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Crystal Clear: 

Using Amateur Radio as a Springboard for Teaching STEM 

By Thomas Laybourn, KE0SGU 

 

I have a confession to makeé I used to think amateur radio was silly.  I saw Hams as folks who 

pursued a hobby which was not only on the fringe but pretentious and expensive.  I also thought it 

was justé weird.  I realize now that I was very wrong.  Wow was I wrongé mostly.  I was wrong 

about radio being silly.  This hobby is anything but silly.  Amateur radio is expensive, on the fringe, 

pretentious and occasionally weird.  However, all these items can be assets when one is looking 

at educating teens.  Of all the projects, themes and instruments I have used so far in my fledgling 

teaching career, radio has rendered the most positive results in helping students stay focused and 

internalize their own education.  I want to tell you about my discovery of this tool so other teachers 

might use it as well. 

 

Iôll start with some background.  I retired from the Army after 20 years and became a contractor for 

the government.  I found my new job lucrative but dissatisfying.  My wife wisely recommended I try 

teaching as she was a teacher and found teaching very rewarding.  I tried it.  I liked teaching.  We 

moved from California to Missouri and found teaching jobs in Jefferson County, MO which is just 

south of St Louis.  It was a good fit for our family.  Our new home is pretty rural with some suburbs 

as one gets closer to St Louis.  Regrettably, our county has some challenges. Jefferson County 

struggles with drugs like meth and heroin as well as poverty as do many other rural communities.  

Though this does not define all of our students and their families, it is a problem which influences 

many of our kids and their families in ways which cannot be ignored.  Truancy and poor 

performance in science, math, engineering and tech (STEM) classes has been common in this 

environment.  With this backdrop, I began teaching 8th grade physical science at Woodridge 

Middle School in High Ridge, MO.   

 

The curriculum required covering many marvelous subjects so I was thrilled.  Force and motion, 

chemistry, magnetism, electricity, compounds, circuits and technology all seemed very interesting 

to me.  Sadly though, the scores in our district were lower than the state averageé much lower in 

fact.  In seeing this I wondered what I could do to energize my students.  I thought about things I 

found engaging when I was a boy.  Every positive memory involved building something; hands-on 

learning.  I resigned myself to find a project for my students to work on for each quarter. 

 

The project initiative has been incredibly successful.  Students loved it.  Our first quarter we 

cover states of matter and properties of matter and design.  So I had my students design a 

structure for keeping an egg in one piece when dropped from a building.  The next quarterôs 

project the kids built atomic models.  Third quarterôs project was a trebuchet (a siege weapon  
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similar to a catapult) made out of popsicle sticks.  Each project was a homerun and validated 

concepts the students covered during their lessons.  The kids were engaged and having fun.  I 

felt like I was on to something.  But, I still had to have a project for our 4th quarter.  This was the 

end of school and right after standardized testing so I needed something very interesting and 

relevant.  As the lessons revolved around circuits, signals and technology, I felt that the project 

which was most meaningful would be building a crystal radio. 

 

Building a crystal radio is a terrible idea for teaching 150 public school 8th graders.  DO NOT DO 

THIS.  I did not yet realize how poor of a choice for a project it was.  I recalled how much fun I 

had with my father making a crystal radio when I was eight so I tried doing it on my own.  

Building a crystal radio is challenging.  Many of you reading this have ñ50 lb brainsò and will not 

recognize the challenge this task offers to us average humansé very very hard.  I made a crystal 

radio.  It worked.  I was thrilled.  I could hear transmissions from a nearby AM station.  But, only 

one station and mostly it was scratchy static.  This idea looked like it might be a dud so I sought 

out advice from the people I felt would know the most about a homemade radio; the ñHamsò.  

The grandfather of one of my students was a Ham and had invited me to attend a local club 

meeting with the St Louis Suburban Radio Club (SLSRC) to solicit advice.  I went.  They advised 

me not to build a crystal radio as it was likely a bad choice for a project.  I was yet unfazed and 

really wanted to know how to get this crystal radio concept working for mass production 

education.  The SLSRC did get me in contact with a local radio expert named Ward Silver 

(NA0X) who had some splendid advice. 

 

Ward also advised that I not use a crystal radio.  He also gave me equipment for setting up 

radios in my classroom and spoke about the success he had as an educator using radio.  Seeing 

some potential I earned my Technician's license.  Ward and the good folks at the SLSRC got me 

in contact with the ARRL, (which I had previously never heard of).  I spoke with Ally Flynn 

(KM3ALF) who got me in contact with technical folks at ARRL HQ and they recommended... that 

I not use a crystal radio.  I finally accepted that it was a poor choice.  However, Ally did let me 

know about the teacherôs institute (TI) and grant opportunities.  I applied and attended in the 

summer of 2018.  

