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Standing Requirements

Program Mission Statement

Mission Statement

The purpose of the Bachelor of Science in Unmanned Systems Applications (BSUSA) degree is to provide

students with the knowledge, skills, attitudes, and abilities to successfully apply unmanned systems related

concepts and technologies. The goal is to enable students to effectively examine specific task requirements

and perceived application needs and select, recommend, design, or conceptualize applicable unmanned

solutions that meet or exceed those criteria. 

In this rapidly evolving, interdisciplinary new field, critical thinking, creativity, systematic problem solving,

and adaptability are key traits promoted by the BSUSA and paramount to the success of its graduates.

Through task oriented activities across different domains, global research, and technology enhanced

education, students are given the opportunity to individually shape their learning experience around their

interests and experiences while promoting an open dialogue among peers. This open ended approach

enables students to apply introduced concepts across the entire spectrum of unmanned technologies and

allows them to also relate to newly emerging topics and technologies in the field.

In short, the program aims to teach students to ask the right questions and guides them to finding applicable

answers...

Program Goal

The goal of the BSUSA degree is to produce graduates who are qualified to enter the unmanned systems

application, development, policy-making, and support workforce. The degree is focused on the application,

development, and management of unmanned systems to support the evolving and rapidly changing needs of

an industry experiencing significant growth, both domestically and worldwide. 
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Through track selection students can chose one of three areas to focus their degree on. 

In the Administration Track, the emphasis is on managerial aspects of unmanned systems applications,

reaching from business considerations, over legal and regulatory requirements, to topics such as

environmental compliance, safety management, or contracting and procurement. 

The Operations Track focuses on individual mission support such as mission planning, payload selection, or

sensor data treatment, while the

Development Track bridges the gap between engineering aspects and operational requirements. Focus in

the Development track is on the task oriented implementation, combination, and/or (re)design of existing

technologies to suite new applications. Software adaptation to match requirements is thereby as much an

example of the Development Track goals as it is to train students to possibly become future educator and

trainer in the field.
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Standing Requirements

Program Outcomes

WW_BS Unmanned Systems Applications Outcome Set

Outcome

Outcome Mapping

#1 Critical Thinking
Apply knowledge at the synthesis level to
define and solve problems within
professional and personal environments.

Embry-Riddle General Education Competency Set:
Critical Thinking (DB, PC, WW)

#2 Quantitative Reasoning
Demonstrate the use of digitally-enabled
technology, including concepts, techniques
and tools of computing; mathematics
proficiency; and analysis techniques to
interpret data for the purpose of drawing
conclusions and solving associated
problems.

Embry-Riddle General Education Competency Set:
Quantitative Reasoning (DB, PC, WW)

#3 Information Literacy
Conduct appropriate research, including
gathering information from primary and
secondary sources and incorporating and
documenting source material in their
writing.

Embry-Riddle General Education Competency Set:
Information Literacy (DB, PC, WW)

#4 Communication
Communicate concepts in written, digital
and oral forms to present technical and non-
technical information.

Embry-Riddle General Education Competency Set:
Communication (DB, PC, WW)

#5 Scientific Literacy
Analyze scientific evidence as it relates to
the physical world and its interrelationship
with human values and interests.

Embry-Riddle General Education Competency Set:
Scientific Literacy (DB, PC, WW)

#6 Cultural Literacy
Analyze historical events, cultural artifacts,

Embry-Riddle General Education Competency Set:
Cultural Literacy (DB, PC, WW)
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and philosophical concepts that are relevant
to their selected field of study or influential
to the development of humanity.

#7 Life Long Personal Growth
Develop skills needed to enrich the quality
of life through activities that enhance and
promote lifelong learning.

Embry-Riddle General Education Competency Set:
Lifelong Personal Growth (WW Only)

#8 Unmanned Systems Fundamentals
Apply the fundamentals of unmanned
systems, including the technological,
economical, legal, social, political, and
environmental aspects of unmanned systems
operations.

No Mapping

#9 Unmanned Systems Application
Evaluate and suggest appropriate unmanned
systems elements, configurations, and
operational criteria supporting different
applications within various environments
through analysis and comparison.

No Mapping

#10 Unmanned Systems Performance
Identify and apply performance criteria to
solve basic operational problems such as
task oriented asset and payload selection
and distinction of acquisition or design
criteria.

No Mapping

#11 Research
Demonstrate appropriate selection and
application of research to support program
objectives and solving of identified problems
specific to their course subject matter.

No Mapping

#12 Unmanned Systems Administration
Track
Analyze a variety of managerial aspects and
examine how they apply to different
unmanned systems applications. The
comprehension of administrative functions
within organizations and relations between
entities will enable students to apply
management concepts to selected
unmanned systems topics.

No Mapping

#13 Unmanned Systems Operations Track
Analyze different task requirements under

No Mapping
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varying operational circumstances in order
to select appropriate solutions during
mission planning and execution. The
comprehension of systems capabilities and
limitations will enable students to support
successful employment of the craft, its
sensors, and/or its payload.

#14 Unmanned Systems Development Track
Apply engineering knowledge and skills
towards the design, development, and
validation of unmanned systems
applications. The comprehension of
operational, engineering and design, and test
requirements will enable students to
support development efforts in unmanned
systems applications.

No Mapping
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#1 Critical
Thinking

Apply
knowledge at
the synthesis

level to define
and solve

problems within
professional and

personal
environments.

