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    MAJOR CURRICULAR CHANGE FORM - REVISE REQUIREMENTS 


  

  
    Detailed instructions for completing curricular change forms can be found at curriculumchange.registrar.wsu.edu.
  


  NOTE: If proposing a new program (degree) or extending, moving, consolidating, eliminating or renaming an existing program (degree), these proposals must first go through the Provost's Office review process. Additional information can be found at https://provost.wsu.edu/procedures/degree-approval/

Effective Date:Fall 2019

    To ensure completion of the approval process for the requested effective date, approvals of this submission from the Chair and Dean/Associate Dean should be received no later than October 1st prior to the requested fall effective date. Please consider your departmental and college timelines when preparing proposals. Submissions will be accepted after the deadline but may not receive Faculty Senate approval in time for the requested effective term.
  



    Requested Revision


  

Select requested revision from drop-downRevise or Drop Graduate Certificate

    Please note:  Requirements must be the same for all campuses.  Additional information can be found below under supporting documentation.
  

DepartmentEngineering and Technology Management

Degree Program (if applicable)

Describe curriculum change being requested:


  Degree(example, B.S. in chemistry)

Plan Name


      Choose one or more:
    

Revise name

New Title


Revise certification requirements

Revise graduation requirements

Drop


  

  Degree Program(examples, Ph.D. in chemistry; M.S. in chemistry)

Plan Name (include "Thesis" or "Non-Thesis" as needed)


      Choose one or more:
    

Revise plan name

New Title



    Revise plan requirements
    

Drop


  

  
    See Supporting Documentation
  


  Degree(example, B.S. in chemistry)

Plan Name


      Choose one or more:
    

Revise name

New Title


Revise certification requirements

Revise graduation requirements

Drop


  

  Degree(example, B.S. in chemistry)

Sub-Plan Name


      Choose one or more:
    

Revise name

New Sub-Plan Title


Revise certification requirements

Revise graduation requirements

Drop


  

  Minor title


      Choose one or more:
    

Revise name

New Title


Revise minor requirements

Drop


  

  Degree(example, B.S. in chemistry)

Plan Name


      Choose one or more:
    

Revise name

New Title


Revise certification requirements

Revise graduation requirements

Drop


  

  Certificate title&nbsp
    


      Choose one or more:
    

Revise name

New title


Revise certificate requirements

Drop


  

  Certificate TitleSystems Engineering Management


      Choose one or more:
    

Revise name

New Title


Revise certificate requirements


      See supporting Documenation
    


    Drop


  

  Plan Name&nbsp
    


      Choose one or more:
    

Revise name

New Title


Revise certificate requirements

Drop


  

  
    
      A minor may be extended to another campus if courses are available to meet the requirements.
    

Minor Title
 Campus (select all that apply): 
    Everett Global Pullman Spokane Tri-Cities Vancouver 

Check if also revising requirements for all campuses. See Supporting Documentation.

  
    
      A certificate may be extended to another campus if courses are available to meet the requirements.
    

Certificate Title
 Campus (select all that apply): 
    Everett Global Pullman Spokane Tri-Cities Vancouver 

Check if also revising requirements for all campuses. See Supporting Documentation.

  Degree(example, B.S. in chemistry)
      A plan (major) may be extended to another campus only if the program (degree) already exists on that campus.  Extending degrees must go through the Office of the Provost.
    

Plan Name
 Campus (select all that apply): 
    Everett Global Pullman Spokane Tri-Cities Vancouver 

Degree(examples, Ph.D. in chemistry; M.S. in chemistry)
      A graduate plan may be extended to another campus only if the degree program already exists on that campus.  Extending degrees must go through the Office of the Provost.
    

Plan Name
 Campus (select all that apply): 
    Everett Global Pullman Spokane Tri-Cities Vancouver 

Check if also revising requirements for all campuses. See Supporting Documentation.

  
    
      A graduate certificate may be extended to another campus if courses are available to meet the requirements.
    

