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Work in Progress: Development of Career Preparation and Portfolio Modules 
in a First-Year Engineering Course 

 
 
Introduction and Background 
 
There has been a growing emphasis on the development of professional skills for engineering 
students [1]. ABET, the National Association of College and Employers (NACE), and the 
National Academy of Engineering (NAE) all indicate the importance of teamwork, 
communication, problem-solving and critical thinking, project management skills, and ethical 
impact [2, 3]. 
 
Many students develop teamwork and communication skills in the first-year engineering course 
through hands-on, team-based semester long design projects [4]. However, several aspects of 
professional development, including career development and project documentation for career 
development, could still be further supported in the first-year. While more engineering schools 
are offering professional development or professional practice courses, these are typically 
offered in the junior or senior year [5]. By the senior year, students are expected to have had 
professional experience. There is a disconnect between the timing of these courses and industry 
expectations. More recently, faculty at Vanderbilt University piloted an open elective career 
development course which was promoted to rising sophomores, juniors, and seniors [6]. And, 
some first-year programs have begun to implement more career preparation through modules and 
badging programs [7, 8]. 
 
Similarly, portfolios as project documentation and career development tools have been adapted 
across engineering education [9-12]. Some first-year courses have implemented project 
portfolios as a reflection and assessment tool [13]. However, they do not make or teach an 
explicit connection between portfolio documentation and project communication for future job 
applications or other career opportunities.  
 
Setting 
 
This first-year engineering course is taught in a large, private university in the US Northeast 
region. The course is one semester long, with lecture, lab, recitation, and a semester-long design 
project. Roughly 350 students take the course in the Fall semester, and 300 enroll in Spring 
semester. Lectures are led by the first-year faculty director and invited faculty, administrators, or 
industry guests and introduce students to relevant topics in engineering education. In recitation, 
engineering and writing faculty lead active sessions on technical presentation and writing skills, 
the engineering design process and design thinking, ethics and stakeholder impact, 
undergraduate and graduate opportunities, and more. Students will also present on their weekly 
lab activities or project milestone updates and receive feedback. Faculty provide guidance on the 
enhanced career development assignments, which now include a resume, cover letter, LinkedIn 
profile, and a digital portfolio. The cover letter and portfolio assignments are new for the 2022-
2023 academic year and the design and implementation are described below.  
 



 

Module Creation and Implementation 
 
Implementation of these new career development and professional skill modules is part of a 
large-scale effort driven by faculty and administrators across the school to support curricular and 
co-curricular experiential learning opportunities [14]. The first-year faculty director had been 
involved in the school’s curriculum overhaul committee before the pandemic and advocated for 
an additional credit hour to be added to the first-year course during the 2021-2022 academic year 
as the new support for professional skill development was championed by the dean’s office. All 
first-year faculty researched and outlined potential topics during the course redesign, which 
included implementing peer evaluations and additional teamwork feedback sessions [15] and the 
new professional skills modules. The proposal was submitted and approved by the curriculum 
standards committee and academic departments at the end of that academic year, increasing the 
first-year course from three to four credit hours.  
 
Previously, students had been required to create a resume. The amount of feedback they received 
varied by faculty member and course section. The enhanced career preparation module was 
designed to embed further career development opportunities throughout the entire semester. 
Students are required to create a cover letter for a specific opportunity of their choosing and 
encouraged to tailor their resume to that position and use their LinkedIn and portfolio as 
supporting material. They are required to find a specific internship or co-op, but they can also 
discuss with their faculty member if they would like to use it for a summer research, teaching 
assistant position on campus, or other type of experiential work opportunity.  
 
For the portfolio, students are provided a step-by-step guide to create a simplified WordPress 
(WP) site through the university’s web publishing service. WP was chosen as a common skillset, 
with free hosting provided by the university. The sites can also be migrated to their own hosting 
service once they graduate. For the final deliverable, students must create About Me and Projects 
pages on the site, with guidance for each. If a student has created a portfolio in high school and 
wants to instead update that site on another hosting platform, they can again discuss with the 
faculty member. Some of the guidelines for the portfolio assignment were adapted from the 
makerspace portfolio workshops and other supporting content. Several members of the full-time 
staff in the makerspace come from an industrial design or creative technology background. They 
host office hours and workshops on portfolio development through the Design Lab open to the 
whole university. Students in the first-year course are encouraged to connect with them. 
 
In addition to the collaboration with the makerspace staff and Design Lab, these assignments and 
course expansion were supported by the new Assistant Dean of Student Life & Services, who 
supervises the engineering career services office. Over the past academic year, she was invited to 
lead a guest lecture early in the semester, typically in the third week as shown in Table 1. The 
engineering and writing faculty collaborated on a series of slides and activities to prepare 
students as they work on the new assignments. The activity is typically presented two weeks 
before the assignment is due. For example, cover letters are discussed in week 8 and due in week 
10 of the semester. The collaborations across services and offices at the school, as well as the 
recitation activities, were designed to help first-year students form connections for support as 
they begin their academic journey and start to think about career opportunities.  



