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Outcomes

Participants will: 
• Know the purpose of BKCASE
• Name the two products of BKCASE, the SEBOK and GRCSE
• Be able to find the products
• Be able to navigate the SEBOK
• Be able to make comments on the SEBOK
• Evaluate an article
• Compare treatment of a topic by the INCOSE HB and by the 

SEBOK
• Know the structure of GRCSE
• Know the use of Bloom’s taxonomy in the CORBOK
• Assess a curriculum that they know against GRCSE



What is BKCASE?

• Project to create:
– Guide to Systems Engineering Body of Knowledge   

(SEBoK – pronounced “sea bock”) – scope is 
engineered and socio-technical systems; 
implemented as a wiki (http://www.sebokwiki.org)

– Graduate Reference Curriculum in Systems 
Engineering (GRCSETM – pronounced “Gracie”)

• Started Sept 2009 by Stevens (Art Pyster) and 
Naval Postgraduate School (Dave Olwell) with 
primary sponsorship from DoD through the SERC

• Project will run through December 2012 with 
community-based authorship and review

• Intended for world-wide use – all products free



Our Supporters

4

+ Many corporations, universities, and 
government agencies that provide authors



Structure of SEBoK

• 7 Parts, 28 Knowledge Areas, 120 Topics

• 5 use cases

• 200 Primary references

• 400 glossary entries

• 7 case studies, 7 vignettes

• DISQUS comment system

• Search box, other special functions



Walk Through

• www.sebokwiki.org/075

http://www.sebokwiki.org/075�


Use case: practicing systems 
engineer

• Use Case 1: 
http://www.sebokwiki.org/075/index.php/Us
e_Case_1:_Practicing_Systems_Engineers

http://www.sebokwiki.org/075/index.php/Use_Case_1:_Practicing_Systems_Engineers�
http://www.sebokwiki.org/075/index.php/Use_Case_1:_Practicing_Systems_Engineers�
http://www.sebokwiki.org/075/index.php/Use_Case_1:_Practicing_Systems_Engineers�


Crosswalk of a topic

• Consider “Integration”.
• 15288 has a one and a half page discussion.  

(show p.44 of 15288)
• SE Handbook has a six page discussion (show p. 

117)
• SEBoK article refers to both, and provides more 

content, including references and practical 
considerations. 
(show
http://www.sebokwiki.org/075/index.php/Syste
m_Integration) 

http://www.sebokwiki.org/075/index.php/System_Integration�
http://www.sebokwiki.org/075/index.php/System_Integration�


Access exercise
• Pick a systems engineering topic (audience 

nominates)
• Look up the article using

– Table of contents
– List of topics
– Search function

• Read content
• Find related articles (Starburst)
• Review glossary and primary references
• Make a comment using DISQUS



SEBoK Summary

• Seven parts, 28 knowledge areas, 121 topics

• Over 4000 comments addressed from versions 
0.25 and 0.5

• 200 Primary references, hundreds of others

• Glossary of 400 terms 

• Wiki format for ease of maintaining currency  
going forward
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Why GRCSE?
1. Enable graduate program developers and maintainers world-wide to 

improve existing SE programs from viewpoint of universities, 
students, graduates, employers, and systems customers and users

2. Assist development of new Masters SE (MSE) programs by providing 
guidelines on curriculum content and advice on how to implement 
those guidelines

3. Provide framework to guide deliberations of strategic advisory 
boards established to assist universities in the appropriate design of 
their programs

4. Support increased enrollment in SE programs by increasing the value 
of those programs to potential students and employers

5. Assist understanding diversity of available SE educational programs 
and assist prospective students and employers in gauging suitability 
of a particular program for their individual purposes

Not specific courses.  Not specific packaging. Adaption and 
selective adoption expected and encouraged.
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GRCSE Schedule and Transition

1. Project began in September 2009

2. Three releases planned:

– Prototype:  GRCSE 0.25 (December 2010)

– Early Adoption: GRCSE 0.5 (December 2011) 

– Full Use: GRCSE 1.0 (December 2012) 

3. Ongoing stewardship same as for SEBoK
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Practical Exercise

(page 2 of your handout)

• Think of a master’s program you know

• As we talk about GRCSE, make notes about 
how this program is aligned

• Discussion will follow presentation



GRCSE 0.5 Selected Chapters

1. Introduction – Background, summary, and purpose of GRCSE
2. Objectives – Expected level of attainment of graduates 

3-5 years after graduation
3. Outcomes – Levels of attainment of graduates at time of 

graduation, directly linked to the education experience
4. Entrance expectations – Knowledge assumed of entrants
5. Curriculum Architecture – Design framework of the curriculum, to 

include core and specialization related materials
6. CorBOK – Knowledge required of all graduates, expressed using 

Bloom’s taxonomy – no more than 50% of program
7. Assessment - How to assess students as achieving course 

outcomes and how to evaluate programs as effective
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GRCSE Objectives

• Defines a process for setting objectives to assure 
alignment to stakeholder needs

• Provides objectives from existing programs

• Makes generic recommendations for objectives
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GRCSE recommends objectives that prepare students for the 
work that a graduate will be performing in 3-5 years. Does the 

program have objectives? Do they align with GRCSE?



GRCSE Outcomes
1. Achieve designated Bloom’s levels of attainment for each SEBoK topic 

contained within the CorBoK foundation.

2. Achieve designated Bloom’s levels of attainment for each SEBoK topic 
contained within one of the concentration focus areas, as appropriate 
for the type of master’s program or for an individual student’s interest.

3. Achieve a Bloom’s Synthesis level of attainment for at least one topic 
from the CorBoK (either foundation or concentration).

4. Demonstrate the ability to perform SE activities in one application 
domain, such as defense, aerospace, finance, medical, transportation, or 
telecommunications.

