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i.l: CC2020 Expectations
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1 am considering a computing degree that fits my preferences. Among the candidate schools, there are several

computing programs available. Are graduates of these programs expected to work primarily as individuals

(e.g., doing coding) or also work with other people?
|
!
0. (D 23848 (112848 4((
|
, /+3)(1#(/B3) (#13)+$113B! " (1) ) #(&(/ (¢$) '$*126023+!13"+) £) 01%S/ 1BI* " %31 * | 062 5e%3! S*1% S/ +4#3#1 *+$ — | (234+H SN 1) #(4(/ (65) !
$HM)$(23+10)#(E(/ ($) LIG2i (" P32$IB3+1% " (30$+4!1%$S/IB!" I4$!" _ _ [41(SH#(/B3) (#16) ") $(23+!Bitd . 1) 3IN2$! * +31%$ ) #B3+4) 0!
"124>+4BW0/++8%/1/ —1(2" (1) %I /B3#US — _ /() 01%S— . $) 3) (it /%2!" #1" |- ) S+RY 1" S — _ /(&) O'BEA%E . 1) 311" " (4 . %" 1'Q/ 3#(85)!
-$4#3BI>41" 10/ ++3) (1#(/B3) (1 —402(!>3D!

Which areas of study does the information systems curriculum of my university emphasize more (with more

detailed coverage or longer duration) than the current information systems curriculum guidelines?
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Our industry requires our employees to have specific knowledge at relevant knowledge levels and several key
dispositions. Are there outcomes of a course in curriculum XYZ that are appropriate for the continued
professional education for our employees?
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What knowledge areas are applicable for my course? Could I adopt an existing course from elsewhere to fill
a gap or provide an alternative in my curriculum?
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Could we accept students from a specified curriculum X to complete curriculum Y?
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1.3: Project Background
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2.1: What is Computing?
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((Two areas have been central in the last decade: the continued and increased need for information security, and data as a
resource and driver for decision making. The protection of digital information and data; the protection of software and
hardware systems and networks from unauthorized access, change, and destruction, and the education of users to follow best
security practices are crucial to every organization. We rely upon a connected, networked, and complex cyberspace with
vulnerabilities that is almost continuously under attack. ...

During the last decade, computing has taken a new, more empirically driven path with the maturing of machine learning,
the emergence of data science, and the “big data” revolution. Data science combines computing and statistical methods to
identify trends in existing data and generate new knowledge, with significant applications throughout all sectors of the
economy, including marketing, retail, finance, business, health care and medicine, agriculture, smart cities, and more. ...

Software tools and systems for animation, visualization, virtual reality, and conceptualization have emerged as a medium
for the arts (digital media and multimedia practices) and are driving advances in the entertainment industry (computer-
generated graphics in films and video games, and digital methods in music recording), as well as training and education using
virtual environments.

Computing has become more pervasive among a host of academic disciplines, beyond just the practical use of ubiquitous
software tools. New algorithmic approaches and discoveries are helping to drive advances across a range of fields, leading
to new collaborations and an increased demand for deeper knowledge of computing among academics and researchers,
challenging conventional disciplinary boundaries. (
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2.2: Landscape of Computing Disciplines
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Most aspects of computers, data processing and the related fields discussed in this study now meet (the specifications of a

discipline articulated in the paper) or may be meeting them in the next ten years.
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Legend: Curricular reports: CE=computer engineering, CS=computer science; CSEC=cybersecurity;
IS=information systems, IT=information technology; SE=software engineering, DS=data science (under development).
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Figure 3.3. Left: Computing occupations projected growth 2014-2024 across all sectors (job outlook) and in the computing sector.
Right: Computing jobs in 2014. (Courtesy of Bureau of Labor Statistics)!
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Competencies represent a dynamic combination of cognitive and metacognitive skills, demonstration of knowledge and

understanding, interpersonal, intellectual and practical skills, and ethical values.
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Remembering

Understanding

Applying

Analyzing

Evaluating

Creating

Exhibit memory of
previously learned
materials by
recalling facts,
terms, basic
concepts, and
answers.

Demonstrate
understanding of
facts and ideas by

organizing,

comparing,

translating,
interpreting, and

giving descriptions.

Solve problems in
new situations by
applying acquired
knowledge, facts,
techniques, and
rules in a different
way.

Examine and break
information into
parts by identifying
motives or causes;
make inferences and
find evidence to
support solutions.

Present and defend
opinions by making
judgments about
information, validity
of ideas, or quality
of material.

Compile
information together
in a different way by
combining elements

in a new pattern or
by proposing
alternative solutions.
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Adaptable  Flexible; agile, adjust in response to change Professional: ~ Professionalism, discretion, ethical, astute
Collaborative: =~ Team player, willing to work with others Purpose-driven:  Goal driven, achieve goals, business acumen
Inventive:  Exploratory. Look beyond simple solutions Responsible:  Use judgment, discretion, act appropriately
Meticulous:  Attentive to detail; thoroughness, accurate Responsive:  Respectful; react quickly and positively
Passionate: ~ Conviction, strong commitment, compelling Self-directed: ~ Self-motivated, determination, independent
Proactive: ~ With initiative, self-starter, independent
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5.2: Competency-based Visualization Examples
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5.3: Knowledge-based Visualization Examples
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6.3: Worldwide Computing Degree Structures
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6.4: Global Economics and Computing Education
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(a) Makerspace at OpenAir-Africa’s Maker Movement o (b) Makerspace Lab at Lindenwood University
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8.6: Digest of Chapter 8
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Appendix A: Poster Explaining CC2005 Curricular Visuals

n Systems.
POS — The Overview Report. ACM, AIS and IEEE-G, Tachnolagy. ACM and TEEE-CS.
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Appendix B: Computing Skills Frameworks
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Figure B.2. The SFIA Context — Experience at the core
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Figure B.3. The 102 SFIA Professional Skills — Skills and Competencies Performed by a Role or Individual
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B.2: SKkills and the European Competency Framework
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Dimension 1 |Five e-Competence areas derived from the ICT business macro-processes PLAN — BUILD — RUN — ENABLE —
MANAGE. The main aim of dimension 1 is to facilitate navigation through the framework.

Dimension 2 | A set of reference e-Competences for each area, with a generic description for each competence. Forty
competences identified in total provide the European generic reference definitions of the framework.

Dimension 3 | Proficiency levels of each e-Competence provide European reference level specifications on e-Competence levels
e-1 to e-5, which are related to EQF levels 3-8.

Dimension 4 | Samples of knowledge and skills relate to e-Competences in dimension 2. They are provided to add value and
context and are not intended to be exhaustive.

Figure B.4. Four dimensions of e-CF framework
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Figure B.5. The European Competency Framework Overview
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B.3: Skills and the i Competency Dictionary
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Figure B.6. The iCD Task Dictionary Structure
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Figure B.7. The iCD Task Dictionary Chart
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Diagnostic
Level Diagnostic Criteria

Lo No knowledge or experience

L1 Has knowledge based on training

L2 Can carry out with support or has such experience

L3 Can carry out independently or has such experience

L4 Can instruct others or has such experience

Figure B.8. Examples of Task Evaluation Diagnostic Level and Criteria
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Figure B.9. The iCD Skill Dictionary Structure
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Figure B.10. The iCD Skill Dictionary Chart
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Appendix C: Preliminary Draft Competencies — Examples
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C.1: Initial CC2020 Explorations of Competencies
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The Business Continuity and Information Assurance competency area mainly concerns the continuity,
auditing, and assurance of information systems. It generally covers areas such as risk avoidance, security
management, and quality auditing. The challenging issues related to business continuity and information
assurance span from tactical and strategic to technical and operational levels. They often involve a range of
processes from management, such as policy and standard-setting, to hands-on skills, such as system
contingency and recovery planning.
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Embedded Disposition Version |
For each Knowledge Area:
A. Communicate the essential elements of the history of

| Self-contained Disposition Version |
For each Knowledge Area:
A. Communicate the essential elements of the history of

computer engineering, including the development of
tools, standards, and constraints to a technical audience.
" RT () (HE", (k47 OS(S%.1(#5/ 02/ 4241 (3%0458/ " 08t

computer engineering, including the development of
tools, standards, and constraints to a technical audience.
"RT () U+, (k47 OS(SU%. HL(#8/ 02/ 424 (3%0HSR/ " OB

$!  Exercise all CE competencies in a contextually
appropriate manner, demonstrating proper consideration
of ethics, cultures, background, and human relationships.
" A" H5UH'S HOH(B($7+(789/0(+.+O+03¢!

PUEE B KA ) *' - /4 00)+(2.7) b PUHE G KA O *' - /41 00)+(2.7) b

1. Analyze and design circuits using electronic devices and 1. Analyze and design circuits for a local engineering
innovate in the context of new and existing systems company using electronic devices and innovate in the
using those components to create new functions on context of new and existing systems using those
varying levels of complexity bearing in mind the components to create new functions on varying levels of
tradeoffs involved. complexity bearing in mind the tradeoffs involved.
[History & Overview, Tools & standards, electrical [History & Overview, Tools & standards; electrical
quantities, elements & circuits, electronic materials & quantities, elements & circuits; electronic materials &
devices; MOS transistors, data storage cells) devices;, MOS transistors; data storage cells]

P B3N 1 245+ 6IB062("+7 4, Hh 1H1 3NN 245+ 6hB62("+74

1. Design and/or implement classic and application- 1. Design and/or implement classic and application-
specific algorithms including parallel in multi-threading specific algorithms including parallel in multi-threading
ones by relevant tools within engineering, marketing, ones by relevant tools within engineering, marketing,
commercial or legal constraints in the respectful and commercial or legal constraints in the respectful and
meaningful interaction with users and customers. meaningful interaction with users and customers.
[Relevant tools; algorithms - common ones, analysis, [Relevant tools; algorithms - common ones, analysis,
strategies| strategies)

2. Analyze correctness, efficiency, performance, and 2. Analyze correctness, efficiency, performance, and
complexity of the algorithms using order of complex complexity of the algorithms using order of complex
terms and present honestly and comprehensively the terms and present honestly and comprehensively the
results of the analysis for either a professional or non-
professional audience.

[Algorithmic complexity; scheduling algorithms;
computability theory)

141 $8I&N 1 245*+1 (1B () 7'+1)+* (LB (6-. "1 -+'2 .l

1. Manage the design of computer hardware components
and integrate such components to provide complete
hardware systems that function reliably and efficiently
demonstrating sensitivity for the context of the design
envelope within which they were conceived.
[Measuring performance; Processor organization;
Distributed systems architecture;, Multi/Many-core
architectures; Peripheral subsystems)

2. Simulate and evaluate the performance of parallel and
sequential hardware solutions and tradeoffs involved in
designing complex hardware systems considering the
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Self-contained Disposition Version

Embedded Disposition Version

design of memory and arithmetical units as well as
characterizing system performance using appropriate
metrics.

[Processor organization; Memory system organization
& architecture; Computer arithmetic; Input/Output
interfacing and communication]

P <& ;6 +-0h5 1,6 4

1.

Using appropriate tools, design digital circuits including
the basic building blocks of Boolean algebra, computer
numbering systems, data encoding, combinatorial and
sequential elements.

[Tools & standards; numbering systems & data
encoding; Boolean algebra; digital logic, combinatorial
& sequential]

Design a control or datapath circuit using programmable
logic and considering relevant system design constraints
and testability concerns.

[Control & datapaths, programmable logic, system
constraints, fault models & testing)

P SAKN " 401/ /1/5>A,+14 i

1.

Design and/or implement basic and advanced I/O
techniques, both synchronous and asynchronous and
serial/parallel, including interrupts and time
considerations.

[Parallel/ serial I/O; synchronous/asynchronous 1/O;
interrupts and timing)

Design and implement an example of an embedded
system in a non-electronic device, including sensor
feedback, low-power, and mobility.

[Data acquisition & sensors; embedded systems
characteristics; low-power operation]

1""4BCDi&}1245*+1(iBL+E2(F, ih

1.

Develop, deploy, maintain, and evaluate the
performance of wireless and wired networking solutions
in the context of relevant standards and the needs of
stakeholder groups and demonstrating awareness of the
foundations and history of the area.

[History and overview; Relevant tools, standards]
Relate general networking competence to integrated
solutions in the Internet of Things considering security
and privacy aspects and the impact of solutions on
citizens and society.

[Network architecture; Local and wide-area networks,
Network protocols; Network applications; Network
management; Data communications; Performance
evaluation; Wireless sensor networks]

1" HGGGHRIG(15-(—+2. H2(1G (241, , "2 ~0iG(-)+") 14

1.

Analyze the importance of communication skills in a
team environment and within a computer engineering
group setting, discuss and determine how these skills
contribute to the optimization of organization goals.
[Communication and teamwork]

Evaluate the philosophical and cultural attributes
necessary for maintaining a global relationship in
solving a computer engineering problem that involves a

complex hardware systems considering the design of
memory and arithmetical units as well as characterizing
system performance using appropriate metrics.
[Processor organization; Memory system organization
& architecture; Computer arithmetic; Input/Output
interfacing and communication]

PP o <= &M ;"6 =005 1,"6 .

1.

Manage the design of a computer system for a
manufacturer using appropriate tools, design digital
circuits including the basic building blocks of Boolean
algebra, computer numbering systems, data encoding,
combinatorial and sequential elements.

[Tools & standards; numbering systems & data
encoding; Boolean algebra; digital logic, combinatorial
& sequential]

Design a control or datapath circuit for a small company
using programmable logic and considering relevant
system design constraints and testability concerns.
[Control & datapaths, programmable logic, system
constraints; fault models & testing)

PSRN 401/ /71/5>A,+14 1

1.

Present to a group of peers the design and
implementation of basic and advanced I/O techniques,
both synchronous and asynchronous and serial/parallel,
including interrupts and time considerations.
[Parallel/ serial I/O; synchronous/asynchronous 1/O;
interrupts and timing)

Design and implement for a professional seminar an
example of an embedded system in a non-electronic
device, including sensor feedback, low-power, and
mobility.

[Data acquisition & sensors; embedded systems
characteristics; low-power operation]

1"BCDI& 124 5*+1(1B1+E2(F,

1.

Develop, deploy, maintain and evaluate the performance
of wireless and wired networking solutions for a
manufacturer in the context of relevant standards and the
needs of stakeholder groups and demonstrating
awareness of the foundations and history of the area.
[History and overview; Relevant tools, standards]
Relate general networking competence to integrated
solutions in the Internet of Things considering security
and privacy aspects and the impact of solutions on
citizens and society.

[Network architecture; Local and wide-area networks,
Network protocols; Network applications; Network
management; Data communications; Performance
evaluation; Wireless sensor networks]

1" HGGGHRIG(15-(~+2. H2(IG(2HL, "2 . -G (-)+") L4k

1.

Analyze the importance of communication skills in a
team environment and within a computer engineering
group setting, discuss and determine how these skills
contribute to the optimization of organization goals.
[Communication and teamwork]

Evaluate the philosophical and cultural attributes
necessary for maintaining a global relationship in
solving a computer engineering problem that involves a
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1.

Analyze the role of single user, mobile, networked,
client-server, distributed, and embedded operating
systems, interrupts, and real-time support in managing
system resources and interfacing between hardware and
software elements considering economic, environmental,
and legal limitations.

[History and overview of operating systems, Managing
system resources, Operating systems for mobile devices,
Support for concurrent processing]

Design and implement an appropriate performance
monitoring procedure for standard and virtual systems.
[Real-time operating system design, System performance
evaluation; Support for virtualization|

">C L I&>2HE- (145 1,'6 .4

1.

Evaluate and apply programming paradigms and
languages to solve a wide variety of software design
problems being mindful of trade-offs including
maintainability, efficiency, and intellectual property
constraints.

[Programming constructs & paradigms, problem-
solving; history & overview; relevant tools, standards,
constraints]

Design software tests for evaluating a wide variety of
performance criteria on subsystems (including usability,
correctness, graceful failure, and efficiency) within the
context of a complete hardware-software system.
[Software testing & quality)

1> JKI&E>A, 114,431, 2* ) 1K - . -614.1 .+

1.

Analyze the role of single user, mobile, networked,
client-server, distributed, and embedded operating
systems, interrupts, and real-time support in managing
system resources and interfacing between hardware and
software elements considering economic, environmental,
and legal limitations.

[History and overview of operating systems, Managing
system resources, Operating systems for mobile devices,
Support for concurrent processing]

Preset to an organization the design and implementation
of appropriate performance monitoring procedures for
standard and virtual systems.

[Real-time operating system design, System performance
evaluation; Support for virtualization)

I">C i&>2HE-(1451,'6.4

1.

Write a report for a manufacturer regarding the
evaluation and application of programming paradigms
and languages to solve a wide variety of software design
problems being mindful of trade-offs including
maintainability, efficiency, and intellectual property
constraints.