#2
Quantitative
Reasoning

Demonstrate
the use of
digitally-
enabled

technology,
including
concepts,

techniques and
tools of

computing;
mathematics

proficiency; and
analysis

techniques to
interpret data

for the purpose
of drawing

conclusions and
solving

associated
problems.

#3
Information

Literacy
Conduct

appropriate
research,
including
gathering

information
from primary

and secondary
sources and

incorporating
and

documenting
source material
in their writing.

#4
Communication

Communicate
concepts in

written, digital
and oral forms to
present technical
and non-technical

information.

#5 Scientific
Literacy

Analyze scientific
evidence as it
relates to the

physical world
and its

interrelationship
with human
values and
interests.

#6 Cultural
Literacy
Analyze

historical
events, cultural

artifacts, and
philosophical
concepts that
are relevant to
their selected

field of study or
influential to

the
development of

humanity.

#7 Life Long
Personal
Growth

Develop skills
needed to
enrich the

quality of life
through

activities that
enhance and

promote
lifelong

learning.

#8 Unmanned
Systems

Fundamentals
Apply the

fundamentals of
unmanned
systems,

including the
technological,
economical,
legal, social,
political, and

environmental
aspects of
unmanned

systems
operations.

#9 Unmanned
Systems

Application
Evaluate and

suggest
appropriate
unmanned

systems
elements,

configurations,
and operational

criteria
supporting

different
applications

within various
environments

through analysis
and comparison.

#10
Unmanned

Systems
Performance

Identify and
apply

performance
criteria to solve

basic
operational

problems such
as task oriented

asset and
payload

selection and
distinction of
acquisition or

design criteria.

#11 Research
Demonstrate
appropriate

selection and
application of

research to
support
program

objectives and
solving of
identified
problems

specific to their
course subject

matter.

#12 Unmanned
Systems

Administration
Track

Analyze a variety
of managerial
aspects and

examine how
they apply to

different
unmanned

systems
applications. The
comprehension

of administrative
functions within

organizations and
relations

between entities
will enable

students to apply
management
concepts to

selected
unmanned

systems topics.

#13 Unmanned
Systems

Operations
Track

Analyze different
task

requirements
under varying

operational
circumstances in

order to select
appropriate

solutions during
mission planning

and execution.
The

comprehension
of systems

capabilities and
limitations will

enable students
to support
successful

employment of
the craft, its

sensors, and/or
its payload.

#14 Unmanned
Systems

Development
Track
Apply

engineering
knowledge and
skills towards

the design,
development,

and validation of
unmanned

systems
applications. The
comprehension
of operational,

engineering and
design, and test

requirements
will enable
students to

support
development

efforts in
unmanned

systems
applications.

