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The Challenges in CEAP




constituted them, and their frequency of occurrence.

Table 3. Listing of seven discipline-specific themes, the subtopics that

Themes and Subtopics

Frequency

Instumentation, measurement, conirols, and
microelectronics
Instmumentation and controls
Measurements of natural systems (forests, watersheds)
Microcontrollers

T5%

4%
3%
2%

Basic engineering applied to agricultural and/or
biological systems
Applications of mass and energy balances in agricultural
and biological systems
Engineening analysis of biological systems

61%

44% S Only 7% of AB

Biological processing
Process engineenng {mt operations)

Microbial biotechnology or microbiological engineenng
Biochemical engineering

2 programs off
32%

B% environmen

1%

Engmeemg properties of biological materials
properties of biological materials (no
subtopics 1dentified)

™o
control co

51%
51%

Soil and water engineering
Natural resource engineerning
Hydrology
Imgation or imgation and dramage
Environmental hydraulics

49%
6%
9%
10%
0

Power and machinery engineering
Machine systems
Machine design
Ene:_gyandpum
Engine power

33%
19%
10%
14%
2%

Structures
Structures
Environmental modification/control
Sustainable buildings

20%
17%
T
3%




e eCEAP:

A multi-year, multi-disciplinary, and muIt|-
institutional collaboration developing new

eLearning methods for education in
Controlled Environment Animal
Production
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Objectives of the eCEAP project

1. develop new elLearning modules related to
controlled environment animal production

2. establish an online platform for educational

. . et
material exchange and delivery Q

>
&9
3. write a digital textbook .\‘(\\

. develop and conduct faculty training on the
eLearning modules and delivery method

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




Webinar topics and activities

e Backwards design model (Wiggins, G. and J. McTigue. 2005.

Understanding by Design, Assn. for Supervision & Curriculum Development.)

e Course goals
e Learning objectives (specific measurable verbs)

e Assessments
e Self-tests for immediate feedback to student
e Assignments for intermediate feedback to student and
teacher
e Summative exams to assign grades

e Teaching module content development
e Teaching method selection
e Qverall evaluation of the whole course




Wiki website to facilitate collaboration

/, X eCDI for eCEAP, Course 45 ... * \gl eceap? » +
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eCDI for eCEAP, Course 45

1 Added by Audree Riddle, last edited by Audree Riddle on Dec 19, 2014 (view change)
Agendas

Day 1: Defining goals and objectives

» Day 1 Agenda
e Course Goals & Learning Objectives - Agreed (eCDI for eCEAP, Course 45)

+ Goal 1 - Objectives in Progress (Ann & Sudham)
* Goal 2 - Objectives in Progress (Lingying & Lara)
* Goal 3 - Objectives in Progress (Angela & Millie)
» Goal 4 - Objectives in Progress (Edgar & Yuting)

Day 2:
« Day 2 Agenda

. « Example and explanation of Goal and associated Objectives

Day 3: Learning frameworks

+ Day 3 Agenda
* Full Course/Module Map

Day 4: Designing assignments & criteria for evaluation
« Day 4 Agenda
Day 5: Organizing content and planning learning & Assessing your course

+ Day 5 Agenda



On-line Video Conferencing Tool

Share - Alan Kalish Video (9) KA
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0 Facuty and TA Do P Pardom intermst A GCautiase [ Google = vismEms B Camen X UCAT Courso and P Pancor internet R, o] Alan (e Cagolet & AWon + Portal and
Dashboard ' UCAT Course and Curriculum Design ...

» [ Sharing [0:00:00] * Assignment Ideas (eCDI for eCEAP, Course 45)

osu.adu c open christmas day cleveland * B +$ R =

Assignment Ideas (eCDI for eCEAP, Course 45)

Attendees (13)

@—11 Alan Kalish, Mulumebet Waorku 2, Lingj...
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Research/inguiry get into literature, "on-ramp” to resources that they will need to use :5 Lingying Zhao ) I
learn to read, select important information i Lingying Zhao 2 g’
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Case Study

Group presentations
+ Participants (8)
—

Chat (Everyone)

talking points

Mulumebet Worku: talking points

=" Unrestricted > Attachments Labels What did hange? & Notify watchers Preview = Save Cancal sharing issues from scientific journals or
popular media

Jenna Scott: Case study

Lara Jane Hadlocon: Group
Presentation/Group Work




Mapping course goals 1&2 to
learning objectives

y, x Course Goals & Learning O... * \ 2' eceap2 ®x +
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Course Goals & Learning Objectives - Agreed (eCDI for eCEAP, Course 45)

Added by Audree Riddle, last edited by Richard R Stowell on Feb 24, 2015 (view change)

Course:

At the end of the course, the successful student will

Course Goals Learning Objectives
1 be able to understand and apply fund ital scientific principles and engineering concepts to indoor 1. Describe the animal / environment interaction, explaining indoor environmental parameters, including species-specific
environments and the occupants' needs requirements, biological responses, and effect of inhabitants upon their environment.

2. Recognize which basic scientific and indoor environmental control theories and principles are relevant to given animal housing
scenarios.

3. Apply relevant basic scientific and indoor environmental control theories and principles to animal housing problems, including
psychrometrics and energy/mass-balance.

