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Abstract 
The Introduction to engineering (EGGN-100) is a project-based course offered every fall semester 
to first-year students with undecided engineering majors at California State University, Fullerton 
(CSUF). The primary objective of this course is to provide project-based learning (PBL) and 
introduce these students to major projects in Civil, Mechanical, Electrical, and Computer 
Engineering projects so that they can make an informed decision about their major. The PBL is an 
active learning method that aims to engage students in acquiring knowledge and skills through 
real-world experiences and well-planned project activities in engineering disciplines. The course 
comprises four team-based unique projects related to Civil, Mechanical, Electrical, and Computer 
Engineering. The project involves using a variety of engineering tools like AutoCAD, Multisim, 
and Arduino platforms.  For the first time, due to the COVID-19 pandemic, the hands-on project-
based EGGN-100 course was offered virtually. In this research, we document the learning 
experiences of students who attended EGGN-100 in a traditional face-to-face mode of instruction 
and students who participated in the same course in a virtual instruction mode. Surveys conducted 
during seemingly different modes of instruction show varying levels of satisfaction among 
students. Of the students who attended the course in traditional and instructional instruction mode, 
69% and 90% responded that discipline-specific projects enabled them to make an informed 
decision, and PBL helped them choose their preferred major. Even the percentage of students who 
believed the PBL helped them make an informed decision about their major, they like to do more 
hands-on projects and prefer to attend the classes on campus. Students rated higher satisfaction in 
virtual instructional mode primarily due to the availability of video lectures, self-paced learning, 
and readily accessible project simulations. Learning by doing would have bought out the 
challenges and minor nuances of designing and executing an engineering project. Learning by 
watching is surficial and not necessarily exposes students to minor details that are critical. As such, 
the significance of this study is that maybe, after all, not all courses can be taught in a virtual 
environment, and some courses may be strictly taught in a traditional, hands-on instruction mode. 
We also study the socio-psychological impact of traditional and virtual learning experiences and 
report the remedies to cope with stress and loneliness in the online learning environment.  
 
Keywords 
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1. Introduction 
 Learning experiences in early engineering classes are fundamental to student’s long-term 
perseverance in engineering disciplines. These experiences are particularly critical for students 
who have not yet chosen their engineering major. Students must be exposed to all major 
engineering disciplines before making an informed choice about the discipline they want to pursue 
in engineering studies. Project-based learning (PBL) is a critical tool that provides students with 
hands-on, engaging, and application-based learning experiences. Learning by doing forms the 
fundamental tenet of the PBL. It is expected that sustained intellectual excitement created by 
project-based activities will help students choose their major and persevere throughout their 
engineering education. Hence Science Technology Engineering and Mathematics (STEM) courses 
must effectively integrate PBL activities to enhance their overall learning experiences to enable 
students to make an informed choice. Ideally speaking, the very nature of STEM-based PBL 
courses requires students to have a major engineering discipline project (Civil, Electrical, 
Mechanical, and Computer Engineering) that offers a hands-on and immersive learning 
experience. Unfortunately, the global pandemic forced first-year students to have these experiences 
in a virtual mode instead of the traditional face-to-face instruction. Forced with these hard choices, 
expectedly learning experiences will be different. In this paper, we document instructional 
innovations and the challenges encountered by first-year students, and their overall satisfaction in 
the course. We briefly narrated the socio-psychological impact of the COVID-19 pandemic on 
their learning experiences. 
 
