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• Project Title : FAA CSET, CMT, CMfgT and Adhesive Online Courses –Modifications 
and Implementation

• Project Participants

• Suresh Keshavanarayana (P.I)

• Carolyn Speer, Taylor Moore, Wuhib Frehiwot (Office of Instructional Resources)

• FAA Technical Monitor

• Cindy Ashforth, Allan Abramowitz, Ahmet Oztekin

• Other FAA Personnel

• Larry Ilcewicz, Charlie Seaton



Joint Centers of Excellence for Advanced Materials

Background
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• Motivation and Key Issues
• Provide online educational options for practicing professionals and engineering 

graduates
• Composite Manufacturing Technology Safety Awareness (CMfgT)
• Composite Structural Engineering Technology (CSET) 

• Offer online courses on a flexible schedule without minimum enrollment 
constraints

• CMfgT ( ~ 4 +1 weeks; asynchronous online)
• CSET (~ 12 weeks;  6 + 6 weeks (2020); asynchronous online)
• Minimum enrollment required ~ 15

• Turn key option for industries/agencies seeking workforce training

Suresh, Wichita State University JAMS Technical Review - September 23rd , 2021 



Joint Centers of Excellence for Advanced Materials

Background..WSU Badge Courses
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What is a Badge?

•Source : http://badges.wichita.edu/node/87,  Frequently Asked Questions for 
Faculty– Badge Development and Instruction

Can badges be offered for academic credit?

“Badges are short credit (0.5, 1.0) courses that appear on a transcript indicating that 
academic work was successfully completed in a short course. Badges are designed for 
working, non-degree seeking professionals. Badges may also be granted for successful 
completion of workforce related noncredit academic programs.”

“Yes. Badges can be awarded for approved undergraduate or graduate level academic 
work completed in workshops and short courses, in which there may be a need or it may 
be useful to award credit for less than a full credit hour. Badges for academic credit must 
meet the University’s definition and assignment of credit hours and have measureable 
learning outcomes.”

http://badges.wichita.edu/node/87
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Background..WSU Badge Courses
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•Do badges count toward a degree or certificate?
Badge credit hours may apply to a university degree, if the student has been or is admitted as a 
degree seeking student into a degree program (pursuant to all policies governing such admission, 
including qualified admissions requirements) and the academic unit accepts the credit hours as part 
of the degree program. Badges may be “stacked” to allow professionals to gain a certificate to 
document their learning. This would allow both the University and the employer to document the 
quality of the student learning in a manner that is much more rigorous than traditional noncredit 
continuing education offered by most universities. Because these courses would all meet HLC 
standards, faculty and departments may choose to allow these courses to count toward a university 
degree should the student later be admitted to a degree program.

•Who is qualified to teach a badge course?
Instructors must meet Higher Learning Commission credentialing polices, which includes possessing 
an academic degree relevant to what they are teaching and at least one level above the level at 
which they teach, except in programs for terminal degrees or when equivalent experience is 
established.

•Source : http://badges.wichita.edu ,  Frequently Asked Questions for Faculty– Badge 
Development and Instruction

http://badges.wichita.edu/
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Background: Student types/Audience
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Armstrong, P. (2010). Bloom’s Taxonomy. Vanderbilt University Center for Teaching. Retrieved [9/15/2021] 
from https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/
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• Objective and Scope

• Modularize the CMfgT and CSET courses and incorporate them into the WSU 
curriculum

• Accommodate both non-degree seeking and degree seeking students

• Badges, Certificates, Special Topics courses

• Perennially offer CMfgT and CSET courses in a flexible format

• Make courses available throughout the year (Spring, Summer & Fall)

• Options to complete the course in a single semester or spread out over 
multiple semesters

• Course credits stackable for earning Certificates and towards M.S. & Ph.D
degree requirements
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Previous Work 

Since Fall 2017, both “badge” and 
Graduate credit courses (0.5 cr. hrs) 
have been offered through WSU

• CMfgT-I   (AE 770BA/ AE 765A) 

• CMfgT-II  (AE 770BB/ AE 765B)

• CMfgT-III (AE 770BC/ AE 765C)

• CMfgT-IV (AE 770BD/ AE 765D)

• CMfgT-V  lab (AE 770BE/ AE 765E) 

JAMS Technical Review - September 23rd , 2021 8Suresh, Wichita State University

• Phase-I : Composites Manufacturing Technology (CMfgT) Safety awareness courses modularized 
and offered for both degree seeking graduate students and non-degree seeking practicing 
professionals

• Course content developed by Convergent Manufacturing Technologies under FAA grant 8-C-AM-WISU
• Previously offered as a 4+1 weeks of “continuing education” course.