[Programming constructs & paradigms, problem-
solving; history & overview; relevant tools, standards,
constraints]

Design software testing procedures for an engineering
team that evaluates a wide variety of performance
criteria on subsystems (including usability, correctness,
graceful failure, and efficiency) within the context of a
complete hardware-software system.

[Software testing & quality]
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A. Present to a group of peers the data characteristics of conditions or assumptions that can lead to different behaviors of specific

algorithms and from the analysis, illustrate empirical studies to validate hypotheses about runtime measures.

B. [Illustrate informally the time and space complexity of algorithms and use big-O notation formally to show asymptotic upper
bounds and expected case bounds on time and space complexity, respectively.

C. Use recurrence relations to determine the time complexity of recursively defined algorithms by solve elementary recurrence
relations and present the results to a group of scholars.

D. Determine an appropriate algorithmic approach to an industry problem and use appropriate techniques (e.g., greedy approach,
divide-and-conquer algorithm, recursive backtracking, dynamic programming, or heuristic approach) that considers the trade-
offs between the brute force to solve a problem.
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B. Analyze and evaluate a user interface that considers the context of use, stakeholder needs, state-of-the-art response interaction
times, design modalities taking into consideration universal access, inclusiveness, assistive technologies, and culture-sensitive
design.

C. Design and develop an int
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Write a program for a client that correctly terminates when all concurrent tasks terminate by considering actors and/or reactive
processes, deadlocks, and properly synchronized queues.

Write a test program for a company that reveals a concurrent programming error (e.g., missing an update when two activities
both try to increment a variable).

Present computational results of the work and span in a program by identifying independent tasks that may be parallelized and
determining the critical path for a parallel execution diagram.

Implement a parallel divide-and-conquer (and/or graph algorithm) for a client by mapping and reducing operations for the real
industry problem and empirically measure its performance relative to its sequential analog.

o 0
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A. Present the design and implementation of a class considering object-oriented encapsulation mechanisms (e.g., class
hierarchies, interfaces, and private members).

Produce a brief report on the implementation of a basic algorithm considering control flow in a program using dynamic
dispatch that avoids assigning to a mutable state (or considering reference equality) for two different languages.

Present the implementation of a useful function that takes and returns other functions considering variables and lexical scope
in a program as well as functional encapsulation mechanisms.

Use iterators and other operations on aggregates (including operations that take functions as arguments) in two programming
languages and present to a group of professionals some ways of selecting the most natural idioms for each language.
Contrast and present to peers (1) the procedural/functional approach (defining a function for each operation with the function
body providing a case for each data variant) and (2) the object-oriented approach (defining a class for each data variant with
the class definition providing a method for each operation).

Write event handlers for a web developer for use in reactive systems such as GUIs.

Demonstrate program pieces (such as functions, classes, methods) that use generic or compound types, including for
collections to write programs.

Write a program for a client to process a representation of code that illustrates the incorporation of an interpreter, an expression
optimizer, and a documentation generator.

Use type-error messages, memory leaks, and dangling-pointer to debug a program for an engineering firm.

o
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A. Create an appropriate algorithm to illustrate iterative, recursive functions, as well as divide-and-conquer techniques and use a
programming language to implement, test, and debug the algorithm for solving a simple industry problem.

B. Decompose a program for a client that identifies the data components and behaviors of multiple abstract data types and
implementing a coherent abstract data type, with loose coupling between components and behaviors.

C. Design, implement, test, and debug an industry program that uses fundamental programming constructs including basic
computation, simple and file I/O, standard conditional and iterative structures, the definition of functions, and parameter
passing.

D. Present the costs and benefits of dynamic and static data structure implementations, choosing the appropriate data structure
for modeling a given engineering problem.

E. Apply consistent documentation and program style standards for a software engineering company that contribute to the
readability and maintainability of software, conducting a personal and small-team code review on program component using
a provided checklist.

F. Demonstrate common coding errors, constructing and debugging programs using the standard libraries available with a chosen
programming language.

G. Refactor an industry program by identifying opportunities to apply procedural abstraction.

>SUHS2HE- (1 .6" . 11(". 61

A. Conduct a review of a set of software requirements for a local project, distinguishing between functional and non-functional
requirements, and evaluate the extent to which the set exhibits the characteristics of good requirements.

B. Present to a client the design of a simple software system using a modeling notation (such as UML), including an explanation
of how the design incorporated system design principles.

>SN#>A,+14 iN* . /-41 . +-0,1

A. Design a simple sequential problem and a parallel version of the same problem using fundamental building blocks of logic
design and use appropriate tools to evaluate the design for a commercial organization and evaluate both problem versions.

B. Develop a program for a local organization that incorporated error detection and recovery that incorporates appropriate tools
for program tracing and debugging.

C. Design a simple parallel program for a corporation that manages shared resources through synchronization primitives and use
tools to evaluate program performance.

D. Design and conduct a performance-oriented, pattern recognition experiment incorporating state machine descriptors and simple
schedule algorithms for exploiting redundant information and data correction that is usable for a local engineering company and
use appropriate tools to measure program performance.
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E. Calculate average memory access time and describe the tradeoffs in memory hierarchy performance in terms of capacity,
miss/hit rate, and access time for a local engineering company.

F. Measure the performance of two application instances running on separate virtual machines at a local engineering company and
determine the effect of performance isolation.

>G#>2)" -0, , *1, - . /AG(2HL, "2 . -0hG (-)+") 1k

Perform a system analysis for a local organization and present the results to them in a non-technical way.

Integrate interdisciplinary knowledge to develop a program for a local organization.

Document industry trends, innovations, and new technologies and produce a report to influence a targeted workspace.
Present to a group of professionals an innovative computer system by using audience-specific language and examples to
illustrate the group's needs.

Produce a document that is helpful to others that addresses the effect of societal change due to technology.

Adopt processes to track customer requests, needs, and satisfaction.
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Identifying and designing opportunities for IT-enabled organizational improvement

1. Analyze the current fit between IT strategy and organizational strategy and take corrective action to align the two, when

necessary.

Understand General Systems theory, including its key principles and applications.

Model organizational processes with at least one modern business process modeling language.

Extract information systems requirements from future state process models.

Build on the foundation of risk-based management theory, apply risk analysis to real organizations.

Determine information systems requirements based on demonstrated needs for organizational controls.

Identify process performance indicators and monitors, applying industry recommendations like ITIL.

Understand emerging technologies to identify innovative business opportunities based on these technologies.

. Develop business proposals based on the use of emerging technologies in an organization.

10. Apply entrepreneurial and creative thinking to transform organizations using emerging technologies.

11. Analyze and document various business stakeholders’ information requirements for a proposed system.

12. Apply modern industrial practices and techniques on system documentation and user interviewing (i.e., ITIL and PMBOK).

13. Apply foundational knowledge of human-computer interaction principles to systems and user interface design.

14. Apply knowledge of data visualization and representation for an application related to analytics and complex data
representation.

PN U AW

Analyzing trade-offs

15. Identify and design the technology alternatives and manage risk across various options within an information systems project
to select the most appropriate options based on the organizational needs and implement a solution that solves key business
problems.

16. Justify an information systems project in terms of technical feasibility, business viability, and cost-effectiveness to
demonstrate the project's feasibility.

17. Analyze and compare solution options according to a variety of criteria and policies to evaluate the different possible solutions
according to how well they promote the organizational needs.

18. Create a budget for IT-based solutions and sourcing options to enable the organization to determine the financial impact of
each option.

19. Analyze the cultural differences that affect a global business environment to show how cultural standards and expectations
can have a positive impact on business success to support the process of selecting between options.

Designing and implementing information systems solutions

20. Design an enterprise architecture (EA) using formal approaches by identifying EA change needs and by addressing domain
requirements and technology development.

21. Apply a systematic methodology for specifying system solution options based on the requirements for the information systems
solution, considering in-house development, development from third-party providers, or purchased commercial-off-the-shelf
(COTS) packages.

22. Design and implement a high-quality UX (user experience) for target users to enable effective support for the users’ goals in
their environment.

23. Design principles of information technology security and data infrastructure at the organizational level that enable them to
plan, develop, and perform security tasks and apply them to organizational systems and databases.

24. Design and implement an IT application that satisfies user needs in the context of processes that integrate analysis, design,
implementation, and operations.

25. Identify data and information management alternatives and suggest the most appropriate options based on the organizational
information needs.

26. Design data and information models aligned with organizational processes and compatible with data and information security
management criteria.

27. Select the suitable outsourcing contractors based on the external procurement selection criteria and manage people in
development teams including selected contractors in multiple projects and complex situations.

28. Understand the processes, methods, techniques, and tools that organizations use to manage information systems projects.

29. Implement modern project management approaches to information systems project, demonstrating an understanding of
complex team-based activities are an inherent part of the project management.

Managing ongoing information technology operations

30. Develop and implement plans of action for optimizing the use of enterprise technology resources.
31. Develop indicators to assess application performance and scalability.

32. Monitor application performance indicators and implement corrective actions.

33. Establish practices for optimized use of information systems and plan for a long term IS viability.
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34. Monitor and control an IS to track performance and fit with organizational needs.

35. Implement corrective actions by modifying the system, as necessary.

36. Negotiate and enforce contracts with providers of technology service to maintain the operational integrity of the technologies
and services provided and be compliant with the roles and responsibilities of all parties involved.

37. Develop, implement, and monitor a security plan strategy based on a risk management model.

38. Implement corrective security actions, as necessary.

39. Plan and implement procedures, operations, and technologies for managing security and safety ensuring business continuity
and information assurance from a disaster recovery situation.

Leadership and collaboration

40. Manage interpersonal relationships in a cross-cultural, cross-functional team.

41. Provide a clearly articulated vision for the team so that it will be able to work towards a common goal.

42. Support each member of the team in their effort to achieve their best possible level of individual performance.
43. Specify sufficiently challenging goals for the team.

44. Create a work breakdown structure, a task dependency model, and a project schedule for a globally distributed project.
45. Ensure that the project has sufficient resources and manage those resources in a context-appropriate way.

46. Allocate project tasks to project resources in an equitable and achievable way.

47. Monitor the progress the project is making.

48. Respect different viewpoints between team members.

49. View differences between team members as richness and a resource.

50. Listen and consider carefully to the viewpoints of all team members.

51. Establish and support decision structures that ensure equal opportunity to participate by all team members.
52. Align the structure of an organization so that it supports the achievement of its goals.

53. Select the organizational form based on criteria known to be effective.

54. Execute the transformation of an organization's structure so that it does not unnecessarily disrupt its work.

55. Monitor the effectiveness of an organizational structure continuously.

Communication

56. Acquire facts and opinions regarding the domain of interest from various stakeholders in relevant organizational contexts
using appropriate communication methods.

57. Extract information from digital archives using modern data retrieval tools.

58. Communicate effectively in writing in a broad range of organizational contexts.

59. Select the appropriate form of written communication for a specific organizational situation.

60. Use state of the art virtual collaboration tools (such as wikis, blogs, and shared collaboration spaces) effectively in a variety
of organizational situations.

61. Communicate effectively orally with different audiences and using different channels in a variety of organizational situations.

62. Identify and articulate the key elements of a persuasive presentation to support a specific viewpoint.

Negotiation

63. Apply a detailed problem analysis to determine the interests of each party in the negotiation to provide a clear proposal of the
funding, time, and staff required.

64. Articulate and justify service levels for an IT service in terms of metrics that guarantee a description of the service being
provided, the reliability, the responsiveness, the procedure for reporting problems, monitoring, and reporting service level,
consequences for not meeting service obligations, and escape clauses or constraints.

65. Demonstrate the specification and measurements for each area in the level of service definitions to allow the quality of service
to be benchmarked.

66. Identify and apply a more positive and confident approach to negotiating for each provider to support the quality enhancement
of the project design as well as to ensure quality project preparation and implementation.

67. Classify the key decision points, identify who is involved in making those decisions, and understand the actions and
information that will be required for such decisions to be made within an information systems team in the context of competing
internal interests.

Analytical and critical thinking, including creativity and ethical analysis

68. Interpret and comply with legislative and regulatory requirements governing IT practices as well as industry standards for IT
practices. Understand how culture and ethics shape compliance behavior.

69. Analyze privacy and integrity guide for all IT practices.

70. Identify complex situations and analyze the practices guide to ensure the ethical and legal corporate requirements are met.

71. Identify the value of the systems.

72. Identify the system's vulnerabilities.

73. Identify the occurrence of a threat that may exploit a system vulnerability aimed at compromising the systems.

74. Identify a complex problem in, but separate from, its environment.

75. Apply knowledge and understanding to solve the identified problem.
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76. Apply creative problem solving to technology-related issues.

77. Select appropriate data collection methods and techniques for the investigation of domain activities.

78. Capture and structure data and information requirements using appropriate conceptual modeling techniques.

79. Reason effectively with a learned audience based on the results of quantitative analyses.

80. Apply adequate quantitative analysis techniques according to the data analysis goal.

81. Develop innovative and creative models that rely on new uses of existing technology or new technologies themselves.

82. Develop a plan to exploit new and emerging methods and technologies for new purposes within an organization.

83. Devise new ways of structuring and performing domain activities at different levels (individual, team, process, and
organization) while considering the enabling and enhancing effects of information technology applications.

84. Estimate the benefits of the new designs, assess the consequences of their implementation, and anticipate potential adverse
consequences.

Mathematical foundations

85. Identify those domains of interest problems that can be addressed mathematically and find a mathematical formulation for
those problems.

86. Use logical thought processes to divide a problem into smaller components and make inferences based on problem
components.

87. Select and implement an effective mathematical strategy.

88. Communicate mathematical results effectively to a variety of stakeholders.
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A. Evaluate the purpose and function of cybersecurity technology identifying the tools and systems that reduce the risk of data
breaches while enabling vital organization practices. (Cybersecurity functions)

B. Implement systems, apply tools, and use concepts to minimize the risk to an organization’s cyberspace to address cybersecurity
threats. (Tools and threats)

C. Use a risk management approach for responding to and recovering from a cyber-attack on a system that contains high-value
information and assets such as an email system. (Response and risks)

D. Develop policies and procedures needed to respond and remediate a cyber-attack on a credit card system and describe a plan
to restore functionality to the infrastructure. (Policies and procedures)

<M""#=GGH=020-0MG(2H1,,"2 . -0iG(-)+") 1

A. Analyze the importance of communication skills in a team environment and determine how these skills contribute to the
optimization of organization goals. (Communication and teamwork)

B. Evaluate the specific skills necessary for maintaining continued employment in an IT career that involves system development
in an environmental context. (Employability)

C. Develop IT policies within an organization that include privacy, legal, and ethical considerations as they relate to a corporate
setting. (Legal and ethical)

D. Evaluate related issues facing an IT project and develop a project plan using a cost/benefit analysis including risk
considerations in creating an effective project plan from its start to its completion. (Project management)

<M #< K Pl H2 (4-+2_4K-.-6141 .+

L> Express how the growth of the internet and demands for information have changed data handling and transactional and
analytical processing and led to the creation of special-purpose databases. (Requirements)

A> Design and implement a physical model based on appropriate organization rules for a given scenario including the impact of
normalization and indexes. (Requirements and development)

8> Create working SQL statements for simple and intermediate queries to create and modify data and database objects to store,
manipulate, and analyze enterprise data. (Testing and performance)

"">  Analyze ways data fragmentation, replication, and allocation affect database performance in an enterprise environment.
(Integration and evaluation)

7> Perform major database administration tasks such as create and manage database users, roles and privileges, backup, and
restore database objects to ensure organizational efficiency, continuity, and information security. (7esting and performance)

MM L +16 (-+1/5>A,+14 iM1) 7 . 2026A

L> Tllustrate how to code and store characters, images, and other forms of data in computers and show why data conversion is
often a necessity when merging disparate computing systems. (Data mapping and exchange)

A> Show how a commonly used intersystem communication protocol works, including its advantages and disadvantages.
(Intersystem communication protocols)

8> Design, debug and test a script that includes selection, repetition, and parameter passing. (Integrative programming and
scripting)

"*> Tllustrate the goals of secure coding and show how to use these goals as guideposts in dealing with preventing buffer overflow,
wrapper code, and securing method access. (Defensible integration)

<M™#B*"Mi#BL+E2 (F" . 6%

A. Analyze and compare the characteristics of various communication protocols and how they support application requirements
within a telecommunication system. (Requirements and Technologies)

Analyze and compare several networking topologies in terms of robustness, expandability, and throughput used within a cloud
enterprise. (Technologies)

Describe different network standards, components, and requirements of network protocols within a distributed computing
setting. (Network protocol technologies)

Produce managerial policies to address server breakdown issues within a banking system. (Risk Management)

Explain different main issues related to network management. (Network Management)

®
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L> Describe how the historical development of hardware and operating system computing platforms produced the computing
systems we have today. (Computing systems)