UNSY 205

UNSY 307

Courses and Activities Mapped to WW_BS Unmanned Systems Applications Outcome Set

Activity 2.8
Exploration

Activity 3.5
Exploration

Activity 5.1
Exploration

Activity 5.8
Exploration

Activity 6.1
Exploration

Activity 7.6
Exploration

Activity 8.1
Exploration

Activity 8.3
Exploration

Activity 8.5
Exploration

Activity 9.3
Exploration

Activity 9.5
Exploration

Activity 2.7
Tech Report

Activity 4.6
Tech Report

Activity 7.5
Tech Report

Activity 8.3
Group Project: Final Written Report

Submission

Activity 9.3
Final System Architecture Drawing 6



UNSY 311

UNSY 313

UNSY 321

UNSY 331

Activity 8.3
Development Project Final Paper

Activity 1.5
Research Essay

Activity 4.4
Research Essay

Activity 7.4
Research Essay

Activity 3.3
Pecha Kucha

Activity 3.3
Pecha Kucha

Activity 9.5
Super Pecha Kucha

Activity 1.4
Discussion

Activity 2.3
Discussion

Activity 3.2
Discussion

Activity 4.3
Discussion

Activity 5.3
Discussion

Activity 6.3
Discussion

Activity 7.3
Discussion

Activity 8.2
Discussion

Activity 9.3
Discussion

Activity 6.2
Video and Analysis

Activity 6.3
Discussion

Activity 6.4
Plan the Expedition

Activity 8.5
Plan the Expedition: Final Submission

Activity 1.5
Solo Assignment

Activity 2.3
Solo Assignment

Activity 3.2
Solo Assignment

Activity 4.2
Solo Assignment

Activity 5.5
Solo Assignment

Activity 6.4
Solo Assignment

Activity 8.5
Solo Assignment

Activity 9.4
Solo Assignment

Activity 3.4
Group Project Paper Topic 7



UNSY 405

UNSY 415

ASCI 318

Activity 5.3
Group Project Paper Draft

Activity 6.4
Group Project Paper Peer Review

Activity 8.4
Group Project Paper Final

Activity 9.3
Team Project Final Submission

Activity 1.6
Case Study

Activity 2.3
Assignment

Activity 2.4
Assignment

Activity 3.4
Assignment

Activity 4.3
Presentation

Activity 5.3
Case Study

Activity 6.3
Assignment

Activity 7.2
Simulation

Activity 7.4
Current Event

Activity 8.3
Case Study

Activity 9.5
Short Essay

Activity1.6
Orbital Math Assignment

Activity 3.4
Orbital Math Assignment

Activity 4.4
Orbital Math Assignment

Activity 6.3
Orbital Math Assignment

Activity 7.3
Orbital Math Assignment

Activity 8.3
Orbital Math Assignment

Activity 9.3
Orbital Math Assignment

Activity 2.3
Video Questions: Spies That Fly

Activity 3.3
Video Questions: UAV Wired Science

Activity 4.3
Video Questions: The Great Robot Race

Activity 5.3
Video Questions: No Roads? There is a Drone

for That

Activity 6.3
Video Questions: The Astounding Athletic

Power of Quadcopters

Activity 7.3
Video Questions: My Underwater Robot

Activity 8.3
Video Questions: Rise of the Drones 8



UNSY 431

UNSY 235

Introduced Practiced Mastered

Last Modified: 05/28/2018 09:02:27 PM

Activity 8.4
UAS/UAV Tour Report

Activity 2.3
Project Phase I

Activity 3.5
Project Phase II

Activity 4.3
Project Phase III

Activity 6.3
Project Phase V

Activity 8.3
PHASE VI Final Report with HMI Design and

Training Plan

Activity 9.3
Project Phase VII

Activity 1.3
Essay: Capstone Resource Center

Activity 2.3
Essay: SMS Components for an sUAS

Activity 3.2
Written Report: Parrot Avionics

Activity 4.2
Essay: UAS Current Event

Activity 6.3
Essay: Flight Risk Assessment

Activity 8.2
Summary: Research in UAS Technology
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#1 Critical
Thinking

Apply
knowledge at
the synthesis

level to define
and solve

problems within
professional and

personal
environments.

#2
Quantitative
Reasoning

Demonstrate
the use of
digitally-
enabled

technology,
including
concepts,

techniques and
tools of

computing;
mathematics

proficiency; and
analysis

techniques to
interpret data

for the purpose
of drawing

conclusions and
solving

associated
problems.

#3
Information

Literacy
Conduct

appropriate
research,
including
gathering

information
from primary

and secondary
sources and

incorporating
and

documenting
source material
in their writing.

#4
Communication

Communicate
concepts in

written, digital
and oral forms to
present technical
and non-technical

information.

#5 Scientific
Literacy

Analyze scientific
evidence as it
relates to the

physical world
and its

interrelationship
with human
values and
interests.

#6 Cultural
Literacy
Analyze

historical
events, cultural

artifacts, and
philosophical
concepts that
are relevant to
their selected

field of study or
influential to

the
development of

humanity.

#7 Life Long
Personal
Growth

Develop skills
needed to
enrich the

quality of life
through

activities that
enhance and

promote
lifelong

learning.

#8 Unmanned
Systems

Fundamentals
Apply the

fundamentals of
unmanned
systems,

including the
technological,
economical,
legal, social,
political, and

environmental
aspects of
unmanned

systems
operations.

#9 Unmanned
Systems

Application
Evaluate and

suggest
appropriate
unmanned

systems
elements,

configurations,
and operational

criteria
supporting

different
applications

within various
environments

through analysis
and comparison.

#10
Unmanned

Systems
Performance

Identify and
apply

performance
criteria to solve

basic
operational

problems such
as task oriented

asset and
payload

selection and
distinction of
acquisition or

design criteria.

#11 Research
Demonstrate
appropriate

selection and
application of

research to
support
program

objectives and
solving of
identified
problems

specific to their
course subject

matter.

#12 Unmanned
Systems

Administration
Track

Analyze a variety
of managerial
aspects and

examine how
they apply to

different
unmanned

systems
applications. The
comprehension

of administrative
functions within

organizations and
relations

between entities
will enable

students to apply
management
concepts to

selected
unmanned

systems topics.

#13 Unmanned
Systems

Operations
Track

Analyze different
task

requirements
under varying

operational
circumstances in

order to select
appropriate

solutions during
mission planning

and execution.
The

comprehension
of systems

capabilities and
limitations will

enable students
to support
successful

employment of
the craft, its

sensors, and/or
its payload.

#14 Unmanned
Systems

Development
Track
Apply

engineering
knowledge and
skills towards

the design,
development,

and validation of
unmanned

systems
applications. The
comprehension
of operational,

engineering and
design, and test

requirements
will enable
students to

support
development

efforts in
unmanned

systems
applications.

Courses and Learning Activities

Courses and Activities Mapped to WW_BS Unmanned Systems Applications Outcome Set

UNSY 205
Applied Physics for Unmanned Systems

UNSY 235
sUAS Flight and Mission Planning

UNSY 307
Unmanned Systems Networking

ASCI 309
Aerodynamics

UNSY 311
Unmanned Ground Systems and Applications

UNSY 313
Unmanned Maritime Systems and Applications

ASCI 315
Unmanned Aerial Systems and Operations

ASCI 316
Operational and Business Aspects of

Unmanned Aerial Systems

ASCI 318
Unmanned Aerial Systems Robotics

UNSY 321
Unmanned Systems Localization and Path

Planning

UNSY 331
Unmanned Systems Legal and Regulatory

Compliance

UNSY 405
Unmanned Systems Operational Environments

and Conditions

ASCI 410
Unmanned Systems Sensing Technology

UNSY 415
Unmanned Space Systems and Applications

UNSY 431
Unmanned Systems Human Factors

Considerations 10
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UNSY 490
Unmanned Systems Applications Capstone
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#1 Critical
Thinking

Apply
knowledge at
the synthesis

level to define
and solve

problems within
professional and

personal
environments.