5. Apply systems engineering principles to address one application type, 
such as safety-critical or embedded systems, or one property, such as 
security, agility, or affordability.

GRCSE has a list of 13 outcomes. Does the program have 
outcomes? How do they compare to the recommended GRCSE 

ones?



GRCSE Outcomes
6. Comprehend and appreciate the challenges of applying systems 

engineering to realistic problems as part of a multi-disciplinary team.

7. Be an effective member of a multi-disciplinary team, effectively 
communicate both orally and in writing, and lead in one area of system 
development, such as project management, requirements analysis, 
architecture, construction, or quality assurance.

8. Be able to evaluate alternative system solution strategies, including how 
well different solutions relate to the identified problem, and express 
relevant criteria to ensure solutions are selected against a holistic 
systems perspective.

9. Be able to reconcile conflicting requirements by finding acceptable 
compromises within the limitations of cost, time, knowledge, risk, 
existing systems, and organizations.
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GRCSE has a list of 13 outcomes. Does the program have 
outcomes? How do they compare to the recommended GRCSE 

ones?



GRCSE Outcomes
10. Be able to learn new models, techniques, and technologies as they 

emerge, and appreciate the necessity of such continuing professional 
development.

11. Comprehend the relationships between systems engineering and other 
disciplines, such as project management, human factors, and other 
engineering fields as discussed in the SEBoK, and be able to articulate the 
value proposition of these disciplines for systems engineering.

12. Demonstrate an understanding and appreciation of software engineering 
necessary to develop current and future product, service, and enterprise 
systems.

13. Demonstrate knowledge of professional ethics and the application of 
professional ethics in decision-making and systems engineering practice.
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GRCSE has a list of 13 outcomes. Does the program have 
outcomes? How do they compare to the recommended GRCSE 

ones?



Expected Student Background
1. The equivalent of an undergraduate degree in engineering, the 

natural sciences, mathematics, or computer science.

2. At least two years of practical experience in some aspect of 
systems engineering. This experience should include 
participation in teams and involvement in the life cycle of a 
system, subsystem, or system component.

3. Demonstrated ability to effectively communicate technical 
information, both orally and in writing, in a program’s language 
of instruction.
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GRCSE recommends a technical undergraduate degree 
(preferably engineering) and two years of experience in some 

aspect of systems engineering. It also requires proficiency in the 
language of instruction.  Does this program align?



Typical SE Program Architecture
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Course Alignment
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Does the program have a capstone design project? Does it 
address the CorBoK and one of the focus areas? Does it provide 

remediation for students without a technical background?



Interpreting Bloom’s Levels
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Level Example Competencies

Knowledge (K)
The student is able to recite the definitions of “system” and “life cycle model” and state the 
connection between them.

Comprehension 
(CO)

The student is able to explain, in a very general way, the conditions under which a system 
development team might choose to use a waterfall (or iterative, incremental, or spiral) life cycle 
model.

Application (AP)
Given the operational concept and requirements of a simple system along with a specified 
budget and required completion time, the student is able to choose (and to provide a 
rudimentary justification for the choice) a particular life cycle model to address the project.

Analysis (AN)

Given the operational concept of a system along with a requirements document, a budget, a 
schedule, a choice of development process, and a justification of the use of that process for the 
project, the student is able to find and explain errors in the justification and/or in the choice of 
the process.

Synthesis (S)

Given an operational concept, requirements, architecture, and detailed design documents for a 
system, the student is able to construct a complete implementation plan and provide a cogent 
argument that if the implementation of the architecture or detailed design is performed 
according to the plan, then the result will be a system that satisfies the requirements, fulfills the 
operational concept, and will be completed within the budget and schedule.

Evaluation (EV)

Given an operational concept, requirements, architecture, a detailed design, and an 
implementation plan, the student is able to assess the plan and to explain why the feasibility
argument is valid or why and where it is flawed with regard to any of the claims regarding the 
implementation of the requirements, fulfillment of the operational concept, or the ability to be 
completed within budget and schedule.



Core Body of Knowledge
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• For each SEBoK Part 
there is a table showing 
by topic the Bloom’s 
level to be mastered

• This table is for Part 2 –
Systems

• Foundation is expected 
mastery by everyone

• Concentration column is 
filled in if it demands 
something different than 
foundation level

• Elsewhere in GRCSE is 
guidance on how to 
assess whether program 
is achieving outcomes, 
including CorBoK 
mastery



Core Body of Knowledge Based on 
SEBoK Part 3
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• Note higher Bloom’s 
levels for selected 
topics

Does the program cover the elements of the CorBoK to the 
depth suggested?  What is missing?

If not CorBoK, what benchmarks does the program use for 
content?



Assessment

• GRCSE recommends a continuous 
improvement process - based on ABET 
(Washington Accord) - that requires 
assessment of student outcomes that results 
in demonstrated and documented program 
improvement

Are students assessed on their achievement of the outcomes? 
Are these assessments aggregated and used for program 

improvement?



Discussion

• How does your program align with GRCSE?

• Does GRCSE seem reasonable?

Looking for early adopters of both SEBoK and GRCSE



If We Are Successful…

SEBoK will strongly influence the practice of SE worldwide, the 
certification of SE professionals in both industry and 
government, and increase significantly the quality of 

communication among systems engineers worldwide. 

GRCSE will strongly influence the content of graduate SE 
programs worldwide leading to a stronger and more 

predictable defense SE workforce.
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www.bkcase.org www.sebokwiki.org bkcase@stevens.edu

art.pyster@stevens.edu 

http://www.bkcase.org�
http://www.sebokwiki.org�
mailto:bkcase@stevens.edu�


Final Thoughts
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