Why Teaching is So Much Fun
Engineering is my hobby, and teaching is my passion.  As a young, 22 year old master’s student, I taught my first course when the professor for whom I was the TA became unable to teach due to illness.  I was hooked!  That first group of Computational Electromagnetics students responded like wildfire to my favorite “real world challenges” in current research (like determining what will happen to a pacemaker near a cell phone).  I learned a significant lesson, though… be careful about giving out your home phone number.  They just KNEW I would be so excited to hear the dramatic new results they had just obtained… at 2 am!  

This exciting love of scientific discovery is inherent in the heart of our youngest children, and that same love of invention and discovery remains rooted in the child in all of us.  That is where engineering education begins, and that is the hidden resource I most enjoy nurturing and coaxing to blossom in my students.  One of the most invigorating ways to do this is to actively involve my calculus-enabled, equation-oriented, statistics-based semi-jaded college students with finger-counting, wide-eyed, fantasy-believing elementary and middle school students in hands-on science activities.  Last night, for instance, a crowd of 65 giggly, excited Girl Scouts engulfed my crew of 17 student volunteers, plying them with questions, oohing and aahing at their experiments, listening in wonder, touching and reaching and building and testing as the simple wonders of electrical, mechanical, environmental, and civil engineering unfolded through a series of hands-on workshops.  Of course you would expect that that girls had a great time.  But the “big guys”… their responses truly touch my heart.  It’s the week before spring finals, and they are tired, jaded and sometimes discouraged.  “Dr. Furse, I didn’t know if I could make it through finals, but one of these little girls gave me a lucky penny, I know I can do it now.”  Or from a lonely international woman student, “I can’t remember when I have had so many hugs!”  Acting as a science teacher and mentor for local schools, I have developed a series of hands-on modules for Simple Machines, Jello Optics (“Knox Blox” eyeballs and corrective lenses demonstrated with laser pointers), Earthquakes, Flashy Circuits, and Environmental Solutions that visit numerous classrooms each year and are even being used outside of Utah.  My students, as volunteers, are valuable and active participants who end up bright-eyed and re-invigorated after “playing  science” with the kids.

I first teach our undergraduates in Introduction to Electromagnetics (EM).  This required course is notorious world-widefor being esoteric, boring, and extremely difficult.  At USU, things are different.  I love EM, and within minutes, my students know it.  I love to see the lights “turn on” when they make their own computer movies of fields and waves.  I laugh with them when they bodily “do the wave” in class, and the “reflections” start canceling out the “incident waves”.  Thanksgiving comes to the classrooms with candied yam cubes in a microwave – the corners spark and burn, and the edges turn to a nice roasty brown, due to the field concentrations at the corners!  Once they see daily how electromagnetics affects their world, begin to “see” the invisible EM waves at work, then these students give me their heart and soul and dive right into the complex math.  To keep them alive through the great sea of Computation, every one of the students must be actively engaged, through in-class “engineering teams” that report and integrate with “engineering units”, justifying their results through experimentation and observation.  Of the 58 students who took the required class this fall, 38 are in elective advanced EM courses this spring.  Their heart is in it!

Their new-found love of EM expands and matures in Microwave Engineering, Antennas, Computational Electromagnetics, and Wireless Communication in a unique, tightly-integrated curriculum that I developed (and keep playing with!) at USU.  It has received national and international recognition and is being adapted for use at other universities.   Each class is design-oriented project-based exploration strongly associated with current research projects.  Design teams build individual components and integrate them into fully functional sub-systems in each class.  The subsystems can then be integrated into a full communication system throughout the series.  Through this experience, this year alone 14 undergraduate students have become integral members of my engineering design teams for funded research projects and have built antennas for cardiac pacemakers, sensors for testing aging aircraft wiring, and imaging algorithms for finding buried treasure (nickel ().   Their excitement is contagious -- they have presented papers at international conferences, published in journals, been inventors on patents, and most are continuing on for graduate school with funding in hand (including 2 prestigious NSF fellowships).   
My greatest desire as a teacher is to help my students reach their dreams.  The chalk dust of a lecture brushes away so quickly, but the excitement of discovery, the wonder of invention, the sheer lust for knowledge… these are the things that wrap around the heart and keep pulsing through all of life.  I laugh, struggle, cry, and rejoice with my students.  I extend a human heart when they need a friend.  I have driven sick students to the doctor, ferreted out discouraged students in their apartments, fed students who were hungry, and found help and resources for every kind of problem imaginable.  And nothing pleases me more than to cheer at their graduations, snuggle their babies, and shake their hands when they rise through engineering success stories.  I send my students away with a head full of engineering solutions and the heart to use them wisely.