#2
Quantitative
Reasoning

Demonstrate
the use of
digitally-
enabled

technology,
including
concepts,

techniques and
tools of

computing;
mathematics

proficiency; and
analysis

techniques to
interpret data

for the purpose
of drawing

conclusions and
solving

associated
problems.

#3
Information

Literacy
Conduct

appropriate
research,
including
gathering

information
from primary

and secondary
sources and

incorporating
and

documenting
source material
in their writing.

#4
Communication

Communicate
concepts in

written, digital
and oral forms to
present technical
and non-technical

information.

#5 Scientific
Literacy

Analyze scientific
evidence as it
relates to the

physical world
and its

interrelationship
with human
values and
interests.

#6 Cultural
Literacy
Analyze

historical
events, cultural

artifacts, and
philosophical
concepts that
are relevant to
their selected

field of study or
influential to

the
development of

humanity.

#7 Life Long
Personal
Growth

Develop skills
needed to
enrich the

quality of life
through

activities that
enhance and

promote
lifelong

learning.

#8 Unmanned
Systems

Fundamentals
Apply the

fundamentals of
unmanned
systems,

including the
technological,
economical,
legal, social,
political, and

environmental
aspects of
unmanned

systems
operations.

#9 Unmanned
Systems

Application
Evaluate and

suggest
appropriate
unmanned

systems
elements,

configurations,
and operational

criteria
supporting

different
applications

within various
environments

through analysis
and comparison.

#10
Unmanned

Systems
Performance

Identify and
apply

performance
criteria to solve

basic
operational

problems such
as task oriented

asset and
payload

selection and
distinction of
acquisition or

design criteria.

#11 Research
Demonstrate
appropriate

selection and
application of

research to
support
program

objectives and
solving of
identified
problems

specific to their
course subject

matter.

#12 Unmanned
Systems

Administration
Track

Analyze a variety
of managerial
aspects and

examine how
they apply to

different
unmanned

systems
applications. The
comprehension

of administrative
functions within

organizations and
relations

between entities
will enable

students to apply
management
concepts to

selected
unmanned

systems topics.

#13 Unmanned
Systems

Operations
Track

Analyze different
task

requirements
under varying

operational
circumstances in

order to select
appropriate

solutions during
mission planning

and execution.
The

comprehension
of systems

capabilities and
limitations will

enable students
to support
successful

employment of
the craft, its

sensors, and/or
its payload.

#14 Unmanned
Systems

Development
Track
Apply

engineering
knowledge and
skills towards

the design,
development,

and validation of
unmanned

systems
applications. The
comprehension
of operational,

engineering and
design, and test

requirements
will enable
students to

support
development

efforts in
unmanned

systems
applications.

Courses and Learning Activities

= Aligned

Last Modified: 05/28/2018 12:02:22 AM

Courses and Activities Mapped to WW_BS Unmanned Systems Applications Outcome Set

2015-2016
Assessment Schedule

2016-2017
Assessment Schedule

2017-2018
Assessment Schedule

2018-2019
Assessment Schedule

2019-2020
Assessment Schedule

2020-2021
Assessment Schedule
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#1 Critical
Thinking

Apply
knowledge at
the synthesis

level to define
and solve

problems within
professional and

personal
environments.

#2
Quantitative
Reasoning

Demonstrate
the use of
digitally-
enabled

technology,
including
concepts,

techniques and
tools of

computing;
mathematics

proficiency; and
analysis

techniques to
interpret data

for the purpose
of drawing

conclusions and
solving

associated
problems.

#3
Information

Literacy
Conduct

appropriate
research,
including
gathering

information
from primary

and secondary
sources and

incorporating
and

documenting
source material
in their writing.

#4
Communication

Communicate
concepts in

written, digital
and oral forms to
present technical
and non-technical

information.

#5 Scientific
Literacy

Analyze scientific
evidence as it
relates to the

physical world
and its

interrelationship
with human
values and
interests.

#6 Cultural
Literacy
Analyze

historical
events, cultural

artifacts, and
philosophical
concepts that
are relevant to
their selected

field of study or
influential to

the
development of

humanity.

#7 Life Long
Personal
Growth

Develop skills
needed to
enrich the

quality of life
through

activities that
enhance and

promote
lifelong

learning.

#8 Unmanned
Systems

Fundamentals
Apply the

fundamentals of
unmanned
systems,

including the
technological,
economical,
legal, social,
political, and

environmental
aspects of
unmanned

systems
operations.

#9 Unmanned
Systems

Application
Evaluate and

suggest
appropriate
unmanned

systems
elements,

configurations,
and operational

criteria
supporting

different
applications

within various
environments

through analysis
and comparison.

#10
Unmanned

Systems
Performance

Identify and
apply

performance
criteria to solve

basic
operational

problems such
as task oriented

asset and
payload

selection and
distinction of
acquisition or

design criteria.

#11 Research
Demonstrate
appropriate

selection and
application of

research to
support
program

objectives and
solving of
identified
problems

specific to their
course subject

matter.

#12 Unmanned
Systems

Administration
Track

Analyze a variety
of managerial
aspects and

examine how
they apply to

different
unmanned

systems
applications. The
comprehension

of administrative
functions within

organizations and
relations

between entities
will enable

students to apply
management
concepts to

selected
unmanned

systems topics.