1.1 STEM enhanced learning experiences through PBL 
 Despite the inherent limitations of the ‘chalk and talk’ instructional approach, it remained 
a predominant form of instruction at most STEM institutions worldwide [1]. Scarcity of resources 
(financial and technical) and lack of institutional commitment are largely responsible for the 
continued proliferation of this ineffective instructional approach. For more than 20 years, sustained 
efforts on the part of the dedicated STEM administrators and a renewed emphasis on student 
engagement and inquiry-based learning have paved the way for PBL. It was Russ Edgerton who 
eloquently emphasized the need for student engagement in 2001 his Education White Paper [2], in 
which he stated, “Learning about things does not enable students to acquire the abilities and 
understanding they will need for the twenty-first century.” It was precisely the beginning of 
‘pedagogies of engagement’ as espoused by Edgerton. Lately, greater emphasis is placed on 
providing hands-on experiences through such programs as first-year research experiences for 
undergraduate students. These efforts are targeted primarily towards freshman engineering 
students to generate intellectual excitement about their chosen disciplines. However, for undecided 
engineering majors, hands-on learning experiences are geared towards developing interests in 
engineering disciplines enabling them to make a well-informed choice about their majors. As such, 
the importance of PBL cannot be underestimated. The shift from a traditional problem-solving 
approach to hands-on PBL has recently become commonplace, at least in the first year of 
engineering education. Many studies have highlighted the importance of enhancing STEM 
education through PBL. Given the surge in technological development, it is expected that the 21st-
century workforce should demonstrate skills that are adequate to meet the competing demands of 
interdisciplinary engineering education [3]. 
 Expectations are such that the students are strategically equipped with the skills and 
knowledge required to succeed as global engineers [3]. Recently a study has eloquently 
summarized the experiences and insights gained through the two-decade-long implementation of 
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PBL [4]. The authors highlighted the importance of PBL and reported that PBL promotes enhanced 
collaborative learning in technical, interpersonal, and contextual competencies. Engineers should 
be technically versatile, solve critical problems, communicate, and function in diverse teams. The 
Accreditation Board for Engineering and Technology has modified its accreditation criteria to 
emphasize PBL and self-directed learning, supporting life-long learning [5]. Hence, the 
undergraduate educational curricula must keep evolving to provide students with a proper learning 
environment to prepare them for a professional career. While several pathways exist to accomplish 
curriculum reform, integrating PBL experiences early on in engineering appears to be a common 
theme. PBL has become prevalent in engineering because of the student-centered nature of 
learning compared to traditional learning modes. The PBL approach act as a driving force for 
understanding the fundamental principles to learn the design process that leads to a solution. 
Enhanced student participation [6], problem-solving [6], students’ conceptual understanding [7], 
retention of material [8], and critical and proactive thinking [9] are some of the most notable gains 
reported from the implementation of PBL. Long-term studies documented that PBL leads to an 
overall increase in student retention and perseverance in engineering [4], [6], [10]. 
 
1.2 Freshman Engineering Course: Efficacy of PBL in Traditional Vs. Virtual Mode 
 PBL - instructional approach gives students a contextual environment that makes learning 
relevant and focused. In a traditional classroom setting, the implementation of PBL activities has 
been studied widely. Integration of design content into the freshman year is not a new concept; in 
1990, many Freshman Design courses were taught at universities nationwide. National Science 
Foundation’s Gateway Engineering Education Coalition [11] emphasized introducing design early 
in the engineering curriculum to help student retention. In the early years, the engineering design 
course was mainly intended to introduce the students to the engineering profession and design 
components instead of engaging them in hands-on fabrication and testing [12].    
Many universities use Rube Goldberg-based design projects for first-year engineering students as 
a general engineering design course [14], [15]. Rube Goldberg projects were also used for specific 
majors like Electrical Engineering [16], Engineering Dynamics [17], and Civil Engineering [18] 
in freshmen year to introduce students to the engineering design process. Odeh et al. (2016) 
presented an innovative design concept for first-year engineering students, [13] incorporating 
various techniques to help students better engage with the subject matter. The redesigned course 
curriculum includes three engineering design problems that require students to apply basic 
engineering skills. The students could attempt the design problem based on their preference for 
the intended major.  
 Traditionally PBL based courses are designed for in-person instruction simply because it 
promotes social engagement, effective communication, teamwork, and collaborative problem-
solving. However, the implementation of PBL in engineering in an online/virtual environment is 
not well explored. Very few studies have examined the efficacy of PBL in online mode. For 
example, Sabuncu and Sullivan (2020) designed a project-based online engineering 
experimentation course in a mechanical engineering department by integrating Arduino or 
Raspberry Pi, boards, sensors, actuators, and transducers. However, the projects were performed 
by individual students and not in a group [19]. Brodie (2009) delivered a fully online PBL course 
for distant education students where the projects were entirely carried out in virtual asynchronous 
mode [20]. The course was successful, and students effectively work in virtual teams. The study 
did not use a hardware-based project. Martin and Devenish’s study [21] on project-based 
pedagogical approaches also implemented PBL courses in virtual mode for engineering skills. It 

