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The employability of graduates is a metric to assess the teaching achievements of higher education. Employability is

complex, multi-dimensional, and is closely associated with specific industry characteristics. Thus, employability must be

studied for a specific major in order to provide any practical guiding significance. The aim of this study was to determine

the major factors contributing to the employability of graduates in civil engineering and provide the basis for setting

appropriate goals to effectively cultivate civil engineering professionals by improving teaching strategies. Recent

graduates of civil engineering programs who graduated between two and five years ago were selected as the subjects,

and questionnaires were completed by 279 graduates. The results showed that 88% of civil engineering graduates are

working in a position related to their specialty. Graduates were more satisfied with their current positions and work

environments than they were with their salaries and future career development prospect. We analyzed the factors

contributing to the employability of graduates, and defined three major factors of occupational quality, development

potential, and professional capacity. These data suggest guidelines for the rational setting of goals to effectively cultivate

civil engineering professionals, design an improved practical curriculum, adjust teaching methods, and modify course

assessment indicators.
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1. Introduction

With continued social and economic development,

higher education and the labormarket for graduates

have become highly competitive. Once undergradu-

ates complete their studies at a university, they will
face strong employment pressure. Because the grad-

uates represent the core outcome of higher educa-

tion, the employability competition of graduates has

become the main metric of university success.

Improving the overall employability of graduates

is an important concern for higher education at the

university level [1]. In many countries, the employ-

ability of graduates is highly valued by the govern-
ment, with expectations that higher education

should contribute to national economic growth

[2]. The employment of graduates of higher educa-

tion has been studied by numerous researchers,

however, there is no universally accepted definition

of employability [3]. Most researchers agree that

improved employability of graduates is important

for universities. For example, Branine [4] reported a
survey of 700 UK-based employers, in which more

than 60% described problems of poor-quality grad-

uates in terms of their employability skills. Thus,

universities need to adjust their teaching strategies

and overall preparation of students in order to

improve this situation. Yoke [5, 6] recommended

the inclusion of employability as a focus of the

curriculum and providing multiple opportunities

to develop a wide range of skills. Fugate and

Kinick [7] established and verified indicator dimen-

sions for employability. Gonzalez-Roma [8] exam-

ined the relationship between employability as

established by Fugate and Kinick and employment
status and work quality. Some studies investigated

undergraduate students from different colleges and

universities and analyzed their perspectives of

employability [3, 9–11].

Many studies explored definitions, implications,

and the relationship between employability and

career development, with most concluding that

employability is complex and multidimensional
[1, 2, 12] However, different study objectives and

perspectives and different subjects result in different

or even opposite conclusions. For example, some

studies emphasized the importance of generic skills

and personal attributes [13, 14], suggesting that

personal qualities may be more important than

professional discipline, mastery of specialized

knowledge, or even expert skills. In contrast, Pur-
cell et al. [13] found variability in the importance of

generic skills for specialist professional and techni-

cal occupations compared with general manage-

ment, administration, and service occupations. It

seems reasonable that for some technical profes-

sions, general skills may have limited value relative

to more professional skills.

The different definitions of employability and
conclusions of these studies have made it difficult
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for universities to determine the best teaching

programs to improve the employability of students.

To discuss employability skills, we must consider

the following limitations of previous work in this

field: (1) the extent to which the employability

framework of graduates may vary due to industrial
differences or specific disciplines has not been

determined; (2) Current undergraduates at colleges

and universities are typically used as subjects in

some employability studies, such as those by Itanil

and Srour [9], Tymon [3] and Tomlinson [11].

However, current undergraduates have not yet

experienced in workplace competition, thus they

have only limited knowledge of employability; (3)
Some studies on the employability of graduates did

not take into account potential differences for

different occupations by graduates of different

disciplines and major, only general factors were

described for students without distinguishing

majors. Thus, the study will focus on the following

problems: (1) What is the current employment

situation of civil engineering graduates? (2) What
are the key elements determining employability of

civil engineering discipline? (3) Does non-technical

ability affect the career development of civil engi-

neering graduates? Which ability has the greatest

impact? (4) Does professional ability affect career

development?

Addressing the above concerns is required to

more comprehensively study graduates from civil
engineering programs. In the past, engineers were

considered individual technical contributors that

required extensive and solid professional knowl-

edge and practical skills [10], which are the assumed

prerequisites of a civil engineer [15]. However, with

the globalization of the economy, industrial devel-

opment of the construction industry, and the wide

application of computer information technology in
the construction industry, modern construction

enterprises become more international, scientific,

technical, and modern, potentially requiring grad-

uates to have more comprehensive skills. A good

command of the employability framework neces-

sary for success in the field of civil engineering is

required to cultivate students that meet this market

demand. Currently, little research has evaluated the
employability of civil engineering students. Hence,

this study focused on the real employability experi-

ences of civil engineering graduates and their occu-

pational development in engineering practice.

To achieve these objectives, our data were col-

lected from civil engineering graduates froma single

university who graduated two to five years ago.

These graduates are now in the work force, and
have a good understanding of the employability

requirements of their industries, their perceived

employability for occupation positions, as well as

their strengths and weaknesses disadvantages. The

objectives of this research is: (1) To investigate the

current situation of the occupational development

of the civil engineering graduates. (2) To identify

the variables of employability of civil engineering

graduates. (3) Our research provides suggestions
for setting goals to cultivate civil engineering

talents, adjusting the curriculum, and improving

the teaching content and teaching mode. (4) A

model for research on employability of graduates

with othermajors is described. These results suggest

direction for teaching reform of the civil engineer-

ingmajor in colleges and universities to improve the

employment competitiveness of students and
reduce the cost and duration of training required

by companies that hire these graduates.