A>  Show how to choose among operating system options and install at least an operating system on a computer device. (Operating
systems)
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8> Justify the need for power and heat budgets within an IT environment, and document the factors needed when considering
power and heat in a computing system. (Computing infrastructure)

""> Produce a block diagram, including interconnections, of the main parts of a computer, and illustrate methods used on a
computer for storing and retrieving data. (4drchitecture and organization)

ME>GPHI>A, +144G-(-/'64 1

A. Justify the way IT systems within an organization can represent stakeholders using different architectures and the ways these
architectures relate to a system lifecycle. (Requirements and development)

B. Demonstrate a procurement process for software and hardware acquisition and explain the procedures one might use for testing
the critical issues that could affect IT system performance. (Testing and performance)

C. Evaluate integration choices for middleware platforms and demonstrate how these choices affect testing and evaluation within
the development of an IT system. (Integration and evaluation)

D. Use knowledge of information technology and sensitivity to the goals and constraints of the organization to develop and
monitor effective and appropriate system administration policies within a government environment. (System governance)

E. Develop and implement procedures and employ technologies to achieve administrative policies within a corporate
environment. (Operational activities)

F. Organize personnel and information technology resources into appropriate administrative domains in a technical center.
(Operational domains)

G. Use appropriate and emerging technologies to improve the performance of systems and discover the cause of performance
problems in a system. (Performance analysis)

<M"#>CN>2HE-(LiIN* . /-41.+-0,%

L> Use multiple levels of abstraction and select appropriate data structures to create a new program that is socially relevant and
requires teamwork. (Program development)

A> Evaluate how to write a program in terms of program style, intended behavior on specific inputs, correctness of program
components, and descriptions of program functionality. (4pp development practices)

8> Develop algorithms to solve a computational problem and explain how programs implement algorithms in terms of instruction
processing, program execution, and running processes. (4/gorithm development)

"*> Collaborate in the creation of an interesting and relevant app (mobile or web) based on user experience design, functionality,
and security analysis and build the app’s program using standard libraries, unit testing tools, and collaborative version control.
(App development practices)

<M™#TU ;MT,1(4"051("'1.)1451,'6 .1

A. Design an interactive application, applying a user-centered design cycle and related tools and techniques (e.g., prototyping),
aiming at usability and relevant user experience within a corporate environment. (Design tools and techniques)

B. For a case of user-centered design, analyze and evaluate the context of use, stakeholder needs, state-of-the-art interaction
opportunities, and envisioned solutions, considering user attitude and applying relevant tools and techniques (e.g., heuristic
evaluation), aiming at universal access and inclusiveness, and showing a responsive design attitude, considering assistive
technologies and culture-sensitive design. (Stakeholder needs)

C. For evaluation of user-centered design, articulate evaluation criteria and compliance to relevant standards (Benchmarks and
standards)

D. Indesign and analysis, apply knowledge from related disciplines including human information processing, anthropology and
ethnography, and ergonomics/human factors. (Integrative design)

E. Apply experience design for a service domain related to several disciplines, focusing on multiple stakeholders and
collaborating in an interdisciplinary design team. (Application design)

M HCKSHIC1@4- . /1K 2@'01%>A, +14 1

L> Design a responsive web application utilizing a web framework and presentation technologies in support of a diverse online
community. (Web application development)

A> Develop a mobile app that is usable, efficient, and secure on more than one device. (Mobile app development)

8> Analyze a web or mobile system and correct security vulnerabilities. (Web and mobile security)

""> Implement storage, transfer, and retrieval of digital media in a web application with appropriate file, database, or streaming
formats. (Digital media storage and transfer)

7> Describe the major components of a web system and how they function together, including the webserver, database, analytics,
and front end. (Web system infrastructure)
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Software Requirements

1. Identify and document software requirements by applying a known requirements elicitation technique in work sessions with
stakeholders, using facilitative skills, as a contributing member of a requirements team.

2. Analyze software requirements for consistency, completeness, and feasibility, and recommend improved requirements
documentation, as a contributing member of a requirements team.

3. Specify software requirements using standard specification formats and languages that have been selected for the project and
be able to describe the requirements in an understandable way to non-experts such as end-users, other stakeholders, or
administrative managers, as a contributing member of a requirements team.

4. Verify and validate the requirements using standard techniques, including inspection, modeling, prototyping, and test case
development, as a contributing member of a requirements team.

5. Follow process and product management procedures that have been identified for the project, as a contributing member of the
requirements engineering team.

Software Design

1. Present to business decision-makers architecturally significant requirements from a software requirements specification
document.

2. Evaluate and compare tradeoffs from alternative design possibilities for satisfying functional and non-functional requirements
and write a brief proposal summarizing key conclusions for a client.

3. Produce a high-level design of specific subsystems that is presentable to a non-computing audience by considering
architectural and design patterns.

4. Produce detailed designs for a client for specific subsystem high-level designs by using design principles and cross-cutting
aspects to satisfy functional and non-functional requirements.

5. Evaluate software testing consideration of quality attributes in the design of subsystems and modules for a
developer/manufacturer.

6. Create software design documents that communicate effectively to software design clients such as analysts, implementers, test
planners, or maintainers.

Software Construction

1. Design and implement an API using an object-oriented language and extended libraries, including parameterization and
generics on a small project.

2. Evaluate a software system against modern software practices such as defensive programming, error and exception handling,
accepted fault tolerances, in a runtime mode that considers state-based table-driven constructions on a large project, as a
member of a project team.

3. Develop a distributed cloud-based system that incorporates grammar-based inputs and concurrency primitives for a medium-
size project and then conduct a performance analysis to fine-tune the system, as a member of a project team.

Software Testing

1. Perform an integrative test and analysis of software components by using black-box and use case techniques in collaboration
with the clients.

2. Conduct a regressive test of software components for a client that considers operational profiles and quality attributes specific
to an application following empirical data and the intended usages.

3. Conduct a test utilizing appropriate testing tools focused on desirable quality attributes specified by the quality control team
and the client.

4. Plan and conduct process to design test cases for an organization using both clear- and black-box techniques to measure quality
metrics in terms of coverage and performance.

Software Sustainment

1. Describe the criteria for transition into a sustainment status and assist in identifying applicable systems and software
operational standards.

2. Relate to the needs of operational support personnel for documentation and training and help develop software transition
documentation and operational support training materials.

3. Help in determining the impacts of software changes on the operational environment.

4. Describe the elements of software support activities, such as configuration management, operational software assurance, help
desk activities, operational data analysis, and software retirement.

5. Perform software support activities; and interact effectively with other software support personnel.

6.  Assist in implementing software maintenance processes and plans and make changes to software to implement maintenance
needs and requests.
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Software Process and Life Cycle

1. Engage with a team to translate a software development process into individual areas of responsibility.

2. Commit to and perform tasks related to assigned or agreed-upon areas of responsibility.

3. Propose and justify software lifecycle process improvements based on team capacity, project progress data, and quality
analysis as part of a software development team's retrospective activities.

Software Systems Engineering

1. Provide a description of system engineering concepts and activities to identify problems or opportunities, explore alternatives,
create models, and test them.

2. Develop the big picture of a system in its context and environment to simplify and improve system architectures for supporting
system designers.

3. Develop interfaces, which interact with other subsystems. Use information hiding to isolate the contents and collaborations
within subsystems, so that clients of the subsystem need not be aware of the internal design of subsystems.

4. Work effectively with engineers and developers from other disciplines to ensure effective interaction.

Software Quality

1. Distinguish quality attributes that are discernable at run-time (performance, security, availability, functionality, usability),
from those not discernable at run-time (modifiability, portability, reusability, integrability, and testability) and those related
to the intrinsic qualities of architecture and detailed design (conceptual integrity, correctness, and completeness).

2. Design, coordinate, and execute, within a project team, software quality assurance plans for small software subsystems and

modules, considering how quality attributes are discernable. Correspondingly, measure, document, and communicate

appropriately the results.

Perform peer code reviews for evaluating quality attributes that are not discernable at run-time.

4. Explain the statistical nature of quality evaluation when performed on software execution; develop, deploy, and implement
approaches to collect statistical usage and testing outcome data; compute and analyze statistics on outcome data.

5. Interact with external entities including clients, users, and auditing agencies in conveying quality goals for processes and
products.

W

Software Security

1. Apply the project’s selected security lifecycle model (e.g., Microsoft SDL), as a contributing member of a project team.

2. Identify security requirements by applying the selected security requirements method, as a contributing member of a software
project team.

3. Incorporate security requirements into architecture, high-level, and detailed design, as a contributing member of a software

project team.

Develop software using secure coding standards.

Execute test cases that are specific to security.

Adhere to the project’s software development process, as a contributing member of a software project team.

Develop software that supports the project’s quality goals and adheres to quality requirements.

Nank

Software Safety

1. Describe the principal activities with the development of software systems, which involve safety concerns (activities related
to requirements, design, construction, and quality).

2. Create and verify preliminary hazard lists; perform hazard and risk analyses, identify safety requirements.

3. Implement and verify design solutions, using safe design and coding practices, to assure that the hazards are mitigated, and
the safety requirements are met.

4. Be aware of the consequences of the development of unsafe software, that is, the negative effect on those who use or receive
services from the software.

Software Configuration Management
[None]

Software Measurement
1. Develop and implement plans for the measurement of software processes and work products using appropriate methods, tools,
and abilities.

Human-Computer Interaction
[None]

Project Management

1. Explain the principal elements of management for a small project team.

2.  Assist in the managerial aspects of a small project team, including software estimation, project planning, tracking, staffing,
resource allocation, and risk management.
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3. Develop and implement plans for the measurement of software processes and work products using appropriate methods and
tools.
4.  Work effectively with other team members in project management activities.

Behavioral Attributes

1. Engage with team members to collaborate in solving a problem, effectively applying oral and/or written communication skills.
Work done towards team effort is accomplished on time; it complies with the role played in the team: it uses established
quality procedures; and it advances the team effort.

2. Assist in the analysis and presentation of a complex problem, considering the needs of stakeholders from diverse cultures,
needs, and/or geographic locations. Help in developing a solution for the problem and presenting it to stakeholders, explaining
the economic, social, and/or environmental impact of the proposed solution. Identify areas of uncertainty or ambiguity and
explain how these have been managed.

3. Analyze software employment contracts from various social and legal perspectives, ensuring that the final product conforms
to professional and ethical expectations, and follows standard licensing practices.

4. Locate and make sense of learning resources, and use these to expand knowledge, skills, and dispositions. Reflect upon one’s
learning and how it provides a foundation for future growth.
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UZAUGHA" Y21,/ ™ -0 ) (*/ (42150681 )+ "08) (HO! (+15+ (¥ (<HIZAM) (/ (t+ " 21+91-&/09/ (h21/ * O (<41 58+ / 08l ~+/,21 +8) (%)
109)/(#+"1; &/~ SIKESSIB (AL /OF/ " (/-2 +81 )+ LA%(H™) .1 L+OM £ 147, Q0% (*/(H(1)+" ") (213" +G %0-%!/"0123¢,,21/2!
(%451 /81 %GZA%) (HO! (+1 5% +52U8FHO! £ 1 487 ) (£) /1 (/2321 L +(*U8L 42! (<041 +44+§(9"4(. | (+1%"$+,01 *+*E(R)* *£)/,1 3" +G, HO-%4!
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/7 OF+81234,, 20 /21 (Wl =+7 1 +81+9()+ L1 -+81 /" 1HOQ) /(4" /I KZAK&H%™ Y11 /701 (</ (11 #3H! S6/87 7 =1 +9()+ LU211 )+ L A%(h™ ) 42!
2+9, 015%!+52HEF%01/ (12+ L1, %%, 1+8123¢,, LAGHSHR/S, . IGH(*1/ 1800, HF/ * (1ANRS+81L/ ) 1+$1(/ 23!
|

%421 /440" OZ) AR " (60! /158H%814™ (+09) (4" (+1 (¥ (*W+6.. 1/ 01/ " 1+9(,£"Hl+$] (W1 2(89) (98! +$1 8BIPQPQY2! /444+/) %1 (+]
Y LAK™) L L+ > 2h! 5 H0F%! (<420 )/ 129))%2289,, .1 ZHAFUL /21 /1§+9 O/ (B+ " 1 $+81 /O+A(E+"1 /Y422 (<01 )+ 149 (4" -!
02) 44,4721 /01 (X! $+9°0/(¢+*/,1 HOO)/(¢+" /) ™ (HEAGE2W! | @4 %! BBPQPQG2! L422¢+1 %7021 /(1 )+)h4(9/,, .1 /0!
2(69)(98/,, . 10WSH™ 4™ =)+ LA(H™) . 14" I2UEFE) L (+1)+ LAO(E™ ~I1H(H#21-+ORT) + ), Q2+ ™ I(*/ (1 (%421 L+0%, 1+81) + L A%(h™ ) . 12%+9,0!
0" OURAH™ 1 +(*W! /800721 +81 A&+8H226+" /1) 4158 () (</( J0 £ HZ+4/5, 14 (h=8/ ) (+1609) /(4" =1 )+ L AO(H" ! A4+§%226+" / 2]
PR (KR 24%) (211 + LA™Y .14,/ . 128-"488)/ ™ (&+ 21/ " OL/ahI4-*, . 10h)+ L 1 %" OO!$-+2159(98%!) 9a8#) 9, 9.1 10024 "3ha2g!
)4 2HOUE/ (5+ ™51 DXL+, +GH" —1 206) (#4721 A0%2%" (1 (! BSPQPQ! 1 L +83! O(/4,1 )+LA%(h") .1 L+0%,1 /701 £,,92(8/ (k2! #(2!
JABE) /(71928 1/ 1<5=XE U, 12.. " (2821481 (13" +G O~/ 8h/ 21/ AAG+AG/ (R(+1/157) )/ ./ 98h/ (1) + L A9 (4" - 14d+-&/ 1)

|

D.2: The CC2020 Definition of Competency

|

88PQPQg2! 0%$# " #(#+"1+81)+ 1. 4%(%") . 1*/21%F+,F%0! $&+ 1! "9 1 %6+92! 1 +0%, 2! $+&1 )+ L. 4% (%" ) . 1 0%F%,+4%0! /0! /44 #%0! 4"

0#58%8%" (1%09) / (#+" 7,188/ L%G+E32>! L1 92%$9, ! +FUEF#G! +81 )+ 1. 4%(% ™) . 1+)) 98214 ™ (*%! k< /&F /80! X " #F624( . | 8+ 1. 4%(%") .!

")+ /6. ) KGPIGHE) * 1458982 (F%IS+, , +GE " - 1%Z4,/ " / (#+ !
Competencies, in the most general terms, are “things” that an individual must demonstrate to be effective in a job, role,
function, task, or duty. These “things” include job-relevant behavior (what a person says or does that result in good or
poor performance), motivation (how a person feels about a job, organization, or geographic location), and technical
knowledge/skills (what a person knows/demonstrates regarding facts, technologies, a profession, procedures, a job, an
organization, etc.).

1l

88PQPQ!/&(#)9,/(h2! /1" +(i#+ " 1+8)+1.4%(% ") .1 /21 /1481) (#) /) L%/ " 21$+61%Z 48%224 " -1%09) / (#+" /! -+/ ,2V; AL/ " <|_/0<=!

