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Abstract 

Experiential learning is increasingly recognized as a crucial component of modern education, 

especially in fields like civil engineering, where practical skills and real-world exposure are 
paramount. This paper explores the various avenues through which civil engineering education 

can offer professional exposure and experiential learning opportunities. By analyzing the impact 

of senior seminars, internships, co-ops, undergraduate research, study abroad programs, service 
learning, student design teams, leadership positions, and involvement in technical and 

professional student organizations, this paper aims to underscore the importance of these 

approaches in shaping well-rounded and industry-ready civil engineers. 
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Introduction 

Experiential learning involves active engagement with real-world situations to develop critical 

thinking, problem-solving skills, and practical expertise. In the context of civil engineering 

education, this approach is invaluable for preparing students to thrive in a rapidly evolving 
professional landscape and providing a bridge between college and professional experience for a 

smother transition. 

Putting together a comprehensive and flexible civil engineering curriculum is a work in progress 

and countless universities have revised their curriculum multiple times. Yet, they are struggling 

with shrinking total number of credit hours and meet Accreditation Board for Engineering and 
Technology, Inc (ABET) standards while also incorporating Body of Knowledge (BOK) and 

material and milestones set by the American Society of Civil Engineers (ASCE). Often students 
go through curriculum that teaches them engineering fundamentals and theory along with their 

applications to simplified real world problems. If exposure to professional life is not included in 

the curriculum, even some of the bright students struggle to pick up the pace and fail to adjust to 
professional environment without proper mentoring and guidance, which they may or may not 

get.  

Civil engineering classes often have a laboratory component. These laboratory sessions are a 

great opportunity for students to gain hands-on experience of engineering fundamentals. The 

author has incorporated these opportunities to provide students exposure to latest techniques 
being used in higher research and professional level [1], [2]. This paper discusses some of the 

traditional and non-traditional options that could be included in the civil engineering education to 
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provide students a good amount of professional exposure by means of various experiential 

learning activities. Some of these activities are discussed in brief in this paper. 

Senior Seminar 

Senior seminars provide a unique opportunity for civil engineering students to demonstrate their 

accumulated knowledge and skills. These seminars often involve tackling real-world engineering 

problems, applying theoretical concepts to practical scenarios, and presenting solutions to 
industry professionals and faculty members. Senior seminars encourage critical thinking, 

teamwork, effective communication, and project management skills, which are vital for success 

in a professional engineering setting [3]. 

Senior Design 

There multiple ways to provide student senior capstone design experience and expoe them to 
professional experience. One way to incorporate professional experience in the senior design is 

to invite civil engineering companies to be a part of it and use their real-world projects. These 
projects and the related data usually require some editing to withheld some of the information 

that is usually released in a controlled and chronological manner to simulate about the same 

experience that professional civil engineers experienced dealing with their clients. Students can 
be divided in teams and each team could be mades of students who have taken electives from 

various sub-fields of civil and architecutural engineering such as – structure, foundation, 
transportation, environmental, water resources, site development, lighting, HVAC, and 

appearance. The practicing engineers from these companies, through their involvement, provide 

valuable feedback to the faculty and students that enriches the overall experience gained in the 
capstone design course. This feedback helps improve student performance on their projects and 

provides them with additional tools to carry forward into their engineering careers [4].  

Internships and Co-ops 

Internships and co-op programs facilitate a seamless transition from academia to the engineering 

profession by offering students immersive industry experiences. Such programs provide 
opportunities to work alongside experienced engineers, exposing students to real-world projects 

and industry practices. These experiences are not even a graduation requirement at many 
universities. However, many of the universities recognized the value of these experiences and 

counted them towards experiential learning requirements that are a part of graduate 

requirements. Usually, there is no quality control on the work experience students gain from 
internships and Co-ops. Academically, the experience from internships and co-ops should meet a 

certain validity test for it to be counted. The assessment of the activity is usually based on a 
technical report of the activities during the period. Rompelman and De Vries [5] discussed how 

the definition of educational objectives led to the introduction of practical training in the civil 

engineering curriculum. Some of the objectives are gaining insight of the civil engineering 
profession outside academic environment, learning to 'survive' in a different culture, and learning 

to apply as well as broadening technical knowledge and skills. Rompelman and De Vries [5] also 
introduced an assessment procedure which allows for testing whether the students have met the 

objectives. 
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Student Design Teams 

There are design team opportunities for students to take advantage of and gain a meaningful 

experience that will help them for a smoother transition to professional life post graduate. Some 
of these design teams compete at various national and global competions such as Concrete 

Canoe, Steel Bridge, GeoWall, and Sustainable Solutions. In addition to these comtitions, there 

are additional competions in other sub-areas of civil engineering (Surveying, Construction, and 
Environemntal) that provide the same level of experiential learning and opportunity for 

professional preparation while students are still in college. Participation in student design teams 
encourages hands-on application of engineering knowledge. These teams develop creativity, 

teamwork, project management, leadership, technical, and leadership skills, fostering a practical 

understanding of project conception and execution [6].  