Graduate Certificate Title
 Campus (select all that apply): 
    Everett Global Pullman Spokane Tri-Cities Vancouver 

Check if also revising requirements for all campuses. See Supporting Documentation.
Check if also revising requirements for all campuses. See Supporting Documentation.Degree(example, B.S. in chemistry)

Plan Name


      Choose one or more:
    

Revise name

New Title


Revise certification requirements

Revise graduation requirements

    Campus (select all that apply): 
    Everett Global Pullman Spokane Tri-Cities Vancouver 





  
    Supporting Documentation


  

  
    Supporting documentation includes a rationale statement and must also include either a catalog copy for undergraduate/professional or a copy of the current and proposed requirements for graduate requests.  


    The rationale statement should explain the reasons for each request marked above, and any impacts to departments or colleges in Pullman and other campuses.

Undergraduate/Professional: 
 
    Copy and paste current catalog copy into a word document. Strike though any deletions and underline any additions. Please note that revisions can be made to adapt a schedule of studies (4 year plan) to accommodate different campuses, but the requirements must be the same for both campuses. For example you cannot require Math 106 on one campus and Math 107 on another. However, you can amend the schedule of studies (4 year plan) to require Math 106 or Math 107.
    

Graduate: 
Please contact the Programs Supervisor of the Graduate School for a copy of your most recent requirements. Copy and paste these requirements into a word document. Strike through any deletions and underline any additions. Please note that requirements must be the same for all campuses. For example, you cannot require Math 534 on one campus and Math 535 on another. However, you can require Math 534 or Math 535.
    


 
    Choose file to upload
    
      Choose file to upload
    

    
      Choose file to upload
    

    
      Choose file to upload
    

    
      Choose file to upload
    


      If you need more file upload boxes, click the link below. 
Add additional documents

  




  
    Submitter Information


  

  
    
      First Name
Patricia

      Last Name
Elshafei

      Email
pelshafei@wsu.edu

      Phone Number
509-335-0125

      Contact (if different)


      Email


      Phone Number




  

  
    
      Dean and Chair Approval


    

    
      
        Chair Name
Zentz, Kimkzentz@wsu.edu

        Chair Emailkzentz@wsu.edu

      


        Field, David - Assoc Dean - VCEA - GradDean Name (or designee)
dfield@wsu.edu

        Dean Emaildfield@wsu.edu

      


        2nd Chair Name (if applicable)


        2nd Chair Email

      


        2nd Dean Name (or designee)


        2nd Dean Email
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Systems Engineering Management Graduate Certificate rationale for adding Risk Analysis and Management and Systems Architecting



At the fall Engineering and Technology Management faculty meeting it was voted to update the Systems Engineering Management graduate certificate.  EM 590 Leading Design and Innovation is being eliminated (no longer a good fit).



 EM 569 Systems Architecting (new) is being added as an option to E M 564 Project Management. Systems engineering management requires both an understanding of systems management and technical depth in the area of systems engineering, analysis, and architecture.  To this end, students who complete the systems engineering management graduate certificate who previously only had the option to complete EM564 Project Management, are now being offered a choice between adding to their technical expertise by choosing EM569 Systems Architecting or adding to their project management expertise by choosing EM564 Project Management. This is a good option for one of the four courses required towards completion of the systems engineering management graduate certificate. Additional justification for EM569 Systems Architecting can be found in the detailed course justification for this new course.  



[bookmark: _GoBack]E M 568 Risk Analysis and Management is being added as an option along side E M 530. The complexity of modern systems and projects has demonstrated that it is no longer possible to rely on design evolution and associated tools to improve and develop a system. To address this complexity, system engineering has evolved along with new methods and modeling techniques to better comprehend engineering systems as they grow more complex. System engineering is a holistic, robust approach to the design, creation and operation of systems. It consists of identification and quantification of system goals, creation of alternative system design concepts, performance of trade studies, selection and identification of the best design, verification that the design is properly built and integrated, and post implementation assessment of how well the system meets the customer goals and needs.



The system engineering method deals with systems as an integrated whole, comprised of diverse subsystems and functions and works to optimize overall system functions and achieve maximum compatibility of its elements. This course focuses on how complex engineering projects should be managed over the life cycle of the project. It deals with the work processes and tools to handle large-scale complex engineering projects in a sustainable environment and overlaps with the technical and human disciplines characteristic of these projects.



