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Abstract 

This Work in Progress paper will describe the second phase of an intervention that seeks to 
reduce dropout rates in Civil Engineering students at a private university in Ecuador. 
Engineering dropout is a complex construct because it involves many dimensions, some of which 
come from societal status quo. There is significant research on understanding the barriers, both 
personal and institutional, that cause student desertion throughout the major. One of these 
barriers is the lack of understanding of the areas of knowledge of the different engineering 
majors. This paper highlights a pedagogical application of an introductory course for first-year 
students and the contrast of the dropout numbers. The study showcases the design of the courses, 
student learning outcomes, and the perceptions of students about what each specific major 
entitles. Specifically, the study analyzed 81 first-year civil engineering students distributed 
among five sections of the Introduction to Civil Engineering course, two years ago. The authors 
reflect on the design of the intervention and explore the avenues academia could take to form 
new pedagogical approaches to reduce student dropout in civil engineering schools. Implications 
for research and practice are provided. 

Introduction 

In recent years, there has been a growing interest worldwide in the high rates of university 
dropout and the determination of its main causes and solutions [1]. Dropout affects significantly 
both personally and socially. Deficient education for dropouts can be reflected in a significant 
decline in their future economic and social well-being [2]. Furthermore, a shortage of skilled 
workers can undermine a country's productivity [2]. Currently, universities have high dropout 
rates that are evidenced in the data officially presented by official institutions. According to the 
United Nations Organization, dropout exceeds 40% in Latin American countries such as 
Colombia and Ecuador, and even 50% and 54% in Costa Rica and Brazil respectively [3]. These 
rates worsen significantly when emphasis is placed only on STEM careers where there is around 
70% of dropouts in Latin American countries [4], [5]. 

A small percentage of dropouts are due to inadequate academic performance but most of them 
are voluntary [6]. For this reason, in this paper, dropout is defined as a voluntary and permanent 
abandonment of academic studies before graduating [7]. From the institutional point of view, 
there are some crucial moments during a student's career where the interaction between the 
student and the institution has a more significant impact on dropout [6]. The first happens during 



the application process, when the student contacts the institution and generates the first 
impressions about it [6]. These impressions, generally about academic life, can be wrong or 
unrealistic and can generate early disappointments that can lead to dropout. The second crucial 
moment is the transition between high school and college, immediately following the entrance to 
the institution. It is important to mention that the first semester, especially the first six weeks, can 
be the most challenging [6].  

As mentioned before, first-year interventions are essential to decrease dropout rates [8]. Some 
interventions as mentorship programs, early orientation and counseling sessions, creation of 
faculty stewardship for new students, among others, can have an instantaneous and enduring 
impact in preventing student dropout [6]. On the other hand, students search intensively for the 
right institution and demand satisfaction from it, when this occurs commitment is generated and 
consequently dropout is avoided [9]. Current research shows that student satisfaction has a 
positive impact on student motivation, dropout decrease, funding, and recruitment efforts [10]. 
Therefore, institutions can also avoid dropout by recognizing and satisfying students’ needs and 
expectations [9]. As a result, this study focuses on the second phase of a first-year workshop 
course intervention which aims to reduce dropout rates at the undergraduate program of Civil 
Engineering at a private university in Ecuador, Universidad San Francisco de Quito USFQ. We 
investigated the impact the course had on first- and second-year students who took the workshop 
course. The first phase, presented in a previous [11], showed the course design through a 
Charrette construction design method to develop a multiple stakeholders-focused course. During 
the next months we will analyze the overall dropout numbers since the workshop course was 
implemented and the 10 previous years, including the feedback of last-year students who 
participated in the workshop their first semester.  

Background/Framework 

For several years, there has been a lot of research focused on how to increase and maintain the 
number of graduates from higher education studies in Science, Technology, Engineering and 
Mathematics (STEM). One of the main reasons for this is because graduates of this field help a 
country to stay competitive, improve the global economy through greater innovation and 
technology, create jobs and improve [10], [12], [13]. Nevertheless, according to the American 
Society for Engineering Education, approximately 40 to 50 percent of students who enroll in 
STEM-related majors drop out before graduation [13]–[15].  

Nowadays, there are many studies that have looked at student dropout rates and the reasons 
behind them. These studies have led many researchers to evaluate and analyze the enrollment 
and retention rates of STEM majors at higher education institutions and propose several actions 
to increase the production of STEM professionals [16]. It is important to mention that students 
are particularly vulnerable in the first two years of their academic programs when more than 
60% of the dropouts occur [16].  

