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Abstract: This paper investigates the relationship between the influential factors related to higher
education and job satisfaction of engineering graduates in Korea. The education factors considered in
this study can be categorized into three groups: those related to personal information, satisfaction
with higher-education quality, and participation in career development programs. The Graduates
Occupational Mobility Survey data collected in 2016 and provided by the Korea Employment
Information Service were used to evaluate the job satisfaction of Korean engineering graduates,
which was in turn analyzed using the hierarchical multiple regression approach. The verification
of the statistical analysis results indicates the importance of school location and high satisfaction
with overall school quality in determining the job satisfaction of engineering graduates in Korea.
It also reveals that internship is more efficient in enhancing job satisfaction than relatively short-term
programs such as interviews, resume coaching, and job camps.

Keywords: career development program; engineering graduates; job satisfaction; engineering
education; hierarchical multiple regression; Graduates Occupational Mobility Survey

1. Introduction

In recent years, South Korea has been one of the top countries listed in the program for international
student assessment (PISA) [1] and trends in international mathematics and science study (TIMSS) [2].
According to the population with tertiary education published by the OECD (Organization for Economic
Co-operation and Development) [3], the admission rate to higher education programs in South Korea
is approximately 70%, which is well above the average rate of 43.1%.

In addition, South Korea has been one of world leading countries in regard to information and
communication technology (ICT) development. For example, South Korea was ranked first in the
world on high-speed internet penetration rate, first in the number of people using the internet, and
second on global smartphone market share in 2012 [4]. Furthermore, the ICT sector is a resilient pillar
of the Korean economy, which accounted for 10.4% of value added, the largest share across the OECD
in 2017 [5]. It was also reported in 2018 that ICT business accounted for more than 14% of Korean GDP
and 30% of Korean exports [6].

With this background, the universities in Korea have been developing various career development
programs in order to increase the proportion of the ICT market in the national economy and to support
its sustainable development. Examples of career development programs include personality tests for
jobs, interview and resume coaching, career consultation, and job camps. Their main purpose is to
help engineering students to set their career goals, to foster skills that can be immediately utilized in
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industry and to provide them useful information about the jobs they may have after graduation. This
experience helps them to find jobs that they can be satisfied with and to make a successful career.

There are many factors that can affect job satisfaction. Previous research showed that the
gender, age, and higher-education type of an individual affect job satisfaction [7], and the quality of
major curriculum and the overall satisfaction with higher education provided are also crucial factors
determining job satisfaction [8]. There has been some research in which the effects of career development
programs are analyzed, but most has focused on the effects of a specific career development program
on the job satisfaction of engineering graduates. Roh et al. [9] and Chung et al. [10] revealed that
participation in career development programs makes a positive effect on overall job satisfaction after
graduation. Chaudhary and Bhasker [11] investigated the effects of training and development programs
in higher education on job satisfaction, and Majewski [12] insisted that a variety of experience during
the university education period positively affects students’ careers after graduation. Job satisfaction at
the internship stage was investigated by Smayling and Miller [13].

This study aims at categorizing various higher-education related factors and systematically
investigating their effects on the job satisfaction of engineering graduates in Korea. We utilized the
Graduates Occupational Mobility Survey data collected in 2016 and provided by Korea Employment
Information Service to evaluate the job satisfaction of Korean engineering graduates [14]. The survey
results of 4874 participants selected from the GOMS database were analyzed using the hierarchical
multiple regression model, in which three sets of independent variables, such as personal information,
satisfaction with the quality of higher education, and participation in career development programs,
are hierarchically entered. This study is based on the hypothesis that the three sets of independent
variables affect the job satisfaction of Korean engineering graduates after graduation. Then, the results
of the model verification were analyzed and discussed. The components of career development
programs making positive effects on job satisfaction can be identified from the results of this study.
This information can be helpful in reorganizing the curricula of higher education facilities in Korea
and improving their quality.

The outline of this paper is as follows. Following the introduction, in Section 2, we discuss the
characteristics of the GOMS database, dependent and independent variables, and statistical strategies
utilized in this study. Section 3 identifies the data distribution from the results of standard descriptive
statistics and verifies the difference in the job satisfaction averages of the independent variables.
Furthermore, the correlation among all variables is identified and the results of the model verification
for the three models are discussed. Finally, the summary and concluding remarks are provided in
Section 4.