 

Table 1: Updated Semester Schedule for Lecture and Recitation 
 

Week Lecture Recitation 
(Engineering Faculty) 

Recitation (Writing 
Faculty) 

1 Intro + Project Opportunities + 
Makerspace + TA Panel 

Intro to Engineering Writing Lab Reports  

2 Teamwork Lecture and Skit + Project 
Based Learning Across the School 

Technical Reports Citing Sources & 
Paraphrasing 

3 Career Services in Engineering and 
Across the University 

Technical Presentations LinkedIn 

4 Project Management + Writing Engineering Design Technical Writing 
Standards 

5 Health Metacognition & Design 
Thinking 

Resumes 

6 Sustainability Ethics & Stakeholder 
Impact 

Data is Your Argument 

7 Urban Reflection & Design 
Canvas 

Team Writing 

8 Telecommunications/IT UG Opportunities The Art of the Cover 
Letter 

9 Artificial Intelligence Graduate School Portfolios 
10 Invited Engineering Industry Guest Career Opportunities Resumes Revisited 
11 Project work time Engineering & Social 

Justice 
Writing as a 
Professional 

12 Project work time Emerging Topics Writing in Engineering 
13 Project work time Entrepreneurial Mindset -- 

 
Results and Discussion 
 
The career preparation has been implemented successfully and builds on strengths from all 
instructors, both the engineering and writing faculty. Students are provided with more 
personalized feedback and have time to discuss and ask questions about their cover letter in 
recitation. They have been able to successfully create a LinkedIn, resume, and cover letter 
tailored to a specific internship or other work or research opportunity. The collaborations across 
different support offices have been designed to help students more easily understand how to 
navigate the university system and resources. 
 
The portfolio assignment and assessment are still a work in progress. Because the bulk of the 
assignment is due as a final deliverable, there is little chance for substantive feedback on the 
portfolio, and students need additional guidance. In the Fall semester, several students “gave up” 
on that assignment and just submitted the portfolio link with minimal information on the site. In 
the Spring semester, most students successfully created an initial portfolio page which satisfied 
the requirements, but faculty still did not have time to provide feedback at the end of the 
semester. To scaffold the assignment and provide students with additional feedback, in-class 
recitation time to work on the portfolio will be provided.  



 

References  
 
[1] L. J. Shuman, M. Besterfield-Sacre, and J. McGourty, “The ABET ‘Professional Skills’ — 

Can They Be Taught? Can They Be Assessed?,” Journal of Engineering Education, vol. 94, 
no. 1, pp. 41–55, 2005, doi: 10.1002/j.2168-9830.2005.tb00828.x. 

[2] National Association of Colleges and Employers. “Job Outlook 2023 (Nonmember).” 
https://www.naceweb.org/store/2022/job-outlook-2023/ (accessed May 30, 2023). 

[3] National Academy of Engineering. Educating the Engineer of 2020: Adapting Engineering 
Education to the New Century. Washington, D.C.: National Academies Press, 2005. doi: 
10.17226/11338. 

[4] N. a. Pendergrass et al., “Improving First-Year Engineering Education,” Journal of 
Engineering Education, vol. 90, no. 1, pp. 33–41, 2001, doi: 10.1002/j.2168-
9830.2001.tb00564.x. 

[5] J. Mossbrucker, R. Strangeway, and O. Petersen, “Professional Development For Electrical 
Engineering Students,” presented at the 2005 Annual Conference, Jun. 2005, p. 10.1025.1-
10.1025.9. Accessed: May 30, 2023. [Online]. Available: https://peer.asee.org/professional-
development-for-electrical-engineering-students 

[6] J. E. Sharp and C. J. Rowe, “Implementing a Student-Suggested Course in Engineering Career 
Development,” presented at the 2013 ASEE Annual Conference & Exposition, Jun. 2013, p. 
23.705.1-23.705.16. Accessed: May 30, 2023. [Online]. Available: 
https://peer.asee.org/implementing-a-student-suggested-course-in-engineering-career-
development 

[7] O. Akintewe, J. E. Gaines, A. M. Bateman, and L. Chisholm, “Work in Progress: Professional 
Development Module in First-year Engineering Courses,” presented at the 2020 ASEE Virtual 
Annual Conference Content Access, Jun. 2020. Accessed: May 30, 2023. [Online]. Available: 
https://peer.asee.org/work-in-progress-professional-development-module-in-first-year-
engineering-courses 

[8] R. Baldwin, J. Sodhi, and A. D. Borgaonkar, “Pilot Program: Infusing Rubin Education into 
First-Year Seminar,” presented at the 2020 First-Year Engineering Experience, Jul. 2020. 
Accessed: May 30, 2023. [Online]. Available: https://peer.asee.org/pilot-program-infusing-
rubin-education-into-first-year-seminar 

