
  Innovative Idea  
 

   
 

Picture this: Augmented Reality in the Ag Construction Classroom  

University of Kentucky 
 

Hunter-Anne Julian 
W.P. Garrigus 

325 Cooper Drive  
Lexington, KY 40546 

(270) 316-9333 | hunteranne.julian@uky.edu 
 

Caleb M. Hickman 
W.P. Garrigus 

325 Cooper Drive  
Lexington, KY 40546 

(740) 358-1159 | caleb.hickman@uky.edu 
 

Dr. Stacy K. Vincent 
W. P. Garrigus 

325 Cooper Drive 
Lexington, KY 40546 

(859) 257-7588 | stacy.vincent@uky.edu 

Dr. Kang Namkoong  
2126 Skinner Building 

College Park, MD 20742 
namkoong@umd.edu 

 
Yongwook Song 

Lexington, KY 40546 
(859) 257-82249 | Ywsong2@g.uky.edu  

 

 

 

 

 

 

 

 



  Innovative Idea  
 

   
 

Introduction 

Agriculture is one of the most dangerous occupations globally, with high fatalities, especially for 
children (CDC, 2014; Tingle et al., 2018; Mardis & Pratt, 2003). The Cost-Effective Rollover 
Protection Structures (CROPS) project began eight years ago with the intent of saving the lives 
of and changing the behavioral safety intentions of farm youth through agriculture education. 
CROPS is an alternative provided by the National Institute for Occupational Safety and Health 
(NIOSH) for purchasing and the installation of commercially available Rollover Protection 
Structures (ROPS) on seasoned tractors (NIOSH, 2019). The CROPS project has undergone 
several revisions and improvements to further the project's mission and stay engaging with high 
school students. One of those additions was creating and implementing an Augmented Reality 
(AR) app, known as the UKYcrops-ar application in the Apple App Store, to assist teachers and 
students in the project's construction phase.   
 
AR technology is currently used in occupational safety (Le et al., 2015; Li et al., 2018) and 
safety education for children (Bakar et al., 2011) and shows their effectiveness in improving 
safety and health. Despite its proven effectiveness, it has seldom been used for children's 
agricultural safety education. A variety of educational settings are also incorporating AR 
technology. Liarokapis et al. (2004) utilize AR technology to help students understand the 
complicated mechanisms in engineering courses by using an AR, 3D views a camshaft 
arrangement in conjunction with a set of fundamental engine components. The technology is 
restricted to mechanics and is also being used in chemistry to examine atoms and molecules 
(Fjeld & Voegtli, 2002; Shelton, 2002).   
 

How it Works 
 
Due to its high levels of system-user interactivity, AR technology has a great potential to 
enhance the effectiveness of safety education. 3D virtual objects are integrated into a natural 
environment in real-time by allowing real-world sounds and images to be integrated into a 3D 
(Azuma, 1997; Lee, 2012). In other words, AR allows the user to see the real world, with virtual 
objects superimposed upon real-world images. The AR supplements reality rather than replacing 
it entirely, and the information conveyed in AR helps a user perform real-world tasks (Azuma, 
1997).  
 
The CROPS research team saw the need for a tool that teachers participating in the project could 
use to aid them and their students in constructing the CROPS. One of the goals of the AR app is 
to minimize the number of materials being used for mistakes. The CROPS AR app has become 
an essential feature for teachers and students. AR allows one to visualize the parts superimposed 
on the ground, on a tractor, or next to a constructed part. AR is bringing a new level of 
technology to the learning process. The app allows participants to see the intricacies of a piece 
and help minimize mistakes and save time and supplies. Users can select the tractor model and 
part number and examine the part, its angles, and decide how best to manipulate the metal to fit 
the plans.     
 

Results to Date 
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The CROPS The CROPS team launched the AR App before the 2020 school year. At the end of 
the 2021 school year, student and teacher interviews were conducted by the CROPS team to 
evaluate in qualitative form the success and impact of the project. During those interviews, both 
teachers and students repeatedly spoke on the AR app during the construction process. One 
student said, "Oh yeah, that app! That thing is really cool. The app saved us a few times when we 
were unsure if we were headed on the right track putting those angle pieces together." Another 
student from TN said, "The blueprints are nice but being able to see what the finished parts look 
like makes reading the blueprints easier for me." The popularity and novelty of the app have not 
been contained to just the classroom. Teachers and students alike repeatedly discussed how they 
have been showing their parents, friends, and administration the AR technology features.  
 
One teacher discussed during the teacher interviews how the app allowed all of his students to 
contribute to the project:  
I had a few students who weren't as confident about the actual construction, which took hold of 
the app in the shop. They would pull [the AR app] up and study it, then talk through what they 
saw with the rest of their shop group to get the job done right.   
Many teachers in the 2020-2021 cohort echoed similar comments about the app serving as a 
great tool and way to double-check before making a cut or laying a weld to conserve resources 
and time to complete the project.   

Future Plans 
 
The future for the CROPS AR App needs to be supported by NIOSH and other safety 
organizations. The NIOSH website currently has the CROPS blueprints for farmers, teachers, 
and others to use. The application can assist any tractor owner wanting to equip their tractor(s) 
with a CROPS. The app will continue to be available to teachers and students of the CROPS 
project and at their disposal should they continue to build CROPS in their communities.   
 

Costs/Resources Needed 
 
Creating the CROPS AR app took many resources. One of the tools used is Blender, a 3D 
modeling tool used to make each of the 3D model pieces used in the CROPS. All the CROPS 
pieces were created from scratch using the blueprints. After completing the models, they are 
exported as a GLTF file format and converted to DAE, compatible with AR Composer. AR 
Composer is an AR app creation tool from Apple. With this tool, 3D models are exported into 
the software and create events, animations, and scenes; this makes all the senses with animation 
and buttons users of the app can see. Once AR composer creates scenes, Xcode compiles code 
into the iOS (iPhone and iPad) app. Xcode takes charge of publishing the app to the Apple App 
Store. The app is free in the Apple app store and runs on iPhone or iPad.  
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