2. Methodology

2.1. Research Data

This study targeted 4874 young Korean graduates possessing BS degrees in engineering among
18,057 Korean people, who participated in the Graduates Occupational Mobility Survey (GOMS) in
2016 [14]. The GOMS is the largest short-term panel survey in Korea to collect a representative sample
of Korean workers, who graduated from two- or three-year college courses or universities. It started in
2006 and has been carried out annually since then. This survey mainly investigated their labor market
behavior and educational experience, including educational background, job training, certificates,
job seeking experience, personal and family information, job satisfaction, and turnover, which can
affect entrance and integration into the labor market. Consequently, it can provide policy makers and
researchers with basic information that can be utilized for employment policy making and in-depth
studies for unemployment problems.

The 4874 young Korean engineers who were the targets of this study can be categorized based on
three criteria, which are gender, school type, and school location as listed in Table 1. All of them were
under the age of 29, which is the limit for young people considering the high university entrance rate
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and military service obligation for male citizens in Korea. They consisted of 3942 males and 932 females,
which corresponded to 81.6% and 18.4% of the total participants of this study, respectively. Among the
targets of this research, 877 engineers graduated from the schools located in the capital region in Korea,
and the rest of them (3997 engineers) from those located in non-capital regions. The school types can
be divided into university (3550 engineers) and college (1324 engineers).

Table 1. Statistical summary of the targets of this study.

Variable Frequency %

Gender
Male 3942 80.9

Female 932 19.1

Undergraduate school type
2- or 3-year college course 1324 27.2

University 3550 72.8

School location
Capital (Seoul) 877 18.4

Others 3997 81.6

Total 4874 100.0

2.2. Study Variables

This section discusses the selection of the sets of dependent and independent variables which
were utilized in the statistical analysis. These variables were taken from the survey questions of the
GOMS performed in 2016. The independent variables were determined considering previous research
on the factors influential to the job satisfaction of employees, such as personal information, satisfaction
with the quality of higher education, and participation in career development programs.

There have been a number of previous investigations, which showed that personal information
such as gender, age, higher-education type, GPA (grade point average), and school location affect
overall job satisfaction. Several researchers [7,15] reported that male workers generally show higher job
satisfaction than females. Age is also an important factor affecting job satisfaction. Job stability generally
increases as a worker’s age increases, but younger candidates are preferred by employers [16,17].
The type of higher education and school location are important factors determining job satisfaction
since four-year university courses and capital region-located schools are highly preferable to two- or
three-year college courses and institutions located in non-capital regions, respectively, in Korea [18].
Schulze and Kool et al. [19,20] indicated that GPA is also an influential factor to job satisfaction.

It was reported by several researchers that satisfaction with the quality of higher education
affects overall job satisfaction after graduation. Oshagbemi [8] indicated that employees’ satisfaction
with the faculty and their teaching methods and quality are influential factors in job satisfaction.
Robst [21] emphasized that the quality of the major curriculum of higher education affects employees’
job satisfaction.

There has been some research which analyzed the effect of a specific career development program
on the job satisfaction of engineering graduates. However, relatively little research has been performed
in regard to the comparison and analysis of the effects of different components of career development
programs on job satisfaction after graduation. The components of the career development programs
provided by higher education in Korea include job training programs, personality tests for jobs,
interview and resume coaching, career consultation, and job camps. Roh et al. [9] reported that
participation in career development programs increases both the employment rate and the level of job
satisfaction in Korea. Chung et al. [10] revealed that participation in career development programs
makes a positive effect on overall job satisfaction for both two- and three-year college course and
university graduates in Korea. Smayling and Miller [11] suggested that the experience of internship
helps job seekers to enter into the labor market and to improve their job satisfaction.
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Based on the discussion above, we selected the three sets of independent variables summarized in
Table 2. Each independent variable corresponds to a single question item taken from the GOMS survey
database. The independent variables have a different scale depending on the type of the question,
as presented in the table. Table 3 lists thirteen components measuring the job satisfaction of the Korean
engineering graduates, which is the dependent variable of the statistical study. Each component in the
list is also a single question item taken from the GOMS survey database and is represented by a 5-point
scale, as shown in the table. This study utilized the secondary data taken from the GOMS database.
For reliability analysis of the job satisfaction scale, the value of Cronbach’s alpha was calculated and it
is 0.92 as given in Table 3, confirming its high reliability.

Table 2. Independent variables.

