


Breaking Boundaries: 
An Organized Revolution for the Professional 
Formation of Electrical Engineers  

The Department of Electrical Engineering at the University of South Florida is at the 
second year of its RED program.  The main goal of the project is to change the department 
culture by transforming the existing traditional unidirectional Research-Teaching-Service model 
to a completely connected Research-Student-Practice one.  There are several major tasks 
undertaken under the Organized Revolution:  (1) The creation of Track Focused Advisory 
Boards (TFABs) for direct and impactful engagement of industry with the Electrical Engineering 
program; (2) the development of a novel faculty teaching evaluation process with direct 
engagement of student and industry review teams; (3) the launch of a new course series, 
Professional Formation of Engineers 1, 2, and 3 to provide electrical engineering students with 
professional skills and career development guidance to broaden their education experience and 
support them in better understanding their discipline and potential future careers; (4)  Study of 
the impact of action-state orientation on student success.  An overarching theme for the project is 
that the new completely connected department model will engage all stakeholders in sharing the 
responsibility to empower students to Take Responsibility to Understand Engineering (TRUE). 

 

INTRODUCTION 

The department of Electrical Engineering at the University of South Florida (USF) has 
been committed to reform and implementation of innovative ideas for the continuous 
improvement of the professional formation of our students.  This is evident in the ambitious RED 
program undertaken in the fall of 2020.  Preceding the start of the RED program was a multiyear 
review and benchmarking of the BSEE degree requirements, that led to a new curriculum 





During the first year of the RED program, the wireless systems TFAB has continued its activities 
and held its annual student led and student organized forum, which had to be organized in a 
virtual mode due to COVID.  The key highlights of the one-day forum are: 

• Organized by graduate and undergraduate students taking leadership roles 
• Nearly 200 attendees participated in the meeting 
• Microsoft TEAMS was the hosting platform; an interactive pdf agenda was created to 



students were invited/selected to participate.  The students were selected based on certain criteria 
that include academic performance and prior completion of the courses they are inivted to 
evaluate/review.  The selection criteria list is evolving, and the intent is to also review the 
students’ overall engagement through extracurricular activities.  No results are available 
currently as the first student reports are under preparation/review. 

Results from the first year-end RED faculty survey were in general in favor of the new process:  
40% of the EE faculty agreed or strongly agreed with the proposed teaching evaluation process, 
while 25% disagreed or strongly disagreed; 35% were neutral or did not know enough to provide 
a response.  Faculty comments included “I strongly agree that the evaluation system has to 
change”; “I do not believe that students and industry partners can fairly evaluate the faculty 
performance without being affected by their biases…”, and “neither students, nor industry 
understand well the expectations from faculty…”.  It is noteworthy that this RED activity was the 
top vote getter, when faculty were asked to indicate which aspects of the RED program they 
would like to learn more about.  The to-date activities and overall faculty responses on the new 
teaching evaluation process appear encouraging, but it is also clear that additional effort is 
needed to better inform and engage the faculty on the specifics of the process and its overall 
intent to assist faculty in identifying areas where they can improve their teaching effectiveness.  

Action-State Orientation:  This activity focuses on investigating the impact of action-state 
orientation on student study habits and performance and will also investigate whether students 
can become more action-oriented through interventions and guidance from faculty/department.  
Action-state orientation is a personality attribute that reflects how well people can develop 
effective strategies to achieve their goals.[3]  Becoming more action-oriented is part of the 
Taking Responsibility to Understand Engineering (TRUE) concept that aims at improving the 
students’ engagement with their academic program.  During the 1st year of RED, action-state 
orientation surveys were completed in various university courses, including EE, engineering, and 
non-engineering courses.  Over 2600 students were surveyed, with >1300 engineering majors, 
>1000 psychology majors and  >260 electrical engineering majors completing the voluntary 
surveys.  The initial results did show a link between action



PROFESSIONAL FORMATION OF ENGINEERS COURSE SERIES 

Course Description and Background 

The Professional Formation of Engineers (PFE) course series was initially intended to be 
based on career readiness competencies as defined by the National Association of Colleges and 
Employers [5].  Following the creation of new general education (Gen Ed) requirements at the 
university, the PFE series was modified to also serve as one of the new Gen Ed requirements for 
ethical reasoning and civic engagement (ERCE); this meant that the PFE credit hours would not 



Embedded within the PFE series are two additional components of the RED program: (1) TRUE 
Lecture series (TLS), and (2) Personalized Qualification Plans (QP). 

The TRUE lecture series was launched in year 2 of the RED program.  The goal of TLS is to 
create a direct link between students and practicing engineers in an interactive setting during the 
middle years of their academic program to better inform them on the importance of curricular 
content and extracurricular activities on their future careers within the EE discipline. 

The Qualification Plans were introduced since the initial implementation of the PFE series [6].  
The QPs are intended to instill self-learning and continuous education among EE students, and 
are part of the TRUE concept, with students taking responsibility to pursue self-learning beyond 
their regularly scheduled coursework.  PFE students developed their own QP to address certain 
skills and competencies they identify as critical to their future careers, and in which they see the 
need for self-improvement.  Initially the QP’s were self-defined and self-monitored (by the 
students).  Students provided progress reports on the % completion of the various 
skills/competencies they included in their QP plan; it was not required that all skills and 
activities are 100% completed.  The goal under RED is to provide additional structure for 
improved monitoring of student progress and recognition.  During the first year of RED a 
module has been created within CANVAS that will enable faculty to monitor QP activities and 
assign grades as these are completed.  Next steps include the development of an 
award/recognition process that will recognize students who have developed exceptional QPs and 
achieved high level of completion. 

Having undergone a review through the university’s approval process the PFE courses series is 
currently a required sequence for the BSEE program.  During the first year of RED the 





faculty meetings, and faculty (not members of the curriculum committee) were invited to 
participate in RED related activities (for example as members of the new faculty evaluation of 
teaching committee).  Nevertheless, the results of the year-end survey point to the need for 
improved communication and engagement, as captured by a RED team member comment “Many 



Figure 1.  A depiction of today’s siloed traditional engineering department (left) that is based on 
a Teaching-Research-Service approach, and the vision of the USF RED program to transform the 
department to a fully connected Research-Students-Practice unit. 
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Figure 2.  Survey results in PFE 1 on the question:  Rate your ability in each of the following 
course objective prior to starting PFE 1 and at the end of the course. 
 

  



Figure 3.  Survey results in PFE 1 (top) and PFE 3 (bottom) on the question:  Select the four 
skills you are choosing to focus on for your professional Qualification Plan.  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
  



Figure 4.  Survey results in PFE 1, 2 and 3, where students were asked to: rate the extent to 
which the course supported you in the following ways. 
 
 

 
 
  

0 1 2 3 4 5

… overall development as a professional engineer

… ability to develop short-term college and professional career goals

… ability to function effectvely as part of a team

… ability to communicate in a professional manner

… understanding how ethical considerations impact the work of engineers

… ability to provide useful feeddback to my peers

… ability to conduct research on an existing technology

… ability to demonstrate proficiency in professional competencies valued by engineering 
professional organizations

… ability to develop long-term college and professional career goals

… ability to identify gaps in potential innovations

… ability to identify a patent that addresses a local/global community need

AVERAGE

PFE 1 PFE 2 PFE 3
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