2. Literature Review

2.1 Definition of Employability

The discussion of employability has a very long

history. This concept was first proposed by British

scholars in the 1950s [16].Many researchers initially

focused on the employability of the lower class

(particularly people with physiological or mental

disabilities). In the 1970s, the objective of studying

employability was to determine how to use policy to

achieve employment of all people [16]. Since the late
1990s, studies of employability have become a hot

issue, and different studies have defined employ-

ability from different perspectives (Table 1).

As shown in Table 1, different studies used

different definitions for employability. It is a devel-

oping process from obtaining employment to main-

taining employment, and then continuing

employment to achieving success in the selected
occupation. At first, the employability definition

was based strictly on the outcome of being

employed, which does not consider information

about personal factors that strengthen employabil-

ity [24]. Yorke et al. [6] started to focus on examin-

ing the critical personal factors that contribute to

the employment result. Thus, more recent defini-

tions of employability include personal factor infor-
mation such as achievement, knowledge, ability,

understanding, and attitude. Yorke [5] proposed

that the world economy required the production of

a well-educated and well-trained work force by

education systems. The knowledge, skills, and attri-

butes that are necessary for an individual to make

this contribution are considered ’employability’,

Morley [25] criticized early definitions and sug-
gested research on employability ignored the

inequality factors of the employment market and

should address how differences in social class,

gender, nationality, and region could also affect

employability. Fugate et al. [7] started to introduce
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the concept of social capital, suggesting employ-

ability refers to the abilities of college students to

identify job opportunities and obtain employment

when seeking jobs and starting businesses. These

skills could include identification of careers, indivi-

dual adaptability, social capital, and human
resources. Zheng [26] proposed employability

refers to the ability of undergraduates to achieve

their employment ideals, meet social demands, and

realize social value in the social life by the develop-

ment of skills and the acquisition of knowledge.

Wen[27]pointed out that employability is a com-

prehensive ability associated with occupation,

rooted in an individual’s personal goals, and
based on learning ability. For individuals, employ-

ability describes an individual’s ability to obtain

employment, maintain employment, and obtain

promotion. Individuals may have relative and dif-

ferent opportunities to obtain employment at any

point in time. For organizations, employability

should meet the demands for development. Zhu

[28] described the employability of college students
as the combination of knowledge, skills, and var-

ious personal characteristics necessary to success-

fully obtain a job and maintain or change the job.

Historically, employability has not been uni-

formly defined and instead is a long-term process.

In the horizontal breadth, the employment results

include obtaining a job, maintaining a job, continu-

ing employment, or achieving greater success in the
selected career. Employability is future-oriented,

with a need for adaptability and transitioning to

future career market places. Keywords of the

definition of employability include abilities,

achievements, understanding, attitudes, knowl-

edge, adaptability, and occupational identification,

and the basic dimensions include personal factors
and social factors. The link of employability to

personality theory, as well as the qualitative

nature and future orientation of the definitions,

presents further challenges to measurement of the

concept of employability [3].

2.2 Elements of Employability

As described above, previous definitions have

shown that employability is a complex and multi-

dimensional construct involving different broad

personal characteristics [3]. This can describe

either practical or potential abilities, transferable

general abilities or professional unique and specific
abilities [29]. Recent studies of higher education

have examined the specific content of employabil-

ity. For instance, the employability structure pro-

posed byMitchell [30] comprises four dimensions of

intelligence, social and interpersonal communica-

tion ability, operational and entrepreneurial ability,

and multiple-technical ability. The conceptual

model of Fugat et al. [7] describes employability
as a person-centered, psychosocial construct com-

posed of dimensions of career identity, personal

adaptability, and social and human capital. The

USEM account of employability is probably the
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Table 1.Main definitions of employability

Employability’s core words Description References

Getting and keeping fulfilling
work, sustainable employment.

Employability is about being capable of finding and keeping fulfilling
work.More comprehensively, employability is the capability tomove
self-sufficiently within the labour market to realise potential through
sustainable employment.

Hillage and Pollard
1998 [17]

Gain or maintain employment. Employability is the ability to gain or maintain employment. Finn 2000 [18]
Ritchie 2000 [19]

Secure a job, keep that job, and
do well in it

Employability skills can be defined as the skills that are needed by job
applicants to secure a job, to keep that job, and do well in that job.

Robinson 2000 [20]

Gaining basic employment,
maintaining employment, and
gaining reemployment when
necessary.

The employability refers to individuals’ abilities and intention to
obtain basic employment, maintain employment, and obtain
reemployment when necessary.

Harvey 2001 [21]

Individuals’ abilities to obtain
and maintain employment and
respond to the varyingmarket of
human resources.

Employabilitymeans a behavioral tendency to respond to the varying
market of human resources using certain qualifications or abilities
from the perspective of individual behavior.

Heijden 2002 [22]

Active adaptability, allowing
identification and realization of
career opportunities.

Employability is conceptualized as a form of work-specific active
adaptability that enables workers to identify and realize career
opportunities.

Fugate et al. 2004 [23]

A set of achievements, skills,
understandings, and personal
attributes required to gain
employment and be successful.

A set of achievements, skills, knowledge, and personal attributes, that
make graduates more likely to gain employment and be successful in
their chosen occupations, which benefits themselves, the workforce,
the community, and the economy.

Yorke andKnight 2004
[6]

A set of skills, knowledge, and
personal attributes to secure and
be successful.

A set of skills, knowledge, and personal attributes that make an
individual more likely to secure and be successful in their chosen
occupation to the benefit of themselves, the workforce, the
community, and the economy.

Morel and Neil 2006
[22]



most well-known and respected model in this field,

and was originally described by Yorke et al [6].