#13 Unmanned
Systems

Operations
Track

Analyze different
task

requirements
under varying

operational
circumstances in

order to select
appropriate

solutions during
mission planning

and execution.
The

comprehension
of systems

capabilities and
limitations will

enable students
to support
successful

employment of
the craft, its

sensors, and/or
its payload.

#14 Unmanned
Systems

Development
Track
Apply

engineering
knowledge and
skills towards

the design,
development,

and validation of
unmanned

systems
applications. The
comprehension
of operational,

engineering and
design, and test

requirements
will enable
students to

support
development

efforts in
unmanned

systems
applications.

2015-2016 Assessment Cycle

2016-2017 Assessment Cycle

2017-2018 Assessment Cycle

2018-2019 Assessment Cycle

Courses and Activities Mapped to WW_BS Unmanned Systems Applications Outcome Set

ASCI 309
Aerodynamics

ASCI 315
Unmanned Aerial Systems and Operations

ASCI 410
Unmanned Systems Sensing Technology

UNSY 205
Applied Physics for Unmanned Systems

UNSY 307
Unmanned Systems Networking

UNSY 311
Unmanned Ground Systems and Applications

UNSY 313
Unmanned Maritime Systems and Applications

UNSY 405
Unmanned Systems Operational Environments

and Conditions

UNSY 321
Unmanned Systems Localization and Path

Planning

UNSY 331
Unmanned Systems Legal and Regulatory

Compliance

UNSY 415
Unmanned Space Systems and Applications

ASCI 318
Unmanned Aerial Systems Robotics

UNSY 235
sUAS Flight and Mission Planning

13



= Aligned
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UNSY 307
Unmanned Systems Networking

UNSY 311
Unmanned Ground Systems

UNSY 313
Unmanned Maritime Systems

UNSY 431
Unmanned Systems Human Factors

Considerations
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#1 Critical
Thinking

Apply
knowledge at
the synthesis

level to define
and solve

problems within
professional and

personal
environments.

#2
Quantitative
Reasoning

Demonstrate
the use of
digitally-
enabled

technology,
including
concepts,

techniques and
tools of

computing;
mathematics

proficiency; and
analysis

techniques to
interpret data

for the purpose
of drawing

conclusions and
solving

associated
problems.

#3
Information

Literacy
Conduct

appropriate
research,
including
gathering

information
from primary

and secondary
sources and

incorporating
and

documenting
source material
in their writing.

#4
Communication

Communicate
concepts in

written, digital
and oral forms to
present technical
and non-technical

information.

#5 Scientific
Literacy

Analyze scientific
evidence as it
relates to the

physical world
and its

interrelationship
with human
values and
interests.

#6 Cultural
Literacy
Analyze

historical
events, cultural

artifacts, and
philosophical
concepts that
are relevant to
their selected

field of study or
influential to

the
development of

humanity.

#7 Life Long
Personal
Growth

Develop skills
needed to
enrich the

quality of life
through

activities that
enhance and

promote
lifelong

learning.

#8 Unmanned
Systems

Fundamentals
Apply the

fundamentals of
unmanned
systems,

including the
technological,
economical,
legal, social,
political, and

environmental
aspects of
unmanned

systems
operations.

#9 Unmanned
Systems

Application
Evaluate and

suggest
appropriate
unmanned

systems
elements,

configurations,
and operational

criteria
supporting

different
applications

within various
environments

through analysis
and comparison.

#10
Unmanned

Systems
Performance

Identify and
apply

performance
criteria to solve

basic
operational

problems such
as task oriented

asset and
payload

selection and
distinction of
acquisition or

design criteria.

#11 Research
Demonstrate
appropriate

selection and
application of

research to
support
program

objectives and
solving of
identified
problems

specific to their
course subject

matter.

#12 Unmanned
Systems

Administration
Track

Analyze a variety
of managerial
aspects and

examine how
they apply to

different
unmanned

systems
applications. The
comprehension

of administrative
functions within

organizations and
relations

between entities
will enable

students to apply
management
concepts to

selected
unmanned

systems topics.

#13 Unmanned
Systems

Operations
Track

Analyze different
task

requirements
under varying

operational
circumstances in

order to select
appropriate

solutions during
mission planning

and execution.
The

comprehension
of systems

capabilities and
limitations will

enable students
to support
successful

employment of
the craft, its

sensors, and/or
its payload.

#14 Unmanned
Systems

Development
Track
Apply

engineering
knowledge and
skills towards

the design,
development,

and validation of
unmanned

systems
applications. The
comprehension
of operational,

engineering and
design, and test

requirements
will enable
students to

support
development

efforts in
unmanned

systems
applications.

Courses and Learning Activities

= Aligned

Last Modified: 05/28/2018 12:04:55 AM

Courses and Activities Mapped to WW_BS Unmanned Systems Applications Outcome Set

ASCI 318
Unmanned Aerial Systems Robotics

UNSY 235
sUAS Flight and Mission Planning

UNSY 307
Unmanned Systems Networking

UNSY 311
Unmanned Ground Systems

UNSY 313
Unmanned Maritime Systems

UNSY 431
Unmanned Systems Human Factors

Considerations
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Embry-Riddle Aeronautical University » Academic Division » Worldwide Campus » WW_College of Aeronautics » WW_Department of
Aeronautics Undergraduate Studies
WW_BS Unmanned Systems Applications

2017-2018 Assessment Cycle

Assessment Plan

Measures

 WW_BS Unmanned Systems Applications Outcome Set

Outcome

Outcome: #2 Quantitative Reasoning
Demonstrate the use of digitally-enabled technology, including concepts, techniques and tools of
computing; mathematics proficiency; and analysis techniques to interpret data for the purpose of
drawing conclusions and solving associated problems.

