%**
education (0.07) (0.04) (0.05) (0.04) (0.03) (0.04) (0.04) (0.04) (0.03) (0.03) (0.04) (0.04)
Working 0.12%** 0.12%** 0.12%** 0.13%** 0.12%** 0.12%** 0.12%** 0.12%** 0.12%** 0.12%** 0.13%** 0.13%**
years (0.02) (o0.01) (o0.01) (o0.01) (o0.01) (o0.01) (0.01) (0.02) (o0.01) (o0.01) (o0.01) (o0.01)
Square of -0.004***  -0.004***  -0.004***  -0.004%**  -0.004%**  -0.004%**  -0.004%**  -0.004"**  -0.004***  -0.004***  -0.004***  -0.004***
working (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005)
years
Constant 7.16%** 7.19**¥ 6.69%** 6.95%** 6.88%** 6.91%** 6.69*** 5.57%%% 7.08%** 6.32%%* 6.92%** 6.70%**
(0.83) (0.43) (0.68) (0.45) (0.41) (0.48) (0.46) (0.47) (0.38) (0.41) (0.49) (0.48)
Adj-R2 0.07 0.08 0.07 0.07 0.08 0.07 0.08 0.09 0.08 0.09 0.07 0.08
n 1262 1285 1275 1288 1329 1278 1315 1281 1353 1290 1309 1280

Note. The dependent variable is the logarithm of income; the value in brackets is the standard error.

**p < 0.05. *** p < 0.01.
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Table 4

Empirical Analysis of Return to Distance Higher Education in Different Disciplines

Li and Wang

Returns to Distance Education and Face-to-Face Education in Science and Engineering, and Education and Law

Variable Science and engineering Education and law
Distance Face-to-face Distance Face-to-face
Junior Undergrad Junior Undergrad Junior Undergrad Junior Undergrad
college college college college
Years of education 0.12%* 0.15%** 0.19%** 0.26%*%* 0.05 0.14*** 0.04 0.18%**
(0.04) (0.04) (0.03) (0.02) (0.04) (0.03) (0.05) (0.04)
Working years 0.12%** 0.12%** 0.13%** 0.13%** 0.12%** 0.12%** 0.13%** 0.12%**
(0.01) (0.01) (0.01) (0.01) (o0.01) (o0.01) (o0.01) (0.01)
Square of -0.004%*** -0.004%*** -0.004%*** -0.004***  -0.004%*** -0.004***  -0.004%** -0.004%**
working years (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0.0005)
Constant 7.38%%* 7.06%%* 6.52%** 5.69%** 8.19*** 7.16%** 8.34%** 6.72%**
(0.47) (0.51) (0.38) (0.29) (0.48) (0.35) (0.61) (0.45)
Adj-R2 0.07 0.07 0.08 0.14 0.07 0.08 0.07 0.07
n 1307 1274 1376 1367 1305 1309 1284 1286

Note. The dependent variable is the logarithm of income; the value in brackets is the standard error.

**p < 0.05. *** p < 0.01.
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First, the returns to all disciplines in distance junior college were significant, except for the category of
education and law. The coefficients were, listed in order: economics > management > literature>
science and engineering > education and law, indicating that the returns of economics and management
were higher than those to other disciplines for distance junior college students.

Second, the returns to all disciplines in distance undergraduate education were significantly positive,
and the coefficients were, listed in order: management > economics> science and engineering >
education and law = literature. For distance undergraduate students, the educational returns of
management and economics were the highest. For management disciplines, the return to distance
undergraduate was even higher than that to face-to-face undergraduate.

Third, the returns to all disciplines in face-to-face junior college education were significant, except for
that of education and law. The coefficients were, listed in order: science and engineering > economics
= literature > management > education and law.

Fourth, the returns to all disciplines in face-to-face undergraduate education were significantly positive.
The coefficients were, listed in order: economics > science and engineering > management = education
and law > literature.

Discussion

Our empirical results highlight several findings. First, economics, as well as science and engineering,
had the highest returns to face-to-face education, in line with many existing studies (Abel & Deitz, 2014;
Del Rossi & Hersch, 2008; Webber, 2014). This is probably due to the higher relative returns of those
majors that focus on skills of quantitative analysis (Abel & Deitz, 2014).

Second, the returns to distance junior college education and distance undergraduate education in
economics and management were the highest. Students who choose economics and management in
distance education will see higher education returns. With the rapid development of China’s economy
and the great demand for these disciplines in the labor market, graduates from economics and
management are very competitive in their search for employment. This result was also consistent with
the empirical findings of face-to-face education—the disciplines and majors related to business and
economics had higher returns (Altonji, 1993; Angle & Wissmann, 1981; Del Rossi & Hersch, 2008;
Webber, 2014).

Third, whether face-to-face or distance education, the returns to literature, as well as education and law,
were low. On the one hand, this indicated that at the junior college or undergraduate level, the degree
of relationship between market-demand skills and the learned knowledge through literature, as well as
education and law, was small. On the other hand, this may also be related to the rapid increase in the
number of graduates in these disciplines. With the rapid development of China’s economy and society,
labor market demand for literature, as well as education and law, has risen to the level of professional
master’s degree (Huang et al., 2017; Ministry of Education of the People’s Republic of China, 2012).

