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The Challenges in CEAP



• Only 7% of ABE 
programs offer an 
environmental 
control course



• eCEAP:
• A multi-year, multi-disciplinary, and multi-

institutional collaboration  developing new 
eLearning methods for education in 
Controlled Environment Animal 
Production 



Objectives of the eCEAP project
1. develop new eLearning modules related to 

controlled environment animal production

2. establish an online platform for educational             
material exchange and delivery

3. write a digital textbook

4. develop and conduct faculty training on the 
eLearning modules and delivery methods

5. develop and offer experiential-learning 
workshops and internships for underrepresented 
minority students



Goals

• Develop on-line faculty development 
webinars on course design to facilitate 
multi-disciplinary, multi-institutional 
collaboration on curriculum development

• Enable faculty to collaboratively develop  
eCEAP teaching modules that can be easily 
used in agricultural engineering, animal 
sciences, and veterinary medicine



Methods

• During the first year of the project, the 
team participated in a series of 
collaborative on-line faculty professional 
development training webinars on course 
design



• Backwards design model (Wiggins, G. and J. McTigue. 2005. 
Understanding by Design, Assn. for Supervision & Curriculum Development.)

• Course goals
• Learning objectives (specific measurable verbs)
• Assessments

• Self-tests for immediate feedback to student
• Assignments for intermediate feedback to student and 

teacher
• Summative exams to assign grades

• Teaching module content development 
• Teaching method selection
• Overall evaluation of the whole course

Webinar topics and activities



Wiki website to facilitate collaboration



On-line Video Conferencing Tool



Mapping course goals 1&2 to
learning objectives



Mapping course goal 3 to
learning objectives



Survey of faculty & industry informed selection of 20 
teaching module topics

FUNDAMENTALS (Year 1):

1. Introduction of CEAP
2. Introduction of HVAC environmental control 
3. Psychometric processes
4. Insulation design and moisture management
5. Ventilation design, product, and systems
6 Energy and mass balance analysis of animal
7. Heating design, products, and management
8. Cooling load calculation
9. Sensing and control of HVAC

Module topics selection



Advanced TOPICS (Year 2):

10. Adaption to climate change through HVAC control
11. Control of air quality and emissions for reduced climate change and 

environmental impacts
12. Energy efficiency analysis, conservation designs and on-farm 

renewable energy systems
13. Food safety and animal health implications on environmental 

control
14. Environmental control for sound animal welfare
15. Infectious disease control for bio-security of controlled 

environment animal production
16. Economic analysis of new environmental control technologies and 

systems

Module topics selection



SPECIES-SPECIFIC MODULES (Year 3):

17. Poultry layer
18. Poultry broiler
19. Swine
20. Dairy and beef cattle

Module topics selection



• Helps identify gaps and overlaps
• Facilitates planning intentional repetition

Mapping the Modules to the 
Course Objectives



Results

• Increased faculty skills in course development 
and evaluation

• Consensus maps of course goals, learning 
objectives, modules, and assessment plans

• Strengthened relationships between 
collaborating faculty

• Increased effectiveness in course development 
by a large team across multiple time zones



Recommendations

• Partner with university’s Center for Teaching 
and Learning professionals to train faculty

• Use common shared online platform / web 
technology

• Use periodic face-to-face meetings for content 
development and module evaluation



Future work

• Continue professional collaborations
• Update project team as new online 

teaching technologies emerge
• Exchange our experiences in offering the 

eCEAP modules and evaluating the results
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Questions? Comments?
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