Variable # of Items Scale

Personal
information

Gender 1 Male/Female (code: 0/1)

Age 1 Score

Higher-education type 1 University/2- or 3-year college
course (code: 0/1)

GPA 1 Score

School Location 1 Capital (Seoul)/Other regions
(code: 0/1)

Satisfaction with
the quality of

higher education

Major curriculum satisfaction 1

5 points (1~5)
Faculty satisfaction 1

Teaching method and quality satisfaction 1

School overall satisfaction 1

Participation in
career development

programs

Job training program 1

Yes/No (code: 0/1)

Internship 1

Personality test for jobs 1

Career consultation 1

Interview and resume coaching 1

Job camp 1

Table 3. Dependent variables.

Variable # of Items Scale Cronbach’s alpha

Income 1

5 points (1~5) 0.92

Job stability 1

Quality of work environment 1

Working hours 1

Possibility of personal development 1

Human relationships 1

Welfare benefits 1

Promotion system 1

Social reputation of tasks given at work 1

Work autonomy 1

Social reputation of job 1

Compatibility between the job
characteristics and one’s aptitude 1

Work-related training or support for
training 1

Total 13 13~65
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2.3. Strategies for Statistical Analysis

The statistical analysis of this study was performed by following three steps as described
below. First, we identified the distribution of the variables for use in the study from the results of
standard descriptive statistics. Next, we examined the difference in the job satisfaction averages
of two independent variables evaluated in terms of score, which are the personal information and
participation in career development programs. Lastly, we investigated the correlation of variables
to confirm whether these variables were suitable for statistical regression analysis and verified the
prediction models for all independent variables affecting job satisfaction by performing hierarchical
multiple regression analysis.

The hierarchical multiple regression was performed in a stepwise fashion to judge the relative
importance of a predictor variable over and above other important predictors [22]. This approach
focused on the change in predictability associated with the predictor variables entered later over
and above the contributions by the variables entered earlier in the analysis [23]. It is also important
to note that theoretical background needed to be provided in determining the order of entry of
predictor variables.

For the hierarchical multiple regression analysis performed in our study, we considered the
three sets of independent variables, discussed in Section 2.2, which affect job satisfaction. The set
of five personal information-related variables were used as predictors in the first regression model
(Model 1), as it was the most difficult to change among the three sets of variables. Then, four variables
related to satisfaction with higher-education quality were added to the second regression model, while
statistically controlling for the five variables entered in the previous step (Model 2). Lastly, six variables
of participation in career development programs were added to the third model, while controlling for
all of the nine variables entered in the first and second steps (Model 3).

These models can be represented below in linear regression Equations (1) through (3), respectively.
Here, X0 is a vector of gender, age, school type, GPA, and school location variables. X1 is a vector of
major curriculum satisfaction, major faculty satisfaction, teaching method and quality satisfaction, and
school overall satisfaction. X2 is a vector of job training programs, internships, personality tests for
jobs, career consultation, interview and resume coaching, and job camps. The statistical analysis was
performed by using the well-known statics software SPSS 21.0 (SPSS Inc., Chicago, IL, USA).

Y = AX0, (1)

Y = AX0 + BX1, (2)

Y = AX0 + BX1 + CX2. (3)

3. Results and Discussion

3.1. Descriptive Analysis and Difference Test

This section identified the data distribution from the results of standard descriptive statistics and
verified the difference in the job satisfaction averages of two independent variables evaluated in terms
of score, such as personal information and participation in career development programs. Table 4
summarizes descriptive statistics for all independent variables considered in this study.
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Table 4. Descriptive statistics.

Variable Mean or
(Proportion) SD

Job satisfaction 39.63 8.66

Personal information

Gender
Male (0.80)

-

Female (0.20)

Type of higher education
2- or 3-year college course (0.37)

University (0.63)

School location
Capital (Seoul) (0.13)

Other regions (0.87)

Satisfaction with
higher-education

quality

Major curriculum satisfaction 3.37 0.88

Faculty satisfaction 3.52 0.91

Teaching method and quality satisfaction 3.40 0.85

School overall satisfaction 3.40 0.84

Participation in career
development programs

Job training program
Y (0.46)

-

N (0.54)

Internship
Y (0.26)

N (0.74)

Personality test for jobs
Y (0.46)

N (0.54)

Career consultation
Y (0.34)

N (0.66)

Interview and resume
coaching

Y (0.39)

N (0.61)

Job camp
Y (0.17)

N (0.83)

Table 5 shows the verification results of the difference in the job satisfaction averages of the two
independent variables evaluated in terms of score, which were personal information and participation
in career development programs. The difference verification of the personal information is first
discussed. The average job satisfaction of the male and female participants was 39.43 and 40.41,
respectively, indicating a statistically non-significant (N.S.) result with t = −1.52. The difference
verification of the type of higher education found that average job satisfaction was 39.53 and 39.69 for
graduates of two- or three-year college courses and universities, respectively, indicating a statistically
non-significant (N.S.) result with t = −0.30. The school location was statistically significant with t = 1.68
and p < 0.10, and the average of graduates of capital region located schools was 40.76 while the result
for others was 39.46.