Requirements:

E M 565 Introduction to Systems Management

E M 566 Systems Engineering Analysis and Practice

Either: EM569 System Architecting ((proposed change – new course approved)– Alice Squires) or E M 564 Project Management

Either:

E M 530 Applications of Constraints Management

or E M 590 Design for Product and Service Realization (drop – no longer applies)

or EM568 Risk Management (proposed change—new course approved – Luna Magpili)



Rationale:

In 2013, The international Council on Systems Engineering (INCOSE) launches the “Systems Engineering Body of Knowledge” SEBOK. http://sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_(SEBoK)



For SEBOK, risk management falls under the umbrella of Systems Engineering Management. The purpose of risk management is to reduce potential risk to an acceptable level before they occur, throughout the life of the product, project, or service. It is considered an integral part of the systems engineering management process. The SE risk management process includes the basic activities- risk planning, risk identification, risk analysis, risk handling, and risk monitoring.



The figure below shows a typical risk management process from the view of systems engineering-



[image: ]



[bookmark: _ENREF_2]Hamelin, R. D., Walden, D., & Krueger, M. (2010). INCOSE Systems Engineering Handbook v3.2: Improving the Process for SE Practitioners. Internatioanl Council on Systems Engineering.



Benchmark of other SEM certificates and inclusion of risk in the curriculum:



Stevens Institute

EM 612 Project Management of Complex Systems

SYS 625 Fundamentals of Systems Engineering

SYS 660 Decision and Risk Analysis

EM 680 Designing and Managing the Development Enterprise



Citadel, Military College of South Carolina

Required Core Courses

PMGT 680 Systems Engineering Fundamentals 

PMGT 681 Requirements Development and Management 

PMGT 682 System Verification and Validation

Plus One Elective Course

PMGT 683 Systems Modeling and Integration

PMGT 684 Human Systems and Integration 

PMGT 685 Decision and Risk Analysis







Because of this ETM faculty-approved change, the SEM graduate certificate courses will be:

1. EM565 Introduction to Systems Management

1. EM566 Systems Engineering Analysis and Practice

1. Either: EM569 System Architecting (NEW – Alice Squires) or EM564 Project Management

1. Either: EM568 Risk Analysis and Management or EM530 Applications of Constraints Management

Former Requirements

1. EM565 Introduction to Systems Management

1. EM566 Systems Engineering Analysis and Practice

1. EM564 Project Management

1. Either EM530 Applications of Constraints Management or E M 590 Leading Design and Innovation



image1.emf




Justification for new course in the 

Engineering and Technology Management (ETM) Curriculum

SYS569: System Architecting



[bookmark: _GoBack]Washington State University’s Engineering and Technology Management (ETM) program enables engineers and business professionals to become leaders in the management of technology. Technology-based leadership in the 21st century requires, at its very foundation, a strong understanding of system concepts, principles, and practices. Furthermore, a systems mindset is essential for leaders to understand and manage the complex and emergent properties of today’s interconnected sociotechnical systems. To this end, ETM provides a fundamental basis in systems engineering management and systems analysis in practice in two courses, similarly named, EM565 and EM566, which also comprise two of the four required courses for a Systems Engineering graduate certificate.  These courses have been offered as part of the ETM Masters nearly every other year.  A missing core area in the systems-based series is a course that addresses the principles and techniques used in architecting modern, complex systems. System architecting is a required initial step in complex system designs such as computer and information systems, command and control systems, space systems, transportation systems, agricultural systems, and health management systems, to name a few. The bottom line is that engineering managers and technical leaders require hands-on experience in the art and science of systems architecting to manage and lead development of individual systems, systems of systems, and federations of systems, and the proposed course EM569 System Architecting will address that need.



