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Abstract

This paper explores the students’ motivations for choosing between civil and construction
engineering and identifies key misperceptions about the construction engineering programs.
Based on the theoretical construct of self-determination theory, we divided students’ motivations
for major selection into a variety of intrinsic (e.g. interest in subject area) and extrinsic (e.g.
prospect of a high paying job) factors. Using a mixed method approach including focus groups
and questionnaires, we collected data from freshmen and sophomore students with declared
majors of construction and civil engineering. Data was analyzed to identify the critical
misperceptions that caused false positive (i.e. selecting a construction major based on inaccurate
perception) and false negative (i.e. not selecting the construction major due to misperception of
the major) errors. The findings of this study enable academic advisers in engineering programs to
help students make more informed decisions about choosing their college major by focusing on
the critical misperceptions that may result in the incorrect initial engineering discipline selection.
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Introduction

Choice of major affects academic and career success of students, and influences sustainability of
degree programs and the rate of student attrition in higher education institutions. Misperception
of the subject area and career paths associated with different programs is a root cause of
inappropriate major selection by college studentst. The misperception is most likely to happen
when students decide between seemingly similar engineering majors. This is particularly true
when students are deciding between construction engineering (ConE) and civil engineering (CE)
majors. ConE and CE are similar majors because they are both professional fields focused on
constructing the built environment. However, there are also important differences between the
two majors that are often overlooked by students. ConE and its academic cousins Construction
Engineering and Management (CEM), and Construction Management (CM) are combination of
engineering, technology, construction techniques and management with different quotas of
engineering, management and business content in their curricula. Graduates of these programs
are typically placed in jobs related to engineering and management of construction processes. On
the other hand, CE programs prepare students for careers in design of buildings and
infrastructure facilities?.

Previous studies have pointed to occupation outlook®, students’ math skills*, social identity® and
gender®, racial composition of academic programs and workplace’, and values and costs of
education® as factors influencing students’ decision to pursue ConE or CE major. Other studies
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have attempted to enhance student recruitment and retention at ConE programs by promoting
construction major to high school students, and improving academic relevance of construction
programs®°-1%. However, few studies have investigated the impacts of misperception of subject
area and career paths associated with construction and civil engineering majors on students’
selection of ConE programs.

The objectives of the research presented in this paper are twofold: First, to identify and evaluate
the factors that motivate students to pursue an undergraduate degree in construction engineering;
and second, to determine key misperperceptions of construction and civil engineering that may
cause ill-informed selection of one major over the other. The paper is unfolded as follows: the
background of the research and the research objectives were presented in introduction. The
research methods will be presented in the next section followed by results and conclusions.

Research Method

The research processes used in this study included four components as shown in Figure 1. For
determination of research objectives and processes related literature was reviewed and focus-
group discussions were conducted. The outcomes of literature review and focus group
discussions were used to create a survey including questions related to students’ motivations for
pursing ConE major as well as the students’ perception of ConE as a college major and a career.
Data collected about students’ motivations for major selection was classified through the lens of
self-determination theory. Statistical analysis was conducted on data related to students’
perception of ConE. Ultimately, the effects of extrinsic and intrinsic motivations on recruitment,
retention, and success of students in ConE programs were discussed and major misperceptions of
ConE were identified. The following subsections describe components of the research method.

Research Determination

The questions investigated in the present study arose from a practical need of the author’s for
advising students to select between civil engineering and the newly developed construction
engineering program at authors’ institution. To facilitate informed decision making of students,
the authors reviewed existing literature on best practices for selecting an engineering college
major. In the review of the literature, the authors were particularly interested in specific
information about ConE and CE programs. Summary of the literature reviewed by the authors is
presented in the introduction section of this paper. Significantly, the authors realized that few
studies exist on students’ motivations to choose ConE/CE programs and their perceptions of the
two engineering majors. Consequently, the research team decided to take on an initiative to
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Figure 1: Components of the research method

