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The “E” in STEM 

This interview focuses on a young Engineer in Training (EIT) by the name of Andrea Folk.  Andrea is currently a Stormwater Specialist with the City of Scottsbluff here in Nebraska.  I met Andrea in 2010 when she expressed a desire to work with my classes on some citizen science and service learning projects.   Andrea is an amazing young lady and I wanted to learn more about her experiences as a female civil engineer.

Andrea grew up here in the Panhandle of Nebraska and graduated from Mitchell High School in 2005.  After high school, she attended the University of Nebraska-Lincoln where she graduated with distinction in 2009 with her Bachelor of Science degree in Civil Engineering.  

Majoring in civil engineering was an interest of Andrea’s because she had grown up doing a lot of construction projects with her father.  Most of the time they worked on pipeline projects for irrigation on their own farms.  These childhood experiences instilled in her a fondness for construction, and a passion for figuring out how things worked as well as how to design them.     She was also good at math, and had college paid for through scholarships, so she felt engineering would be a good field to get into.

During her time at UNL, Andrea participated in a summer internship with Baker and Associates from May-August 2008.  One of her intern duties included helping with the Master Plan for the Scottsbluff Water System.  She used a hydraulic modeling program (Pipe2008) to simulate flows throughout the system. Observing construction sites and concrete testing were some of the other experiences her internship provided. 

I asked Andrea if she ever felt challenged by the fact that she was a female engineering student.  She said that she never felt like she was at a disadvantage as a female engineering student but that her experiences in college were much different than her male counterparts.  For example, in all of her engineering classes (between 30-50 students) she was either the only female or one of two females in the class. This meant that all of her professors and all her classmates knew who she was, even if she didn’t know them.   

Andrea has never felt like she’s had to prove herself to anyone.  She was at the top of her class and never had a problem with anyone taking her seriously.  In fact, many off her peers would come to her for help if they were having trouble with a problem they were working on.  Andrea did observe that other female engineering students who were average, or slightly below average academically, wouldn’t be taken as seriously as male students with comparable abilities. 

She also mentioned how some professors seemed to be really happy to have a female student in their class.  This meant that they were usually more willing to take time to help Andrea than they were to help her male classmates.  In college, students usually worked on homework in groups, and Andrea’s group members were always grateful to her when she would get help from their professor and then pass that assistance on to them. 

After graduation Andrea got her first job with Dickey and Burham, Inc., a construction company, and worked with them from September-December 2009.  With her new job she found herself doing a lot of paperwork relating to safety regulations. The project she was working on had very stringent safety requirements, so she had to make sure they had everything documented.  Once the company found out that Andrea could drive and back up a pickup and trailer, she pretty much became a gopher, running all around Lincoln, NE to drop off and pick up building materials.  She decided to look for employment elsewhere and that is how she ended up as the City of Scottsbluff’s Stormwater Specialist.

One of the areas that require a lot of problem solving as the City’s Stormwater Specialist is reading over permits to make sure they meet regulatory requirements.  Andrea often has to find acceptable and economical solutions to meet these requirements.  She is also involved with grant writing and development of sustainable landscaping initiatives to help reduce the amount of stormwater runoff in our community.  These are the most common types of problems she encounters in her current position.

To solve these problems she starts by compiling all of the information that she has.  Then she determines what information she still needs before reaching a conclusion.  Depending on what information is needed, she either has to do more research or make some reasonable assumptions.  Once Andrea has all the necessary information, she works through the problem using whatever method seems best.  Sometimes she has to try several different methods before she is satisfied with the answer.

Andrea learned this method of problem solving in several of her engineering classes.  She also stated that “Most of what engineers actually do is learned on the job, not in college.  More than anything, engineering school is designed to teach you to think and to solve problems.”  Some of her most difficult classes really changed the way she thought about problems and the way she went about problem solving.  

Andrea is an “expert” problem solver because she has learned to look at every problem from several angles.  Sometimes when she tries to solve a problem and she’s not arriving at a satisfactory answer, she will completely start over again and work the problem from a different angle.  When working a problem, she is not afraid to throw away several hours of work and start over again if she thinks there is a better way it can be done.  Andrea has also learned never to erase anything, in many situations she has realized that the first method she may have been trying was actually right!

[bookmark: _GoBack]When I asked her if there was anything else that she would like to share about her experience as an engineer she stated that sometimes people have too much confidence in decisions made by engineers.    Often when people ask engineers to come up with solutions to a problem, they consider anything the engineer says to be true.  While it is true that most engineers have a lot of training and experience that help them solve problems, they make mistakes just like anyone else.  Just like in any field, there are some engineers who are very good at what they do, and some who are not.  Andrea said that it is important that if people have questions or concerns about a solution presented by an engineer that they address those concerns.  No one should assume that something is right just because an engineer says so.

I was curious about Andrea’s EIT (Engineer in Training) status and she explained that most engineering plans must be stamped by a professional engineer (P.E.).   She explained that it is possible to be an engineer without having professional licensure; however, that person must have a professional engineer review and stamp their designs (There are a few exceptions, such as the Department of Roads).  Professional engineers are paid more and have more career opportunities than engineers who do not have their P.E.  In order to become a P.E., an engineer is required to graduate from an ABET accredited engineering college and pass the Fundamentals of Engineering Exam (FE), an eight hour test that is usually taken shortly before graduation.   Andrea has done both of these things, so this classifies her as an Engineer in Training (EIT).   Now, to obtain her licensure, she is required to work under a P.E. for four years, and then she will be eligible to take the Professional Engineering Exam (PE), another eight hour test.   If she passes that test, she will be a licensed Professional Engineer.

I had no idea that there was so much post-college work involved in becoming a professional engineer.  In my opinion this “on the job training” is a much better approach than simply going to college for a graduate degree.  It’s like Andrea mentioned, “Most of what engineers actually do is learned on the job, not in college”.


According to Jonassen’s theory of problem solving, it appears that Andrea needs to solve a lot of “rule-using problems” when she reviews permits to make sure they are meeting regulatory requirements.  First she must have an understanding of the rules so that she can make sure people are complying.  If they are not in compliance, then she needs to address a “decision making problem” and come up with some acceptable solutions.

During her internship Andrea had to address “diagnosis-solution problems” and “design problems” while she was working on Scottsbluff’s water system.  The hydraulic modeling program helped her address these problems by simulating flows throughout the system.

I am very glad that I decided to interview Andrea as one of my assignments for this course.  I have learned a lot about the education requirements of a professional engineer as well as some of the problems that civil engineers face.  Now I feel I am much better equipped to answer questions my students may have about engineering as a profession.