USEM is an acronym for four inter-related compo-

nents of employability: understanding, skills, effi-

cacy beliefs, and meta-cognition. Pool and Sewell

[31] developed a practical model of graduate
employability (CEDGE), which includes five com-

ponents of career development learning, experience

(work & life), degree subject knowledge, under-

standing and skill, generic skills, and emotional

intelligence. Some studies divided employability

into professional qualities and non-professional

qualities. Professional qualities include profes-

sional knowledge and ability, which are determined
by the specific discipline. Non-professional quali-

ties include general abilities and necessary person-

ality traits closely associated with the performance

of professional abilities that cannot be developed in

particular majors. These are common qualities of

the people engaging in different professions. Com-

pared with professional qualities, non-professional

qualities tend to have more basic and fundamental

characteristics. Ke [32] specifically divided the non-

professional qualities of college students into ideo-

logical and moral qualities, psychological qualities,

ability qualities, and innovative qualities. Gao [33]
described the employability of college students as

the ability of college students to seek a job and

maintain that job after they graduate. Employ-

ability comprises four types of factors of profes-

sional, basic, unique, and job-seeking abilities.

In addition to dimension establishment, many

studies have investigated different stakeholders

from different perspectives to establish different
detailed employability frameworks (Table 2).

These main frameworks of employability share

some degree of overlap with some qualities such

as communication/ interpersonal skills and team-

work appearing in all lists, however, there is less

agreement on other items.
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Table 2.Main frameworks of employability in some literature

Andrews and Higson [34]
Employer and graduate
perspectives: multiple sources

Itani1 and Srour (2015) [9]
Engineering Students’
Perceptions

Archer and Avison (2008) [35]
Employers in the UK.

Mansour and Dean (2016) [36]
Perceived by Employers and
University Faculty in the Fields of
HRD

Professionalism Education (reputation of
degree and university)

Communication skills Knowing how to learn (KHL)

Reliability Motivation and need for
achievement

*Team-working skills Communication skills (CS)

The ability to cope with
uncertainty

*Teamwork and leadership
skills

Integrity Creativity (C)

The ability to work under
pressure

Relevance of education with
applied position

Intellectual ability Problem solving (PS)

The ability to plan and think
strategically

Creativity and optimism Confidence Interpersonal skills (IS)

*The capability to
communicate and interact
with others

Communication and writing
skills

Character/personality Leadership (L)

Good written and verbal
communication skills;

Internship Planning and organisational
skills

Presentation skills (PSK)

Information and
Communication Technology
skills

Connections Literacy (good writing skills) Use of technology (UT)

Creativity and self-
confidence

Cumulative average (GPA) Numeracy (good with
numbers)

*Ability to function as part of a
team (AFPT)

Good self-management and
time-management skills

Risk-taking propensity Analysis and
decision-making skills

Strategic planning (SP)

A willingness to learn and
accept responsibility

Extracurricular activities Managing customers (MC)

Gender and physical
appearance

Change management (CM)

Communication in foreign
languages (CFL)

Digital competency (DC)

Cultural awareness and
expression (CAE)

Initiative and enterprise (IE)

Planning and organization (PO)

Self-management (SM)



Comprehensive analysis of the literature on

employability shows that there is no uniform

idea on the content architecture of employability

in the industry, but generally employability is

thought to contain at least three aspects of knowl-

edge, skills, and personal attributes. Different
stakeholders have different definitions and

requirements for employability [3], with some

potential overlap of some abilities and character-

istics. Different professions may have different

requirements for employability. Educational insti-

tutions should study and cultivate employability

by combining the characteristics of various majors

and industrial demands. Van Loo [37] proposed
including abilities that are horizontally associated

with the major and abilities that are longitudinally

associated with the occupation, rather than a

specific working ability. Jia et al. [38] pointed

out that it may be difficult to describe consistent

professional abilities due to differences of industry

practices and educational goals.

2.3 Employability of Civil Engineering Graduates

With the amalgamation of the world economy and

the growing application of information technol-

ogy, engineering work has significantly changed to

require much more than technical expertise

acquired in university training and by experience

[9]. Teachers in the engineering discipline have
started to think about improving students’ employ-

ability to meet the requirements of employers for

engineers in the new era. This builds on the idea

that a global engineer is no longer merely a

technical person but a professional team player

with high technical expertise [39]. Feedback from

employers in Australia suggested that graduates

lack appreciation of fundamental knowledge, rais-
ing the possibility that current engineering courses

are misaligned with industry needs. Graduates

themselves have acknowledged these weaknesses

[40]. Domal and Trevelyan [41] found in their

survey of the daily work of engineers that a typical

day for an engineer entirely depends on the needs

of the client. However, some common elements

were identified in the work of all participants,
with engineers performing a wide range of job-

related activities on a daily basis. Itanil and Srour

[9] studied the cognition of soft competence in

engineering students from three dimensions.

Three main classes of factors can be summarized

as personal attributes and nontechnical skills (e.g.,

creativity and optimism, teamwork and leadership

skills, motivation and need for achievement, risk-
taking propensity, extracurricular activities, com-

munication and writing skills), educational perfor-

mance (reputation of degree and university,

cumulative average, relevance of education to

applied position), and identity (including gender

and physical appearance).

The ASCE (American Society of Civil Engi-

neers) has developed a set of learning outcomes

for future civil engineers and has made additions to

the body of knowledge (BOK). The added BOK
criteria stresses nontechnical content related to

management and leadership [42]. As explained by

Cordero and Farris [43], management skills are not

only required of managers. Even technical person-

nel who perform administrative tasks require man-

agement and leadership skills to perform their

daily functions. Additionally, many engineers

actually assume managerial positions later in
their careers.