In addition, there are published studies that have explored the influence of engineering 

competition team participation on students' leadership identity development. In one such study 
[7] scholars discussed the some of the challenges to student participation in these non-credit 

activities at their institute, and presented some suggestions for enhancing the level of student 

participation and outcome. 

Undergraduate Research 

Participation in undergraduate research, whether as a volunteer or part of coursework, enhances 
students' ability to apply theoretical concepts to practical scenarios. Engaging in research 

projects promotes innovative thinking and deepens understanding [8]. It also prepares students 

for higher studies and potential career in academia or research. Some of the benefits of 
undergraduate research are improvements in writing and communication skills; development of 

creativity, problem-solving, and intellectual independence; and deeper understanding of 
therotical and experiental aspects of engineering concepts. Most often, students usually volunteer 

to work with a professor on a topic of their choice or on an on-going research that is being 

conducted. Alternately, students can take undergraduate research for credit as a substitute for a 

technical elective. 

Study Abroad 

Study abroad programs expose students to diverse engineering practices, cultural contexts, and 

infrastructure challenges. This experience broadens perspectives and cultivates adaptability, 

preparing students to tackle complex, globally relevant issues. It also improves communication 
and language skills which is getting more critical as American companies expand their footprint 

beyond borders. In many cases, it presents an opportunity to understand worldwide 
environmental issues from different perspectives. When journaling and reflection is added to the 

study aborad program, students perform best in a new and rigorous learning setting when 

adjustment to new learning styles is included as stated learning objectives, when guiding 
questions are used to help students navigate from core knowledge into reflection, when a scoring 

rubric is applied that provided flexible space for students to explore new concepts, and when 
students are required to acknowledge understanding of the rubric prior to the start of the course 

[9]. 
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Service Learning 

Civil engineers have always been working for people and interacting with them. Civil 

engineering profession is all about impacting our communities directy and indirectly and we 
can’t do that without getting out and serving our communities. Service learning engages students 

in community-oriented projects, enabling them to apply engineering principles to address real 

needs. This approach promotes ethical decision-making, social responsibility, and project 
management skills. It can meet students' needs for gaining real-world experience, community 

partners' need for important work, and the college or university's need to accommodate diverse 
learning styles and to attract and retain a diverse and highly motivated students [10]. It also 

creates a sense of community and enhances people skills that are appreciated by civil engineering 

employers and the community.  

Leadership Positions/Roles 

Civil engineering departments worldwide aspire to transform their students into future leaders of 
the profession. However, careful review of their curriculum will reveal lack of emphasis on civil-

engineering specific leadership approach. There is a high need to recognize the fact that 

engineering is a leadership profession. Therefore, the curriculum should emphacise on civil-
engineering-specific-leadership approach. There is abundance of knowledge exists on leadership 

development in other disciplines but civil engineering is different with two key distinctions – 
first, it involves applying science, technology and mathematics, and second, engineering 

education leads to professional certification, with distinct licensure requirements and ethical 

codes of conduct. In most cases, students gain leadership experience through student chapters of 
the various technical and professional societies. However, pedagogical approaches should be 

incorporated with in the civil engineering curriculum explicitly for facilitating engineering 

leadership development.  

Assuming leadership roles within student organizations or projects enhances students' 

organizational and management abilities. Leadership experiences provide practical exposure to 
project coordination, communication, and decision-making. Student organizations such as the 

American Society of Civil Engineers (ASCE), American Concrete Institute (ACI), Engineers 
without Borders (EWB), Institute of Transportation Engineers (ITE), Society of Hispanic 

Professional Engineers (SHPE), Society of Women Engineers (SWE), National Society of Black 

Engineers (NSBE) and many others help produce better engineers who are more prepared for 
entrylevel positions upon graduation [12]. Student leaders go through a learning curve that 

exposes them to networking, professional communication, project management, organizational 

prudence, and above all gain hands-on leadership experience.  

Benefits and Challenges 

Each experiential learning avenue discussed in this article offers unique benefits, including skill 
development, networking, practical experience, professional exposure and preparation for the 

smooth transition to the profession. However, challenges such as resource allocation, curriculum 
integration, assessment methods, and shirking total number of credit hours required for the 

graduation need careful consideration. 
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Best Practices 

To optimize experiential learning, institutions should establish strong industry connections and 

strive for the active involvement of professionals in various activities that provide students ample 
opportunities for mentorship from academics as well as prom professionals. There is a need of a 

little reorganization to integrate these experiences systematically into the curriculum. Evaluation 

methods should focus on assessing both technical competencies, soft skills, and leadership 

development. 