https://www.sciencedirect.com/science/article/pii/S1749772812000048?casa_token=p8f0bBWrQRAAAAAA:oGvxAADAxgtqOgIoHaMlz9E1FaO8Kk7RPP5Vi3ApYYSSSgE3stktkPltB_LW9vQgetI80I3Y#bib0060
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concluded that the pedagogy and assessment need to be altered to fulfill the needs of online 
learners.  
 While delivery of PBL to on-campus students is widely used in US Universities, there was 
scant data related to online delivery of PBL courses, especially for electrical, civil and, mechanical 
engineering majors. Considerable efforts are required when conducting the PBL in an entirely vir-
tual environment. Such measures include establishing a learning community in a virtual space to 
engage with their team, their facilitator, and other students in the course remotely. 
     
1.3 PBL Activities for EGGN 100  
 The Introduction to engineering courses for freshman engineering students covers various 
topics, from an engineering profession overview to discipline-specific contents, and elucidates the 
skills engineers possess. This course is offered to first-year students of all engineering disciplines. 
The main objectives of this course are to 

1. familiarize the students with the engineering profession and engineering disciplines, 
2. motivate them to stay in an engineering major, 
3. engage them in problem-solving, 
4. foster team environment, 
5. helped them understand the design process for exploratory projects. 

In most engineering programs, the Introduction to engineering courses is offered based on disci-
pline-specific contents.  
 Introduction to engineering (EGGN-100) at California State University, Fullerton (CSUF), 
is offered to first-year and undecided engineering majors every fall semester. Besides the 
objectives mentioned earlier, one of the primary goals of this PBL course is to “introduce 
undecided freshman engineering students to major projects in Civil, Mechanical, Electrical, and 
Computer Engineering projects so that students can make an informed choice about their major.” 
The course starts with an active introduction to the engineering profession, different engineering 
disciplines, engineering ethics, team building, and engineering successes and disasters. Then, the 
focus drifts to specific discipline projects.  This course highlights four team-based unique projects 
related to electrical, computer, civil, and mechanical engineering, each given three to four weeks 
for completion. The project involves the use of a variety of engineering tools like AutoCAD, 
Multisim, Arduino platforms. In 2019 the course was offered in the traditional mode, while in 
2020, it was offered in virtual mode. The instructor divides the students into teams typically 
comprising of four to five students per team. The team configuration remains the same throughout 
the semester, while individual team members’ responsibilities may vary. Out of four projects, three 
projects require hands-on fabrication and testing. The final project deliverables include submitting 
a formal project report documenting the design/fabrication process, flow charts, schematics, and 
results and discussion. The students were also required to demonstrate their project, make a formal 
PowerPoint presentation, and compete against mechanical and civil engineering projects. The 
students were required to sign the code of conduct and document each team members’ contribution 
to each project with details of their executed tasks. The students very much enjoyed working in a 
team environment.  
 