4. Recognize and apply principles to various simulation models of indoor environment

2 be able to design and/or quantitatively evaluate indoor environmental control systems, systematically ~Apply standard HVAC analysis tools to design (D) effective facilities:

considering interactions b/t environment and different classes /species of occupants
a2 : ' pees P 1. D. Apply knowledge of the animal / environment interaction, including species-specific requirements, biological responses, and

effect of inhabitants upon their environment, to establishing design criteria.

2. D. Determine the processes needed to change the air properties from one state (environmental conditions) to another state
(occupants needs for comfortable and healthy aerial environments)

3. D. Calculate heating loads, cooling loads, and ventilation needs of various types of agricultural and residential building
structures

4. D. Select appropriate design elements for building envelope-walls, roof, systems, etc.

5. D. Select HVAC equipment and operating conditions

6. D. Select appropriate control strategies and systems

7. D. Select and describe the technical standards, building codes, and local availability of materials and equipment appropriate to
the practice of indoor environmental control engineering within the agricultural building industries in the US, China, and at least
one other country of each student's choosing

Evaluate (E) operation of indoor environmental control systems:

1. E. Measure thermal air conditions, indoor air quality, and ventilation operation (airflow rate, distribution and air speed)

2. E. Diagnose problematic indoor environmental conditions and determine specific strategies to return those conditions back to
optimum levels.

3. E. Assess energy use and efficiency, and atmospheric outputs of indoor environment control operations

4 F Trauhleshont and snlve nroblems encounterad in the fisld



Mapping course goal 3 to
learning objectives
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Goals 3 - Objectives in Progress (Angela & Millie - eCDI for eCEAP, Course 45)

Added by Audree Riddle, last edited by Ann Christy on Dec 15, 2014 (view change)
Goal 3
At the end of the course, the successful student will
Course Goals Learning Objectives

3 be able to qualitatively evaluate operations of indoor environmental control systems on a variety of new issues in large scale Synthesize fundamental principles to provide solutions for adapting to changing environmental conditions
animal production, to solve new pragmatic issues related to indoor environmental control systems ANGELA & MILLIE

=

. qualitatively evaluate indoor air conditions and ventilation on occupant health and wellness

. qualitatively evaluate indoor air conditions and ventilation on food safety,

. assess impacts of indoor environmental control systems on the larger environment including air

pollutants and greenhouse gas emissions.

analyze features of green/sustainable building praclices

analyze renewable energy sources and evaluate indoor environmental control systems that use

renewable energy sources

. select alternative designs or redesign indoor control systems to improve energy efficiency and
environmental friendly operations.

. analyze impact of climate change on design criteria

. compare and contrast indoor environmental control engineering practices in the agricultural building
industries in the US, China, and at least one other country of each student's choosing.
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Alan Kalish Dec 15, 2014
Good, compact list. The verbs are all assessable.



Module topics selection

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 desigh 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.
11.

12.

13.

14.
15.

16.

Adaption to climate change through HVAC control

Control of air quality and emissions for reduced climate change and
environmental impacts

Energy efficiency analysis, conservation designs and on-farm
renewable energy systems

Food safety and animal health implications on environmental
control

Environmental control for sound animal welfare

Infectious disease control for bio-security of controlled
environment animal production

Economic analysis of new environmental control technologies and
systems




Module topics selection

SPECIES-SPECIFIC MODULES (Year 3):

17. Poultry layer | .‘_’ ¢
18. Poultry broiler nN ;‘ |
19. Swine A

20. Dairy and beef cattle




Mapping the Modules to the
ourse Objectives

Course Objective M. 1

M3 M4 M5 M6 M7 M8 M9 MI10 MMM MI12 M13 M14 M5 M16 M17 M18 M.19 M.20

1.1 Describe the animal / environment interaction, explaining indoor adc, XW Li Li Li Li Zhao Li XW
environmental parameters, including species-specific requirements, biological ~ Zhao
responses, and effect of inhabitants upon their environment RN

8

a3 2

1.2 Recognize which basic scientific and indoor environmental control theories adc, xw adc Li adc xw Li xw L Li Li Zhao Li XW
and principles are relevant to given animal housing scenarios Zhao

1.3 Apply relevant basic scientific and indoor environmental control theories xw ade, Li adc xw RS RS RS Li Zhao Li RS
and principles to animal housing problems, including psychrometrics and Zhao
energy/mass-balance

1.4 Recognize and apply principles to various simulation models of indoor xw RS RS RS Li Zhao
environment

2.1.D Apply knowledge of the animal / environment interaction, including adc xw adc Li adc RS RS Li Li Li Li Zhao Li XW RS,
species-specific requirements, biological responses, and effect of inhabitants mw,
upon their environment, to establishing design criteria RN RN

2.2.D Determine the processes needed to change the air properties from one adce, adc RS RS Li Li RN mw,
state (environmental conditions) to another state (occupants needs for Zhao RS,
comfortable and healthy aerial environments) RN

2.3.D Calculate heating loads, cooling loads, and ventilation needs of various Li adc, RS RS Li Zhao Li
types of agricultural and residential building structures Zhao

2.4.D Select appropriate design elements for building envelope-walls, roof, Li RS RS RS Zhao Li RS
systems, etc.

2.5.D Select HVAC equipment and operating conditions adc, RS RS Zhao Li
Zhao

2.6.D Select appropriate control strategies and systems Zhao RS RS Zhao Li Li Zhao Li




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

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

e Use common shared online platform / web
technology

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




Future work

e Continue professional collaborations

e 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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