Dropping out is failing to complete a specific course of action or achieve a targeted objective for 
which he or she originally enrolled at a particular institution of higher education [6]. There has 
been extensive research to determine the factors that can cause or influence this phenomenon and 
they can be categorized into student, institutional and other factors [15]. From the student point 
of view, according to the American Society for Engineering Education, the main reasons why 



students drop out are deficient advising and teaching; complicated engineering curriculum and a 
lack of “belonging” within engineering [14], [16]–[20]. On the other hand, from the institution 
point of view, the main reasons why students drop out are ineffective career counseling; 
unsuccessful transition from high school to college due to ineffective integration between 
admission, counseling, advising, and student services; lack of interaction between students and 
faculty members both within and outside the classroom and insufficient extracurricular 
activities[6]. Finally, other factors that can influence students’ dropout may include socio-
economic status, gender, ethnicity, etc [6], [11], [15], [21], [22] Finally, a better understanding of 
the causes of this phenomenon will make it possible to improve interventions to reduce dropout. 

Recent research shows that the low interest in STEM majors is principally due to the elevated 
failure rate in the first years of engineering programs [19], [23], [24]. This high failure rate in the 
early courses means that students are not achieving their academic goals, leading to a loss of 
student engagement [19]. Consequently, students tend to drop out of their originally chosen 
major. Therefore, to reduce early dropout, motivation [25], student achievement [26], and 
academic performance [27], which are directly related to student engagement, should be 
promoted [19].  

In the same way, Science, Technology, Engineering, and Mathematics (STEM) major dropouts 
are most common in the first or second year of college [17]. Additionally, studies report that 
students’ experiences in their first-year science courses have the greatest influence on their 
decision to change majors [17], [28]. In a study on retention in engineering majors, researchers 
found that unexceptional instruction in undergraduate engineering courses led students to believe 
that their engineering courses would be unexceptional too and, consequently they drop out of the 
major [17], [29]. For this reason, implementation of intervention programs can have a relevant 
impact on early dropouts, especially during the first year [30]. Furthermore, studies suggest that 
retention rates can be increased by implementing engaging and interactive teaching methods 
[17], [31]–[38]. 

On the other hand, researchers have emphasized on the significance of students’ feelings of 
belongingness. This feeling dramatically improves students’ engagement and motivation [19], 
[23], [39], [40], which is particularly important in STEM majors [23]. A high level of 
engagement and motivation is improbable to happen in traditional lecture classes [25], because 
this potentially produces a barrier between teachers and students [18]. Hence, to decrease the 
dropout rate, it is essential to review the syllabus of the introductory courses and the teaching 
methodologies used in them. In addition, it is important to illustrate practical and real 
applications of their future careers [23], [24].  

The main objective of this WIP is to assess the intention of students to continue their studies in 
civil engineering after assisting a first-year intervention at Universidad San Francisco de Quito 
USFQ, where civil engineering professors designed a course catered to expose first year students 
to a taste of the upcoming years [11]. The purpose of this course was to teach students what civil 
engineering is all about, basic concepts that may be useful in later semesters, and notions of what 
they will experience throughout their career. Therefore, it is expected that after receiving this 
course, the students’ commitment, satisfaction and intention will influence their decision to stay 
in the civil engineering career [11], [41]. Moreover, through the implementation of 



methodologies based on teamwork and class projects the course intends to promote a space for 
dialogue between students and civil engineering professors.  

Methodology 

This study is based on the hands-on course for first year student in civil engineering at the 
Universidad San Francisco de Quito USFQ in Quito, Ecuador. The course was design based on 
the guidelines stated by the National Charrette Institute for charrette design [11] and considering 
common factors influencing student dropout along their academic life. The four factors 
addressed are: intention, commitment, integration, and student satisfaction [11].  

The course was designed to expose students to all possible tracks within the field through two-
week modules that combined lectures with various types of learning activities. Activities 
included hands-on projects, experiential learning, industry connection, participation in mentoring 
programs, and standard tests, with each type of activity weighing around 20±5% per module. 
The course was taught by high-level professors, including USFQ alumni, to ensure student 
satisfaction and their integration into academic life. Hands-on projects, experiential learning, and 
on-site visits aimed to increase engagement and intent to study civil engineering, while 
mentoring programs connected first-year students with advanced students and professionals who 
could provide insights about career paths. These types of interventions also functioned as a filter 
to identify students who were not interested in civil engineering, but early exposure to the field 
could potentially change their career paths and prevent dropout in later semesters. For more 
information on the content and methodology of the course, please refer to the document cited 
below [11]. 