Measure: UNSY 321 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY
321 end-of-course student feedback to collect
student perceptions about the course's ability to

practice PO #2 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Questions for WW_UNSY 321 Course_PO_02 (Adobe Acrobat

Document)

Measure: UNSY 321 Solo Challenge Assignments
Course level Direct - Student Artifact
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Details/Description: UNSY 321 introduces students to concepts of
localization, orientation, and navigation as
applicable to the application of unmanned systems
in various operational domains (e.g., air, space,
ground, and maritime). Different navigational

methods are examined, utilizing on/off-board
technologies for determining and manipulating
vehicle positioning and orientation, to include
visual sensors; distance and density sensing; inertial

navigation; positional referencing and
determination mechanisms; computational
methods; and possible combinations supporting
sensor fusion and dead reckoning. A required

knowledge base in cartographical methods and
principles is provided to lead into presentation and
discussion of pre/in-flight planning considerations
and applicable error corrections. Emphasis is

placed on application of planning and optimization
practices and the required navigational calculation
framework.

The course incorporates Solo Challenge
assignments that require students to find
operationally relevant quantitative solutions to
common unmanned systems problems in task-
specific mission planning and vehicle employment,

taking into account the specific performance
capabilities of the system and the particulars of the
operating environment. Quantitative reasoning is
one sub-set of skills practiced during Solo

Challenge assignments.

Criterion for Success: Average score for the Solo Challenge grading

category (i.e., the average of all Solo Challenge
activities) will be 70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Measure: UNSY 415 End of Course Feedback
Course level Indirect - Other
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Details/Description: A random sampling will be conducted on the UNSY
415 end-of-course student feedback to collect

student perceptions about the course's ability to
practice PO #2 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Questions for WW_UNSY 415 Course_PO_02_ (Adobe Acrobat
Document)

Measure: UNSY 415 Orbital Math Assignments
Course level Direct - Student Artifact

Details/Description: UNSY 415 introduce students to the fundamentals
and commonly applied technology for unmanned
space systems. Historical perspectives, current
developments, and possible future concepts are

discussed and students are exposed to unmanned
space system specific considerations of craft design
requirements, maneuvering fundamentals and
control systems, and payload selection. A

fundamental knowledge base in space navigation
and orbital maneuvering is provided. This course
builds on other unmanned systems courses as
defined through prerequisites. Previously

introduced unmanned systems operational
domains (air, space, ground, and maritime) are
applied towards exploration of extraterrestrial
celestial bodies, such as planets, moons, comets,
and asteroids. Attention is given to the conceptual

understanding of current and future challenges in
unmanned space system development and
employment.
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The course incorporates Orbital Math homework
assignments, which allow the student to
quantitatively support their understanding of
different aspects of unmanned space system

performance and to solve task-specific operational
problems and unmanned space systems
engineering/design/development challenges.
Quantitative reasoning is one sub-set of skills

practiced during Orbital Math assignments.

Criterion for Success: Average score across all Orbital Math assignments
(activities 1.6, 3.4, 4.4, 6.3, 7.3, 8.3, & 9.3) will be

70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Outcome: #3 Information Literacy
Conduct appropriate research, including gathering information from primary and secondary sources
and incorporating and documenting source material in their writing.

Measure: UNSY 331 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY

331 end-of-course student feedback to collect
student perceptions about the course's ability to
practice PO #3 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:
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EOC Survey Questions for WW_UNSY 331 Course_PO_03 (Adobe Acrobat

Document)

Measure: UNSY 331 Group Project
Course level Direct - Student Artifact

Details/Description: UNSY 331 introduces students to the wide ranging

legal requirements, regulations, and policies
affecting the development and application of

unmanned systems across various operational
domains (air, space, maritime, and ground). It

features examination of current legal frameworks
and domain specific rules; compliance

enforcement; challenges and issues; case examples;
processes for change; intellectual property and

design; and emerging concepts. Unique factors and
challenges that impact domain specific types of

unmanned systems such as unmanned aerial
systems (UAS) and autonomous automobiles are

addressed. Attention is given to those laws,
regulations, and policies relating to the
development, configuration, and application of

command, control, and communication (C3),
autonomous operation, and the capture and review

of sensor data.

The course incorporates an overall group project
requiring incremental work across various modules

to address a legal and regulatory challenge related
to an unmanned systems application. The project

allows students to practice research methodologies
to gather, analyze, and evaluate relevant

information from various sources in order to draw
conclusions capable of support for administrative

decision making related to unmanned systems
utilization. Information literacy is one sub-set of

skills practiced with the Group Project.

Criterion for Success: Average score for the Draft and Peer Review and
Final Paper grading categories (i.e., the average

score across all submitted Group Project artifacts)

Printed on: 3/21/2019 12:47:36 PM

20

javascript:ToggleArrow('kafrcqcozdfgz7ep')
https://www.taskstream.com/


will be 70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Outcome: #10 Unmanned Systems Performance
Identify and apply performance criteria to solve basic operational problems such as task oriented asset
and payload selection and distinction of acquisition or design criteria.