As for the difference verification of the participation in career development programs, the
average of internship participants was 40.79, which was higher than that of those not participating in
internships (39.36). This indicates that participation in internship programs makes a positive impact on
job satisfaction after graduation (t = 2.48, p < 0.05). The average of graduates who took the personality
test for jobs was 40.19, higher than 39.34, which was the average of the others (t = 1.70, p < 0.10).
In contrast, the average of graduates who attended job camps was 38.96, while that for others was
39.88. This indicates that the former showed lower job satisfaction than the latter (t = −1.37, p < 0.10).
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Table 5. Verification of the difference in the job satisfaction averages of two independent variables
evaluated in terms of score.

Variable N Mean SD t

Personal
information

Gender
Male 881 39.43 8.94

−1.52
Female 227 40.41 7.42

Type of higher
education

2- or 3-year college course 414 39.53 8.46
−0.30

University 694 39.69 8.78

School location
Capital (Seoul) 144 40.76 8.86

1.68 +

Other regions 964 39.46 8.62

Participation
in career

development
programs

Job training program
Y 508 40.07 8.81

1.24
N 598 39.44 7.98

Internship
Y 283 40.79 8.70

2.48 *
N 823 39.36 8.22

Personality test for jobs
Y 507 40.19 8.76

1.70 +

N 599 39.34 8.01

Career consultation
Y 374 40.01 8.85

0.81
N 732 39.58 8.11

Interview and resume
coaching

Y 436 39.64 8.91
−0.27

N 670 39.78 8.00

Job camp
Y 186 38.96 9.67

−1.37 +

N 920 39.88 8.08

+ p < 0.10, * p < 0.05.

3.2. Results of Model Verification

The correlation evaluation among all variables revealed that the correlation coefficients (r) between
the independent and dependent variables ranged from 0.00 to 0.19 and the correlation coefficients
among all independent variables were smaller than the limit equal to 0.90 discussed in [24]. As a result,
no problem of multi-collinearity occurred, and the model verification was acceptable.

Table 6 presents the results of the model verification for the three models discussed in Section 2.3.
The correlation among the variables was very low, and thus no problem of multi-collinearity occurred.
In Model 1, the effects of personal information on job satisfaction were identified. It can be observed
from the results of this model that graduates from non-capital region-located schools showed lower job
satisfaction than those from capital region-located schools (B = −1.54, t = −1.94, p < 0.05). The effects
of other variables such as age, gender, type of higher education, and GPA on job satisfaction are not
shown to be statistically significant.

The results of Model 2, where the independent variables related to satisfaction with the quality of
higher education were additionally considered, indicated that high satisfaction with major curriculum
(B = 0.84, t = 2.05, p < 0.05) and overall school quality (B = 0.98, t = 2.32, p < 0.001) increased
job satisfaction after graduation. In contrast, the variables of faculty satisfaction and teaching
method and quality did not show any statistically significant results. The effects of the five personal
information-related variables were shown to be similar to the results in Model 1.

From the results of Model 3, it can be seen that graduates with the experience of participating in
internship programs showed high job satisfaction (B = 1.52, t = 2.41, p < 0.05), while participants in
job camps had low job satisfaction (B = −1.58, t = −2.13, p<0.05). In addition, job training programs
(B = 0.17), personality tests for jobs (B = 0.66), and career consultation (B = 0.14) had a positive effect on
increasing job satisfaction, whereas interview and resume coaching (B = −0.47) resulted in a negative
effect, although they were not statistically significant results. In this model, the effects of the other
independent variables that have already been entered into Models 1 and 2 were also similar to the
previous results.
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Table 6. Results of model verification (# of observations = 1132).