2. Research methodology  
 Teaching and learning engineering education processes are strongly determined by 
practical exercises, experiments, and laboratory classes. Engineering students learn by doing, 
acquiring technical and social skills. COVID-19 pandemic radically changed all the aspects of our 
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daily lives, forcing instructors to innovate content delivery in seemingly challenging courses, 
including the first-year engineering course, which is primarily a hands-on, face-to-face course. 
Despite technological advancement in learning management systems, online content delivery and 
dissemination of information has limitations, especially for first-year students who are novices to 
university life. The research methodology used in this course was evaluating the efficacy of the 
first-time deployment of the entire course in virtual instruction mode and compared student 
learning experiences between the traditional and virtual instruction modes. Surveys were designed 
to assess the learning efficacy and understand students’ perceptions about virtual instruction of a 
traditional hands-on course.  Two separate groups (nearly 26 students) of student participants were 
administered surveys in Fall 2019 (traditional mode) and Fall 2020 (virtual mode) at CSUF. The 
main objective of the survey is to inspect the contrast between face-to-face and online education 
in the PBL course. 
Furthermore, given the extraordinary learning circumstances, we also evaluated the socio-
psychological impact on underrepresented minority student’s perseverance. It is important to note 
that minority students were disproportionately affected by the pandemic. It exacerbated their 
economic situation, living condition and introduced additional stressors in their living 
environment. The net result their living condition would have potentially impacted their emotional, 
psychological, and social well-being resulting in ineffective learning, reduced competencies, and 
overall reduced academic performance 
 
2.1 PBL during COVID 19 challenges and opportunities 
The contagion and virulence of COVID-19 have presented unprecedented challenges to education 
systems. Like every part of society, engineering education has endured profound change 
during this pandemic. Schools and universities were closed, and all face-to-face courses were 
canceled. University campuses transformed into a virtual world, and faculty were forced to shift 
instruction to the virtual mode, challenging the classes with a hands-on component. With minimal 
knowledge and time, the rapid shift to online learning presented unique challenges  

• Students’ engagement in the online environment - alteration in the content and delivery to 
actively engaging students 

• Replacement of hands-on projects - redesign of hands-on projects with simulation-based 
activities 

• Community building - additional activities for peer-peer interaction 
• Fostering teamwork - extra efforts to motivate students to work together 

Even though the pandemic has challenged engineering education’s status quo and burdened the 
faculty with additional work, it provided an excellent opportunity to rethink our teaching. Faculty 
were forced to innovate ways for effective content delivery and student engagement to ensure the 
virtual instruction remained a viable alternative throughout the pandemic. Some level of normalcy 
and routinization soon followed initial chaos. This sudden shift from face-to-face instruction to 
virtual instruction is rightly summarized by Aldert Kamp, “COVID-19 proves to be the change 
that futuristic educators have been preaching about – volatile, uncertain, complex, ambigu-
ous, a VUCA world [32].” 
 
2.2 Redesigning PBL Activities in COVID  
 Three out of four projects in the EGGN 100 course were hands-on fabrication-based. Be-
cause of the transition to a virtual environment, the projects need to be altered to suit the online 
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audience well. Instead of doing hands-on computer engineering projects, authors chose to use Mul-
tisim [22] software for electrical and computer engineering. Multisim is used widely in industrial 
and academia, so training students with the program’s skills is beneficial for their technical careers. 
Using the same software for two projects reduces the student’s burden to learn multiple tools. For 
the Civil engineering project, the authors utilized West Point Bridge Designer software— bridge 
simulator. Finally, the hands-on component was incorporated in a mechanical engineering project 
where students designed wind turbines using household stuff. This project was planned at the end 
of the semester, and when we received the feedback, we learned the hands-on project was better 
than simulator-based. However, having all hands-on projects has its implications in an online en-
vironment. 
 