Enrollment across all courses
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Current Work : CSET Course Modification & 
Implementation

Suresh, Wichita State University JAMS Technical Review - September 23rd , 2021 9

Review Course

Course 
Modifications

Implementation on BlackBoard
and Review

Curriculum Change Forms (CCF’s) requesting 
new course designation

Review & Approval of CCF’s by Department, 
College, Academic Affairs and Graduate 

School

Make Course available for 
students

•Course organization
•Credit hours
•Assessments

• Quizzes (Respondus)
• Discussion Board/Essay

•Voice over lectures
•Syllabus (HLC format)

•Study Content
•Quality Matters Rubric

Course content 
development, 
modification and 
reorganization (FAA)

L. Ilcewicz, C. Seaton, C. Ashforth

WSU Office of 
Instructional Resources



Joint Centers of Excellence for Advanced Materials

CSET : Syllabus Document ..sample
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CSET : Syllabus Document ..sample
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CSET : Syllabus Document ..sample
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CSET  Badge & Graduate Credit Courses
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Course No. Credit 
Hrs

Topics

AE 770BG / AE 765F 0.5 CSET 0: Prerequisites

AE 770BI / AE 765G 0.5 CSET 1: Composite Applications

AE 770BJ / AE 765I 1.0 CSET 2: Materials, Processing, and Fabrication Development

AE 770BK / AE 765J 1.0 CSET 3: Design Development

AE 770BM / AE 765K 1.0 CSET 4: Structural Substantiation

AE 770BN / AE 765M 0.5 CSET 5: Manufacturing  and Maintenance Interface

AE 770BO / AE 765N 0.5 CSET 6: Flutter, Crashworthiness, Lightening Protection, Fire 
Safety

Available beginning Fall 2021
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CSET-0 : Prerequisite Course  (0.5 cr.hrs)
Provides background information about the topics to be 
covered in subsequent courses.
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Composite 
Applications

Materials, 
Processing, and 

Fabrication 
Development

Design 
Development

Structural 
Substantiation

Flutter

Crashworthiness

Fire Safety

Lightning 
Protection

Prerequiste

Manufacturing 
Interface

Maintenance 
Interface

Additional 
topics

0.1 Introduction to Composite Materials as applied to 
aircraft structures 

0.2 Materials, Processes, and Manufacturing
0.3 Structural Design 
0.4 Proof of Structures 
0.5 Maintenance
0.6 Considerations such as aeroelastic issues (e.g., flutter), 
crashworthiness, fire safety, and lightning protection

 Students review “self-study” course materials/notes
 Assessment using quizzes (x 6)

Note : This course combined with all the CMfgT courses satisfies a 3 credit hour 
“special topics” course option for graduate students. The “special topics” 
courses may also be used to satisy requirements for the Advanced Composites 
Certificate
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CSET-0 BlackBoard Course Page 
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Common to all badge/graduate credit courses courses
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CSET-0 BlackBoard Course Pages..  
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CSET-0 BlackBoard Course Pages..  
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CSET-0 BlackBoard Course Pages..  
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CSET-0 BlackBoard Course Pages.. Lesson Modules 
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CSET-0 BlackBoard Course Pages.. Lesson Modules 
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Armstrong, P. (2010). Bloom’s Taxonomy. Vanderbilt University Center for Teaching. Retrieved [9/15/2021] from https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/
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Learning Approach

Suresh, Wichita State University JAMS Technical Review - September 23rd , 2021 21

Lesson 01

Lesson 02

QUIZ

Discussion Board /Essay

• Enforces review of course material

• Provides focus  

Is the student able 
to apply what has 
been learnt ?