(*/(1 8%%8"%2! (*%! C"+G,%0-%E - 34, ,E""#24+24(¢+" 1 QCE-E*"D! $&/ LUG+83! 4+49,/843%0! #°1 (*%! 627PQ<\! 8948#)9,91! _%a+4(!
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56781 GHSHR! (+] (U1 ) /4S54 4.1 /01 2(8/ (Gh. 1 $+8 /44, #* 1 13" +GEG*/(n! (+ A%ES+AL! /1 (/231471 )+* (HZ() 8+ L A%(%") . 12!
W/ £IHOIG " 1137 +GEG*/(N13 " +G, HO-WH21/ 44 SO 1/ ) (#+ 7 1(+1/))+ L4 £2%1/\ (/231%™ YhiE™ 1 /A4 £) /(4 11234, 21%Z 48922
13" +GE*+Gon! 1 = 3¢, 21 /8341 L+2(1+8(%h" | O%F%, +4%0!-+F8! (11 /01 GH(*148/) (£) o S+ 26HOW" (, . 11234, 1 O%FH,+41 " (1+8(%6"!
BRHOMI 1" —/ -5 196" (14 1/ 148k —GOR224F ARG/ B) % . L~ *UEE+GOUAT) + " H(EFHIAG+) %2218 BPQPQGRIONSE " 4(t+* 1H+81)+ LA (") .1
21 /0+AMOVA, ++ 12! W%, 21+81)+ - "H(EFHIAG+)%22!; L) LQ<S=! (+124%)48 .| (<01 0%-G045h1+8123¢, , 1%Z4%) (601£129) ) 42259, 1 (/23!
1))+14,52% 14" (!

|

X238, 21081 1" 24+ " 1+81)+ 1A% ) . 21+8(6 /2222001 " ORI, . 11(*8+O-*1+52UEF/ (3+ " 1+8I(*HIAG+)%2214+8IHO/ (. H$IG+3!
A8+09)HO 2L/ Y (HF/ (47 1481 13" +GEG*/(n!/ *#1/(H0!5 . 113 * +GE*+GNISO2%2! (¥ 3* +G, %011/ * 0123¢, 2104 15" 24+ * IK+4!
(<7 (180724 11 (<1289, "%221+81/ 1 L" (1+$13 " +G, HO-IE"1/1)+ LAK(K™) . 124%)888) /(+ 14214, 19" O%R2(/ " O/5 1 G*"
44,8501 /(111 K%, 1 +$123¢, 99, " $221100->11 24%) #9601 +81 +52HAFHO! /21 /1 P, 1-+H1 A ++ L g21 )+ - " H(HFU A0+ ) 225 X hihG+%11 /!
0,361 %6" (14813 +G -1/ " O1(<0 %, 1+$123%, | GH(*IG*E) * (1421 /44, BHOL/60h1 "R)K22/8¢, .1/ " O1" /(987 . 1)+ "N+ O/ 214/ 4%
BT (MO 2480/ (471 +81 /1) + LAN(™) 51671 (<420 G/ .11 (*%! 8BPQPQ! )+ LAK(H™) .1 L+0%,! &%/ 432! /1 A%6§+4L/ * YUES/2%0!
WAL+, +— 15/ (1 8L/ (21 ™ 16 L™ (14913 +G, HO-ShIE™ 1/ )< k8™ -1 /1(/ 23]

|

0788815 (8!
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!
Figure D.2. Conceptual Structure of a Competency Specification
1

BBPQPQU2IOKSH™ #(1+ " 1+81)+ LA%(h™ ) . 1™ (h-&/ (h213" +G HO-%1123¢, 211/ " 010§24+24(4+ " 1GH(*1(/231K2(/5,#2%4" - 1/186/ LHG+43!
O02¢- 0401 (+1 )+ L AG%*%" 24F%, .1 002) G501 )G¥(0ha/! (+12044-+6(1 5+(*19" 0%G2(/* 04" 1 )98#) 9, /81 29510) (! 1/((ha!#*14%0/ ~+- .1
/701 (0! §HOR24(62! +$1 (/23! ANASHEL/ ™ YL E™ 1 (*%! G+34,/) ! St L1 G*£)*1 (4l 205M) (1 2L/ ((%8! O%EEF%! LI )+ 4%(h").!
2(/(hLY" (1421717 /(9871 /" -9 ~HIHZARH226+" 1481 (1 )+ LA%(H™) .1 (*/ (1420 L+8%1 /448+/)*/5 b1 / * 019" OU&2(/ * 075, ! (+1 (*%!
~Hh K8/, 1/908H" Yhl+$1) 08k) 9, /1G4, Wl (<L L +EHINZA, ), . IKZARK22HO!)+ L4+ h" (12(89) (QWHIS/ )4 (/ (421 /90K(/ " 0L/ " /. 24!
Ki-O81 *"5P1 #,,92(8/ (2! (*W! &6,/ (+"2%441 SH(GHA™! /1 * /(98,1 /™ -9/ -%! GG $+61D1 )+LA%(%") . 2(/ (L™ (1 /70! (%!
Y+ L4+ "% (12(39) (QHONALN" (/(¢+7 14813 +G, HO-%1123¢, 211/ * 010424+ 24(¢+" 51

|

671 (U8 L +2(1 2614, HIS+ELIN/1 28" -9, /81 6/ (+ LEYD! )+ LAH(H™) .| 24%)48E) /(+" 1 Lt~*(1 /00822 (! ~+7 21 $+81 /12+ (/& IN+5!
$97 ) (#+ 1+41)986£)9, /810, %L 1™ (1)+* 2(89) (HO'S&+ L 1/1294(/5 1)+ L A%(%™) . 12/ (L %" (/" OICI! = 11/ " O 1)+ L4+ "% (21 &/ -S=!
J2ARGIKE-OR" > 1%/ (1 (+ LAY+ LAK(R™ ) N Lo=*((*h" I5%1/228 L8,/ (HO1/21/ 1)+ 2(H(OW " (148171 L +831)+ 1.4, hZIF) + L4+ 24(D!
LA™ .1/ 21A%8 K- ORI kol 8+ L A+24(h )+ LAK(H™ ) . 124%)48£) /(1+ 219" §+,01 /21 (894! 2(89) (98%2! GH(*158/ " ) *1/* OF /!
" +OUDIKE-ORHL" S, 02(&/ (h21(*<42124(97 (+ " IG AL/ 1)+ LA+ 24(h1)+ LAK(H™ ) . 12A%)488) / (#+ " 88DI L/ - 1)+ L 54" HI5+(*1/ (+ L)
BLD/ " O1+(XHEY) + 14+ 2¢(% 98D ) + L AK(h™ Y201 8+ 1A% ) .1 24W%)E8E) /(14 21 /ath! * 481/, . 1)+ 2HOKAOE™ | (%1 /~~h~/ (6! /2!
(<. LGRS0 19200N(+1$+8.1.9,/ (HIF/&#+921)+ " $4-08/ (+ " 21+81%409) / (HO1/5¢ 4( . UN+510%2) &+ 2114,/ * 214$12(90 . 11/) /0% L£)
Ol GIR2I1(&/E £ ~TYUR(HSE)/ (H+ " 211AG+§226+" /17 YRHOH(/ (44 21/ ™ 01 £) " 20811/ * 012(/ * O/8021+814%8S+41/ " YHIKF/, 9/ (3+ 16"
(<421 209 2011 L+ )+ LA HZ) )+ L A%(% " Y520 /8351 1+0%, %01 /21 )+ L A-+24(021 +§1 +(XH8 )+ 2(4(9%" (11 2944-+8(¢* -1 )+ L A%(% " ) 42!

Figure D.3. Atomic Competency Specification: (A)
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Figure D.4. Composite Competency Node: (C)

Figure D.5. Competency Tree of Atomic (A) and Composite (C) nodes
!
671 (*U! 29%) (#+ 21 (*/ (1 §+,,+GI1 G 298F% . (*¥%! /" /(+ 1 1+ /1) + 1 A%(% ") 1 24%)#8E) /(U (%! )+ L A%(%" ) 1 2(/ (%% (1Y (%!
3"+G,%0-%! )+ 1.4+ %" (! Bknowing whaDl! (*%! 234,,2! )+ 14+"%" (! Qknowing howDI! /°0! (*%! 04#24+24(+"2! )+1.4+"%"(!
(knowing whyD!!

I

b
h
3'9HSh - A/4?1 - B/3/6<=1&3-3/ - /63FINL)/H(6%-%?1 - B/3/6<=h&B/<(2(<-3(16%

1

L21/1G*+,%I1/1)+ L A%(%") . 124%)#%) / (8+ " 1%Z48%22%2! /1 1. +0%,!+$13 " +G,%0-%! (*/(1#2!23%,,99,, . 1/ " 0148+8%224+" /,, . 1/ 44, #%0!
£H12+ %! (/231 %Z%)9(t+">! 2%%! )+ L A%(%") 120/ L% (! +81 /1) + L A%(%") . 1 24%)#88) / (5+ "1 42! /1 )+, +HOR/ || ZA8%224+ " ! (*/(!
29))E")(, - D)+ FU . 20 (O A%E(H %" (1/58,#( - 1 -+/, 2L (+15%! /(747 %O! (*&+9-*1/1)+9820! +812(90 . 1 +8&! (*%!) /4754 #(4%2! 8%, %F /= (1 (+!
29))%22%9,, . 14%8$+8 14" -1/1(/2314" | (*N! G+&34, /)11 2% )+ 1 4%(%™) - I S8U%ES+& L 12(/(% %" (16%4&%2% " (21 (*%! )+ L. 4%(%") . 1¢"!
(%221 (*/(1 /831 $/ Lk #/81 /701 )+ L ARY%™%" 245, %! (+! /1 GHO%! /90#% " ) l! (. 4¢)/,, .1 924" -1 /IF+)/59,/6 .1 8/ L& /8! (+11 /" OV (*/(!
8962+ /(%2! GH(*1! (*%! /908%™ )>! 2*%! )+ L 4%%") .1 2(/(% L% (! #2! (*%"! 2(89)(98/,,.! /9-1%" (%O0! /0! /1.4 #$#%0! £*! (*%!
%" 91 Y&/ (B+ " 1+313" +G,%0-%11234,,211/ " 010824+ 24 (#+ " 21(* /(1) + 1.4, % (%! (*%1) + L 4%(%" ) . 124%)#$#) / (#+ ™>!

1
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$"9">$10610)/F8/MQ0610(681R4-¥SH-*1-421 _ B16/631124?1 _ B/3/6<=H

|

L2~ 1)+ L A%(h" ) . HZAR%22%213* +G, HO-1123%, §,, . 1/ " OLAG+§%226+" /., .1/ 4 MO 10+ L H(/23IHZR) 94+ = ¥(2IF+) /59, /4.
GH,, 1 +8(1h" 1 08/ G! $6+ L1 +(*%) #1.4,8H01 +81 2(/(HOL )+ L A%(%" Y211 /(! 2+ L1 23¢,, %, 11 898, %) (0! (*&+9-*1 2+ Lt (7231 (*/(!
Y+ (6Z(97 3521 G*/ (1214* (" 001 %01 3% .1 /2400) (1£21HZA8%224+* A *+G (+1HZAGH221 (1 )+ L 4+0 (21471 1%/ *4* ~$9,1G/ . 2!
G*/(1 37+G %0-W! #2! 744 BOIl (*h! UZAW)(/(#+71 +8! *+G1 #( #21 234, $9,,.1 /44,8401 /701 G*/(! 0#24+24(3+" 2! 2%+9,0! 5!
O L+"2(8/ (017, + -1GH(*1/129) )%22$9, (/231!

|

X0 8921/ 01 L +2(1hZAGH224F1 /248) (142! (<941 3™ +G U0l (*/(1)/ ™1 /" 012%+0,015%! 234, $9,, .1 /44 B0 2%l $+, +G" -1
295206) (+" 21+ 9,1 (*80001 AUE24%) (HF921+ " 137 +G, HO-1208(/5, WIS+ 1+O% 7 -1 46+§226+" /, 1)+ LA%(H" Ykl ™ 1)+ 149 (¢ " -1
XU /Y *14, 1 N/ SHIET L (RHIZAR) (/3 21481)+ LAQ(H™ -1-8/09/ (h21/ " 148/ ) (F) 4™ -1 A4+§%228+ " / 218+ 1 A9(¢" ~1-8/09/ (2!
S0 +8L/ (§F%, . IHZA%) (HOL(+123¢, 89, . 1744, 1)+ LA9(H" ~1082)#4 4" /813" +G HO-W168%, %F/ ™ ({(+1(* Wikl /) /0% L£)144+—&/ LDI!
§+970/(+° 7,137 +G, HO-%1)+ " 262(06* (1GH(*I5/) )/, / 98/ (H1%0Q) / (4+ " 11/ * 011 /2(, . 1 4&-+8228+ /13" + G HO-Sh1gth, hF/ * ((+1*+G!
~8/00/ (2! +ARE/ () 2! AG+$224+ 1,21 PHUL HOW (58)/(+ 71 481 2+1%) 3*+G HO-U! /8%/2! /2! rO2)44#* & 1g! 2+1%! /2!
[$+970/(#+7/,1g1 /" OV +(*W82! /21 rA&+§228+ 7,1 1/ .V 51 /854(8/&. 1 5O(I1H™ | (01 %" 1! G*/(142! "U%0MO! £2! /* 19 O%2(/ " O/5 !
F+)/59, /6. 192%89, |(+1(*1/90#%™ YHIS+a1) /81 " O1)+" 242(4™ (1) + LA%(h™) . 12(/ (hLh™ (2!

|

TriGREg" () 7+, - /01" 12.43./45617 /) 8392 00!
|

PRUIHY ), +A%0E/1+81)+ LAQ(E" 13" +G UL (*/(1%/21/)) 919,/ (O GH(*! (*HUSS+4(21+8! (lknowledge area, knowledge
unit, learning outcome 1+0%,+FUEI(*HL/2(*/ $T)h" (98 . 14&+FHON2L/168) ¥I$+9 " O/ (+ 7194+ 1G*)*I(+10KF%, +41) + 149 (¢" -1
Y LAK™) D) /(/,+-218+81 (FHIF/6+921295042) 4 £ 421481+ LA9(¢" ~1%09) / (+ ™I 221 0%IS/) (+1) +* YA (21+810£2) 4 7 /..
L A%%") 1 /8% #*1 )+ 11+ 02! 5O(1 EUHOMM! $+8L9,/(4+1 (+1 $/)% 4/ () #° (hi+-AU8/54 (.1 /701 §492/58 (.1 /14" -1 (*%!
2730+, 0%8215+(*1/) /0% LE)!/ " 01" 092(8/ )17 L4, + . HA2ISGHHOW " (, . HO%™ (£5 . 124)A88) (1) * "+, +~Hh21+81-% "8/ 13" +G O 4!
S8/ 21 @511 "H(G+E34" -11), +901 )+ 149" ~112. 204121 /™ /, . 26211/ * 010/ (/5/ 2H0> L 21 /1$+9" O/ (3+ 1 /)i+22! (<! 8+149(¢" - !
BO8EK)9, /1 2hH211 02)#4 4 781 3" +G %01 #2! 2+ L( 102! OS8%A%" (,.! /5% %01 +&! 0%2)&5H0! / L+ -1 )+149(¢" -1 295E
082) 84, 4™ 215->11)+ L AO(HEI2) ™ Y1 ™ $+6.L/ (412 2(h L 218 BPQPQIASS+H(21(+14%+ L+ (1) + LAU(H"™) .1/ 21/ "+ FUG/&) 4" -1
$8/ LUG+31(+10%2) 851 ) + L AO(E* ~g218:+ HIA™ 1(¥HL), /228++ L1/ * OV (*HIG+34, /Y HIAGK2 " (21/ * 1+A4+8(9 " H(\(+1* +8L/ ATH(*4!
F+)/59, /6. 1$+81 0%2) 8454 1 )+ L A9(F" -1 )+ LA%(h" ) .> LI *+81/ £J%0! F+) /59, /8. |5/ 240! 94+ 1%Z42(¢" -\ knnowledge area,
knowledge unit, learning outcome! )9i#)9,911 24%)48E)/(5+721 )/ ™1 ), /8451 (<% (K12 5.1 G*£)*! %09)/(+42! 40%" (4.1
082)#4, 4" /8..13"+G,H0-%1/ " 01#(2123¢, 99, /44 £) / (#+ 51!

|

2754 <! AR2H" (21 /) GhARKZN" (/(HFH 20176 1 481 )+ LA -1 374G HO-W! /8%/21) Z(&/Y(HO! S+ L) (<! )+LA9(E" -
0£2)#4,4" /6..10+) 911%™ (21495 #2*401 24™ ) 8BPQQS! %4l (*h! (/5 1214™ )+ L4, (k1! G*/(1(1 Ab+FH0%21E21 /12/ 14,1 %%
6, IF+)/59, /8. 18+81)+ 1L AQ(4" 13" +G HO-Ig++(HO ™ (*%1)-+, 1) (HFHI G20+ L 1+81 (<HIOHSSHa%H" (1)+ LA9(H" -1)+ L 19 "#(#h2o!
!
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275,50 <1 %A8%2%" (/(#F%! - 91 1./6. 1+$18+ 1. 49(¢" -1C " +G,%0-%! L &%/2!

| C.re8)0c, ) | O1;m %8 1%)Ji8-88'208," |
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275 1" 5P1 L+ ()N /00%!