The median salary of a system architect according to salary.com as of September 27, 2017 is $115, 236. System architecture is a core area of Domain 9: Systems Engineering of the Fourth Edition of “A Guide to the Engineering Management Body of Knowledge (EMBOK)” (2015), defined as: “The arrangement of elements and subsystems and the allocation of functions to them to meet system requirements.”  System architecture is addressed as a knowledge area as part of “The Guide to the Systems Engineering Body of Knowledge (SEBoK)” (see sebokwiki.org) which covers the system architecture as a logical architecture and a physical architecture, defined as a prerequisite to system design. A survey of Masters in Engineering Management, Systems Engineering Management, and related degrees and graduate certificates shows that many (but not all) engineering and management focused programs offer a course in systems architecting or systems architecture as either a core course or as part of an elective track. A subset of examples from a cross section of universities follows:



· Georgetown University Masters of Systems Engineering Management

· MPSE 510: System Architecture & Design – 1 of 4 required foundational courses

· Naval Postgraduate School Joint Executive Systems Engineering Management Masters 

· SI4022: Systems Architecture for Product Development

· SE4150: Systems Architecture and Design

· Johns Hopkins University Master of Science in Engineering in Systems Engineering 

· 645.761: Systems Architecting

· MIT Architecture and Systems Engineering: Models and Methods to Manage Complex Systems Professional Graduate Certificate

· Architecture of Complex Systems

· Rose-Hulman Institute of Technology Master of Science in Engineering Management and Master of Engineering Management

· EMGT 564: Systems Architecture

· University of Texas at Dallas Masters Systems Engineering and Management (SEM) 

· SYSM 6301: Systems Engineering, Architecture and Design



The graduate course offered by the WSU Engineering and Technology Management program will be an elective for a Masters of Engineering and Technology Management and will be a new course that can be completed as one of four courses towards a graduate certificate in Systems Engineering which will be defined as follows:



1. EM565 Introduction to Systems Management

2. EM566 Systems Engineering Analysis and Practice

3. Either: EM569 System Architecting (NEW) or EM564 Project Management

4. Either: EM568 Risk Analysis and Management or EM530 Applications of Constraints Management



From: Zentz, Kim
To: Field, Dave; curriculum.submit
Subject: 418 RE: 426935 Engineering and Technology Management Requirements Revise - Revise or Drop Graduate

Certificate
Date: Wednesday, March 07, 2018 3:37:35 PM
Attachments: 2018.03.06.14.31.42.15.currentCatalogFile1_SystemsArchitectingJustificationREV.docx
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Kim Zentz
 
 

Kim Zentz, P.E., MEM, Director
Engineering and Technology Management
Voiland College of Engineering and Architecture
Washington State University
PO Box 1495 | CCRS 232 | Spokane, WA 99210-1495
kzentz@wsu.edu | 509-358-2030 | cell 509-995-5287
etm.wsu.edu
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Subject: Re: 426935 Engineering and Technology Management Requirements Revise - Revise or
Drop Graduate Certificate
 
I approve of this in it's present form.
 
Dave
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Zentz, Kim,
Field, David - Assoc Dean - VCEA - Grad,
Patricia Elshafei has submitted a request for a major curricular change.
Requested change: Revise or Drop Graduate Certificate
Title: Systems Engineering Management
Requested Effective Date: Fall 2019
Revise certificate requirement: Yes
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Justification for new course in the 

Engineering and Technology Management (ETM) Curriculum

SYS569EM569: System Architecting



Washington State University’s Engineering and Technology Management (ETM) program enables engineers and business professionals to become leaders in the management of technology. Technology-based leadership in the 21st century requires, at its very foundation, a strong understanding of system concepts, principles, and practices. Furthermore, a systems mindset is essential for leaders to understand and manage the complex and emergent properties of today’s interconnected sociotechnical systems. To this end, ETM provides a fundamental basis in systems engineering management and systems analysis in practice in two courses, similarly named, EM565 and EM566, which also comprise two of the four required courses for a Systems Engineering graduate certificate.  These courses have been offered as part of the ETM Masters nearly every other year.  A missing core area in the systems-based series is a course that addresses the principles and techniques used in architecting modern, complex systems. System architecting is a required initial step in complex system designs such as computer and information systems, command and control systems, space systems, transportation systems, agricultural systems, and health management systems, to name a few. The bottom line is that engineering managers and technical leaders require hands-on experience in the art and science of systems architecting to manage and lead development of individual systems, systems of systems, and federations of systems, and the proposed course EM569 System Architecting will address that need.