Since 2005, China has started to establish a

certification system for the engineering education

major and conducted certification of the engineer-

ing major based on the ABET (American Board for

Engineering and Technology) requirements. On

June 2, 2016, the International Engineering Union

Assembly unanimously agreed that China could
become a formal member of the Washington

Accord (a multilateral agreement between bodies

responsible for accreditation or recognition of

tertiary-level engineering qualifications within

their jurisdictions who have chosen to work collec-

tively to assist the mobility of professional

engineers, https://www.ieagreements.org/accords/

washington/). The concept of ABET promotes
reform of the major of engineering education in

China, where the teachers for the engineering major

should rethink and position the cultivation goals

and graduation requirements and focus on the

employability of students. Thus, China’s engineer-

ing education certification started late, the teaching

staff has not transformed the teaching ideas and

modes, and do not fully understand non-technical
aspects of employability, so attach insufficient

importance to them. There has been limited theore-

tical research on the employability of Chinese

students in engineering, particularly civil engineer-

ing.

Despite some efforts of the engineering disci-

plines to align their curricula with the new ABET

requirements, engineering programs are still criti-
cized for emphasizing technical skills while paying

insufficient attention to nontechnical skills [44, 41].

Thus, the most effective way to improve the skills

required by ABET is an important question facing

engineering educators. To answer this question, we

should first determine the specific employability of

engineering graduates (for example, civil engineer-

ing) and identify the abilities they lack most in their
career development. Therefore, in this study, the

employability of civil engineering graduates was

analyzed in detail.
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3. Research Methodology

The research methodology of this study included a

literature review, semi-structured interviews, ques-

tionnaire design and survey, data collection, data

analysis, result descriptions, and conclusions, as

shown in Fig. 1.

3.1 Determination of Factors Contributing to

Employability

To investigate employability, a large amount of

data from the literature was compared and ana-

lyzed. The results showed that different research

has utilized different investigation perspectives and

characteristics, with both commonalities and dif-

ferences in understanding the implications of
employability. This study defines the employabil-

ity of the graduates in civil engineering based on

the following characteristics of the civil engineer-

ing major: (1) the most common abilities of

cooperative, innovative, and communication abil-

ities are included, such as motivation and need for

achievement, responsibilities, learning ability,

interpersonal communication, adaptive ability
(including environmental adaptation), and self-

management (including emotional control and

time management); (2) some abilities are not

included, such as education (reputation of degree

and university) and gender and physical appear-

ance. These factors may have certain effects on the

initial employment of students but these are not

abilities that can be changed by students through
learning or abilities that can be improved by

colleges and universities through teaching.

Accordingly, these characteristics are excluded

from the research scope; (3) qualities such as

devotion, understanding and leniency, and loyalty

are included as personal qualities; and (4) knowl-

edge and skills can be evaluated based on GPA, or

specific fields such as mathematical knowledge,

humanistic knowledge, computer application abil-

ity, or foreign language skills. In consideration of
the discipline characteristics, we divided knowl-

edge into general basic knowledge (including

mathematical, physical, and chemical knowledge,

English ability, computer and information

application ability, and humanistic quality knowl-

edge), civil engineering knowledge, and practical

skills in civil engineering.

3.2 Semi-Structured Interview

Semi-structured interview questions were con-

ducted to define the factor of employability on the

promotion of career. The interviewees included two

persons responsible formajors, eight entrepreneurs,

and ten graduates. The interviews were completed

either face-to-face or by phone. The interviews
included three open-ended questions: (1) Which

aspects of employability of the civil engineering

graduates are the most important and influence

career development? (2) Which aspects of training

should be enhanced by schools to improve the

employability of students? (3)What needed abilities

do graduates of civil engineering program lack?

3.3 Design, Testing, and Modification of

Questionnaires

Based on literature review and semi-structure inter-

view, a questionnaire was designed to achieve the

study objectives. The rights of respondents such as

informed consent and freedom of responding was

taken into consideration in design of the question-

naire.
The preliminary questionnaire underwent rigor-

ous pilot testing. The questionnaire was presented

to two associate professors who are civil engineer-

ing faculty at a university in the north of China.

Based on their feedback, changes to the wording

and layout of the questions were made. Then, 20

graduates from a single university were randomly

selected to complete the questionnaire and provide
feedback on their understanding of the questions,

and provide comments about this questionnaire.

These responses from students were used to verify

that the understanding of the answers was consis-

tent with the intention of the survey instrument.

Based on the test feedback, the questionnaires were

again modified. Three variables, i.e. organizing

ability, risk-taking propensity, and general knowl-
edge with the lowest scores, were excluded. At last,

twelve variables were selected for inclusion as

potential factors that could affect career progres-

sion (Table 3).
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In the finalized questionnaire, the research back-
ground, objectives, and contact details were

explained in an introductory letter, and the ques-

tionnaire included three sections. The first section

requests basic information, such as personality

information, educational background, and work-

ing information, with single questions and multiple

choice questions. In the second section, the respon-

dents were asked to rate the scale for the twelve
factors influencing employability and career pro-

gress using a 5-point scale (1–5). In the last section,

the student’s views on teaching and management in

school were investigated. In addition to closed

(choosing a single answer or multiple answers

from a list of options) and rating questions, the

questionnaire included some open-ended questions

and questions that request respondents to give
suggestions on the development of the college.

3.4 Distribution of Questionnaires

We applied the questionnaire to a sample of grad-

uates who had studied in the civil engineering

program of one university in the north of China

between 2006 and 2010, which means that these

graduates had completed their university degrees

between 2 and 5 years before the time of the survey.

The civil engineering of this university is currently

trying to align its programs to meet ABET criteria

with an eventual plan to seek accreditation. So, this

study aimed to check how well the training objec-

tives of civil engineering students were being met,

and to understand graduates employability and
factors affecting career development.

In May, 2019, we sent an online link to the

questionnaires to the 350 civil engineering gradu-

ates who had completed their university degrees

between 2 and 5 years earlier. The response period

was 2 weeks. In this time, a total of 279 responses

were received, yielding a response rate of 79%.