L, (%+9-*12/5 1! *"><1 291 1 /84 J%2) /h/21 +91 )+ LA9(H" 1 3" +G HO-! - 4/ "%OL /" 012.. * (*Wh24IHO! $et 1L (*h! 2671 %2(/5,£2*%0!
)+ 149" -1)986#)9,/18%->11; L) LQNIL) LQSICE/P=DI! (<421 F+)/59, /8. 10+421 * +(1 /008221 1./ . 13" +G, KO- /83h/ 214" (h-8/ !
(+1)+149¢" -1 48/) (F) 1 6(1 /) 32 F+)/59,/8. 1 $+81 0%2) 8454 -1 3™ +G HO-l +81 /1$+9" 0/ (+"/,1 /" OF+81 A4+ §224+" /1 ™ /(98!
YL+ (+ /" VGt +(1/, D)+ LAO(E" -1 02) 84, 4" 2! DUE(HHE! 0+%21 /5 %1 " *><1 /0022189 ) ¢+ 7,1 /884721 +81 5924 %2211
2)H0" YL R —+FHE™ 106" (1 G177 1 O O%E2(/ " 08 ~1 +81 (XL /44, £)/(#+1)+" (HZ(1£21 )RO)#/, | $+81 HSSR) (£ )+ LAO(4™ ->1 %!
§+,,+GH" - 120) (#+ " 21568, . ¥, O2(8/ (I (*H21/8%/2)(*/ (12%+0, OISHI-HFU™ 1)+ LA™ ) .1/ ((h" (#4187 15/))/ ./ 98h/ (WIHO9) / (3+ !
|

TG 15)<O1L.) /43147 1 1=) , / 24-) /417 /) 83909
|

8+1.49(" -1 082)#4 4™ /8.1 3" +G, HO-U1 /,+ %1 O+21 ™+(1 2088£) %! (+] 483A4/8%! ~&/09/ (62! $+41 29))%2289, 1 +)) 94/ (4+ ! @4 !
0£2)44," /813" +G HO-HI0E2(4" ~QE2%UD1) + L AQ(H" ~1AG+§K226+" /, 21/ L +" -1 AG+§221+ 1 211 <831/ 1/ * 13" +G %0-H1/8%/2!
UGN (%7 ™ 1)+ LAQ(E™ -1 (< (L/BHS+O " O/ (#+ 7,11 (</ (L1 (%% .1 /831 " +8L/ (FFLE™ 12+)#4( .1/ 01 (<1 G+434, /)W K+9 " 0/ (#+7 /)
37 +G, H0-UHl O2UEFU2Y ) /GASD, 0%, ™06/ (1+ ™ 14™ 1) + LAO(H" 144+ -8/ 121/ 2H(218" (=8 | (+1) + L AL*%" 04" =1/~ 0129) )th0# ™ ~1¢*1
(<4199, 12)+AU1+$T) %/, 1™ ~h2106™ O%LE) | (+1(<01)+ LAO(E™ 1487 ) (H(b+ " 6>!)

|

PRI/ R /5H HER2IS+O T O (4 7 [(+1G+E34, /) 1)+ 09) (1(*/ (L/BHL) %™ (KO ™ (* it * OFFH0O/ 18> —>115/26) 1/ ) /0N L) H(8/) .
BRI/ (LA () 2114% . 26) /1, 12) 80" Y21,/ * =97 ~h112+)4/  12) ™ Yh2DIB (W8( . 4£)/,19+9 " O/ (+" /13" +G, HO- 1™ ), 00%21488%6) (¢!
Y119/ (4" 1 1GEH((h™ 1124+3%" 11/ " 014&%2%" (/(#+" 7,1 LHOEO L 251126, SE L/ * /- L0h" (1+81(¥ L6110 +69 LINAGH(+)+,21!
7700 /™ L +(*HEDL L, (*+9-*1 #"EORA(*1 2(90. 1§71 /7 .1 +81 (W21 /8%/2) 1L/ . 5l JAA4+A8E/(hL 71 4/8(£)9,/8) 44+-8/ 1211
UZAWY(/ (4" 21 $+81 (L /44 )/ (+ 1481 $+9 O/ (3+" 7,1 3™ +G %0-h! %HOMMND! 2+ L1 2(49,/(#+ 1471 5/))/,/98%/ (41 ) + LA9(¢" -1
)986#)9, /51!

|

714+ 56821 /QN 23" 14" 0400/ 21G*+1)/ " 1/ 44, (X813 +G,HO-Y1+§1)+ LAO(E" -1 () * "+ +- . 14" 124%)6) 1) + 1L LUR)#/,!
(/232177 0L GH(*1 /1 S, 1-+81 ARO0% ™ Y1 HFH0% ™ )™ 1 /1 AGe+§H228+ ™ /1 24— (51 6121 G%, EGHA-+HE(HO! (*//(1 (*Wdlh! £21 /1 5O~ 4" -1
%L/ " OIS HRICE)* "+ +- . E2/FF . N+51/44 £)/* (21/20) + LAO(H" ~g218+ Sh14™ 1)+ 1 L U8) 611 —+E%8™ 19" (11/ " 012+ ) 1)+ (" 92! (+!
UZ4/ " 01 8+ L A9(¢" ~1N+5! /OFUE(H2H L %™ (21 /856! 86k, H(OhL GH(*1 +4%™ 4" ~21$+81 /44,8)/ ™ (20 A+22%228" -1 /Y F /a1 +81) + L A9(¢" -1
/7 OF+81 $+90/(#+"/,1 \+51 3" +GE*+Go! K+GUFRRIL H(! #21 (*0! 744,8)/" (201 $/)4 () (+) %S (HF%, .1 744, .1 (*0a) )+149(4" !
374G, U0 (+1 L4, + . ha2g! "HHO2! (*/(1 +S(h"1 AR%O+LE" /(62! 71 7225221 %" () A+ 0! 24%)#88)! 1" (¢4 21 +81 /44, 140!
FAG+§228+" / 13" +G, HO-II(*£21421/ , 2+ IHFHO% ™ YHO!5 . (1) +L L+ AO6HOM 104" (215+4) 4/ 82E-+SEZANEH " Yh1/21/146+Z . \(HL!
$+1487) (F) 7, 110% L+ 2(8/ (HOIG+434,/) 1/ )9 L4 ™11

|

67 002(&. 111/ /-a21+8(%" 1/ ~8h1(*/ (VA4+§%228+ " /11" +(NO2(1) + LAQ(E" ~IH+4I$+9™ O/ (#+ /,1/) 9 L0k 1521/1445 1. /& . )b (hi+ " 158!
4871 1)+ 149" -1 ~8/09/ (W) K+81 UZ/ LA, )+ LA -1 24%)4/ 42(2) (h/ LA™ =1 GHC¥1 +(*8) A&+$422¢+" 7,21 S+ 1! F/&H0!
5/)3-8:+9 " 021821/ (! (91 *9h/8(1-+SIHSR) (EFL (6) % " £) /L 44HO6) (212X KO/ 141 (7 L G+631421 (01 1) +-+A%8/ (HFHI +§1 ) ++808 ™ /(%O!
HSSH+A(1+ " (<14 /8(+$1/1- G+ OALHSIANED+ 21/) (B ~1(+-Sh(<81/21/1(h/ LI+81E™ 1(*Wl# " (8362(21+$1/1) + L L+ 1) /920Nl **£) P12+ 154!
ARFSH226+" 1, 11 AR (H(E+08L 1.92(1 O+ 2(8/(h! /™1 YSSR) (EFUL 6Z)*/ ™ ~hl +$1 B0%/2! (*E+Q-*1 )+ (1 /=01 £ (%, #~45 %!
V119" )/ (4 @+i34 -1 1 (0 L2021+ /1" +8L/ (FFHIA/G(1+81/1)+ L A9(E" ~1) 968£)9,9 1 5160%/ ,, . 196$3%) (%! (4/ L G+43!
2%40,0106" ) +1.4/221 £ (WAOK2) 4 47 /& .1 +A4-+8(9 " H(62! G801 (h/ 121 £), 00%! )+ LAO(4" -1 UZANG(H2%! /2! G, 1 /21 A4+$E) 4™ !
— /8" HOY$aek L1+ (981 /804721 +812(90 .5} @4, 1 " +(1 O "EHOM! (+1) + L AO(E" -1 AG+§226+ " /, 211 O%Fh, +4 1 %" (1/* O 1/2(%6.1 /14" -!
YHR(/4™ 11 (<0 200/ 58 HR2LE21A220 (8, (+1+00, 44 —1 /504" "ORRY (& ™ 28(h+ " 196 LIS "hR(+1 48+ 8228+ / N1



LS () 1% Y- 2/0/0F . UG () 10 U L2
11/0/0¢ . +/0/0'32, 2424561

!
/5% 5PV /14 BIWe+SN224+ 7 7,1/ 0IK+9 "0/ (#+° /,1C " +G,%0-%! L &%/2!

|

!

WIS+ " O/ (1+ 7,1/ " 0148+§%22¢+ /13" +G HO-%41/83%/ 21/ 83018% F/ * (1™ 1)+ L A%(%™) . 10%2) 844 ¢+ 11/1) + " 242(%" (IF+)/59,/8.!
$+8I$+9 7O/ (8+" 7,1/ " 0148+$%224+" / /80 / 2\GH, , 15%1%22% " (#/ >12/5,%!" > [148%2% " (2!/12/ 1.4 %IF+) /59,78 . 1§+81$+9 " O/ (#+" 7,1/ " O!
A8+$N224+" /13" +G %0901 2*U2%! /6%!8%48%2% * (/ (#F%! (%68 211 " +(1/ " 1%Z*/92(#F%! 520! - # L%, /8! (+12/5,%!" ><I! (*4#2!F+)/59,/4..!
#2!06/G"186+2162PQ<\!;L)1Q\=!/"0'O:6:PQ<R!; L) L <<=l 5+(*1¢" (8" /(#+"/,, . | /AA8+F%0! )+ L 49(¢" -1)948#)9,/>! 2*%!
(/5% 4+24(2) #3%, .1 )/ " 00/ (%! O+ /4" 21 +81 G+434, /)1 /)9 L% "1 4&+F%™ 1 (+] 5! F/,9E/O0%O! (+1 /1 )+L49(¢" -1 -&/09/ (hg2!
4+4($+ 101!

|

TS 1> +43.24- ) /1") <4, /17 /) 8191 09!

Wa+SH226+" 7,187 ) () g™ 1)+ L AQ(E™ ~ 2L/ " 82 (HOU ™ 1/ " =/ 83/ (4™ 1, 1+81) + L LUEYE/ )+ " (HZOI7FUR . D)+ L AO(E™ - /887 !
EHHOUIGH(¥E 12+ 112+ )/, 1)+ " (HZ(C (*/ (2112085 1 (<914 (04" ¢+ 1481/ " 14 O4FH09/, 11/1)+ 1. L9 *H(. 115+ (SIC* +G, HO-%!
FS /(1 24)47 D)+ " (RZ(1E™ S+6IL20 (%0 ) *+E)2L (U ) + L AO(E" -1 487 ) (H(1+ "6 £21 $/)HO! GH(*! (+15%! 4™ (HRAR(HO1 /21 7448+ A8/ (h1!
ST USE)E/  1+61 " +(1 2+1 /31 /AAG+AGE/ (R ) *+E)%211 /1 )+ LAO(H" 1 A4+§%228+" /,1 1.92(1 4+22%221$+9 " O/ (#+ /1,11 A&+ 8224+ / 1
7 0L/44 £)/(E+1)+" (Z(13"+G %051/ * OV (h=8/ (! (%421 GE(*1 3" +G, HO-! (*/(142! +(*U4GH2HI 24%)#8£) /.| )+ L A9(¢" ->1 2+!
50" SH(1 A8+24%) (P! 2(90%™ (211 LA, +. %6211 Sh-52,/(+8211 /701 (<01 YA(EI™ 10, 06) (+&/ (11 )+ LA9(H™ 1 )986#)9, 91! ~940%, 4 2!
2%+9, 0151/ 21674 £)(1/ 214+ 2245 1 /S+Q((*HIS+O " O/ (4+ /1, 1144+ $322¢+" / 11/ " O/ A4 £)/ (+ " 10+ L /4™ WZ AN ™ Yh1de+ 1.9, ~/ (%0
A+-4/11/(¢)/,,

|

L, (*+9-*1)+ 1L A9(#" -1 4b+-&/ L2V F/84+92, . 1$+)O2H01%Z), O24F%h, . 1+ 1 (h)* "+, +— . 1$+81 2+$(G /83! O%F%, +41 " (1611 ) +04" -
54+()/ 142! /7 01/) /O L#K2DI* /o Adc+ #89/ (HO1+FU&! (<L, /2(100) /%! ; &1/ -<=I1(12%+9, 01 5HL * +4L/ (%I $+815/)) / ./ 98h/ (4!
Ah-8/ L2™V)+LAQ(H" -1 (+147), 000! SHHOI L Y™ (21$+81 /44, £)/ (F+ 10+ L/4" 1HOQ)/ (3+ 1/ OV HZANGH" Yt (*/(14" $+81.2! (4!
AL+ 1 G2V A+ (16" (47 147 1159, 01481487 ) (£) W91 89, (987, 148124 (/1) +* (KZ(21 L/ .1/, 2+ GHHOHHIA82) §45%0IH09) /(¢4 1/ * O
UZANG" YO —+FUE" %" (7,11 +(ESHAEAGHSE(I1 ™ + " EAR+SH(110+ L U2(E) +R1E™ (0™ /(34 / )1

|

LA48)/(#+71 O+ 178720 Y+ L1471 (+1 )+1A9(™ -1 £7),00%! 524" 122! ;P+4<=Il LUHOE)H™ i1 4" 4 0mhs™ ~11 (&/ " 24+8(/(3+" 1!
0 (KR8 %™ (1H0)V 2 SHGHI/B1 L/ ™ . 1295082) 84, 1" 2 12+ LU/ GHIB+LA(H" -pqyl/ " O+ (*%i2!/8%lcyp!8+ L A9 (¢ -1G Mgkl crg2n!
A+24(¢+" 17 0)/ (2 G811 (AR L /6. 1082) 44 4 18 5+) O211+8(421) + LA g2/ 44 )/ (14" 10+ L /4™ K+ Z/ 1.4 1!
(<UA1)+ 1 AQ(¢" ~1205082) 44 4™ pH+$1#™ S+ /(+12.. 2 L 24(2%, $1%/21™ 9 L Ui+ O210%R4F/ (P21 OPES 148t ~8/ L 211 —>11/) ) +9" (7 -1
BTSHRL/ (312 2001201 L/R3(E" ~E6 2 1184™ /" YUES = 11 LHOK)/ E6 2 D)L 7/) %1 +8) (<241 OE6 = 1 4d+-&/ 121421 /1082) 4 4™ 4™ 14(21 4G !
B=*(1/9- 10" (HOIGH(*1)+ LAQ(E" > " . 10%,8" %/ (HOL0+L/4™ 1+81 /44 £) /(341%™ (/4,21 4/4(£) 9, /6214813 +G %011 23¢,, 211/ " O!
A6/ 4211 082(4™ ) (HF0) 0824+ 24(3+" 214" 209 L" (/1 (+1 L/ 34" 14" S+ LHON /2(9(H ) *+£)h2! (*/(123%,,89,, .1/44, 13" +G HO-%¢"1
L8/ (10%24-"17" 04" - /=% L% " (!

|

TLY* 1481 (<U20%Z/ 14 /80 21481) + LA(E" 13" +G, HO - OR2UEFY! (<91 ) /8%$9, 1)/ (h-+84/(+7 1/ " 018+61.9, /(+" 1+3148/) (E) !
/700 /88" =14/ 21 (%/ (1) "V 50 66FHO! 5 . 1 /O(<+84" ~1 806 6F/* (1) + L A%(h™ ) .| 2A)H88) /(347 216" 1 2+ L1 ) /2211 37 +G, HO-H!
14" (<20 JGh/ 21 G, L5 £ (h-8/ (KO A" 1) +LAQ(E™ -1 )+ L AN(H™ ) . 1 24U)H8E) /(1+ " 20 24%)88£) 1 (+1 +/,21/ * O1+506) (EF21 491 /1
A4+-8/ 11 +81 2951 082)44 #* %) B(*%82! 1L/ .1 56! O£2(8450(H0! / L+ —1 245 4% =1 04244 £* 2 £* 1 /*1 /) JOWLE)) 2((¢" =1 +8 /L +" -1