The median salary of a system architect according to salary.com as of September 27, 2017 is $115, 236. System architecture is a core area of Domain 9: Systems Engineering of the Fourth Edition of “A Guide to the Engineering Management Body of Knowledge (EMBOK)” (2015), defined as: “The arrangement of elements and subsystems and the allocation of functions to them to meet system requirements.”  System architecture is addressed as a knowledge area as part of “The Guide to the Systems Engineering Body of Knowledge (SEBoK)” (see sebokwiki.org) which covers the system architecture as a logical architecture and a physical architecture, defined as a prerequisite to system design. A survey of Masters in Engineering Management, Systems Engineering Management, and related degrees and graduate certificates shows that many (but not all) engineering and management focused programs offer a course in systems architecting or systems architecture as either a core course or as part of an elective track. A subset of examples from a cross section of universities follows:



· Georgetown University Masters of Systems Engineering Management

· MPSE 510: System Architecture & Design – 1 of 4 required foundational courses

· Naval Postgraduate School Joint Executive Systems Engineering Management Masters 

· SI4022: Systems Architecture for Product Development

· SE4150: Systems Architecture and Design

· Johns Hopkins University Master of Science in Engineering in Systems Engineering 

· 645.761: Systems Architecting

· MIT Architecture and Systems Engineering: Models and Methods to Manage Complex Systems Professional Graduate Certificate

· Architecture of Complex Systems

· Rose-Hulman Institute of Technology Master of Science in Engineering Management and Master of Engineering Management

· EMGT 564: Systems Architecture

· University of Texas at Dallas Masters Systems Engineering and Management (SEM) 

· SYSM 6301: Systems Engineering, Architecture and Design



The graduate course offered by the WSU Engineering and Technology Management program will be an elective for a Masters of Engineering and Technology Management and will be a new course that can be completed as one of four courses towards a graduate certificate in Systems Engineering which will be defined as follows:



1. EM565 Introduction to Systems Management

2. EM566 Systems Engineering Analysis and Practice

3. Either: EM569 System Architecting (NEW) or EM564 Project Management

4. Either: EM568 Risk Analysis and Management or EM530 Applications of Constraints Management




From: Field, Dave
To: curriculum.submit; Zentz, Kim
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Dave
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Zentz, Kim,
Field, David - Assoc Dean - VCEA - Grad,
Patricia Elshafei has submitted a request for a major curricular change.
Requested change: Revise or Drop Graduate Certificate
Title: Systems Engineering Management
Requested Effective Date: Fall 2019
Revise certificate requirement: Yes

Both Chair and Dean approval is required to complete the submission process.
Please indicate that you have reviewed the proposal by highlighting one of the
statements below and reply all to this email. (curriculum.submit@wsu.edu.)
[Details of major change requested can be found in the attached supplemental
documentation]
     1. I approve this proposal in its current form.
     2. I approve this proposal with revisions. Revisions are attached.
     3. I do not approve this proposal. Please return to submitter.
If you do not respond within one week, you will be sent a reminder email. If no
response is received within three weeks of the submission date, the proposal will be
returned to the submitter.
Thank you for your assistance as we embark on this new process. If you have any
questions or concerns, please let us know wsu.curriculum@wsu.edu.

Suzanne Lambeth, Assistant Registrar
Graduations, Curriculum, & Scheduling
Washington State University
Registrar's Office

mailto:dfield@wsu.edu
mailto:curriculum.submit@wsu.edu
mailto:kzentz@wsu.edu
file:////c/curriculum.submit@wsu.edu
file:////c/wsu.curriculum@wsu.edu


Systems Engineering Management Graduate Certificate rationale for adding Risk 
Analysis and Management and Systems Architecting 

 
At the fall Engineering and Technology Management faculty meeting it was voted to 
update the Systems Engineering Management graduate certificate.  EM 590 Leading 
Design and Innovation is being eliminated (no longer a good fit). 
 