4. Data Analysis

It was necessary to subject the raw data to cleaning

and filtering to facilitate analysis. This was done

using coding and categorization techniques on

SPSS25 (IBM). Validation was also performed

based on a descriptive statistical analysis.

4.1 Sample Information

The 279 students who responded to the question-

naire included 193 males (69%) and 86 females

(31%) (Table 4). The subjects had all obtained

their bachelor degree in civil engineering between

two and five years earlier. The statistical results of

academic records of the samples comply with the
characteristics of normal distribution. For the

respondents, 9% of the academic records were

rated excellent, 30% were rated good, 34% were

rated fair, and 27% rated passed. The percentage of

female to male graduates in our sampling is almost

the same as that of female and male students of the

civil engineering major in the university, indicating

our samples are reliable.

4.2 Career Development

In the first part of the questionnaire, we used

multiple-choice questions to understand the basic

information and work of graduates. A total of 226

graduates had obtained a full-time job (81%), five
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Table 3. Identification of variables affecting student career
progression

Variables Contents

V1 Civil engineering professional knowledge

V2 Innovation and creativity

V3 Practical ability of civil engineering

V4 Career pursuit and motivation

V5 Independent learning capability

V6 Interpersonal skills

V7 Communication skills (including speaking
and writing)

V8 Teamwork

V9 Adaptability

V10 Vocational ethics and personal quality

V11 Responsibility

Table 4. Basic information of statistics samples

Content Classified statistic Number Percentage Total

Gender Male 193 69.18 279

Female 86 30.82

Time of graduation 2014 66 23 279

2015 85 30

2016 74 26

2017 54 20

Grade Point Average in the
university (most grade point is
5.0)

Excellent (4.0�5.0) 26 9 279

Good (3.0�4.0) 84 30

Fair (2.0�3.0) 94 34

Up to standard (1.5�2.0) 75 27



students had started their own business (1.79%),

two students were unemployed (0.72%), and 46

students (16.49%) were studying for a higher aca-

demic degree (master or doctorate) (Table 5), which
indicated that the civil engineering graduates had a

good employment rate. According to the MYCOS

Report on Employment of Undergraduates in

China (2018), the employment rate of engineering

students is 93%, and the correlation between work

andmajor is 71%. In our study, of the 231 graduates

who are currently working, 203 (88%) respondents

were working in the civil engineering field and 28
(12%) respondents were working in a position

unrelated with civil engineering; this indicated

that the students have a strong professional self-

identity, a high major match rate, and good career

prospects. Of the 226 employed graduates, 47% of

the graduates were working in companies with

more than 500 employees. This suggested that

roughly half of graduates enter large engineering
corporations with a high volume of engineering

business both at home and abroad, with have

large development space. Finally, in terms of

salary, 69% of the graduates had a salary higher

than 5000 RMB, higher than the average salary of
undergraduates who graduated in 2017 in China,

4317 RMB (2018 MYCOS Report on Employment

of Undergraduates in China).

We also assessed the satisfaction of graduates

with their occupations (Table 6). Using the five-

grade scale investigation of the degree of satisfac-

tion with employment, most students were highly

satisfied with their work and positions (95%), as
well as work environments and conditions. Stu-

dents were not highly satisfied with their salaries

and benefits (the percentages of students who are

not satisfied or extremely unsatisfied totaled

12.91%), or with occupation development (the

percentages of students who are dissatisfied and

very dissatisfied totaled 11.47%). This indicates that

the civil engineering students have a high profes-
sional self-identity. In addition, their salary level is
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Table 5. Employment information of samples

Content Classified statistic Number Percentage Total

Employment situation Obtain employment (full time) 226 81 279

Studying for degree (master or doctorate) 46 16.49

Self-employed 5 1.79

Unemployment 2 0.72

Degree of correlation
between occupation and
civil engineering

Closely related 137 59.4 231

Certain related 66 28.6

Unrelated 28 12

Job position Junior staff of firm 120 53.1 226

Middle-level leader in a department 76 33.63

Senior managers in a department 7 3.1

Middle-level in a firm 21 9.29

Senior leader in a firm 2 0.88

Number of employees Below 50 persons 35 15 231

50–100 persons 36 16

100–500 persons 50 22

500–1000 persons 24 10

Over 1000 persons 86 37

Salary per month (CNY) 3000–5000 87 31 279

5000–8000 69 25

8000–15000 93 33

15000–20000 25 9

Over 20000 5 2

Table 6. Satisfaction statistics of graduates on career development

Items
Degrees of satisfaction

Very satisfied More satisfied Basic satisfied Dissatisfied Very dissatisfied

Work contents and positions 18.28% 42.29% 34.77% 3.94% 0.72%

Salary and benefits 13.26% 35.13% 38.71% 12.19% 0.72%

Work environments and conditions 16.49% 38.35% 35.48% 7.89% 1.79%

Career development levels and speed 13.98% 31.9% 42.65% 10.39% 1.08%



higher than the average level but the civil engineer-

ing graduates also have higher labor intensity and

more difficult working conditions compared with

graduates in other majors. Their work efforts

should lead to higher salaries. Most graduates are

unsatisfied with their career development. This
suggests graduates still lack some career develop-

ment abilities in their career, which influences the

improvement in their work efficiency.

4.3 Reliability Analysis and Consistency Test

We conducted an initial reliability test to examine

the reliability, consistency, and stability of our data

based on the Cronbach’s alpha value. The Cronba-

ch’s alpha value of the data was 0.930 and the

Cronbach’s Alpha after standardization of the

data was 0.934 (Table 7), which indicates very

strong data reliability. Using a general attitude or

psychological perception scale, a value higher than
0.9 indicates that the reliability of rating scale is

very high [45].

The ratio of sample size to the number of vari-

ables in this study was 23.2, higher than the thresh-

old ratio of 5.00 recommended by Gorsuch [46].