LS () 1% Y- 2/0/0F . UG () 10 U L2
11/0/0¢ . +/0/0'32, 2424561

A/8(£)9, JR1AG+$224+" /10U, +4 L™ (/) (FFE(R24 ™ \(*HIG+434, /)WL 2*UhGh1421 1 9(9/ 150 " USH(\(+15+(*1/) /0% L#/1/ " 014" 092(k..!
G I(HI/G(E) 9,/ (5+ " 1+$I(*HL " HHOL/ " OIF/, O +S1(*H2HI3 ™ +G hO-HI/8/21/22+) 4/ (hOIGH(*1)+ LAQ(H" )+ LAN(K™ ) . 146+ L +(%!
042) 9224+ "1/ " OV (*W14-+2245¢,4( . 1+814™ (KGEL/ " Ol4™ (B/EI0H2)44 4™ /6 1 " +4L/ 43/ (#+ )

|

PR, * (KU24214813 "+ G HO-UL/8/2A8+FEOROIE ™ 12/5 121" <1/ * 1 > [2L/ (1/ 4= YU, 1481/52(8/ ) (++ 512 %4201 /8341 48+ FHO%O!
UGHISHRLE, O2(&/ (#+ 14" 1= %8/ 4GS ) (E) 1, 1)+ LA™ ) . 124%) 488/ (4+ 21 " HHOI3 ™ +G HO-12(¢49, / (HO!GH(*1 &b/ (HEIOW(/# 11
|

|

1"9"98H&. " ())*QOB610(684 T 1OPSH-*i?1 - B16/63*121?1 _ B/3/6<=

|

S+LA%") .1 OU2)GA(H+"2) $+)92! +71 /44, 7 -1 37+G 40-%! 23¢, $9,, . 1! observable! knowledge in action?! (-1 /0!
2(89) (98" =1 )+ LA™ .1 2(/(hL%" (2! 421 2= "488)/"(,.! 2614, B80! 5.1 G6)+- "4 =1 )+ LAO(H" -1 23,21 /21 *+8L/(4F%, !
Y- HEFRLET L™ /(RN &/ (FUG (%7 "1 42. )%+ LH(+8o) P21 241 4 48) /(1) +ddh, /(62! GH(*T A, ++L021 (<& . +81 (%% 8+ "H(HFH!
T/ RN/ 24+ " LKL (R O+ A 1481/ )+ L L+ 1/ ~RH01 94+ " IF+) /50, /8. 14 | (¥ PQQ<I G2+ " 21 (+!
AF+LQ/Z++1 . +8%09) /(+" /, 50 (HFI2Y; L " 0S-12%£26th/ 2+ ™ £ ~18h29, (24" tkmowing howhZARK22401/21/13" +G %041
Y+ L4+"0" (14/4001GH(*1/1234, L WF%, +5268F /5 314" 148/) (£) 1275, 11" Shi £2(2FHE521(*/ (124 "#8 . 123, 1 %Fh, 11

|

275 1" 5ol WFEHOIA, ++ g2 8+ "H(#FHL = 3¢, #2(); L " 0S=!
BAR(1 " +(1471/,4%/5H(E) /1 +L0NED!

|

%4219 O%A2(/ " OF" -1+8123%,, 21%Z44%22%01 /2 observablelknowledge in action) " )24/ (h21/ " ThZAR224+" 1481 /1) + (hZ(1$+8)
FE2UEFE" -1(*H13 " +G,%O-123¢, 99, . /44, FONA+4(E/ - 4™ -1 /\A98A+2HI(+I5H1SO, B¢, HOI6" 1+4UE/ (3+" /, (R L2ICp - i " +41/,, )
FE2UEFHOLE™1 7))+ L 4,82%47 -1 /1 (/2311 G*Hah! (/231 )+ Fh.2 /1 A98A+20! (*/(1 L+(EF/(h2) /44, 4" -1 (*%! 3 +G %Ol GH(*!1 /1
A/8(£)9, /81, HF%, 181238, 1251 (/231 208F %21/ 215+ (<1 (D)) 9 L2(/ * YW G4 IG*) I (+1+520FHICpp = /21 +4%8/ (34 / 4 3%015 .1
(KUL/) (HRIIBO(1/, 2+ (+1/ ™ §L/ (CRI(-HI0824+ 265+ ™ 211" 1N/ (1 L+ O/ (H(<1/) (+g2MAMES+4 L/ ™ YHI(+1) +L.4 (/1 (/231 " OL(+IG*/ (!
1%/298%1+$129) ) k221!

|
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3"9"G8H 3 (*B1*(3(16*PQO610(68R4=PSt-*4-4?1 _ B16/631121?1 _ B/3/6<=}

|

PR LH(/E, /" -0/ - +§1)+ 1A% ) . 113" +GE* ~1G*/(In! 13" +GE™ ~1*+GInl/* 01137 +G#" -1 G* . In1)#22) &k 22021 0+ 1 /47 21 +§)
2)H" (585)18/) (11487 () 0I5 /F4+411/ " 01)9, (987, 1" +8.1.251 2 ) k™ (486) () * "£) /., . W/ (+" 7 DIS/) (1 * 0144/ () HOISY*/ F#+81 % O
(KUL2%0, P21 (+1 /)7 Ch=+88) 7,1 7225221 %0" (U1 (ROM! +81 87, 2611 482%™ (1 +81 /520" (11 )+ 262(h™ (1 +61 %)+ " 262(06" (11 () G+83211 +81 #(!
00627 1" "$24+28(h+ " 2006+, 01" (1, 36) (9, 112+)47, 11/ OV L+6/, 1AGHOH, 1) (+ " 21+81(06™ O% ™ )21/ (14" $, 0% Y5Hh*/ Fi+421(*/(10+]
(1,07 01 (ML 200, Fh21 /210472, N (+1/V) (h=+6) /1 /22522 106" (51 2% 120! AGHO#,U6) (5+ " 21 6348, 6) (1 -/, OINOO S 154 (21 (*/ (1 /81 +(!
JL0 /5 %) (+1 2) 6" (155)! A6+-+$! ©/,9%21 1/ . 0SS! +81 531 %0, 01 O4SSUA%" (,.1 /L+" -1 4" O4F#09/,21 +§1 )9, (98%2>! L" 0! F/,9%!
NOO-hLth" (21/85!/, 2+1+8(0™ 1L O(/5 41+ F81 (¢ L6 /8896) (015 . | (<IAZAMEH" )o1-+$148/) (£) sl

|

6" 1 (*%! 54+/0%K )9, (987, O+ /47211 O24-+24(#+72) 1/ .1 J226(1 A+24(3+"2) &h-/808" 1 FH8(9/,, .1 /™ .1 O%248/5, % HO/ (.1 (*/(!
L+ (HF/ (21 %Q L/ " VU /FH+8 B->11h(*E) 211" (h-84( 1L A/ (% . 11/))+O™ (/5#,4(- 1%+ %2 118%24%) (59, " %22 AQ(1#* | (<41 OI!
(MUl L A+R(1+$10824-+28(3+ " 14210, ($1/ (h, . Wh/ FIHON(<E+O-*14" OFFE0/ | A%E2+" 21/ 44, _#™ ~I(*H313 " +G, KO-/ " 0123%, ,211(*4+9-*!
(HRERISI*/ P+ O™ OFFH0O/, 21 UG/ 4" 1 (IR ™ (0, 36) (1(50+O— 16024+ 245 IO )28+ 21/ 01/ ) (14" 2, &/ <16 ™ (<421 / 44, 140!
)4+ (6Z(11 OK24+26(1+ 20 1.4, .1 ™ /) (HO! FAR(O%2! (*/(1 88, 6) (! (XL F/, 9021 HZARN22H01 5.1 (%! /) (81 (6+Q-*1 (<Uhta! Y*+£)h2l!
OM #2647 211/ " OL/ ) (#4215 L™ " <!

|

L U ELAHG(/™ (1 )+ 26008/ (4™ L E™ 1 (%1 24%)488)/ 5+ 1 481 (¥4l O824+ 26(h+ " 121 (%41 2HA/E/ (341 481 (%31 238, %01 /44 )/ (1+"1 48]
AL+ 228+ /1 421 §+97 0/ (#+7 7,1 3" +G 0! §29)*1 /21 )+ L LO"E)/(+71 ), J&H( .11 Y6/ OUG2*HAIL Yalh/ (EFU! (%47 347 11 /0! (41!
L/ 7-%L%" (IG*E) 4™ ), Q012 " #8£) /™ (1)+ LA+ "0h" (2186 LI(*HIN3 " +GE+GL) / (th--+& . DSkt 110824+ 244+ " 20Gn3 " +GIG* . 1>!
K+81HZ/ 14,611 (%361 0%, +4 10" (1-+81 (<061 0824+ 245+ ™ 1)/ (h-+4821 A8+ FEOUOLE™ 12/5 1" HSILG /21 /) )+ L4 f2*4015 .1 /" /, . 34" -]
BR2H/E)* 14+ " IV BI0%2) B4+ " 20 DGH<IB, <=1/ * O+ (*W81E, / (H012-+08) %21 Vs <=1/ " O1 (" W L+F4™ -1 (*+2HI2(/ (6 L% " (G *E) *!
GURHHO% ™ (5475, 11/ 21/ \CE = VA/4I+81/ 44N/ 21/ 1)+ L A(A™) 1)+ 154" £ ~ICE = 11" 11/ OM+(*Hal)+ L4+ (1K™ Y2+ Lop (4" -1
120)+ 14,570 72 6/ OG2*4A1 #21 532(0 L+0%, %01 /21 /1 )+ LA%(h") . 5) /921 #(1 /2! 14,4401 CE=1 47452 /01 + 701 +81 1 +83!
O824+ 24(3+ " DIB (UL L/ . 1G%, I5UL/T)+, 96 (+ ™ 1+SICE 2 14/H821G*E)*1(* %™ 1/6h1)+ " 2(H( Q" (4/8(21$+81/1) + L A%(%") 511

|

275 01" SSHHE2L/12%-+(1 £2(1+8148+24%) (HFNI0824-+ {3+ 210%EEFHOISE+ LI (* %!, H(0h&/ (981 (+16-+9 " O1+O((*I3 " +G, KO- 1123, 21!
OR2A+28(3+72 /21 )+ LA+ " (21 481 )+ LAK(A™) o1 * 8244 28(+ 71 /20 /" V4™ (8" 26) 1 )+ 1A4+0" (1481 )+ LAK(H™) .1 89482%" (2! (*!
FAAHH(Q"H( ) (1), W8, 1 HZAR22 8 2(H(O(+" 7,1 /7 01 At -8/ L 1/ (£)! F/, 921 %ZA%) (K0! £ 1 /1 ~8/00/ (hy2! G+EB! " §24+24(t+" /)
UZAW) (/(+" 210" GE) %1 (U100 2) B b+ ™ /220622 108" (1481)+ LAK(A™ ) .1/ ™ OF+8I(<h1Gh,/ (H01AHO/ -+ > 2) 8458 ~1/10824+ 24 (t+" 1 (+]
I+ LAKOR™) 17 OF)/ (621/1) /L) + L LA( 0™ ((+12%, SERS, ) (1+ ™ 1/ " O/ 12+ SUGIZ/ L™ /(34 ™ 11142284 * 1=+/ 211/ * OH5NR) (F%2!
(HII/Y* 1LY, 7881/ (%" 75, 21(20H86) (EF01E™ (-8 (3+" 1™ 1) O88£)9, 9 L1024 " ¥/ %™ ) . +$14%0/ -+~ .11/ OI(*8h1)*/&/ ) (8!
+$148+$022¢+" / #2101

|

QA4 DK+ " WL/ " R/ (1) /8, . J0R2(E™ ~ 95221/ 1)+ LA ) 186k LI/L /G ~HO()+ LI/ " 021/ 022%™ (87, 1) * 10/ ) (hak2(2))!
+31/1G, E2(89) (98HOT)+ L A%(%* ) .>1L2129) *E(180hA8%2%" (217128 "#8£)/ ™ (WKZ(h" 28+ " 14| (<UIHZAG224F % 221481 /8" 7 ~1—+/, 2!
/701/002! /" =9/ -1+ L L+ 1(+148+$226+" 7, ZAR) (/(1+ " 2> K+ GHFUEI G+ 192401 £ 1960461 $+6.11129) *1 (he 121 1/ . 1%/24, !
506)+ 11/~ %-+I0488£) 9, (1(+1 " (HRARN(OID*421E2IG UG4S / (4 I/ 1)+ 1A% ) . O (*/ (H2(HL)+ L 54" /(¢+" 1481 (*%!
SIAES+L LI CAZ(IGH(XH(2)+ " 2(H(9%" (ICp = p" ¥ 12186/ 14" - A 5)+ L4211 +EHIF/, 975, UP*L)+ L A%(h™ ) - 12(/ (%" (214+2%!
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D.4: Structuring Competency Statements for Competency Specification
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Figure D.6. Sample Free-form Competency Statement for Systems Requirements
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Figure D.7. Example Systems Requirements Competency Specification
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Figure D.8. Cloud Services in Enterprise Architecture
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Figure D.9. Cloud Services in Enterprise Architecture
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Propose an enterprise architecture based on the organizational business model and consistent with the mission and

objectives of the organization. The architecture should propose appropriate leading-edge technologies consistent with the
organizational requirements.

Figure D.10. Cloud Services in Enterprise Architecture
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D.6: Competency in Future Curricular Guidelines
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Y+ LA/G82+ " (+1HO%" (8. 101+ FUR, /41+414+ 18228+ " 21(%/ (11 . TZE2(I5(GIh ™ 1) O8k) 9, /5125 Wd+(h" (87, )(+ 1% 482%™ (1) 968£) 9, /1!
)986#)9,9:1188/- 1.%" 211/ ON510%2) 445+ 214™ 1)+ LAK(h™) . 1+8118/ )4 (/ (62! /| GHONIF /8sh( . 1+812(90 .1/ 7 01/ ™ /. 241 241
14226+ " 1+$18BPQPQI/ 008224015 . ((HIOKFY, +4 1" (H+$1(<0) + L AK(%" ) . 11 +O%, 5+41)+ 1 AO(£" ~1H00) /(t+ " 10+42!" +(1™ ), O0%!
(FUL/Q(*+44" ~14+$)+ L AO(H" ~1) 986#) 9, /11/1(/231(*/ (1 L. 92(15%19 " O%&(/3%" 15 . 1) 946#)9, 911~ 90, " ith™ 0%/ F-+§218+, +G%0!/ " 0!
£ (th-8/ (KON GH(X1 (K% ™ /= L% (HHSI%0Q)/(+ ™ / 1™ 2O+ 214" I(<I2*/ 44" =1/ " OVhF+, O+ " 1+81(*Uhta1) + L A9(¢" - 14+ -8/ 1.1
L1 4%6*/42) (<01 ~8%/(h2( £ )™ (HF%! 2044+4(E™ -1 (W1 /O+A(H+"1 +81 )+ LAK(H™) .E5/2%0! )98kE)9, /8! 24%)488)/ (4+ 1 #21 (*H!
FAAHH(O"H( IS+ /1 L+ SSE)Hh" (1/ " OLUSSIE) (HF! A/8( " 82441 S(G " 1 /) /O%LE/1 /™ 0147 092(& . 14 1 /008224 -1 (*h! 2% /640!
4/ 2481/0F/ " )" =1 (*%I5% SH(21-+81) + L AQ(¢" —1 (+12+ )h( >N

|

|

|

D.7: Summary

|

PR [ A4%" 0FZ1 0%/, (1 GH(* (<41 * /(O8I +$1 )+ L A%(H™) . I+ %1+ (<141 2/ 196" (1$%/ (982! +$1 (*h! BBPQPQI A&-H6) (>16(1 48% 2% (0!
PHFUR/ ) )+ L AB(™) 1 2(/ (L™ (20 (+ UZHLA, B8 () 744, £)/ 5+ 1481 (%! (U5 8+LA%(h™) .E5/2%0! )98k£)9, /! /8% 1 +4%!
BZAGN224 0N " |(*Utl), /8" 4" =1 +/ 211/ " OV L +8%1%/ 24, . \(&/ "2,/ (%O (+!(*%!,/ " -9/ -%!+§14+2245 % IN+510%2) 44 (#+  21$+6!-8/09/ (%2!
/70" 092(8. | "WHOD!_Ih)+-"#J¢" ~1(*13"+G, HO-UES/ 2401/ 448+/ ) * W2 (/3%™ 14711/ ™ 1)+ LA9(#" ~1)98d)9, /1 (+10/ (hlLad) " (!
O, +4 10" (21 #71 )+ LA9(" -1 ) 986#)9, /1 #1L.4, .1 (*/ (1 (%1 )+ L4+ "0 (2! +81 )+ L A9(H" -1 )98e£)9, /! 2%+9,01 £*),90%! "+(1N92(!
37 +G %0-%!/" 0123¢,,2159(1/, 210824+ 24(+ " 211238, | F%, 211/ " 01(. 44)/ 181/ . 5% 1487 (£)/,nDI (/2321%Z4%) (40! +$1 -8/ 09/ (21!
%141 88PQPQ! 2/23! K+§)%! §36)+ 1 1%" 02! (*/(1$9(98%! ) 988£), /8! 8A+4(2! /0+4( (<420 )+ LAK(h") .1 /A48+/) %! (+1 0%2) 858" - !
)+1L49("-1)986£)9,/1/ " OhZA/ " Ol (<l (*W+88h(£)/,1$+9 " O/ (#+ 194+ 1G*£) *1) 948#) 9, /1 /8%10%24 - " HO>!

|
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Appendix E: From Competencies to Curricula

8%/ 40K 14" (&+09)%O! /0 O%SH™ 50! (0! )+LA%(%") 1)+ )ha(1 /" O SES, .1 082) 92201 *+ G )+ L A%(h™ )h2! /84! &%,/ (HO! (+1
~&/09/ (! +9()+ LUl HZARY(/(#+7 2! $+81 O%-8H! 46+-8/ 1201 X" O%E, .#7 =1 (%421 L+0%,! 21 /™1 /2291 4(+"1 (*/(! ~6/09/(H!
LAY . 2A%)E8E)/(+ 20 AG+FEO! /1 $+O" O/ (F+1 $+81 0%26-"47 =1 /8" =) WZAKGH™ Y21 (*/(1 /81 /1 $+97 O/ (+"1 (+1 (*W!
~8/00/ (h2g! /54,4( - (F1HZR)O(! 800, HF /" (1 (/2321 /20 )+LAQ(E" -1 AG+$H224+™ /, 201671 (<421 /44%" O4ZI! GY! G, 042)922! F/84+92!
84,8+ 2481 (KU1 )+ LAK(H™) . ES/2H0L/ B45+)*>) 20 GE, 1+O( 71 (<1 2(/ 3%+ 081 ~8-+9421 G*-+1 - *(15% " h#(188+ L1 (¥4
O2UI+$1/1)+ LAK(H™ ) .E5/2401L+0%, 1/ " OL/IF/8h( . 1+91G/ . 21 IGHE)*I(* 212 (/ 3%+, 0%821129) *1/21% 1.4, + 4a2112(90%" (211/*O!
-9, /(+&.T/) )RHOH(/ (#+ " 1 5-+OBR211E™ (KUIHO9)/(5+ /,106)+2. 2(h L1 )/ " 5% HSH(1 S+ L1 (<01 )+ 1A% (%™ ) . E5/2%01 /448+/)*1 /0!
O(#, %1 #(! HSR) (F%, >0 671 ZOOK(H+" 11 G G, ! O%2)845M1 )*/8/) (haE2(£)21 +81 (<01 A&+ ) 22021 GH(*! G*£)*1 )+ LA%(%" )#k2! /%!
H0%" (81401 * OL/9(*+EHO K&+ L +&HI!GHIGH, ,10£2) 9221%+G1/1)984#)9, 911 / ™ ISHIOURFHOIS L1/ 125 (1+81) + L A%(h™ 421!

|

21 §970/L%" (/, HO(+"21 G /00K22! £ 1 (%421 /44%" 0Z! JRHIN /D1 @*/(1 /&%) (%) L+2(1 JA4k+AE/ (K] 46+)h22%21 /70!
B S+GL/ (4™ 12+ OR) 1S+ OEAFE" —1)+ L A%(h " YER2IS+41/124%)48) 1H09) /(1+ " / 144+ -8/ L1 L/124%)888) 1)+ (%Z(ul/ * 015D K+G!
)/ 1)+ 1A% (" )2 I5HI02%0! (+1-O0T) 988#) 9,0 110026 "1/ ™ OLAsF#28+ " 148+) 225 2ul!