Armstrong, P. (2010). Bloom’s Taxonomy. Vanderbilt University Center for Teaching. Retrieved [9/15/2021] from https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/

Adaptive Release
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CSET-1 : Composite Applications  (0.5 cr.hrs)
This course provides an historical overview of composites usage in aircraft structures; 
discusses the key technical characteristics of composite structures; composites safety and 
certification initiatives by FAA; issues affecting cost of incorporating composites; role of 
standards organizations; some evolving composite technologies; evolution and objectives 
of integrated product teams. The individual learning modules within this course are as 
follows.
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1. Composites Overview
2. Challenges
3. Integrated Product Development Teams

 Students review “self-study” course materials/notes
 Students watch voice over lecture videos with embedded quizzes
 Assessment using quizzes (x 3) + Discussion Board Activity (x1)

CSET-4

CSET-5

CSET-6

Composite Applications

Materials, Processing, 
and Fabrication 
Development

Design Development

Structural Substantiation

PrerequisteCSET-0

Manufacturing Interface

Maintenance Interface

Additional topics

CSET-3

CSET-2

CSET-1



Joint Centers of Excellence for Advanced Materials

Lecture videos and course Notes
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Power point 
author notes 
and space for 
student notes

Power point 
slide
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CSET-2 : Materials, Processing and Fabrication 
Development (1 cr.hr)

1. Material and Process Control
a) Regulations
b) Technical Challenges
c) Stable Materials
d) Material Specification
e) Manufacturing Control
f) Qualification Testing
g) Roles & Responsibilities

2. Damage and Defects
3. Protection of Structure
4. Manufacturing Implementation
5. Maintenance Implementation
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 Students review “self-study” course materials/notes
 Students watch voice over lecture videos with embedded quizzes
 Assessment using quizzes (x 11) + Discussion Board Activity (x1)

CSET-4

CSET-5

CSET-6

Composite Applications

Materials, Processing, 
and Fabrication 
Development

Design Development

Structural Substantiation

PrerequisteCSET-0

Manufacturing Interface

Maintenance Interface

Additional topics

CSET-3

CSET-2

CSET-1
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CSET-3 : Design Development (1 cr.hr)
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 Students review “self-study” course materials/notes
 Assessment using quizzes (x 9) + Discussion Board Activity (x1)

3.1 Structural Design Details

3.2 Design Considerations for Manufacturing and Maintenance

3.3 Other Design Considerations

3.4 Design Requirements, Criteria and Objectives

3.5 Lamination Theory and Design

3.6 Composite Analysis Methods

3.7 Composite Material Allowables, Design Values and Knockdown Factors

3.8 Structural Bonding

3.9 Structural Bolted Joints
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CSET-4 : Structural Substantiation (1 cr.hr)
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 Students review “self-study” course materials/notes
 Assessment using quizzes (x 8) + Discussion Board Activity (x1)

4.1 Regulations and Guidance for Proof of Structures

4.2 Certification Approaches and Related Considerations

4.3 Addressing Damage and Defects

4.4 Building Block Testing and Analysis

4.5 Additional Considerations for Large Scale Testing
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CSET-5 : Manufacturing Interface & 
Maintenance Interface (0.5 cr.hrs)
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 Students review “self-study” course materials/notes
 Assessment using quizzes (x 7) + Discussion Board Activity (x2)

1. Quality Control
2. Certification Conformity Process
3. Manufacturing Defect Disposition
4. Inspection and Maintenance
5. Structural Repair Development and 

Substantiation
6. Teamwork
7. Repair Techniques
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CSET-6: Additional Topics  (0.5 cr.hrs)
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 Students review “self-study” course materials/notes
 Students watch voice over lecture videos
 Assessment using quizzes (x 4) + Discussion Board Activity (x1)

1. Flutter

2. Crashworthiness

3. Fire Safety

4. Lightning Protection
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Status and Next Steps
• CMfgT & CSET Badge+Graduate course development 

completed 
• Courses will be offered per WSU academic calendar 

(beginning Fall 2021) 
• Final report preparation (Due 11/30/21)

– Focus on implementation into WSU curriculum
– Assessments

• CSET/CMfgT lab offerings (1st week of May & October)
– Promote graduate student enrollment
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