Thus, the sample size was large enough for Explora-

tory Factor Analysis (EFA). The Kaiser–Meyer–

Olkin (KMO) value was 0.907 (Table 8), suggesting

a high degree of common variance among the

variables. The value of the test statistic (chi-

square for Bartlett’s sphericity) was 894.887) and

the p-value was 0.000 < 0.01, suggesting that the

population correlation matrix was not an identity

matrix and therefore, the data collected were appro-
priate for EFA.

The mean difference among items was small,

between 4.15 and 4.64, and the variance ranged

from 0.343 to 0.689 (Table 9). The highest grade

mean is communication skills (4.64), indicating that

the ability of communication is most importance

for graduates. Themean variance of the 12 included

items was only 0.346, and no extreme questions
were found.

4.4 Exploratory Factor Analysis

EFA is usually used to identify a small andmanage-

able set of underlying (i.e., latent) factors that can
be used to represent correlations among a large set

of interrelated variables. Two essential stages are

involved in EFA, factor extraction and factor

rotation, and EFA can be used as a precursor to

latent variable modeling or confirmatory factor

analysis (CFA) [47]. Here, EFA was adopted to

explore the underlying factors among the 12 vari-

ables.
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Table 7. Reliability statistics

Cronbach’s Alpha Cronbach’s Alpha based on Standardized items N of items

0.930 0.934 12

Table 8. KMO and Bartlett’s test

The Kaiser–Meyer–Olkin (KMO) of sampling adequacy 0.907

Bartlett’s Test sphericity Approx.chi-square 894.887

Freedom 66

p-value 0.000

Table 9. Description Statistics for Measurement Items

Description N Mean
Standard
deviation Variance

Responsibility (serious and responsible during working) 279 4.59 0.618 0.382

Career pursuit and motivation 279 4.54 0.658 0.432

Civil engineering professional knowledge 279 4.41 0.721 0.520

Vocational ethics and personal quality 279 4.51 0.686 0.470

Practical ability of civil engineering 279 4.36 0.735 0.540

Independent learning capability 279 4.58 0.648 0.420

Interpersonal skills 279 4.62 0.588 0.345

Teamwork spirit 279 4.55 0.657 0.431

Communication skills (include speaking and writing) 279 4.64 0.585 0.343

Innovation and creativity 279 4.15 0.830 0.689

Adaptability 279 4.53 0.669 0.448

Self-management skill 279 4.58 0.614 0.377

Number of valid individual cases 279



For factor extraction, principal component ana-

lysis (PCA) was used to identify underlying factors.

To determine the number of factors to be extracted,

Horn’s parallel analysis [48] was adopted, because

this approach has been recognized as the most

accurate way to determine the number of factors
to retain [49–50]. As a result, loadings of small

magnitude approached zero but large loadings

remain significant. In this study, oblique rotation

was applied because in almost all areas of social

science, any factor is more or less related to other

factors, and arbitrarily forcing the factors to be

orthogonal would introduce bias [51, 52].

When PCA with promax rotation was per-
formed, the result indicated three factors with

eigenvalues over 1. These three eigenvalues were

then compared with the criterion values from the

parallel analysis program developed by Patil et al.

[53]. The number of components that should be

retained is the number of eigenvalues larger than

the corresponding random eigenvalues (i.e., criter-

ion values). The result showed a three-component

solution (Table 10).

The three factors extracted via EFA were inter-

preted as vocational quality, vocational develop-
ment potential, and professional skill. These three

components explained 55.39% of the total variance

(Table 11).

4.5 PCA Results

4.5.1 Factor 1: Vocational Quality

The most important ability factor accounts for

38.66% of the total variance. We call this factor
‘‘vocational quality,’’ and includes V1 (communi-

cation skills, which include speaking and writing),

V2 (interpersonal skills), V3 (adaptability), and V4

(self-management skills). The data showed that the

civil engineering graduates who have been working
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Table 10. Rotated factor matrix for Measurement Items

No. Items Factors

1 2 3

1 Communication skills (including speaking and writing) 0.788 0.081 0.101

2 Interpersonal skills 0.632 0.273 0.245

3 Adaptability 0.608 0.360 0.185

4 Self-management skill 0.596 0.467 0.099

5 Vocational ethics and personal quality 0.110 0.786 0.106

6 Independent learning capability 0.355 0.578 0.191

7 Career pursuit and motivation, 0.338 0.577 0.159

8 Responsibility 0.487 0.503 –0.020

9 Teamwork 0.274 0.469 0.374

10 Practical ability of civil engineering 0.140 0.056 0.768

11 Civil engineering professional knowledge 0.376 0.057 0.694

12 Innovation and creativity –0.116 0.408 0.635

Note: extraction method: principal component analysis; rotation method: Caesar normalization maximum variance method. Rotation
converged after seven iterations.

Table 11. Interpretation of total variance

Component

Initial characteristic value Sum of squares of load extracted Sum of squares
of load rotated
totalTotal

Variance
percentage

Accumula-
tive % Total

Variance
percentage

Accumula-
tive %

1 4.639 38.662 38.662 4.639 38.662 38.662 2.484

2 1.173 9.772 48.434 1.173 9.772 48.434 2.361

3 0.834 6.952 55.386 0.834 6.952 55.386 1.802

4 0.777 6.479 61.864

5 0.752 6.265 68.129

6 0.657 5.472 73.601

7 0.622 5.184 78.785

8 0.578 4.818 83.603

9 0.556 4.629 88.232

10 0.521 4.338 92.570

11 0.496 4.134 96.704

12 0.396 3.296 100.000



for many years consider communication ability,

interpersonal communication ability, self-control

management ability, and adaptive ability as the

most important occupational abilities. This sug-

gests that the cultivation of students’ occupational

qualities should be strengthened should be a focus
of teaching in the civil engineering discipline. This

result change the traditional impression of engi-

neering education in all sectors of society in China.

