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This research explores how to bridge the gap between high 
school robotics & automation courses and collegiate industri-
al automation courses. The expectation is that a firm under-
standing of sensor-based automation in high school better 
prepares students for college-level topics such as program-
mable logic controllers (PLCs) and instrumentation. 

Our objective was to design a lesson with hands-on activ-
ities and assessments that could be used to teach sensor-
based automation in both high school and undergraduate 
college classrooms. The goal was to create a bridge be-
tween high school robotics classes and industrial auto-
mation at the college level. 
 
The module’s intent is to use classroom discussion and 
small-group activities to introduce input sensors and out-
put actuators from commercial 
robotics and automation kits. We 
expect that the commercial mi-
crocontroller will be replaced 
with an industrial-grade PLC in 
advanced high school and college
-level groups. 
 
We wrote the lesson plan,  activities, and assessments 
with an eye toward introducing vocabulary and skills that 
would enhance high school students’ success in college. 

We began our research by identifying the skills we want-
ed our students to gain; we developed 
module objectives based on Texas Es-
sential Knowledge and Skills (TEKS), Col-
orado Community College Standard 
Competencies (CCCS), and International 
Technology Education Association 
Standards (ITEA). From the objectives 
we built diagnostic, formative, and sum-
mative assessment tools. We built the 

lesson and activity using the 
Teach Engineering template. 
 
We performed literature reviews 
and researched sensor and actu-

ator theory, as well as microcontroller and PLC program-
ming methods.  

 
We built a public garage barrier using a 
fischertechnik kit. We then replicated 
the project twice: once with a VEX mi-
crocontroller and another with an Allen 
Bradley PLC. We then designed, assem-
bled, wired, and programmed identical 

refrigerator door light & alarm 
projects using VEX and a CLICK 
PLC. 

 
The PLC builds gave us several 

chances to hone our electronics  and troubleshooting 
skills and learn more about timers. 

An automated system made from a commercial robotics 
kit is distinctly different from one using a PLC. Build & 
wire times for a commercial kit are very short and the 
programming is more involved. Programming a PLC is 
straightforward, and requires significantly greater build & 
wiring times.  

 

The lower investment & difficulty associated with com-
mercial robotics kits make them well-suited to introduce 
concepts in high schools. Advanced electronics theory 
& increased costs make PLCs 
better-suited for colleges. 

 
The module that we developed 
will stretch students’ comfort 
zones and help them develop im-
portant science & engineering skills that they may apply 
immediately  upon entering the college system.  
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