!

!

!

E.1: Competency in Future Curricular Guidelines

!

%420 06 (+ "1 OUSE70621 /™ 01 0£2) 922021 2HFUE/ ) 3.1 )+ YA (21 220%™ (/,1$+1 /™ .1 A8/ (E)/,) Q201 +81 (* ! )+ LA%(h™ ) .ES/ 240!
JABG+1YU2(/ 305+ 0%21T)+ L AK(H™ ) . (/8-(211/ " OL(*HIOHSSHEN " Y215 (Gh™ &/ Ok(#+ " 7,1/ ™ O/ 1)+ LAK(H™ ) .E5/ 2401/ 448+/) %!
$+UI24)46 . 47 =)+ 149(¢" -12950£2) 4, 4" 2!

!

!
@"##HMh&3- " /41)F/ %4
!

2% SPQPQ! AEHIE) (1*/2140%" (4S5H01 SEF! ~8-+O421 +§12(/ 3%+, 09621 G*+201 1%L 582! 1/ . 1 5™ 06$(1 88+ L (M40 )+ LA%(%™) .E
5/ 2401/ A48+ *1(+124K)45 4" ~1+9()+ LUIKZAR) (/ (3+" 2!
o Wa+24%) (HFHI2(90%" (21/ " O (*HeslA /8" (2!
896" (12(90%" (2!
6% 002(8. 148+8224+/,2!
709)/(+42!
709)/(#+" 7,44/ " #3/ (4 21/ " O1/9(*+84(1%2!

|

<=$881)"7, 18">31 ("8112944+4(H0!5 .| (*#a1&; =1 ("81+81-O/80%/ " 211 /81 )+ 240G ™ ~12(90 4" -1 )+ LA9(H" ~1/(1/19 " HFRA24( >)
2% 1" UH0N(+19 " OE2(/ " 010K " Yh2lk™ 1)+ L AQ(E™ ~1A4d+-&/ L2IG*" 11./34" ~1(*Wtl) *+£) h2I50( Gk ™19 " HFUR24(121/ ™ OL( %)
A+-8/21.21 481 2(90 51 LI A6+24%) (HF%! 2(90%" (1 /" OF (*Ihtd! 478" (21 Lo-*(1 */F1 /15/2£)1 9" Ok2(/ " O4™ -1 (*/(1 (*W! 2(90%" (182!
£ (HRH2(H01 ™ 1) +LAO(E" 1 /21 /1885,01+812(90 . [159( (1421 #3%, .1 (*/(1$G A&+24%) (HF%1 2(90% " (21)+ L A8%%" O! (*%! F/885( . 143!
)+ LAQ(4* —1 2050¢2) #4421 +81 (*41 O£58%8% " )h2! SH(GYHH"! (¥ | OL5HE2 +51 (<421 2(/ 3%+, 0%8! ~4-+941 /80h! —+4" ! (+] 5!
£ (W8920601 #71 )+ LA/8E" -1 (%! F/8s+921 205082)44,£ 211 /21 G, /21§71 9" OHG2(/ " O™ =1 (XL &%,/ (1+" 2*44) SH(GHH"1 (%!
Y*/80) (haE2(£) 21 +$124%) #88) 144+ ~&/ 1.2/ ™ 01) 98#)9, 91 12(/ ™ 078021+ 0SS ™ (120504244 £ 211 /21G%, 1721 (* W18tk / (34 ™ 2*441
SUH(GUY ™| (*01-+O()+ LU21+31 /1 A8k —8/ L1/ O (<IUZAR) (/(+* 21481+l +§) L+EHIN+5211-481 /1 48+-8/ 11 +81 295042)44 #* 1 /=01 /1
)/ 88!

|

#>==1 (48" >3 ("BI/8HI2(90% " (2! G+ /801%™ &, HOV/(1/ ™ 14 2(H(Q(E+" 1481 4—*URIH0Q) /(451 250 . L= (1 )+ 240%G /1) *+£)
1) +OR2UISEH L (M1 G ™ 1 2(H(O(HIHEL/ ™ + (U8 2(H (OB 12+ L) /20217 * +(*UGIOA/B( L™ (1 G+ 1 (*h.. 14 (o6 01 (+1(/3%1/1
* 5401)986#)9, 91149119, (44, 41205042)#4, £ W2DI-HEIE" L/ ™ +(*8)+O" (8oL, (h&" /(HF%, . 1(*%. 1L/ . I5HIE™ (hAU2(HOM ™ | 1+F¢" -1
(+177+(<UGIH09) /(4" /14" 2(H(O(¢+ ) 2241 2(90%" (2! G+9,01 5% 4/8(£)9, /8, . 1™ (hA%2(%0E™ 1)+ L A/88" -1 A8/ 1. 21 SH(GHh ™!
OHSS%" (147 209+ 2!

|

2(3>8" =01 KAFR2! (+]+ms "5/ (421 (%7 (1 6<DI /806 %484 -1 8/ 09/ (4211 GPDL /&1 )+, /546 (5" —) GH(*| O™ EFHDE(E] (+1 )+ 21+
248/ $IN/T)986£)9,9 1 1+81 " WHOL/\(/4, +6E L/ O%!) + 0821 +&IO[DI/&)+,,/5+8/ (4" 14" /1) 968£) 9,0 115 . 148+ F4OF™ ~1¢™ (a" 244!
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O+2(WLA+K(/"(, - 11" 092(& . 1U&+8%224+ " 7,21/ 0163 ) 4OH(182! " HHOI(+10 OUE2(/ * OIG*/(1484-+24%) (4F%k* )+ L= - 1.4 + . Yh2P</Fp!
/8" HON ol G*E)*1 )+ L A(0 " Yik2) (%1 */ 3! /YHOHIHO! 098" ~! (*Mhédl 2(Q0MH! 8+ A9(H" -1 AL+k228+" 7,21 " HiHO! F/8+92!
2U0)468)1238, DIK+UHZ/ 14 %I LA, + . UG2IG*+1/G0H], ++ 3 —15+812+$(G /IO, +4%G21 1 4> (151 ++34" - $+81¢™ O4FH00/  21GH(*!
26" =)+ L AK(H™ Y215 12:48(G /8 0%, +4 L™ (11/* 01 (%921 (4. | L#—*(1 514" (H8342(H0LE ™ 12+8(G /810%™ ~4™ 0448t ™ -1 &/ 09/ (!
B 1(*U+(*HT*/ " OIS/ " IhL A, + . UGIG/ (2147 OHFH09/, 21G-+1% /) + LA%(h™ )21 " 19 O%82(/ ™ O#™ -1/ " O1-940¢ ™ ~1(*%l¥ 1 4/)(!
U)X ™4 o 171/ " ] 8D/ (1T LJOOK(+ ™ (H1/15+9 " OF (84 17 1)+ LA ~11 (%™ 1 (%% 1 16— *(1 488! -&/00/ 2188+ 1.1/ !
BTG+ (122001 21) 986#) 9,9 1o1P*92119" O%E2(/ ™ 08 1<+ GI4/8(£) 9, /8)( . A%21+$1) 988£) 9, /1G+9, OIBH(IGH(# ™ I(*htah 1.4, + . !
021G +9, 01%h, 41(/8-S(1G*£) *1( . A%1+$1-8/097 (21 (*h.. | ARHSHELE ™ (0661 21+$1) 984) 9,91 12(90HH0!
|
HEY6&>"1(413>) ;"$=81 /81879, (.| LHL5HE2! /" 01 2(/38! GH(<H" 1 /128" = 1 2)*++, 1481 O “HEUE24( . | G-+ /00! 83624+ " 245 Bl $+4!
OU26- "4 =1/ " O L4, L0 " (5" -1%09)/(+ "/, IhZARUH" YU2AIG*E)*1 1/ . 14*), 90H1/1$9, 1) 984#)9, 911 /08" ~1(+1/10%-EH1+81/ 1
§7 OFFF00/,1)+O82%! +81 1+00, %1 /21 A/8(1 +§1+ U1 +81 1+8%! )986)9, /> 2*%2h! A%+4,541 1/ .1 51 O4F409/,1 9" $FIA24(.18/)9, (!
LU 5UE21+41 (67 121 (*/(10%2¢-"1/ 0 (6/) *1)-+O820%211 0%24- * 1409) / (#+ /, 14342+ O ) 21 05++ 3211 L/ 224F I +4H" 1+ 47061) +052%2!
BOBBS2DIIGUH524(211 482%™ (/(#+ 12, 0% 0%) 32011 L/ ™ /-1 ) 98&E) 9, /1721 (/9-*(14™ | (<RI 2) *-+-+1+81 /225221 2(90% ™ (19" (& . 1+&!
UZH( %, 218+ L A9(H" ~1H09)/(+42! " HHOL(+19 " O%2(/ " O1*+G(*Ihtar) 98a% ™ (1-+&146+24%) (HF1) 968£)9,9 11/ - " IGH(*12(/ " 0/40!
)946#)9,9L1836)+ L 104" O/ (1+ " 211 /21G,,1/219 " O%82(/ " O1*+GIGH, | (W) + L A(h" )ih21+81-&/09/ (62! 1/ () *! (4! 44021 +$1 (*h!
£7 092(8 . IGHC " 1(* W) (/8-%(! L/83H (!

|

_35) 3 TS (5> ASETTIBU/ B~/ A3 (54 210/ (/R Q(=+44( 1+ FURIO™ AFGH( . K09) /(1+ 7 129) <1/ 218" /(4 / DI L™ 12(6%2!
FSIH0Q) /(14" 10/ (1=+FUE™ 1/ * 0164 / * YHIO *SFUG2L(H621/ 01" /(4" /148 (08" /(1+" 1 100>->117 ek A0/ * DIS-+OMR1(*/ 18/ (H11/22%221!
81/ ) RHOH(109 " HFUG2H( . DIHOD)/(1+ " 1+61O%SE™ HIHO/ 488)/ (5+* 21-+8 YHR(ESH) / (21 709) /(4 /,1/9(*+44(1%2! " 440} (+19 " 0%G2(/ *O!
*+GIGH, /124%)48) 148+-&/ 111/ () *%2 (* 1) 988£) 9,9 112(/ ™ 0/80215+1(*%1S#%, O1(*/ (H(1A984+E(21(+1(6/) 16" 1/ ™ 1) +9" (42!
81 5/ O 80h—4+" 201 609) / (5+ 7,1 7O(*+L4(H02! /801 8924+ 245 %1 $+41 O%F%, +447 =1 +)/,1)968£)9,9:11 2(/* 0/802! $+4! F/e4+92!
20508244 £ 2112+1(*%. G, 1% /FHI (+1/44, 1<)+ LAB™) . LL+0M,1/,+7 =1 (%! 4" 621+ (<91 46+)%2210%2) 845501 / (614 ™ 1(*<42!
1A4%" 082!

!

!

@"#'>8421 - B/3/6<=hx -,8/3%

|

LI+ LA™Y .| (/&—K(0%8 ) (21/ " 157 (5| (~/(1G+O, 0151 0% ™ OIS . 14&HFE0R™ ~1/12%(1-+$1)+ L AH(h™ YE DX )+ L AU(K™) .
(/a=%(21)+9, 015%™ 12K/ 1)/ (h-+82 X ) 988£) 9, /11) 986#) 9, /812(/ * O/8021+5211/ " OT) /8HHEI TSI (HF, .11/ ™ . (<4 -1(*/ (1) /)
SUH124%) K01 GH(<1/120(1+81)+ L A%(™ Y#k21421/14+(h (87,1 (/8-%(!

|

A+(<LABAE)+, -1/ " OF)+, Jo-h12(Q0N" (21/Gh10BEFH " (+12-+ L HIO%-GIRH5 . (1) *-+£)l-+1/ * IKF™ (97, 1) /GG BORL) + L A%(%™) . !
L+0%, 1)/ " 1501/ 44, 9601 " +(1+7 . \(+1295062) 4, 4421/ * OV (+1) +, -1 4+-8/ L 215Q(1/, 2+ (+1) JH621/ * OU+521 @th! * +(! (*/ (/!
)/ BRRIGHS %) (21/158+/01)/ (h-+8 . 1+8124%)488) N+521N02(1/ 2/ 1295082) 41, 4 a8, W) (21/156+/O1) / (th—-+& . 1+$124% )4$#) 148+ -4/ 1)
215 WT><L), J8ESER2 (*H2!)+ " Y (2!

|

2/5 WT><!
i _35):T$C B$=60$-)!*
51(4>-;=" B h-GHDWE+-8/1! | M5!
D44=14;"1¥ - 95082)#4 "] 8/

!
TR, +447 -1 )+ 1A% ) . ES/2H0! 24%)E8E) /(4" 21 $+81 (<261 (/8-U(21 )/ " 1" /5 300 )+ L A/882+ " 1 SH(GIh ™| F/BE+O2 (/8-H(2 K+8!
UZ/ LA /1)+ LAKCR™) E5/240124%)E8) /(1+ ™ 1+SL/T) JEHREY) /™ L (* ™ 1$+8LL/15/ 20 4™ (*/(1)/ " 15HIO2HOL (+1) + L 4/8%1/ /47 2(!
F/88+921 205082) 44, 4" 2! 25! 8, /(14" 2441 SH(GIH" 1 /1) J3G) /O F/84+921 205042) 44,4 %21 )/ ™1 OBAFUI (<1 ) *+£) L +81 (*¥!
29508244, (</(1/12(90%" (1 2%+9,01 24%)#/ A1 4™>L B* 1 )+9,01 48/~ 1/(£)/,, .1 OWYHOH! +71 /1 2950¢2) 4, 4" 1 5/2401 + 1 (*4!
082(/ " ) HISH(GHh™ 1/ 10%244H0L) /803817 ™ 01/1295042) 44 £ 11/ * 0112818, /8102(/ * Y1 L%(8) 1) +O, 0148+ F40%!- 040/ * )l /60¢ ™ -1
(<UIAGHAL& (4+ 1/ 1Akt =8/ LVARHFEORIS+RIE(L/124%) 85) N5 1-+81/1) /80480

!

|

@"#'98%V/D3<1 _ /4@AB/<3-3(16*1-6FIE/- , 6(681&B/<(2(<-3(16}

|

PRII2) (4" 1SS, . IRFENG 2! (*H1 OSSN ™ Y2 SH(GYh™ | (*H0) + L AN(K™ ) .ES/ 2601/ A48+/)*1/* 0L (* WA 8/ O (E+" / L/ A%+ )1 (+)
DAY 4" -1 O-G! A&+-8/1D) 671 )+LA9(™-I1 §(1 */2 5Yh™! /1 +"-ECRL! (/OHE+"! (+1 /8(£)9,/(H! -90/ ™) /70!
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+/0/0°32,24#42+'56*

11/0/0%

86)+ 1 1%" O/ (+ " A$+IK09)/(+ /14887 124" | (HIS+LL1+81)986£)9,/1(*/ (124%)48 . | (*h1 " O L 5HRI+ST) /226++ L 1*+9821 (*/ (1
JEHI0%OE)/ (HO! (+124%)8£) 13" +G HO-H1Q " H(2IC "+G,HO-H19 " (21 /8! (. 48)/,, . 18O8(*HAL)/ (Gh—+EAJHOLE™ (+13 " +G %O-%1/8h/ 21/ !
<=8 6F%, 1491 /52(8/ ) (H+ 7216 ™ L/O0H(E+ "1 (+1 (M) + (/) (1*+ 9821 0H0%) / (HO! (+14(11/124K) ) / (4 18+81/13" +G %O-H19 "(1*/2!