Traditionally, the most important quality of stu-

dents is strong professional ability in the engineer-

ing application discipline. Chinese students are

required to acquire high levels of knowledge of

natural sciences such as mathematical, physical,
and chemical science from an early age. At the

college level, additional emphasis was placed on

imparting professional knowledge with insufficient

cultivation of soft abilities.

4.5.2 Factor 2: Vocational Development Potential

The total variance of the second factor, develop-

ment potential, accounts for 9.78%. The career

development potential is a potential ability that

facilitates occupational transformation, transfer,

and promotion during a certain period. It com-

prises five factors: vocational ethics and personal

quality, independent learning capability, career

pursuit and motivation, responsibility and team-
work. The significance of these factors verifies the

result of the interviews with employers. In the

interviews, employers indicated that they would

first consider individuals with good qualities (such

as loyal, dedicated, and inclusive) when they

planned to promote someone, because they con-

sider people with these qualities deserving of trust.

Employees should also be studious, strive to make
progress, and be willing to learn all their life, as this

continuous improvement is the basis for the devel-

opment of a person’s career. Tan [54] proposed that

in addition to human resources capital, social

capital, and dynamic characteristics, the concept

of employability should also include life-long learn-

ing, because the knowledge and ability acquired

during higher education are insufficient to allow
adaptation for a successful career. Thus, life-long

learning should also be an internal factor of the

employability of college students. Finally, career

pursuit and driving force serve as the foundation of

career development. A person with intelligence and

wisdom and good qualities would be unable to bear

great responsibilities in a career without occupa-

tional ambition or driving force. The occupational
potential factor includes valuable personality char-

acteristics. These people are not content with the

status quo, but are self-motivated to pursue a

career, so continue to learn and progress.

4.5.3 Factor 3: Professional Skills

The third factor influencing the career development

of the professional ability of civil engineering grad-

uates accounted for 6.95%. This factor includes civil

engineering knowledge, practical ability in civil

engineering, and innovation and creativity. The

civil engineering major is an engineering applica-

tion discipline. Only graduates with solid profes-
sional knowledge and professional practical skills

(including skills such as design, computation, mea-

suring, and drawing) can serve as engineers or

engage in related management work in the field of

civil engineering. Based on the investigation, the

graduates think that in addition to professional

knowledge and professional practical ability, inno-

vative ability is an important skill for successful
employment, suggesting that the engineering field

requires innovative talents to effectively adapt to or

drive the development for professional success.

5. Discussion

5.1 Summary

The factors of employability vary by major. Col-

leges and universities should understand the current

employment situation of their graduates and accu-

rately define employability in particular disciplines

to set cultivation goals. Thus, our study investi-
gated the employment situation of the graduates.

Overall, our data showed that the civil engineering

graduates have a high major matching rate between

their work and major, where 88% of the graduates

work in fields associated with civil engineering with

salaries that are higher than the average salary in

China. These results indicate a strong market

demand for civil engineering graduates, this coin-
cides with the current strong development of the in

civil engineering construction business in China.

Additionally, these graduates have strong profes-

sional self-identity. With the increasing globaliza-

tion of the economy, China’s construction

enterprises are vigorously conducting international

construction engineering business, which supports

the development of the civil engineering profession
and employment of graduates. Investigation of the

satisfaction degree of graduates revealed a high

degree of satisfaction of these respondents with

their current posts and work environments, but a

low degree of satisfaction with their salary and

career development, which may be associated with

the hardship of their occupation. Enterprises

should consider establishment of a more rational
salary system or benefit system to improve the

subjective well-being of staff members.

In this study, a framework of civil engineering

employability was built, which include 12 most
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important employability elements. This points out

the direction for the establishment of professional

training objectives of civil engineering, which has

important reference for civil engineering majors in

other regions and countries.12 variables that affect

graduate employability were retained and consoli-
dated into three factors, which were confirmed as

significant by the CFA results. They were inter-

preted as vocational quality, vocational develop-

ment potential, and professional ability, vocational

qualities are the most important employability

factor that influences graduates. This result could

provide enlightenment for the teaching reform of

civil engineering in the future.
Vocational qualities is comprised of communica-

tion and expression ability, interpersonal commu-

nication ability, adaptive ability, and management

ability. This indicates that general employability

factors are also important for students in occupa-

tion-oriented disciplines, a result that is consistent

with the work of Archer and Davison [34], in their

investigation of the capacity of most satisfaction of
employers for employees, the social skill rank 16th,

suggesting significant room for improvement to

meet employers needs. Communication ability

and social ability are also considered to be impor-

tant factors of employability in the mechanical

manufacturing profession [55]. Overall, we should

modify teaching goals, change the assessmentmeth-

ods, and include additional teaching activities by
incorporating reports, speeches, and teamwork

cooperation as part of the coursework. Those

efforts do not negate the requirement for skills

such as communication and teamwork in most

engineering courses instead of only in specific

electives. This would provide opportunities for

students to acquire these skills for later use [9]. A

more specific approach is to develop problem-based
learning in the curriculum, this could help students

to link theory to practical application in a local

context. At the same time, they are able to exercise

several skills, such as problem-solving, communica-

tion, information management, group effectiveness

and interpersonal skills [56, 57].