The first part of this study, which is reported in this article, uses a qualitative approach [42], [43] 
using a structured survey as the instrument for data collection. Data was collected during the Fall 
2022 semester with students from the civil engineering first-year hands-on course with a total 
sample size of n=81 students. For this study, the researchers conducted a survey after students 
finished their first-year hands-on course (n=81 students). The survey contained both closed- and 
open-ended questions. The survey aimed for students to self-report their engagement and 
motivation about continuing with their major. 

For data analysis, surveys were administered using Google Forms and cleaned up in Excel 
software. Responses were coded to show how the first-year hands-on course influences students' 
decision to continue their major studies and how it increases their commitment and motivation. 
The students' responses were coded for content analysis, using a priori and emergent codes, 
following the guidelines of Saldana [44] and Yin [43]. The codes were grouped by general 
themes. The sets of questions were divided into three phases. The first set of questions were open 
questions that inquired about what civil engineering is and the identification of the purpose of 
various areas of civil engineering knowledge. The second set of questions concerned their future 
after graduation by asking if they knew what activities they would do once they graduated and 
how often they think they will make it. Finally, the third block of questions inquired about the 
influence of the course on their decision to continue or drop out the degree. 

As for the course characteristics, all the first semester students in civil engineering must take a 
first-year hands-on workshop course at Universidad San Francisco de Quito USFQ. The main 



objective of this course was to teach students what civil engineering is all about and what they 
will experience throughout their career. Therefore, it is expected that after receiving this course, 
the students’ commitment and intention will influence their decision to stay in the civil 
engineering career. Moreover, through the implementation of methodologies based on teamwork 
and class projects the course intends to promote a space for dialogue between students and civil 
engineering professors. Finally, the methodology of the course concentrates on achieving 
students’ satisfaction.  

On the other hand, the course content includes basic concepts of most of the knowledge areas of 
civil engineering such as: construction materials, structures and seismic analysis, environment 
and water resources, Geotech and soils mechanics, highways and transportation, construction 
engineering and sustainability. Furthermore, the learning activities of the course included lab 
practices, experiential learning, role-model activities, among others. 

Results 

This study is a work in progress, as a result, the results obtained in this section are qualitative 
results obtained through surveys carried out with students once the first-year course has finished. 
In the following studies, quantitative results dropout rates will be obtained. The students who 
took the course mainly reported that it was useful for them to learn more about civil engineering 
and that they are motivated to continue and finish their undergraduate studies. The following 
table summarizes the results: 

Table 1. Results obtained from the study 

After taking the first-year course 
students…: 

Student responses ideas and statements 

Perceived the engineering curriculum can 
be accessible to understand and fun to 
learn 

- Decreased perception of the difficulty of the 
engineering curriculum 

- Confidence about the topics learned during 
the course 

Identified the various areas of knowledge 
and practice of civil engineering as a 
major 

- Better understanding of what civil engineering 
is 

- Identification of the purpose of some of the 
knowledge areas of civil engineering  

Significantly increased their feelings of 
belonging 

- Feelings of belonging 

  



Considered the coursed prepared them 
for what to expect in their future 
semesters 

- Usefulness of the course for their next 
semesters 

Perceived an increase in their 
commitment and motivation to continue 
their studies 

- Commitment to continue with their studies 
- Motivation about their next semesters and 

professional life 

 

First, student self-reported answers stated that after completing the first-year course they 
consider that the engineering curriculum can be accessible to understand and fun to learn. 
For example, one student stated, “My knowledge has expanded a lot, I learned in a simple way 
from the technical names on construction to the participants involved in the development of 
construction projects.” Furthermore, students feel confident in what they have learned during the 
course: “I know a lot about construction materials”, “I think that one of the most important 
characteristics after finishing the course is the fact of knowing how to differentiate the 
materials”, “It seems funny to me to think that the roads seek to connect a point A with a point B, 
but for that you have to analyze elevations, natural faults, surveying, etc.” 

Second, student self-reported answers mentioned that the first-year course helped them to have a 
better understanding of the major and to identify the different knowledge areas of civil 
engineering. One student reported, “I liked the course because it gave me a general idea of 
everything that can be done in civil engineering.” Other students said, “The course allows 
students to "fall in love" with the degree and really make them realize whether it is what they 
want to pursue. In addition to teaching all the fields that can be studied and therefore, in the 
future, specializing” and “My teacher explained to me the different areas that exist in civil 
engineering in which I could work.” 

Third, student self-reported answers suggested that after completing the first-year course their 
feelings of belonging had increased. One student reported, “The course helped me to have a 
base of what I am going to do in the future, and it was a great help to meet more friends of my 
career.” Other student said, “The teacher made everything very dynamic and made me feel part 
of my career.” Other student mentioned, “The course influences a lot because it has been 
something that I liked and I would like to continue being part of this career.” 