investigate students’ motivations for and perceptions of the ConE program. As a first step, one
focus group of first-year and one focus group of third-year students, consisting of 15 and 10
ConE students, respectively, were selected. Each focus group met for a 50-minutes group open-
ended discussion regarding students’ motivations for selecting their major, and how they
differentiate between civil and construction engineering. The participants were encouraged to
share their thoughts and feelings freely. The moderator asked follow-up questions to clarify the
participants’ points of view without directing them to a desired response. For example, when a
participant stated: “I’m selecting my major due to interest in the subject area”, the moderator
asked: “what aspect of ConE are you most interested in?” The moderator also encouraged other
participants to share their thoughts about the same question. During this process, the researcher
took notes of the vital points of the discussion as they relate to the research objective. The
literature review and focus group discussions helped the research team to clarify the research
objective and develop a roadmap for conduct of the research.

Data Collection

A survey consisting of three sections were developed to collect data about students’ motivations
for selecting ConE/CE majors and their perceptions of the two majors. The three sections of the
survey are as follows: the first section collected demographic and personal information of the
respondents. Second section asked respondents to identify their main reasons for selecting their
major. The last section provided respondents with several statements about ConE and CE and
asked them to identify (on a 5-point Likert scale) to what degree they agree with each statement.
A summary of the components of the survey is presented in Tablel.

Data Analysis

Data collected about motivations of students for major selection was analyzed using theoretical
concept of self-determination theory. According to the theory of self-determination, human
motivations could be divided into intrinsic and extrinsic motivations (Deci & Ryan, 1985, 2000).
Intrinsic motivations are the ones that are inherently joyful for a person while extrinsic
motivations root in external rewards and/or punishment. Furthermore, extrinsic motivations
could be either externally or internally regulated. When an external motivation arises from
punishment for violating an external regulation, it is called an external extrinsic motivation. On
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the other hand, internal extrinsic motivations are associated with self-endorsement of an external

goals (Deci & Ryan, 1985).

Table 1: Summary of the survey sections

Survey Section

Demographic and

Motivations for Major

Perception of ConE

> Status in the

» Declared Major

(I)Efxample Department of CEE
questions (Freshman,
asked/ | Sophomore, etc.)
data ~GhA

»SAT Score
collected

»Work Experience

» fulfilling career

» graduate school

> Prestige

high paying job
International
opportunities

Time for other activities
Study abroad

Parental Desires

Easy requirements
Scholarship/assistantship

VVVVY VYV

Personal Selection

Information

» Gender > Interest in subject area » Definition

» Ethnicity > Intellectual curiosity » Skills needed for ConE

» Type of Construction
jobs

» Payment for
Construction Jobs

» Requirements of ConE
major

» Hostility to female and
minorities

» prestigious degree

» Family and peer
encourage ConE

Soria and Stebleton (2013) used the theory of self-determination to study students’
motivations for major selection. According to their findings, “external extrinsic motivations for
selecting a major tend to be negatively associated with students’ satisfaction and sense of
belonging. Intrinsic motivations and internal extrinsic motivations tend to be positively related to
students’ satisfaction and sense of belonging”. We used the findings of their phenomenal study
to assess how students’ motivations for selecting ConE affects their satisfaction and sense of

belonging to the program.

Data related to students’ perception of ConE were analyzed using common descriptive statistical analysis.
A total of 95 questionnaire surveys were completed. The respondents included 72 civil engineering and
23 construction engineering students, composed of 89 male and 6 female students, with about 85% of
respondents being white. The respondents were 65% freshmen and 35% junior. The outcomes of this
research will be presented in next section.