[9] G. T. Adel et al., “Using Electronic Portfolios In A Large Engineering Program,” presented at 
the 2005 Annual Conference, Jun. 2005, p. 10.1407.1-10.1407.17. Accessed: Jan. 17, 2023. 
[Online]. Available: https://peer.asee.org/using-electronic-portfolios-in-a-large-engineering-
program 

[10] T. Knott, “Bridges For Engineering Education: Exploring E Portfolios In Engineering 
Education At Virginia Tech,” presented at the 2004 Annual Conference, Jun. 2004, p. 9.263.1-
9.263.15. Accessed: Jan. 17, 2023. [Online]. Available: https://peer.asee.org/bridges-for-
engineering-education-exploring-e-portfolios-in-engineering-education-at-virginia-tech 

[11] G. Rutkowski, “Electronic Portfolios For Engineers,” presented at the 2006 Annual 
Conference & Exposition, Jun. 2006, p. 11.527.1-11.527.12. Accessed: Jan. 11, 2023. 
[Online]. Available: https://peer.asee.org/electronic-portfolios-for-engineers 

https://doi.org/10.1002/j.2168-9830.2005.tb00828.x
https://www.naceweb.org/store/2022/job-outlook-2023/
https://doi.org/10.17226/11338
https://doi.org/10.1002/j.2168-9830.2001.tb00564.x
https://doi.org/10.1002/j.2168-9830.2001.tb00564.x
https://peer.asee.org/professional-development-for-electrical-engineering-students
https://peer.asee.org/professional-development-for-electrical-engineering-students
https://peer.asee.org/implementing-a-student-suggested-course-in-engineering-career-development
https://peer.asee.org/implementing-a-student-suggested-course-in-engineering-career-development
https://peer.asee.org/work-in-progress-professional-development-module-in-first-year-engineering-courses
https://peer.asee.org/work-in-progress-professional-development-module-in-first-year-engineering-courses
https://peer.asee.org/pilot-program-infusing-rubin-education-into-first-year-seminar
https://peer.asee.org/pilot-program-infusing-rubin-education-into-first-year-seminar
https://peer.asee.org/using-electronic-portfolios-in-a-large-engineering-program
https://peer.asee.org/using-electronic-portfolios-in-a-large-engineering-program
https://peer.asee.org/bridges-for-engineering-education-exploring-e-portfolios-in-engineering-education-at-virginia-tech
https://peer.asee.org/bridges-for-engineering-education-exploring-e-portfolios-in-engineering-education-at-virginia-tech
https://peer.asee.org/electronic-portfolios-for-engineers


 

[12] V. Wilczynski and P. H. Knowles, “Engineering Portfolios: Value, Use, and Examples,” 
presented at the 2016 ASEE Annual Conference & Exposition, Jun. 2016. Accessed: Jan. 11, 
2023. [Online]. Available: https://peer.asee.org/engineering-portfolios-value-use-and-
examples 

[13] V. E. Goodrich, E. M. de Aguiar, G. A. Ambrose, L. H. McWilliams, J. B. Brockman, and N. 
Chawla, “Integration of ePortfolios in a First-Year Engineering Course for Measuring Student 
Engagement,” presented at the 2014 ASEE Annual Conference & Exposition, Jun. 2014, p. 
24.785.1-24.785.16. Accessed: Jan. 11, 2023. [Online]. Available: 
https://peer.asee.org/integration-of-eportfolios-in-a-first-year-engineering-course-for-
measuring-student-engagement 

[14] V. Bill, “Experiential Learning for Professional Skill Development Across an Engineering 
Undergraduate Program,” in 2022 IEEE Frontiers in Education Conference (FIE), Oct. 2022, 
pp. 1–4. doi: 10.1109/FIE56618.2022.9962590. 

[15] M. W. Ohland et al., “The Comprehensive Assessment of Team Member Effectiveness: 
Development of a Behaviorally Anchored Rating Scale for Self- and Peer Evaluation,” AMLE, 
vol. 11, no. 4, pp. 609–630, Dec. 2012, doi: 10.5465/amle.2010.0177. 

 

https://peer.asee.org/engineering-portfolios-value-use-and-examples
https://peer.asee.org/engineering-portfolios-value-use-and-examples
https://peer.asee.org/integration-of-eportfolios-in-a-first-year-engineering-course-for-measuring-student-engagement
https://peer.asee.org/integration-of-eportfolios-in-a-first-year-engineering-course-for-measuring-student-engagement
https://doi.org/10.1109/FIE56618.2022.9962590
https://doi.org/10.5465/amle.2010.0177

	Introduction and Background
	Module Creation and Implementation
	Results and Discussion
	References