Fourth, student self-reported answers mentioned that the first-year course was very useful 
because it prepared them for what to expect in their future semesters. For example, one 
student stated, “A large part of engineering is the design of structural plans, in these you can see 
all the characteristics that the construction will have and how it will be carried out on the site, for 
this you need to use different software that allow you to carry out the design of a project. The 
handling of AutoCAD, a 2D and 3D modeling software, is important throughout the degree and 
is considered a main tool for civil engineering.” Other students said, “From my perspective, the 
first-year course is important because it gives us a general notion of what my major will be 
during the 4 years that I am going to study it, and it gives us the basic notions for more technical 



subjects of the major that I am going to take in the future” and “The software learned in class 
seems to me an excellent application and very useful for civil engineering”. 

Finally, student self-reported answers stated that the first-year course increased their 
commitment to continue with their studies. For example, one student said, “I have a clearer 
idea of what my career as a professional is going to be. I feel very convinced that I want to do 
this for the rest of my life.” Other students said, “I liked the course and I will do my best to 
continue my studies because it is something I like.” Furthermore, students feel motivated to 
continue their studies and about their future professional life: “The course had a positive 
influence, since learning more about the materials and elements involved in a construction, this 
motivated me to want to continue studying this career, which despite being complicated, has its 
positive side.” Other students mentioned, “In first semesters the subjects are really boring and 
having a course like this motivates me to discover everything that the major can offer” and “We 
have an idea of what we are going to do for the rest of our lives and, at least for me, I loved it.” 

Discussion 

According to the American Society for Engineering Education, the main reasons why students 
drop out are deficient advising and teaching; complicated engineering curriculum and a lack of 
“belonging” within engineering [14], [16]–[18], [23]. Introducing a first-year hands-on civil 
engineering course aims to reduce dropout rates at the undergraduate program. Many students 
stated that the course helped them easily understand basic engineering concepts. Additionally, 
students described the course as dynamic, interactive and interesting, compared to their other 
courses. This is particularly important because retention rates can be increased by implementing 
engaging and interactive teaching methods [17], [31]. Furthermore, students reported that they 
feel more committed and motivated to continue their undergraduate studies. 

After the students finished the first-year hands-on course, they were able to successfully 
understand basic engineering concepts and recognize the different knowledge areas of civil 
engineering. Due to the methodology of the course, it was possible to transform a content usually 
taught in a complicated way to a didactic and easy to understand one. Since the course was not a 
traditional lecture class, this allowed to produce a high level of engagement and motivation [25], 
which are extremely important to reduce early dropout [25], [26]. 

On the same way, after the students finished the first-year hands-on course, their feelings of 
belonging increased considerably. Students mentioned that the course allowed them to meet 
other students of their career due to the implementation of methodologies based on teamwork 
and class projects. Furthermore, these methodologies also promote a space for dialogue between 
students and civil engineering professors, which improves students’ satisfaction [11]. It is 
important to mention that implementing engaging and interactive teaching also increase students’ 
retention rates [17], [31]. 

Finally, the first-year hands-on course was also designed to teach students what civil engineering 
is all about and what they will experience throughout their career. This led the students to 
consider that the course was very useful for their future academic performance. For instance, one 
of the students said that the course gave them a better understanding of technical subjects and an 
idea of what civil engineering will be like throughout their career. Consequently, students felt 



motivated to continue studying civil engineering. Also, students mentioned that the course 
motivated them to discover everything that the major can offer and, therefore, students also 
presented an increase in their commitment to continue their studies which are extremely 
important to reduce early dropout [25], [26]. 

Conclusions and Future Work 

For several years, there has been an increase in students’ dropout rates, particularly in STEM. 
There has been extensive research to determine the factors that can cause or influence this 
phenomenon and they can be categorized into student, institutional and other factors [13]. This 
study focused on how to reduce dropout considering students’ factors which are deficient 
advising and teaching; complicated engineering curriculum and a lack of “belonging” within 
engineering. This study assessed students’ engagement, commitment, and motivation after a 
first-year intervention at Universidad San Francisco de Quito USFQ, where civil engineering 
professors designed a course catered to expose first year students to a taste of the upcoming 
years. The objective was that the course will influence their decision to stay in the civil 
engineering career. After receiving the course, students self-reported that they perceive 
engineering curriculum can be easy to learn and understand. Also, students were able to have a 
better understanding of various areas of knowledge and what to expect for future semesters. 
Students also showed an increase in student feelings of belonging, commitment, and motivation 
to continue their studies. Future study includes evaluation of academic dropout rates occurred in 
a 4-year period since the course began and a comparison with the previous decade dropout rate. 
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