Development potential is the employability that

influences the consistent development of a gradua-
te’s career, and is comprised of five factors, profes-

sional spirit and personal qualities, self-learning

ability, and career pursuit or motivation, responsi-

bility and teamwork. First, understanding develop-

ment potential requires us to cultivate students’

self-learning ability.With good self-learning ability,

many students are able to learn; after students have

self-learning ability, many other abilities can be
acquired by their self-learning, for example, com-

puter information technology, a foreign language,

and different ways of thinking. Students are encour-

aged to actively learn to acquire knowledge rather

than rely on the instruction of teachers. The combi-

nation of self-learning ability and career pursuit is

the manifestation of a positive personality. Many

studies have linked proactive personality traits and

career success [3].Second, Cultivation of these skills
requires transformation from a teaching-oriented

mode to a learning-orientedmode, emphasis should

be placed on the shaping of the personal qualities of

students. In teamwork and other learning activities,

evaluation of students’ qualities can be included as

part of the assessment. The assessment mode can be

a combination of grading by teachers and grading

by students. For example, this may include evalua-
tion of honesty, being inclusive, emotionally stable,

responsibility or the level of dedication. By empha-

sizing the importance of these traits, students can

learn to be more valued and respected employees.

Woods and West tell us that managers are often

looking for personality as well as skills, saying they

want employees who are reliable, dependable, able

to work under pressure, creative, and enthusiastic.
These traits are personality characteristics [57].

Career pursuit and development motivation

should be properly guided based on studies of

employment and psychology.

The professional ability comprises three variables

of practical ability of civil engineering, professional

knowledge of civil engineering, and Creativity. This

indicates that professional ability is important for
the development of student careers. The survey

samples this paper is the graduates 2–5 years after

graduation, at this time, the graduates do not seek

to obtain a job, but have relatively fixed jobs, and

their cognition for employability is mainly based on

the requirement of career development. They think

that professional ability is an important factor

affecting employability in the engineering profes-
sion. This shows that in the field of civil engineering,

professional ability will always affect their career

development, which includes good professional

knowledge of civil engineering, practical ability of

engineering design, calculation, management, and

innovation ability. Thus, teachers of the civil engi-

neering discipline should cultivate technical ability

in addition to non-technical ability. The students
most valued engineering practical application abil-

ity, which is consistent with the investigation result

of the open question. In the questionnaires, we

asked students to comment on the teaching of

civil engineering, the most common suggestion

was to strengthen practical training. Students

should be offered more opportunities to work in

companies to enhance their practical ability. This
experience should allow them to adapt to new jobs

faster after starting to work at a company. China’s

engineering universities are attempting to reform
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teaching, strengthen the links between schools and

businesses, and ask the students to develop skills by

working in companies. Innovative and creative

abilities are also important factors contributing to

students’ employability, this result is consistent

with the research results of other regions on the
employability of civil engineering. Wang [15]

showed that many engineering tasks require the

engineer to employ great creativity to come up

with imaginative and innovative projects to solve

challenging problems, and Itani et al.’s investiga-

tion for students of civil engineer also verified this

[9]; but Nugraha [55] did not involve creativity in

the study of the professional employability of
mechanical engineering. In the field of civil engi-

neering, significant developments has occurred in

BIM technology, 3D technology, and assembly

engineering, and companies need employees with

civil engineering skills, innovative ideas, and knowl-

edge of new forms of technology to increase profit

for companies. With the promotion of engineering

certification, there is a growing emphasis on the
cultivation of students’ innovative ability in col-

leges and universities in China.

5.2 Limitation and Future Study

In this study, the graduates of one particular dis-

cipline were selected as the research subjects, it

could provide a model for studies of employability

in other disciplines, and also provides reference for

personnel training of civil engineering or other

engineering disciplines in other regions, but the
implications of employability will also necessarily

vary depending on the labor market demand. This

means that study of employability is a dynamic

process, which require a constant tracking process.

Different posts and positions may differ in employ-

ability criteria. Our studies conducted based on

educational institutions may not consider the

effects of social capital factor or social relations
such as gender, nationality, or family status on

employability. Further studies should explore the

influence of social capital on the employability of

civil engineering graduates, and determine the best

strategies to implement innovative ideas for the

teaching of civil engineering.

6. Conclusions

This study investigated graduates in civil engineer-

ing. Civil engineering students have a promising

employment rate of 88% and an average salary that

is higher than the average salary of graduates of

other majors. Based on previous studies and the
students’ questionnaire test, 12 frameworks of civil

engineering employability were constructed. By the

analysis of factors, this study determined that three

major factors influence the employability of gradu-

ates in civil engineering: vocational qualities, devel-

opment potential, and professional ability. This

result defines the most important determinant of

the employability of the graduates in civil engineer-

ing is the acquisition of basic occupational qualities.
These qualities are critical for all industries and are

necessary conditions for a person to obtain and

maintain a job. A person’s internal development

motivation and self-learning ability are internal

driving forces of career development, excellent

personality traits are preconditions for career devel-

opment. Professional ability is also a manifestation

of the knowledge factor. Graduates value profes-
sional practical ability and professional knowledge.

In addition, innovative thinking and ability are

required for employment ability, and should be

part of the teaching process.

These results indicate potential future directions

for civil engineering programs. First, the cultiva-

tion of basic skills such as communication, man-

agement, and adaptation, should be included in
various types of courses. It is necessary to revise

the professional training objectives and curricu-

lum training objectives to include the contents of

non-technical ability. Secondly, teaching-oriented

mode should be changed. Instead, teachers should

focus on ability rather than knowledge, turn

knowledge class into ability class. Task-oriented,

project-oriented, and flipped-class models should
be used to increase students’ abilities to self-learn.

In team work, the teacher should cultivate stu-

dents’ personal qualities and professional spirit

through a problem-based learning approach The

assessment mode should be transformed from

teacher assessment to mutual group rating or

self-assessment to cultivate student skills. Finally,

colleges and universities should guarantee the
improvement of professional ability, including

professional practical ability; strengthen coopera-

tion between schools and companies; and offer

more opportunities for professional practice

during education to allow the students to more

fully understand the demands of industry mean-

while focusing on the development of the basic

skills. Colleges and universities should focus on
industrial scientific and technological development

of the industry, cultivate students’ innovative

thinking and ability in the teaching process, and

be sure that the curriculum meets the changing

needs of industry.
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