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Need

Outcomes

Broader Impacts
• Increased institutional funding and awareness of the campus farm and 

sustainability broaden impact to the campus and the community.

• Transformed student perspectives of science from a once-off required 
course to understanding the value of science to personal civics and 
their own professional disciplines. 

• Potential to train future STEM and non-STEM professionals to 
collaborate, apply critical thinking skills, and integrate STEM and 
discipline-specific knowledge to address complex societal challenges.
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Courses

Current approaches to undergraduate education are typically 
focused upon the completion of one or more isolated science or 
humanities courses to graduate. This siloed approach

• perpetuates student beliefs about their capacity for STEM
• creates barriers to STEM careers
• stymies engagement with science in non-STEM professions
• limits civic applications of science1,2

By teaching scientific inquiry in all disciplines through place-based 
experiential learning (PBEL), learners can make sense of their 
world through disciplinarily applications of scientific knowledge as 
opposed to the presentation of science as separate to their career 
interests and personal values.3

Guiding Questions
This project developed and implemented a cross-disciplinary 
program of PBEL course modules in four STEM and four non-
STEM courses with integrated STEM content— using local farms 
as civically-engaged spaces.

Program efficacy was assessed using the guiding question: 

How and, if so, to what extent does student civic mindedness, 
situated sustainability meaning making (SSMM), place 

attachment, and environmental science literacy increase 
because of participation in PBEL farm modules?

STEM Courses Non-STEM Courses

200-level Environmental Stud. (ES) 300-level Religious Studies (RL)

200-level Ecol. & Evolution* (EE) 300-level Communications (CM)

400-level Biology (BI) 300/400-level Education (ED)

400-level Pharmacy (PH) 400-level Bus. Marketing (MK)

Pre-/Post- Changes in STEM vs non-STEM courses
95% Confidence Interval

Mean Std Dev Std Error Lower Upper t df Sig (2-tailed) Cohen’s d

CMG5
STEM -9.126 12.948 1.388 -11.886 -6.367 -6.575 86 <.001 0.705
Non-STEM -8.082 12.582 0.870 -9.778 -6.346 -9.264 208 <.001 0.641

Env Sci 
Literacy6

STEM -7.138 14.1-2 1.512 -10.143 -4.132 -4.721 86 <.001 0.506

Non-STEM -7.167 15.611 1.080 -9.296 -5.039 -6.638 208 <.001 0.459

Farm 
Attachment7

STEM -3.793 10.013 1.074 -5.927 1.659 -3.533 86 <.001 0.379

Non-STEM -4.402 8.520 0.589 -5.564 -3.240 -7.469 208 <.001 0.517

SSMM3
STEM -5.667 10.395 1.114 -7. 882 -3.451 -5.085 86 <.001 0.545
Non-STEM -3.708 10.442 0.722 -5.132 -2.284 -5.134 208 <.001 0.355

• Integrate ethical reflection (ER) into PBEL course modules
• Develop faculty learning community curriculum for PBELER
• Test intervention at different universities and food settings
• Predict civic mindedness via hierarchical regression

Individual course results: 
1. Civic Mindedness5: significant increases in all courses (p<0.05).
2. Environmental Science Literacy6: significant increases in all courses (p<0.05).
3. Farm Attachment7: significant increases in 1/3 STEM and 3/5 non-STEM courses (p<0.05).
4. SSMM3: significant increases in 3/3 STEM and 3/5 non-STEM courses (p<0.05).

*non-major course

PBEL Pedagogical Framework4
Introductory lesson that includes the diverse meanings of the farm 
space and socio-political and environmental aspects of agriculture.

Research project using a real-world food system problem.

At least 4 hours interacting with the campus farm to facilitate 
place attachment.

Module framed in PBEL theory to enhance critical thinking skills 
and content exploration via active inquiry. 

Critical reflection to promote personal and civic responsibility.
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