Measure: UNSY 321 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY
321 end-of-course student feedback to collect

student perceptions about the course's ability to
practice PO #10 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Question for WW_UNSY 321_PO_10 (Adobe Acrobat Document)

Measure: UNSY 321 Solo Challenge Assignment
Course level Direct - Student Artifact

Details/Description: UNSY 321 introduces students to concepts of
localization, orientation, and navigation as
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applicable to the application of unmanned systems
in various operational domains (e.g., air, space,

ground, and maritime). Different navigational
methods are examined, utilizing on/off-board

technologies for determining and manipulating
vehicle positioning and orientation, to include

visual sensors; distance and density sensing; inertial
navigation; positional referencing and

determination mechanisms; computational
methods; and possible combinations supporting
sensor fusion and dead reckoning. A required

knowledge base in cartographical methods and
principles is provided to lead into presentation and

discussion of pre/in-flight planning considerations
and applicable error corrections. Emphasis is

placed on application of planning and optimization
practices and the required navigational calculation

framework.

The course incorporates Solo Challenge
assignments that require students to find

operationally relevant quantitative solutions to
common unmanned systems problems in task-

specific mission planning and vehicle employment,
taking into account the specific performance

capabilities of the system and the particulars of the
operating environment. Understanding of

unmanned systems performance is one sub-set of
skills practiced during Solo Challenge assignments.

Criterion for Success: Average score for the Solo Challenge grading

category (i.e., the average of all Solo Challenge
activities) will be 70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Measure: UNSY 415 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY
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415 end-of-course student feedback to collect

student perceptions about the course's ability to
practice PO #10 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Question for WW_UNSY 415 Course_PO_10 (Adobe Acrobat
Document)

Measure: UNSY 415 Orbital Math Assignments
Course level Direct - Student Artifact

Details/Description: UNSY 415 introduce students to the fundamentals

and commonly applied technology for unmanned
space systems. Historical perspectives, current

developments, and possible future concepts are
discussed and students are exposed to unmanned
space system specific considerations of craft design

requirements, maneuvering fundamentals and
control systems, and payload selection. A

fundamental knowledge base in space navigation
and orbital maneuvering is provided. This course

builds on other unmanned systems courses as
defined through prerequisites. Previously

introduced unmanned systems operational
domains (air, space, ground, and maritime) are

applied towards exploration of extraterrestrial
celestial bodies, such as planets, moons, comets,

and asteroids. Attention is given to the conceptual
understanding of current and future challenges in

unmanned space system development and
employment.

The course incorporates Orbital Math homework

assignments, which allow the student to
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quantitatively support their understanding of
different aspects of unmanned space system

performance and to solve task-specific operational
problems and unmanned space systems

engineering/design/development challenges.
Understanding of unmanned systems performance

aspects is one sub-set of skills practiced during
Orbital Math assignments.

Criterion for Success: Average score across all Orbital Math assignments
(activities 1.6, 3.4, 4.4, 6.3, 7.3, 8.3, & 9.3) will be

70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Outcome: #11 Research
Demonstrate appropriate selection and application of research to support program objectives and
solving of identified problems specific to their course subject matter.

Measure: UNSY 331 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY

331 end-of-course student feedback to collect
student perceptions about the course's ability to

practice PO #11 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Question for WW_UNSY 331_PO_11 (Adobe Acrobat Document)
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Measure: UNSY 331 Group Project
Course level Direct - Student Artifact

Details/Description: UNSY 331 introduces students to the wide ranging

legal requirements, regulations, and policies
affecting the development and application of
unmanned systems across various operational

domains (air, space, maritime, and ground). It
features examination of current legal frameworks

and domain specific rules; compliance
enforcement; challenges and issues; case examples;

processes for change; intellectual property and
design; and emerging concepts. Unique factors and

challenges that impact domain specific types of
unmanned systems such as unmanned aerial

systems (UAS) and autonomous automobiles are
addressed. Attention is given to those laws,

regulations, and policies relating to the

development, configuration, and application of

command, control, and communication (C3),

autonomous operation, and the capture and review

of sensor data.

The course incorporates an overall group project

requiring incremental work across various modules

to address a legal and regulatory challenge related

to an unmanned systems application. The project

allows students to practice research methodologies

to gather, analyze, and evaluate relevant

information from various sources in order to draw

conclusions capable of support for administrative

decision making related to unmanned systems

utilization. Research competency is one sub-set of

skills practiced with the Group Project.

Criterion for Success: Average score for the Draft and Peer Review and

Final Paper grading categories (i.e., the average

score across all submitted Group Project artifacts)

will be 70% or better (passing score).

Timeframe of Data 2017-2018 Assessment Cycle
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Collection:
Key/Responsible
Personnel:

Program Chair / Associate Chair

Outcome: #12 Unmanned Systems Administration Track
Analyze a variety of managerial aspects and examine how they apply to different unmanned systems
applications. The comprehension of administrative functions within organizations and relations
between entities will enable students to apply management concepts to selected unmanned systems
topics.