Research Method

The results are presented in two separate sub-section. The first sub-section is focused on
students’ motivations for selecting ConE major. The second sub-section presents results on

students’ perception of ConE.
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Table 2: Frequency and categorization of priority motivations for choosing ConkE and CE majors

ConE CE
Students Students
Factor Motivation Type n % n %
Interest in Subject Area Intrinsic 16 76% 32 35%
Intellectual Curiosity Intrinsic 0 0% 5 5%
Fulfilling Career Internal Extrinsic 3 14% 22 24%
Grad School Internal Extrinsic 0 0% 1 1%
Prestige External Extrinsic 1 5% 5 5%
High Paying Job Internal Extrinsic 1 5% 18 20%
International Opportunities Internal Extrinsic 0 0% 3 3%
Time for Other Activities Internal Extrinsic 0 0% 2 2%
Study Abroad Internal Extrinsic 0 0% 1 1%
Parental Desire External Extrinsic 0 0% 1 1%
Easy Requirements External Extrinsic 0 0% 0 0%
Scholarship /Assistantship External Extrinsic 0 0% 1 1%
Total 21 100% 91 100%
Motivations

The students’ priority motivations for selecting ConE and CE majors are summarized in Table 2.
In general, both ConE and CE students have more intrinsic and internal extrinsic reasons for
pursuing their major and less external extrinsic reasons. Clear majority of ConE students (76%)
selected their major due to “interest in subject area”. CE students had more diverse reasons for
selecting their major. However, “interest in subject area” is still the most widely selected reason
for CE students with 35% of students selecting it as their priority motivation to pursue CE. In
general, as shown in Table 1, students have less intrinsic motivations to join CE compared to

ConE, but they have more extrinsic reasons to do so.

Perceptions

Analysis of the survey yielded the following important results regarding students’ perception of

ConE:
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1. 53% of students (48% of ConE students and 56% of Civil Students) do not distinguish

between civil and construction engineering.

In general, students do not think the construction is hostile to female or minority students.

3. About 16% of all male students and 0% of all female students think the construction is
hostile to female.

4. Only 7% of white students think the construction is hostile to minorities. But 20% of
minority students think ConE is hostile to them.

5. 8% of Civil students disagree or strongly disagree that ConE requires design skills. No
ConE students disagree with this.

6. 4% of Civil students disagree that ConE requires math skills. No ConE students disagree
with this.

7. 3% of Civil students disagree or strongly disagree that ConE requires critical thinking
skill. No ConE students disagree with this.

8. 6% civil and 4% of ConE students disagree or strongly disagree that ConE requires
strong people skill.

9. 4% civil and 4% of ConE students disagree or strongly disagree that ConE primarily
work on the jobsite.

10. 22% civil and 9% of ConE students agree or strongly agree that ConE has easier
requirements compared to other engineering majors.

11. 17% civil and 9% of ConE students agree or strongly agree that ConE is hostile to
female.

12. About 6% of Civil students disagree or strongly disagree that ConE leads to high paying
job. No ConE students disagree with this.

N

Conclusions

This study was a preliminary step in assessing students’ motivations for and perceptions of ConE
programs. While further research with larger sample sizes are required to validate the findings of
this research, the following important conclusions could be made based on the results of this
study: Students select ConE mainly due to intrinsic and internal extrinsic motivations. This
finding explains that more effort is needed to attract students to construction majors; however,
after they join ConE programs they will be less at risk of changing major or leaving the college
without getting a degree. This result is consistent with the findings of (Bringham Jr.et al., 2012).
The main issue with recruiting students to ConE and CE programs is that majority of students
cannot properly distinguish between the two majors. The fact that 16% of total students think
ConE is hostile to female students, but no female ConE student shares the same view, implies
that those female students who think construction is hostile to women, do not join ConE
programs. Hence, changing the work environment and the perception of construction jobs is
required to attract more female students to construction majors. On the other hand, minorities
tend to believe ConE is hostile to them, yet, that does not prevent them to join ConE programs. A
possible explanation for this observation, is that minorities may believe other majors are equally
or more hostile to them. Finally, it was observed that students who select CE, when compared to
those in ConE program, are more prone to have misperceptions about the requirements and skills
required for ConE graduates. Informing these students about the actual requirements of ConE
may increase the quota of students in CE programs who will transfer to ConE.
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