
High school students acquired plant science expertise, 
developed collaboration, 3D modeling, and communication 

skills, and cultivated interest in STEAM careers through 
integrating science, design, and technology.
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STEM education is a cohesive interdisciplinary approach to learning where 
academic concepts across disciplines are coupled with real-world lessons 
to develop student STEM literacy.  STEM education, however, faces a 
challenge due to the disconnect between innovation and design, which 
are critical elements to help communities face 21st-century global 
challenges. The Education Research and Outreach Lab (EROL) at the 
Donald Danforth Plant Science Center (DDPSC) aims to inspire the next 
generation of plant scientists through STEAM+Ag (Science, Technology, 
Engineering, Art, Math, and Agriculture) initiatives. Our ITEST project 
examined how urban and rural high school students benefited from 
innovative learning experiences that:

1. Integrate art/design into STEM plant science education.
2. Foster knowledge and appreciation of plant science among students.
3. Apply AVR technology to advance plant science education using 
novel tools and methodologies. 
4. Inspire interest in STEM careers among students and provide them 
with skills for a future STEM career.

This experience inspires creative learning, promotes critical thinking and 
problem-solving skills, supports innovation concepts, and allows students 
to connect to real-life situations, which can impact their career paths. 

We created a STEM project-
based module where 
instructors were facilitators 
and students worked in 
teams of self-identified 
science, technophile, and art 
students. The module 
consists of four components. 
See figure.  
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Assessments  Mixed-methods 
Qualitative: Pre/Post Reflection questions on understanding the 
intersection of art and design with science, STEAM learning, skills 
outcomes, and changes in interest in STEAM careers. (Deductive coding) 

Quantitative: Pre/Post Survey that gauges student perceptions of 
STEAM disciplines and careers. This survey is an adaptation of the STEM 
Semantics Survey, a highly reliable tool developed by Tyler-Wood et al. 
in 2010.

Qualitative and quantitative: Pre/Post Survey on plant science 
awareness. Plant Disparity Index (PAD-I) (Parsley et al. 2022)
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Learning hopes and outcomes 3D modeling applications 
in AVR

Concept art 3D modeling

Student quote: “Being able to visually represent elements of an important scientific model that 
the average person may not understand under strictly scientific jargon is important for 
advancing the general public's understanding of science.”

Student quotes: 
“Science shapes how art is made and things are designed.”
“Science is an inspiration for art.” 

Student quotes on the most important outcomes gained:
“Learning about my plant and the unique benefits it could have in the future with climate change.” 
“Gaining more skills with computers and technology.”
“Working with a group and presenting with a group is one of the most important outcomes as it is 
one of the most common skill in the professional world.”
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* Six students interested in plant science. ** One student interested in plant science.
*** Three students acknowledged that the module helped them reinforce their interest in non-STEAM careers.

Productive Failure

Student quote: “One big challenge I encountered…was learning how to use 
Fusion360. There was a pretty steep learning curve. To overcome these 
challenges, I talked with teammates and watched videos.“
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