 

All people have crucible moments in their lives, where an event changes their outlook and 

propels them forward or backwards or whatever.  For me it was the TI.  I attended TI1 at Dayton, 

OH taught by Larry Kendall (K6NDL).  I learned so much my brain hurt, but it was the good hurt 

of progress.  This program gave me, a new teacher, tools that I could use in a practical way.  

Interaction with other teachers who had experience also helped me refine concepts and lesson 

plans.  How splendid it was.  I could now see ways I could use building clocks, and radios with 

soldering as our culminating project and other fun labs, all which were hands-on.  Beautiful... 
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When I returned to Missouri I dove into finding ways to implement this project.  I had to write 

some grants as clock and radio kits are not free but the grants found footing along with soldering 

stations and materials, including a generous grant from the ARRL.  When 4th quarter arrived I 

used the soldering project to teach about circuits and electricity and we had enough kits so many 

students could take them home!  It was a fabulous success.  Not only were the students engaged 

but their scores improved.  Truancy even went down.  I had many kids who would normally have 

been considered discipline problems coming in to practice soldering on their lunch period!  The 

project was a keeper.  We are maintaining the project and will do so for the foreseeable future.  

Even better, other teachers in our district are now actively trying to repeat our success.  Iôm even 

trying to convince some to get their license!  Keep your fingers crossed. 

 

But this is only half the story. 

 

With engaging the amateur radio community I got visibility among many Hams who wanted to 

help their community.  Hams from the SLSRC have come out in force helping our school.  Cliff 

Rozar (KC0SDV) taught me how to build a dipole and helped me get my license.  A team of 

ñElmersò from SLSRC (Bill Carroll, KC9CIK, Alexandra Rust, AE0DN, Kyle Krieg, AA0Z, Alan 

Geis, KD9DXH, and Tony Miller, KI0O) came to my classroom and taught me how to set up my 

radios and antennas.  Iôve even had support from Hams who just want to offer equipment like the 

late Donald Bradley K0ZN (SK) who donated equipment for working satellites including rotors, 

radios and all associated materials or Rick Filcoff (W0RCF) who donated an oscilloscope and 

taught me how to use it for my class!.  The students were feeling the excitement and you could 

feel the energy.   

 

And then it got better. 

 

Another Ham, Thomas Daugherty (N0TJD), invited me to travel with him to the Amateur Satellite 

Corporation (AMSAT) symposium in Huntsville, AL last year.  I agreed and learned about 

Amateur Radio on the International Space Station (ARISS.)  I applied and I am happy to report 

that Woodridge Middle School executed a contact with the International Space Station this past 

December!  Our students and staff are thrilled.  Students are astonished that they, kids from 

remote Jefferson County, get to talk to astronauts.  This realization that they have potential and 

are valuable has inspired many.  All this has been made possible because of amateur radio. 

 

I was so impressed with TI1 that I applied for the TI2 held at Newington, CT and was accepted.  

Wow!  More excellent and practical material - all using wireless themes.  Our instructor, Matt 

Severin (N8MS) offered wonderful tools and instruction on using wireless technology lessons.  

One of the items we learned how to build was a buoy for transmitting air and water temperatures 

remotely.  This is especially handy when discussing weather patterns and heat capacity of water, 
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one of the topics I cover with my 8th graders.  Now I have another useful hands-on lab for 

keeping kids engaged.  Effectively working satellites was another lesson and I will be using this 

extensively in class and during my science club meetings with students.  WAS here we come!!!! 

Awesome! 

 

Amateur radio and related topics are not cheap.  In seeking to get funds I have had to branch out 

and seek grants or sponsors.  The ARISS contact especially has really galvanized this effort.  

Our school recently ran a booth at Fair St Louis to highlight the success our school has had with 

ARISS and radio with promoting STEM.  We held a similar booth at the 2020 Winterfest in 

Collinsville, IL where we highlighted the success we have had in hopes that other educators can 

follow suit.   

 

On a personal note, I must admit I am having fun with radio.  I have now earned my Extra 

License and have cut my teeth on HF and satellite contacts.  Two of my daughters even said 

they thought the radio stuff was ñcoolò which many of you know, coming from teens to their dad, 

this is remarkable. 

 

This entire adventure has been really eye-opening and humbling.  I started off thinking radio 

would be ridiculous and have seen the light of it being incredibly useful for education.  Students 

in our community now have a better chance at success and find it easier to see their own 

potential.  I offer you, the amateur community, my heartfelt thanks.  You have had a direct impact 

on making life better for my students and giving them a better chance at success.  Thanks again 

and 73! 

 

 
  

Larry Kendall 

(K6NDL) teaches the 

author and other 

teachers at TI1 in 

Dayton, OH how to 

work satellites. 
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Olivia Korak speaks with Col. Luca 

Parmiatano on the ISS in December 

2019 during Woodridge Middle 

Schoolôs ARISS contact. 