2.3 Data Collection and Survey Design 
 Towards the end of the semester, the authors collected the surveys to evaluate the course’s 
effectiveness in Fall 2019—face-to-face mode and Fall 2020—virtual mode of instruction. Stu-
dents were surveyed using a standard five-level Likert scale from “strongly disagree” to “strongly 
agree” on various statements about the learning experiences. In Fall 2020, we added two additional 
questions: 

1. Do you think hands-on learning would be better off? - five-level Likert scale 
2. What else should be done to improve the projects in a virtual environment? - open-ended 

 
3. Results and Discussion 

 
3.1 Learning experiences of first-year students during Fall 2019 (face-to-face mode) and 

Fall 2020 (virtual mode)  
 The surveys related to learning experiences were collected at the end of the Fall se-
mester. 26 (79%) and 25 (66%) students participated in this survey in Fall 2019 and Fall 2020. 
One of the EGGN 100 class’s primary objectives is to introduce students to major projects in 
four engineering disciplines— Civil, Mechanical, Electrical, and Computer-to make an informed 
decision about their major of interest. 69% (15% strongly agree and 54% agree) and 96% (16% 
strongly agree and 80% agree) agreed that discipline-specific project-based learning helped them 
choose their major in 2019 and 2020, respectively (Q1, Q2). Further, when asked, “Project-based 
learning helped me narrow down my choices of discipline “(Q3), 77% and 84% of participants 
admitted it did. In survey question 4 (Q4), “I discovered new friends and enjoyed working with 
them; in 2019, 92% of participants felt they did, but it was contrary to the observations made in 
2020”, where only 74% of students agreed. Indeed, physical interaction matters for students to 
make friends. For Q5 (Learning using hands-on projects is interesting to me), 100% of participants 
in the traditional mode acknowledged interest in the hands-on project, while the apparent decline 
was seen in 2020 (82%). Do you think hands-on learning would be better off? (Q6), and 88% 
would like that (38% strongly agreed and 50% agreed). An EGGN 100 course provides an active 
introduction to the different engineering disciplines through PBL. Participants responded to 
Q7 - Q10 related to their understanding of a specific major before and after the class. These 
results are presented in Table 1. As evidenced by our findings, students could comprehend the 
major better when they completed the course. Indeed, these survey results showed that the 
PBL course helped the freshmen to fulfill the objectives.  When we asked students an open-
ended question in 2020 (virtual mode), “What else should be done to improve the projects in a 
virtual environment?   
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(a)         (b) 

Q1. Working on discipline-specific project helped me to make an informed decision 

Q2. Project-based learning enabled me to discover my choice for discipline? 

 

  
(c)      (d) 

Q3. Project-based learning helped me narrow down my choices of discipline  

Q4. I discover new friends and enjoyed working with them 

  
   (e)      (f) 

Q5. Learning using hands-on projects is interesting to me 

Q6. Do you think hands-on learning would be better off? 

*Q#T - Traditional instruction mode; Q#V - Virtual instruction mode 

Figure 1. Survey Results 
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There was no overwhelming consensus since only 50% of participants appreciated the overall 
course design and project alignments. Of all the projects, most students enjoyed working on the 
wind turbine project in mechanical engineering. 
 

Table 1. Understanding of Major  
 

Questions 2019 2020 
Before 

(%) 
Now 
(%) 

 

Before 
(%) 

Now  
(%) 

 I have a better understanding of the Electrical Engineer-
ing discipline (Q7) 

27 60 25 96 

 I have a better understanding of the Mechanical Engineer-
ing discipline (Q8) 

31 80 26 96 

I have a better understanding of the Civil Engineering dis-
cipline (Q9) 

27 74 17 85 

I have a better understanding of the Computer Engineering 
discipline (Q10) 

27 66 37 76 

 
More than 50% responded that they wished they could do more hands-on projects for other engi-
neering disciplines if they provided the project kits. Some student comments are copied below: 

• “I think that the projects within a virtual environment were good. However, it would be 
really nice to work on more of those hands-on projects at home, like the windmill project.”  

• Like stated, I would think giving the students kits and other supplies would make them feel 
more like engineers and make the class even more enjoyable. 