Independent Variable
Model 1 Model 2 Model 3

B Robust SE t B Robust
SE t B Robust

SE t

Personal
information

Gender (Female) 0.72 0.72 1.45 0.72 0.71 1.52 0.61 0.71 1.37

Age −0.11 0.16 −0.46 −0.14 0.16 −0.34 −0.13 0.16 −0.34

School type (college) −0.31 0.65 −0.26 -0.15 0.65 -0.98 -0.23 0.65 −1.09

GPA 0.42 0.39 1.28 0.18 0.35 0.66 0.17 0.36 0.64

School location (Others) −1.54+ 0.77 −1.79 −1.29+ 0.75 −1.49 −1.24+ 0.75 −1.43

Satisfaction
with higher-
education

quality

Major curriculum
satisfaction

-

0.84* 0.46 2.05 0.82* 0.46 2.02

Faculty satisfaction 0.31 0.48 0.65 0.27 0.49 0.54

Teaching method and
quality 0.34 0.52 0.48 0.36 0.52 0.53

School overall
satisfaction 0.98* 0.46 2.22 0.96* 0.46 2.15

Participation
in career

development
programs

Job training program

-

0.17 0.56 0.22

Internship 1.52* 0.60 2.58

Personality test for jobs 0.66 0.62 1.01

Career consultation 0.14 0.69 0.33

Interview and resume
coaching −0.47 0.65 −0.99

Job camp −1.58* 0.87 −2.13

Intercept 42.04*** 4.64 8.01 35.49*** 4.64 6.59 35.34*** 4.62 6.60

Coefficient of determination
(R2)

R2 adj-R2 R2 adj-R2 R2 adj-R2

0.01 0.002 0.05 0.04 0.06 0.05

+ p < 0.10, * p < 0.05, *** p < 0.001.

From these results, we can draw the following conclusions. First, school location is a very
important factor in determining the job satisfaction of engineering graduates in Korea. This seems to
be because most excellent higher-education institutions are located near the capital region in Korea, the
quality of their students is also high, and thus their graduates generally show very good performance
once they enter into the job market. This result reveals a unique situation in Korea, in which most
main infrastructure and social functions are highly centralized in the capital region.

Second, high satisfaction with major curriculum and overall school quality have a positive effect
on increasing job satisfaction after graduation. This coincides with the conclusions of previous research
reported in [25,26]. This suggests that the overall quality of higher-education content is more important
than minor factors such as school location, and thus it is essential to improve the quality of higher
education in order to achieve high job satisfaction among graduates.

Third, internship is more efficient in enhancing job satisfaction than relatively short-term programs
such as interview and resume coaching and job camps. Although these short-term programs may
provide an opportunity to learn technical skills helpful in improving the possibility of employment,
they are not helpful for undergraduate students seeking to find a job suitable for their interests and
background. Internship programs are an essential component in the German university education
system as it requires that all undergraduate students participate in an internship before graduation [27].
Participation in internship programs can expand graduates’ knowledge from on-the-job experience
and improve their adaptability in the workplace as discussed in [28]. Consequently, it is desirable that
career development programs focus on internship programs to enhance job satisfaction.

4. Conclusions

In this study, we categorized various higher-education related factors in order to systematically
investigate their effects on the job satisfaction of engineering graduates in Korea. We utilized the
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GOMS data collected in 2016 and provided by the Korea Employment Information Service. The survey
results of 4874 participants selected from the GOMS database were analyzed using the hierarchical
multiple regression model, in which three sets of independent variables, such as personal information,
satisfaction with the quality of higher education, and participation in career development programs,
were hierarchically entered. From the results of the model verification, the following conclusions can
be obtained:

1) The verification results of the difference in the job satisfaction averages indicate that graduates
from capital region-located school show high job satisfaction and participation in internship programs
and personal tests for jobs are helpful in increasing job satisfaction after graduation.

2) School location is a very important factor in determining the job satisfaction of engineering
graduates in Korea, revealing a unique situation in Korea, where most main infrastructure and social
functions are highly centralized in the capital region.

3) High satisfaction with major curricula and overall school quality have a positive effect on increasing
job satisfaction after graduation, emphasizing the importance of the quality of higher education.

4) Internship is more efficient in enhancing job satisfaction than relatively short-term programs
such as interviews, resume coaching, and job camps.

Some additional comments regarding the limitations of this study and future work are as follows.
First, job satisfaction refers to a single dependent variable in this study as in the GOMS survey
questions. However, different dimensions or various sub-factors of job satisfaction may result in
different interpretations of the statistical analysis. These different dimensions could be identified by
performing a factor analysis in our future research. Second, the insignificant effects of school type
and GPA on job satisfaction may be attributed to the fact that differences in students’ ability caused
differences in their income or job expectations. This issue could be further explored by investigating
the effects of school type and GPA on the students’ income or job expectations in our future research.
Lastly, the GOMS database utilized in this study is the result of self-reporting tests, and thus it may be
worth performing an additional study, a quantitative evaluation of the achievement and results of
engineering graduates at work in Korea, if available, and comparing its results with those provided in
this paper.
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