Hands-on projects like a trebuchet 

are engaging and reinforce lessons. 

 

A crystal radio is neat but not 

the best project choice for 150 

8th graders learning about 

technology. 
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 K2VV Recognized as Director of Incoming Buro  

 

by Eric Zust, WØTT 

 

John Yodis - K2VV was given the ñ2019 Presidentôs Awardò by the Mississippi Valley DX/Contest 

Club (MVDX/CC) at their January club meeting,  John is the Director of the ARRL Zero-area 

Incoming QSL Bureau, which serves all DXôers with number Ï in their callsign.  (itôs ironic that 

John does all this work for the Ø Bureau, while his personal incoming QSL cards come through 

the 2-land bureau!) 

 

The MVDX/CC club sponsors the Buro, and many of the DX club members are ñsortersò for 

individual suffix letters. And they are the ones who send us our manila envelopes with incoming 

Buro cards.  But K2VV does all of the ñheavy liftingò for the Buro by receiving boxes of incoming 

cards from all over the world, pre-sorting them to distribute to the individual sorters, receiving 

funds from buro clients, and buying postage and distributing it to the sorters.  In addition to his 

management work, John individually sorts 5 different suffix letters, while he actively searches for 

Hams who can volunteer to sort a suffix letter.  More information about the buro is available at: 

http://www.zeroburo.org/ 

 

To recognize Johnôs yeoman efforts, the DX club presented him with this 2019 Presidentôs Award 

at their January club meeting.  Certainly well-deserved, for his outstanding service to a large 

Ham community. 

 

           

  

http://www.zeroburo.org/
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There are some interesting footnotes to Johnôs work with the Bureau.  He took over from 

previous director ACØN about 10 years ago, when Norm needed to back-away for health 

reasons.  At that time, the Buroôs mailing address was P.O. Box 907, Florissant, MO.  John lives 

in Moscow Mills, MO so he immediately met with his Postmaster to move the Buroôs mailing 

address closer to home.  But Moscow Mills is a small facility and did not have the capability to 

handle and store large shipments.  So John continued with the Florissant P.O. Box and he 

makes the long drive regularly to pick up shipments of incoming cards. 

 

Also interesting that Johnôs mailing address for his personal QTH is P.O. Box 88, Moscow Mills, 

MO.  This stirs the memories of many old-timer DXôers, when the USSR bureau was Box 88 

Moscow for all Soviet Hams. 

 

--------------------------------------------------------------------------------------------------------------------------------- 

 

 
 

  

Ward Silver, N0AX, receives the 

prestigious ARRL Cover Award 

for his article ñAbout Impedance 

Matching with Transmission 

Linesò in Nov. 2019 QST. 

 

The award was presented by 

Scott Dreher, WZ0W (on right) 

at a meeting of the St. Charles, 

MO ARC. 
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Winterfest & The ARRL Midwest Division Convention 

The Story in Pictures by Rod Blocksome, K0DAS 

 

Last weekend (Jan. 24-25, 2020) the St Louis & Suburban ARC put on a ñblock busterò 

amateur radio event.  This year their annual Winterfest was expanded to include the 

ARRL Midwest Division Convention, the Wes Schum Classic Radio Symposium, 

Forums, VE Testing, Contest College, and Education Alley ï to name a few.  Attendance 

was very large and everyone seemed quite pleased with how everything turned out. 

 

Friday I spent the day at the Radio Symposium.  The presentations were so interesting, I 

neglected to take any photos.  Friday evening was a fine banquet served buffet style.  

Attendance was about twice what the club expected and filled the room.  After dinner we 

enjoyed very interesting presentations by Ward Silver, N0AX; John Yodis, K2VV; and 

Craig Thompson, K9CT.  I gave a brief update on ARRL happenings and had the 

foresight to give the camera to my friend Gregg Lind, KA0SKM, who took the following 

photos at the banquet: 
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ARRL Desert Cake Missouri SM, Cecil Higgins, AC0HA; Iowa SM, Lelia Garner, 
WA0UIG; and Nebraska SM, Matt Anderson, KA0BOJ 

Our host SLSARC President, Kyle Krieg, AA0Z, kicked off the evening presentations 
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Ward Silver, N0AX, challenged us to consider all of the technology changes occurring 
in amateur radio and how they could be used to reshape radiosport to be attractive to 
the younger generations of hams. 

John Yodis, K2VV, set the stage for this speaker with an interesting history of Pitcairn 
Island.  Craig Thompson, K9CT, (pictured above) then detailed his adventures in the 
Pacific on his recent dx-pedition to Pitcairn Island. 
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The next morning 
venders and flea 
marketers were greeted 
by the ever-smiling 
Rebecca Carroll, KC9CIJ 
 
Rebecca has been a 
Winterfest organizer for 
many years. 

The mid-morning view of a third of the flea market area ï something for everyone! 