Measure: UNSY 331 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY

331 end-of-course student feedback to collect
student perceptions about the course's ability to

practice PO #12 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Question for WW_UNSY 331 Course_PO_12 (Adobe Acrobat

Document)

Measure: UNSY 331 Group Project
Course level Direct - Student Artifact

Details/Description: UNSY 331 introduces students to the wide ranging

legal requirements, regulations, and policies
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affecting the development and application of

unmanned systems across various operational

domains (air, space, maritime, and ground). It

features examination of current legal frameworks

and domain specific rules; compliance

enforcement; challenges and issues; case examples;

processes for change; intellectual property and

design; and emerging concepts. Unique factors and

challenges that impact domain specific types of

unmanned systems such as unmanned aerial

systems (UAS) and autonomous automobiles are

addressed. Attention is given to those laws,
regulations, and policies relating to the

development, configuration, and application of

command, control, and communication (C3),

autonomous operation, and the capture and review

of sensor data.

The course incorporates an overall group project

requiring incremental work across various modules

to address a legal and regulatory challenge related

to an unmanned systems application. The project

allows students to practice research methodologies

to gather, analyze, and evaluate relevant

information from various sources in order to draw

conclusions capable of support for administrative

decision making related to unmanned systems

utilization. Understanding of administrative aspects

is one sub-set of skills practiced with the Group

Project.

Criterion for Success: Average score for the Draft and Peer Review and

Final Paper grading categories (i.e., the average

score across all submitted Group Project artifacts)

will be 70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair
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Outcome: #13 Unmanned Systems Operations Track
Analyze different task requirements under varying operational circumstances in order to select
appropriate solutions during mission planning and execution. The comprehension of systems
capabilities and limitations will enable students to support successful employment of the craft, its
sensors, and/or its payload.

Measure: UNSY 321 End of Course Feedback
Course level Indirect - Other

Details/Description: A random sampling will be conducted on the UNSY

321 end-of-course student feedback to collect
student perceptions about the course's ability to

practice PO #13 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Question for WW_UNSY 321 Course_PO_13 (Adobe Acrobat

Document)

Measure: UNSY 321 Solo Challenge Assignments
Course level Direct - Student Artifact

Details/Description: UNSY 321 introduces students to concepts of

localization, orientation, and navigation as

applicable to the application of unmanned systems

in various operational domains (e.g., air, space,

ground, and maritime). Different navigational

methods are examined, utilizing on/off-board

technologies for determining and manipulating

vehicle positioning and orientation, to include

visual sensors; distance and density sensing; inertial
navigation; positional referencing and

determination mechanisms; computational
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methods; and possible combinations supporting

sensor fusion and dead reckoning. A required

knowledge base in cartographical methods and

principles is provided to lead into presentation and

discussion of pre/in-flight planning considerations

and applicable error corrections. Emphasis is

placed on application of planning and optimization

practices and the required navigational calculation
framework.

The course incorporates Solo Challenge

assignments that require students to find

operationally relevant quantitative solutions to

common unmanned systems problems in task-

specific mission planning and vehicle employment,

taking into account the specific performance

capabilities of the system and the particulars of the

operating environment. Understanding of
unmanned systems operational aspects is one sub-

set of skills practiced during Solo Challenge

assignments.

Criterion for Success: Average score for the Solo Challenge grading
category (i.e., the average of all Solo Challenge

activities) will be 70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Outcome: #14 Unmanned Systems Development Track
Apply engineering knowledge and skills towards the design, development, and validation of unmanned
systems applications. The comprehension of operational, engineering and design, and test requirements
will enable students to support development efforts in unmanned systems applications.

Measure: UNSY 415 End of Course Feedback
Course level Indirect - Other
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Details/Description: A random sampling will be conducted on the UNSY

415 end-of-course student feedback to collect

student perceptions about the course's ability to

practice PO #14 skills.

Criterion for Success: Overall positive perception on a Likert scale.

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair

Supporting Attachments:

EOC Survey Question for WW_UNSY 415 Course_PO_14 (Adobe Acrobat

Document)

Measure: UNSY 415 Orbital Math Assignments
Course level Direct - Student Artifact

Details/Description: UNSY 415 introduce students to the fundamentals

and commonly applied technology for unmanned

space systems. Historical perspectives, current

developments, and possible future concepts are

discussed and students are exposed to unmanned

space system specific considerations of craft design

requirements, maneuvering fundamentals and

control systems, and payload selection. A

fundamental knowledge base in space navigation

and orbital maneuvering is provided. This course
builds on other unmanned systems courses as

defined through prerequisites. Previously

introduced unmanned systems operational

domains (air, space, ground, and maritime) are

applied towards exploration of extraterrestrial

celestial bodies, such as planets, moons, comets,

and asteroids. Attention is given to the conceptual

understanding of current and future challenges in

unmanned space system development and

employment.

The course incorporates Orbital Math homework
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assignments, which allow the student to

quantitatively support their understanding of

different aspects of unmanned space system

performance and to solve task-specific operational

problems and unmanned space systems

engineering/design/development challenges.

Understanding of engineering/design/development

aspects is one sub-set of skills practiced during

Orbital Math assignments.

Criterion for Success: Average score across all Orbital Math assignments

(activities 1.6, 3.4, 4.4, 6.3, 7.3, 8.3, & 9.3) will be

70% or better (passing score).

Timeframe of Data
Collection:

2017-2018 Assessment Cycle

Key/Responsible
Personnel:

Program Chair / Associate Chair
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