• Overall, I enjoyed this course very much, even though things were online. It was my favorite 
course this semester and I think it does a very good job of introducing incoming engineer 
majors to what the engineering field is all about.  

• I believe this method of teaching was efficient and accessible by itself. Having kits of some 
sort would complicate something that does need to be complicated. 

• I think all the project simulations were as helpful as they could be during these circum-
stances. 

• I think it would still be a challenge for the hands-on experience because of the virtual 
learning we must use. However, I do feel once we are allowed to go back to school, we will 
be able to have a much better and improved experience with these projects. 

 
From the survey responses collected from the participants, it is evident that many students ex-
pressed a better understanding of engineering discipline when the course was offered in virtual 
mode. These responses do not necessarily reflect the enhanced learning experiences in the virtual 
mode because only 66% responded favorably rated their experiences compared to 79% respond-
ents who attended the course in face-to-face instruction mode. The observed differences in per-
ceived understanding of discipline majors could be attributed to the ready availability of video 
lectures, long-term accessibility of simulation projects, and a self-paced learning environment that 
enabled students to explore major engineering disciplines comprehensively. The survey results are 
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not indicative of the overall learning experience but rather the accumulation of general information 
about the discipline because only 50% of student participants approved of simulated projects and 
preferred to have hands-on projects. 
 
3.1 Socio-psychological impact on learning experiences  
 COVID-19 pandemic forced students to endure a quarantine lifestyle which itself is trau-
matic. Deprived of the company of their close friends and family, students have to learn to keep 
their morale high and remain academically productive throughout the pandemic. This additional 
stressor has impacted their overall well-being, which may have potentially affected their academic 
performance. Additionally, it is reasonable to expect students to experience positive and negative 
emotions related to multiple aspects of remote learning. Numerous studies reported that the impact 
of the pandemic is not uniform. Socially disadvantaged communities are being impacted far more 
seriously compared to the economically well-off. Given that CSUF is a minority-serving institute 
with many students being the recipient of financial aid, the impact of the pandemic was more 
significant on a large student population. Sokolovskaya (2020) demonstrated that socio-psycho-
logical factors characterize the efficacy of virtual learning [23]. The author showed that factors 
such as self-isolation, uncoordinated peer interaction, and interaction with instructors, can nega-
tively impact the students’ satisfaction with distance/virtual learning. Mental health concerns in 
university students have been recognized globally during the pandemic, with high rates of stress, 
anxiety, loneliness, and depression [24, 25, 26]. As reported in a global study, students experienced 
increased anxiety is due to the change in the mode of delivery, the uncertainty of university edu-
cation, concerns in technological needs, being far away from home, social isolation, family mem-
ber’s job uncertainty, and future employment [27]. A  similar observation was also reported through 
an interview-based survey showing elevated levels of stress and anxiety due to increased fear and 
worry about personal and family members’ health, difficulty concentrating, disruptions to sleeping 
patterns, decreased social interactions due to physical distancing, and increased concern of aca-
demic performance [28].  
 Students use negative or positive coping strategies to overcome stress and anxiety caused 
by socio-psychological factors [29, 30]. Negative strategies include staying away from the COVID 
news, sleeping for longer hours, distracting themselves with other tasks like playing video games, 
drinking, and smoking. While the positive strategies include meditation, exercising, exploring hob-
bies, playing with pets, talking to someone they feel comfortable with, and watching Netflix. The 
studies also reported that students used workouts as a stress buster. Contrary to popular belief, a 
large study comprising 1009 participants showed that physical exercise does not help alleviate 
deteriorating mental health caused by the COVID pandemic [30]. Others have recommended a six-
step intervention to reduce psychological impact risk. These steps included delivering positive 
pandemic-related information, reducing negative behavior, learning about stress management 
techniques, improving family relationships, increasing positive actions, and adjusting academic 
expectations [31]. 
 University administrators play a crucial role in students’ mental health. They could best 
serve students if they better understood the impacts of COVID-19 and the risk factors of its socio-
psychological effects. Hence, proactive and innovative policies, programs, and practices to pro-
mote student health and well-being must be explored to navigate stress and depression. By under-
standing the significance of the socio-psychological impact, we incorporated the following reme-
dies to further assist our students in coping with loneliness and stressful living environments.   