 EM 569 Systems Architecting (new) is being added as an option to E M 564 Project 
Management. Systems engineering management requires both an understanding of 
systems management and technical depth in the area of systems engineering, analysis, 
and architecture.  To this end, students who complete the systems engineering 
management graduate certificate who previously only had the option to complete 
EM564 Project Management, are now being offered a choice between adding to their 
technical expertise by choosing EM569 Systems Architecting or adding to their project 
management expertise by choosing EM564 Project Management. This is a good option 
for one of the four courses required towards completion of the systems engineering 
management graduate certificate. Additional justification for EM569 Systems 
Architecting can be found in the detailed course justification for this new course.   
 
E M 568 Risk Analysis and Management is being added as an option along side E M 530. 
The complexity of modern systems and projects has demonstrated that it is no longer 
possible to rely on design evolution and associated tools to improve and develop a 
system. To address this complexity, system engineering has evolved along with new 
methods and modeling techniques to better comprehend engineering systems as they 
grow more complex. System engineering is a holistic, robust approach to the design, 
creation and operation of systems. It consists of identification and quantification of 
system goals, creation of alternative system design concepts, performance of trade 
studies, selection and identification of the best design, verification that the design is 
properly built and integrated, and post implementation assessment of how well the 
system meets the customer goals and needs. 
 
The system engineering method deals with systems as an integrated whole, comprised of 
diverse subsystems and functions and works to optimize overall system functions and 
achieve maximum compatibility of its elements. This course focuses on how complex 
engineering projects should be managed over the life cycle of the project. It deals with 
the work processes and tools to handle large-scale complex engineering projects in a 
sustainable environment and overlaps with the technical and human disciplines 
characteristic of these projects. 
 
Requirements: 

E M 565 Introduction to Systems Management 
E M 566 Systems Engineering Analysis and Practice 
Either: EM569 System Architecting ((proposed change – new course approved)– 
Alice Squires) or E M 564 Project Management 



Either: 
E M 530 Applications of Constraints Management 
or E M 590 Design for Product and Service Realization (drop – no longer 
applies) 
or EM568 Risk Management (proposed change—new course approved – 
Luna Magpili) 

 
Rationale: 
In 2013, The international Council on Systems Engineering (INCOSE) launches the 
“Systems Engineering Body of Knowledge” SEBOK. 
http://sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_(S
EBoK) 
 
For SEBOK, risk management falls under the umbrella of Systems Engineering 
Management. The purpose of risk management is to reduce potential risk to an 
acceptable level before they occur, throughout the life of the product, project, or 
service. It is considered an integral part of the systems engineering management 
process. The SE risk management process includes the basic activities- risk planning, risk 
identification, risk analysis, risk handling, and risk monitoring. 
 
The figure below shows a typical risk management process from the view of systems 
engineering- 
 

 
 

http://sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_(SEBoK
http://sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_(SEBoK


Hamelin, R. D., Walden, D., & Krueger, M. (2010). INCOSE Systems Engineering 
Handbook v3.2: Improving the Process for SE Practitioners. Internatioanl Council on 
Systems Engineering. 
 
Benchmark of other SEM certificates and inclusion of risk in the curriculum: 
 
Stevens Institute 
EM 612 Project Management of Complex Systems 
SYS 625 Fundamentals of Systems Engineering 
SYS 660 Decision and Risk Analysis 
EM 680 Designing and Managing the Development Enterprise 
 
Citadel, Military College of South Carolina 
Required Core Courses 
PMGT 680 Systems Engineering Fundamentals  
PMGT 681 Requirements Development and Management  
PMGT 682 System Verification and Validation 
Plus One Elective Course 
PMGT 683 Systems Modeling and Integration 
PMGT 684 Human Systems and Integration  
PMGT 685 Decision and Risk Analysis 
 
 
 
Because of this ETM faculty-approved change, the SEM graduate certificate courses will 
be: 