Conclusion 

Experiential learning and professional exposure are essential in preparing civil engineering 

students for successful careers. By embracing senior seminars, internships, co-ops, 

undergraduate research, study abroad, service learning, student design teams, leadership roles, 
and students deeper involvement with civil engineering related student organizations, educational 

institutions can empower graduates with the multidimensional skills required to excel in the 

diverse and dynamic field of civil engineering. 

References 

[1] S. Tewari, "Environmental Engineering Laboratory Development to Promote Active and 
Hands-on Learning," presented at the Second Mid Years Engineering Experience 

Conference Slump to Jump!, pp. W1A-1-3, 2016. 
[2] S. Tewari, M. A. Ahmed, and C. Tummala, "Generating Interest among Undergraduates 

towards Research in Environmental Engineering by Incorporating Novel Desalination 

Technology Based Hands-On Laboratory Assignments," proceedings of the 125th Annual 
Conference of American Society for Engineering Education, 2018. 

https://peer.asee.org/30558 
[3] A. R. Bielefeldt, "Challenges of a Professional Issues Course in Civil Engineering: 

Comparison Across Two Years," Proceedings of the 124th Annual Conference of American 

Society for Engineering Education, 2017. https://peer.asee.org/challenges-of-a-
professional-issues-course-in-civil-engineering-comparison-across-two-years.pdf  

[4] A. Badir, R. O’Neill, K.-D. Kinzli, S. Komisar, and J.-Y. Kim, "Fostering Project-Based 
Learning through Industry Engagement in Capstone Design Projects," Education Sciences, 

vol. 13, no. 4, p. 361, 2023. DOI: 10.3390/educsci13040361. 

[5] O. Rompelman and J. De Vries, "Practical training and internships in engineering 
education: Educational goals and assessment," European Journal of Engineering 

Education, vol. 27, no. 2, pp. 173-180, 2002. DOI: 10.1080/03043790210129621. 
[6] V. L. Sirianni, K. E. Lee, M. D. LeFevre, J. W. Lindholm, A. Aghayere, and M. Valentine, 

"Assessing the Impact of the Concrete Canoe and Steel Bridge Competitions on Civil 

Engineering Technology Students," in Proceedings of the 2003 American Society for 
Engineering Education Annual Conference & Exposition, 2003, pp. 1-9, 2003. 

[7] K. G. Wolfinbarger, R. L. Shehab, D. A. Trytten, and S. E. Walden, "The influence of 
engineering competition team participation on students' leadership identity development," 

Journal of Engineering Education, vol. 110, no. 4, pp. 925-948, 2021. DOI: 

10.1002/jee.20418.  

https://peer.asee.org/30558
https://peer.asee.org/challenges-of-a-professional-issues-course-in-civil-engineering-comparison-across-two-years.pdf
https://peer.asee.org/challenges-of-a-professional-issues-course-in-civil-engineering-comparison-across-two-years.pdf


2023 ASEE Midwest Section Conference 

© American Society for Engineering Education, 2023 

[8] E. W. Kistler, "Undergraduate Research Participation: Professional Growth Experience," 
Journal of Professional Issues in Engineering, vol. 113, no. 4, pp. 343-350, Oct. 1987. 

DOI: 10.1061/(ASCE)1052-3928(1987)113:4(343).  
[9] H. L. Gough, N. Janega, and M. A. Dalo, "Journaling and Reflection as Education Tools 

for Engineering Study Abroad," Journal of Professional Issues in Engineering Education 

and Practice, vol. 144, no. 4, Oct. 2018. DOI: 10.1061/(ASCE)EI.1943-5541.0000375. 
[10] W. Oakes, "Service-Learning in Engineering: A Resource Guidebook," Higher Education, 

2004, p. 165. Available: https://digitalcommons.unomaha.edu/slcehighered/165. 
[11] M. R. Kendall and C. Rottmann, "Student leadership development in engineering," IEEE 

Transactions on Education, vol. 65, no. 2, pp. 7-12, Spring 2022. DOI: 10.1002/yd.20474.  

[12] S. A. Durham and W. E. Marshall, "Enhancing a Student’s Engineering Experience 
Through Participation on Student Organizations," Proceeding of 2012 American Society 

for Engineering Education Annual Conference and Exposition, pp. 25.567.1-25.567.13, 
2012.  

 
 

Sanjay Tewari 

Dr. Tewari actively engages in pedagogical and scholarly activities as an Associate Teaching 

Professor at the Cooperative Engineering Program of Missouri University of Science & 
Technology and Missouri State University. He earned doctoral degree in Environmental 

Engineering from Texas A&M University. He is involved with student-related activities of 

various professional organizations such as the ASCE, ACS, ASEE, and the Association of 
Environmental Engineering and Science Professors (AEESP). Recently funded projects have 

been in the area of pollution prevention and sustainability, application of Geographic Information 

System to environmental management, and resiliency of infrastructure.  

https://digitalcommons.unomaha.edu/slcehighered/165