• Add human factor and create a safe place during the online class sessions 
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• Understand student’s needs, be flexible about deadlines 
• Use of zoom breakout rooms during the class sessions for peer-to-peer interactions 
• Use of Flipgrid video discussion forum for active engagement 
• Use of social zoom hours for informal meetups (happy hours!) 
• Offer extended office hours  

 
3.2 Limitation of the Study 
 In this research, we evaluated the learning experiences of EGGN 100 in face-to-face and 
virtual settings. As expected, not many studies have documented the efficacy of PBL in the virtual 
instructional mode because it contradicts the fundamental requirement of PBL. Our results also 
support the observation on virtually learning experiences, especially in courses entirely based on 
the PBL approach, which is inherently inadequate to provide students with much-needed genuine 
experiences to make an informed decision about their engineering majors. This research has pro-
vided insight into the relative effectiveness and challenges encountered while implementing PBL 
in virtual mode. The virtual mode could never replace all engaging hands-on learning experiences 
irrespective of how enjoyable the course is. The proof of the pudding is in eating. We assumed that 
the results would offer clear contrast. However, there were many factors responsible for the ob-
served anomaly. Some of these factors include the level of engagement, availability of recorded 
video lectures, and student’s ability to refer to the project whenever they want, contributing to their 
increased overall satisfaction rating compared to traditional instruction. 
Additionally, such observation would have been forthright had the student population remained 
the same (experienced the same learning of course material in virtual and traditional settings). 
Such results would be illuminating with deeper insights with the same set of students who attended 
the traditional and virtual instruction mode, which is possible if EGGN-100 is offered as a two-
semester course. Nevertheless, this does not limit the generalization of the results, and this limita-
tion will not distract the usefulness of this study. We think this study is timely and essential to learn 
the impact of instruction mode on freshmen students.   
 
4. Conclusion  
 EGGN 100—Introduction to Engineering course is a project-based learning (PBL) class 
offered to undecided engineering freshmen students every Fall semester. The course starts with an 
active introduction to the engineering profession, the evolution of engineering disciplines, engi-
neering ethics, team building, and engineering successes and disasters. The course introduces stu-
dents to the core engineering disciplines such as Civil, Mechanical, Electrical, and Computer En-
gineering through the projects. The learning experiences involve hands-on projects using various 
engineering tools like AutoCAD, Multisim, and Arduino. The primary goal of the course is to 
familiarize undecided engineering students with four major engineering disciplines— Civil, Me-
chanical, Electrical, and Computer through PBL to decide the major of their interest. In general, a 
similar course in major US universities is conducted in traditional face-to-face learning. COVID 
pandemic radically altered the traditional pedagogical landscape shifting the traditional classroom 
to the remote. This work studied the contrast between face-to-face and online instruction in the 
EGGN-100 PBL course. The survey results showed that 69% and 96% of students agreed that 
discipline-specific project-based learning helped them choose their major in traditional and virtual 
mode. Even though students liked the online education and the simulation-based projects in Fall 
2020, many think hands-on projects would have added more value and fun. Of the students sur-
veyed, 93% of the participants hoped they could attend the classes in traditional format if such an 
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opportunity comes their way. It means that PBL has long-term implications for the learning 
experiences of first-year engineering students. This immersive learning experience assists 
them in choosing their major. Further, this work also studies the socio-psychological impact of 
virtual learning experiences and recommends potential remedies and coping strategies in an edu-
cational setting. Future work will examine if the online offering of EGGN 100 impacted the 
retention of students.  
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