1. EM565 Introduction to Systems Management 
2. EM566 Systems Engineering Analysis and Practice 
3. Either: EM569 System Architecting (NEW – Alice Squires) or EM564 Project 

Management 
4. Either: EM568 Risk Analysis and Management or EM530 Applications of 

Constraints Management 

Former Requirements 

1. EM565 Introduction to Systems Management 
2. EM566 Systems Engineering Analysis and Practice 
3. EM564 Project Management 
4. Either EM530 Applications of Constraints Management or E M 590 Leading 

Design and Innovation 

 



Justification for new course in the  
Engineering and Technology Management (ETM) Curriculum 

SYS569EM569: System Architecting 

Washington State University’s Engineering and Technology Management (ETM) program 
enables engineers and business professionals to become leaders in the management of 
technology. Technology-based leadership in the 21st century requires, at its very foundation, a 
strong understanding of system concepts, principles, and practices. Furthermore, a systems 
mindset is essential for leaders to understand and manage the complex and emergent 
properties of today’s interconnected sociotechnical systems. To this end, ETM provides a 
fundamental basis in systems engineering management and systems analysis in practice in two 
courses, similarly named, EM565 and EM566, which also comprise two of the four required 
courses for a Systems Engineering graduate certificate.  These courses have been offered as 
part of the ETM Masters nearly every other year.  A missing core area in the systems-based 
series is a course that addresses the principles and techniques used in architecting modern, 
complex systems. System architecting is a required initial step in complex system designs such 
as computer and information systems, command and control systems, space systems, 
transportation systems, agricultural systems, and health management systems, to name a few. 
The bottom line is that engineering managers and technical leaders require hands-on 
experience in the art and science of systems architecting to manage and lead development of 
individual systems, systems of systems, and federations of systems, and the proposed course 
EM569 System Architecting will address that need. 

The median salary of a system architect according to salary.com as of September 27, 2017 is 
$115, 236. System architecture is a core area of Domain 9: Systems Engineering of the Fourth 
Edition of “A Guide to the Engineering Management Body of Knowledge (EMBOK)” (2015), 
defined as: “The arrangement of elements and subsystems and the allocation of functions to 
them to meet system requirements.”  System architecture is addressed as a knowledge area as 
part of “The Guide to the Systems Engineering Body of Knowledge (SEBoK)” (see sebokwiki.org) 
which covers the system architecture as a logical architecture and a physical architecture, 
defined as a prerequisite to system design. A survey of Masters in Engineering Management, 
Systems Engineering Management, and related degrees and graduate certificates shows that 
many (but not all) engineering and management focused programs offer a course in systems 
architecting or systems architecture as either a core course or as part of an elective track. A 
subset of examples from a cross section of universities follows: 

• Georgetown University Masters of Systems Engineering Management
o MPSE 510: System Architecture & Design – 1 of 4 required foundational courses

• Naval Postgraduate School Joint Executive Systems Engineering Management Masters
o SI4022: Systems Architecture for Product Development
o SE4150: Systems Architecture and Design

• Johns Hopkins University Master of Science in Engineering in Systems Engineering
o 645.761: Systems Architecting
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• MIT Architecture and Systems Engineering: Models and Methods to Manage Complex 
Systems Professional Graduate Certificate 

o Architecture of Complex Systems 
• Rose-Hulman Institute of Technology Master of Science in Engineering Management and 

Master of Engineering Management 
o EMGT 564: Systems Architecture 

• University of Texas at Dallas Masters Systems Engineering and Management (SEM)  
o SYSM 6301: Systems Engineering, Architecture and Design 

 
The graduate course offered by the WSU Engineering and Technology Management program 
will be an elective for a Masters of Engineering and Technology Management and will be a new 
course that can be completed as one of four courses towards a graduate certificate in Systems 
Engineering which will be defined as follows: 
 

1. EM565 Introduction to Systems Management 
2. EM566 Systems Engineering Analysis and Practice 
3. Either: EM569 System Architecting (NEW) or EM564 Project Management 
4. Either: EM568 Risk Analysis and Management or EM530 Applications of Constraints 

Management 
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