Fourth, the returns to science and engineering in face-to-face education were relatively high, but in
distance education, the returns to science and engineering were relatively low, inconsistent with most
existing studies in face-to-face education. Why were the returns to science and engineering in distance
education lower? One reason for this disparity may be the lack of laboratory experience in distance
education for science and engineering; the specific human capital of science and engineering is difficult
to effectively accumulate at a distance.
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The knowledge and skills learned in science and engineering are highly professional and classified as
specific human capital (Becker, 1964). This kind of human capital, being valuable, scarce, irreplaceable,
and non-imitative, can be used as the source of continuous competition for enterprises (Barney, 1991).
Therefore, it is no wonder that in face-to-face education, compared with other disciplines such as
management, literature, education, and law, the specific human capital of science and engineering is
high and the returns to science and engineering very high as well. However, the accumulation of specific
human capital of science and engineering requires the support of laboratories and experimental
equipment. Laboratory work is central to science and engineering education (Feisel & Rosa, 2005) and
laboratory practice is very important for science and engineering students to improve their skills in the
labor market (Striegel, 2001).

However, compared with face-to-face education, distance education is weaker at offering opportunities
to learn through conducting experiments because of the separation of teachers and students, as well as
the lack of classrooms, laboratories, equipment, and so on. For example, Soysal (2000) pointed out that
an obvious disadvantage of distance education is the lack of equipment for doing experiments. Feisel
and Rosa (2005) pointed out that it is difficult to provide laboratory experience in the distance
education. Therefore, it may be difficult for the distance education of science and engineering to
effectively accumulate specific human capital in the absence of teaching and learning via experiments.
As a result, the returns to science and engineering in distance education were not only lower than face-
to-face education in the same discipline, but also lower than economics and management in distance
education.

Correspondingly, the study of economics and management must be closely linked with the labor market
(Li, 2017). Most distance learners study part-time. They already have some work experience and
continue to accumulate experience in the labor market as they study. Therefore, of all disciplines,
distance learners in management and economics can gain the highest returns. Especially in
management, the return to distance education was even higher than that to face-to-face education at
undergraduate level.

Conclusions

With the development of MOOCs and the spread of the COVID-19 epidemic, the returns to distance
higher education have gradually attracted the attention of scholars worldwide. In the future, distance
education is likely to become a hot topic in higher education, economics of education, and other related
fields. However, to date, studies have rarely involved comparative analysis of the return to distance
education in different disciplines. This study analyzed the differences of returns to different forms (i.e.,
face-to-face and distance education), different levels (i.e., junior college and undergraduate education),
and different disciplines, namely literature, economics, management, science and engineering, as well
as education and law, using data with a good national representativeness. The study produced four
important empirical findings.

First, the returns to face-to-face education were higher than that of distance education for most
disciplines. We used screening theory to explain this finding—the reputation of distance education in
China is relatively low, resulting in less than positive signals to the labor market. Despite this, the
returns to distance higher education were still considerable for most disciplines. Therefore, as a whole,
it is still a good choice to invest in distance education.
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Second, the returns to science and engineering education were higher in face-to-face education but
lower in distance education. The study argues that the lack of laboratories and experiments, as well as
the separation of teachers and students in the distance education, hinders the accumulation of specific
human capital for science and engineering students.

Third, the returns to management and economics in distance education were the highest in all
disciplines, and at the undergraduate level, the returns to distance management education were higher
than those to face-to-face management education. These disciplines are closely related to the labor
market. For distance education, most learners already have work experience and can accumulate the
knowledge and skills related to economics and management through part-time study, thereby
improving the return to distance education.

Fourth, no matter whether distance education or face-to-face education, the returns to literature, as
well as education and law, were low. The study argues that due to the expansion of higher education in
China, the requirements for the talents in these disciplines have been raised to the professional master
level in China’s labor market.

Implications

First, the purpose of the study was to explore the disciplinary differences of the return to distance
education and compare them with face-to-face education. The comparison provides empirical findings
to enhance our understanding of return to distance higher education.

Second, this study applied human capital theory and screening theory in distance education. We found
that with the same educational level, the returns to face-to-face education were higher than to distance
education. The reason may be that distance education produces a negative signal in the labor market
because of its lower social reputation. This supports the notion that education plays a screening function
and affects the return.

Third, the empirical results provide references for distance education learners and distance education
institutions. For adult learners who hope to invest in distance higher education, they can consider the
disciplines related to management and economics to bring higher returns. Distance education
institutions should improve the teaching quality of science and engineering. In particular, China’s
distance education institutions can learn from the experience of international institutions to find high-
quality solutions suitable for teaching via laboratory experiments (Lemckert & Florance, 2002; Pullen,
2001; Rudas & Horvath, 2004; Soysal, 2000; Striegel, 2001). Furthermore, taking into account market
demand, distance education institutions should appropriately reduce the scale of literature, education,
and law so as to match market demand.

Finally, this paper hopes that more scholars will carry out research on the return to distance higher
education, which has already become an important part of higher education system in many countries.
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