LS () 1% Y- 2/0/0F . UG () 10 U L2
11/0/0¢ . +/0/0'32, 2424561

)+ LA9(H" -1)968£)9,/1/ " OUAZA, +E%21 (<A™ (484, / . \SH(GIh ™1 (*U124%)48E) /(1+ " 1+81) + LA%(h™ 421/ " 01G/ . 21+$1G+i34" -1 GH(*!
2(/3W%+, 06214 " 1) 988£)9,9 110024 "1/ " O10%FY%, +4 L% (o1
|

8+LA%H") . 11/210%2)G45H014™ | 8*/A(HENI1E2L /1 L0/ " 21481) /4(968 ™ - (L O%248/5 01 /(8459 (2! +81 -8/ 09/ (1 ANES+ L/ ™ YE ™1
2H(O/ (#+ 21 GHYAN! + " Hg21 A+ $3226+ " 1/ ™ OIGZAN) (/ (4 " 216-+8) A8+SH22+ ™ 1 HZ AR S+E L (1 )+ " (HZOIKE+ L (1) + 149" -1
009 )/ (1+ " 1 A%E2A%) (EFHI! (96201 7800 24(9/ (#+" 21" | G*E) *1+081 ~8/00/ (2! /) (1 1™ (&) (#+ | GE(*1 )+ LA9(¢™ -1% " Fé+" 1" (21!
2.2(hL211/ " 0144+)h22%2>!

|

TUR2)GEA(E 2141 ) + L AU(™ 1/ SUE(1 2+ L LO621HS(0h™ 1)+ L, OhILZ8H1/ G670 VA7) + L L+ T IO (ISR 481 /8" 47 -]
+9()+ 1921/ 01-8/09/ (h1+9() + 1421/ 22+)#/ (hOIGH(*1) + 98242/ ™ 010%-Eh2IG +8, 0GHOWINA/E £ ~1+9() + L2186/ * THZ)h, ™ (!
D(/8(" - A+ (1) (HRL2! +9 OUGHFH™ 1 )+ LAK(A" )h2) $6+L1 (%! /)/O%LEY! 2(/3%*-+ %! AUE24%) (HF%! B ™% 2%+6()+ 14" 1!
-+ GUHFRILER! (*/(120)*1+9() + L2 /8H1+8(0h™ 12(89) (980! /21 /58 (.| (+1/44, 13" +G hO- 1 +§123%,,1(+1/146+5, L1 +41 24(9/ (#+ 5!
L24%) (21+$14890%* (£/, NO0 -3 156" (1$+&14" 20/ * YH)+ L L& L% " (| (+1H(*£)/,12(/ * O/80211A%82+" /1™ Fh2(L%" (14" 1 (*HIHO/ #( . 148!
(<U+O()+ L9211/ O10%OE)/(1+ 1 (+14%62+" /,12(/ " 0/802! +$1HO/ (. 1)+ L 19" £)/(+71/ " OV )+, /5+4/ (PR 5/ F4+81 /8041 +$(%" 1
LE224" S 1+ A++8, . 10%2) EESHON!

|

21 /008%22! (%421 £220011 G *4—% #-*(1 2%FU&/ | ARGDAIR) (HF%21 (+] (01 48+ ) 22021 +§1 O%GEFE™ 1 )+ LAU(H" Yh2 1)+, /5+4/ (4471
GH*12(/ 30+, O%8I-G+ QADIL, (2L AA8+/ ) <421/ O+ A(/ WHHOHI L™ (21" /, . 26210 +0%, 18/ L #/81(+T)+ L AQ(H™ A8/ ) (H(3+"0h62!
/7 OL/8H1-OF0MOIS . |(<HIO%SH " #(2+"21/ " OD) + LAK(H™ ) . 1)+ L4+ %" (12(89) (9821 44%2%" (HOLE " 18* /4(alhv!

|

|
@">"#H+ /L, - 8X~, ,-3(C/HCH&/ - (121, - -)i&B/<(2(<-3(16%}
|

8%/ A8 1 A% " (401 /1 20 LHES+E L/, )+ LA+ %" (12(69) (O8I $+8 )+ L A%(h* Yh214™ 1 +40ME! (+150¢, 01 /1 2(8+ ~1§+9" 0/ ¢+ 1$+4!
9" 0%G2(/ 08" ~1(*Wl)+LA%(h™) . 1)+ )ha(1/ " OI6+81/ "/, . 38" -1/ " OL) + L A/84™ ~1)+ L A%(%™ ) .E5/2H0148+-&/ L 12A%Y4$) / (1+" 24"
/12(89) (980! G/ 51 L21/ &%/0. 1 1/O%!), /81" 18*/AGRININ/T)+ LA+ (ES/2%01 2(89) (9871 24% )46) / (¢+ 1421 = +(11*+ GYFaI!
1,G/ 2(W5%2(1G/ .1 (+124%)48 1) 984) 9, SSIK+EINZ/ 14, 1! (<) 968£) 9,911 -9¢0/ * Yk 0+) 9L %™ (2147 1)+ LAQ(E" -1 (*/(!*/FH!
§+,,+GHOI(WU) + L A%(h" ) .E5/2H0/ 448+/)*12+18/8186?PQ<\IIO 262 PQ<RIY/ * Ol a7 8BOD/FHI/,  14832%™ (HOT) + L A%(h™ ) 42!
GH+O(1/™ 1S+0L/ | 12A%)H88) /(4™ 21481 FLA(/ (4 21+8 (*HI2(89) (QUbI+RIF+) /59, 78 . +81(<1)+ LAK(H™) . 12(/ (L %™ (2!

|

6™ 1(*%!10%F%,+4 1.%" (+$16?PQ<\!I/"0!O -6 - PQ<RI%" 092(&. |/ " Of+&!-+F%8&" 1% " (10+)91.%" (21§29) *!/2! - KELI'FESK! [>Q!; 794 [=!
/701847 -%EB+*U%"1; Bi-+=DIGUH! )+ 29,(%01 /2! /12+98) %! +§ -940/ * ) 0! §+8&! (*%!$+8 11 +81(. 48)/, 1)+ L A%(%" ) - 12(/ (%L %" (21'4"!
JO0#(#+ " 1(+1/) /0% 1) 18%2%/8) *>I8+ 1L 4% (%" ) - 12(/ (0 L%" (2!( - 44)/,, . 12(/&(IGH(*1/T)+ 1. 1./ " O'F%85!/ * 01/ 8% (%™ !(+1%Z48%22!
77 VRZA%) (/(+ " 200(1 $+&1 /"1 6=/ 43/ (477, L&t ™1 /1 24%)488) 1 (/231 )+ (%Z (0! 2*%! -%" %8/, UZA%) (/ (#+ "1 431 /1) + L 4%(%") !
2(/(%L%" (2! (*/(4(12%+9,01) /4(98%!%,% 1.%" (2!+$!3 " +G,%0-%I1234,,211/ * 01024+ 24(t+ " 21159 (\G*% " I G&#((% " 14" 1/1( - 4) /| S6%U%E
S8 /887 (HF%I! (*+2001 (*80%1 )+ L A4+"0%" (21) /" " +(1 " %) %22/ 84, . | 5%!40% " (#64%0! 0#8%) (, - 1/212%4/ 8/ (%1%,% L% " (2! GH(*+9(1$98(*%e!
/177, (#)/,G+3!

I

TZANGN" Y H2I0HF%, +44" -1)+ 1A% Y621/ 21714/ (*1(+1) 988£) 9, /14 1+ (*UGIOE2)H4 4™ 0h21%/21)+ ") QOUON(*/ (421 L A+4(/ " ((*/ (!
(ML (4 AR+ Y221 +§1 GREE™ 1)+ LAR(H™) 120/ (L™ (21421 ™ +(1)+ " 2(&/£"HOI5 .1 /1SEZHO! )+ LA+ 0" (12(89) (98! +&) * /88+G, .1
OV ™ HOY, £2(21+81+4(1+ 7 21; 8% /<l @<l @1/ " L4, + . KAI/E(E) 9,/ (h21 (*L)+ LA (™ YHh2L (*/ (L (UeRlE™ )+ L™ 19614, + 042!
JRRKZAR) (HON(+1*/FI+41 -/ 18/ 440, . /S8 (< 5%-4" " 47 ~1+$1% L4 + 10" (114(14219 83/ 42(8) | (+1%6ZA%) (| (*/ (1 (*% . 1G+9, 015!
G, 4™ =1 (+1)+ " 2(&/#™ 1 (*H2612(/ (h L™ (21 (+1/1 FLACHOIF+) /59, /8 . 1+81/1(=(, . 124%)881%01 -8/ 1 L/816™ 1 (*%12/ LHIG/ . 1481 (*%!
A9RA+HI+S)+ L AK(H™ ) . 12(/ (hL%" (21" 1/1) 986)9, 9L 1-040/ * YHIO+) 9 L™ ({GEC<UA!, +)/,, . 1481-,+57,, . DIE2I(+1)+" Fth. | (!
(+148+24%) (FFR12(90% ™ (21+8148+24%) (FFHIN LA, + . K21 FLAGE" -1 (FHIF+) /59, /8. 1+RIS+E)E™ 1/ 1%4—%, 1)+ 2(8/4" %012(49) (981£2!
9" 43, .1 (+ #LAG+FU! O OKE2(/ " 04" ->1 2%%! )+LA%(™) .1 2(/(hLH" (2! "HHO! (+1 5% GR((H™! 471 /1 G/ .1 (*/(1 (*h.! Jen!
9" 0%62(/" 0/5, 1/ " 01 L/ "7 -8, 18+81 (W1 3. 12(/ 30+ 0% -&+9421(*/(1G¥,  I5HI924" ~1(*4 1!

|

L1 (M9012/ 1960 (£ L9511 /21 0£2) 922501 1 8%/ A(8! NI (&1 /80! —++018%/2+7 21 (+178(£) 9,/ (01 /1 $+8L/ 1)+ L 4+70" (12(39) (9ah! $+8!
Y+ 1A% Y821/ " OF £ LA (Wl 2H(1+$14+2245 %1%, L™ (21S+81%67) % 1)+ LA+ "% (1( . AUIE" 148/ ) (F) HIIE(14208 L4+ 2245 1 (+1/° /. Jl1
)+ LA/81 /01 F£29/ AIL )+ L A%(h™ )21 USSE) (F%, .19 %221 (*0 SAHHES+8L! ™ /887 (PRI £21 24+ Lop*+G1 )+ " FUG(HOL 7 (+1 /1 20 LE
2(69) (980! $+81/(>) L2! GH! G¥, 1 042)9221 /(a1 (1421 7,2+ 4+2245 1 (*/(1 (*%1 HO/ (.1 +! (*0) SEUHES+4:L! " /887 (4P K21 )/ ™1 51
$1AG+F%015 192" ~1 (<41 2(89)(987,1 /" OLE+)/59, /8.1 /"1, . 2821 /21 /1 G/ 1 (+1ELAG+FU! (<4481 ) +E08/ -1 +81 (%1 )+ LA%(") . !
2(89) (98H1%2(/5 12 %0 " 18/ AR

|
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@">">$ i@)(<(3(684<1 - B/3/6<(/*

6 11/" 1G/ 2012486 47 =1)+ L A%(h") .12/ (621%™ (21$+81/124%)48£) )+ (hZ(1421 /VGRHOM L™ (2124% )488) / (B+ 1 (/23516 2(06/0!
F$1/8(£)9, /(4" - RHOMI L™ (21$-+81(<HIABASH LS " YHHHSI/12+8(G LR/ A4 )/ (+" 181712 206 LI) + L A%(6™ ) 12(/ (h %" (2124%)88.. !
ARG+ /™) GAHOH L Y™ (21 $+81 £ OHFH00/, | AG+SI228+ /, 208" LV Y+ (HZ() = (8,11 (06! A&+) %221 +81% £)¥(H™ 1 /701 24%)88 4" -1
)+ 1A% YBR212* /K217 ™ ) * /87 ) (haE2(E) 2 GH(*1/1AHOMIM LY (21082) +FUhE . 1/ 012(89) (984™ ~144+) 22>

|

KEG2(1 /7 0V S+ +2(11 24%)H8) /(471481 ) + L AU(H™ V21421 (.48, 1 /1) +, /5+6/ (PR A0+ )22) /147 -1 19, (¢4, 1 2(/ 3%+, 0%
—§+942>18+ L ANK(h" ) #212*+9, 01 5! OUEFHOISE+ L 14 (He/) (¢+* | GH(*12(/ 30>+, 0% -4+9421129) *1/21% 1.4, + . h2112(90%" 211/ 0!
-9,/ (+6.T/) )WHOH(/ (#+ " 15+0BR21E ™ 1)+, /5+8/ (+ " 1GH(*1) 984£) 9,9 L 10%24- " 462>!

|

2+ OGHFIIAZAR228+ " 21+81)+ LA™ ) 1718/ " ~+$12(8/ (h-#520) / " 1SHIH LA, + . HONIO24™ ~1/A48+/ )21 (*/(1)+9,014"),90%!/, !
(ML 4E) 7,1 (++,21+81 1.9, (HE L I(*+013"+G, O~ 042)-+Fht.. | 46+)h22021129) *1 /214 (AF#HG 211 208F% . 211+5208F/ (4+ " 18/ YHE(+E
S/YHI/ 01+ 470H15+)921-8+O4211/ " O1 (<8 )+, /5+4/ (AFIAGH) 2202511 %h-/80 %221+ (*<912(/ 3%+, 08! (. A% (*%1$9 0/ L% " (/!
HOM2(¢+ " 108HFH™ 1 (U1 48+) 221 (. 48)/,, . AN G*/ (1 (/23212*+9,01 (<! -8/09/ (h218O(QHIN LA, + . k2! 561 /5, Il (+1 A%ES+ L 11/ ™1
J9CH" (E)D)+ (RZ(/ CCRELRIGHH"1(*% . 1)+ 1.4, U(H/14/8(£) O, /8144+~&/ L INZANRE%" Yhul P*10%2) +F8 . 148+)2212%+9,01,%/0!
(H12(/(h %" (21+8148-+8%228+ " /16 ZA%) (/ (8+ " 2!

|

PRI 20848824~ 1 H(( HINZE2(E" -1 HORR (ORUGH- /80K 1 (FUNAGH) 221481 /Q(*+6* 1)+ LAK(H™) . 12(/(hL%h" (218*/ 1 5%521H(!
1 10%2) 8501/ 148+ 2215+ GIONGHEE™ =) + L A% YEh211/ 21GH, [/ 21/1)+ " 28/ K01,/ * -0/ ~HIGH(*IG*E) *I(+10%2) G451 (*HhL1; 8%/ <=!
/21 04921 A" 5Q4-1 ;%" <=5 B(*Wi! —++01 UZ/ 14,421 +81 *+GI (+] G+43! GH(*! )+LAK(%" )2 /0! )94£)9,91! 0%2¢-"1/"0!
B4, 0" (/(5+ " /812%™ (KO ™ (<RI G+E31+S! - HORML/ ™ OIN/G2+ ™ 141 - A/ YL = . 2041217 " ~4™0ihg ™ -1 - HO<!

|

0%, (21 1 4+2245 UIS+§192)(+1A8+FHONI2A%)46) 1- 940/ ™ YHIS+AIA/ ) * H+$(*H12(/ 3+, 0%&I-8-+9421/ " O . A%21+$1)+ 1. A%(%™ )i%2!
(*/(VLE-*(1% 106 ~%1 41211 *+ GUF%8I1 442245, %! (+! A&+ FHO%! ~% " %8/, - 940/ " ) I $+&! GaA(E" -1 (F >IN " 598~ ;b " <=1 +582! (*%!
$+,,+G#' -18%)+ 1. 1%"0/ (#+ " 21$+&IGRE(H" - 1)+ 1 4%(%" ) - 12(/ (% L% " (2!
2%1h12%+9, 015%! G+40%01/2!, /8™ HGE+G4%™ (%O11%22% ™ (27, 1)+ L A% (%" )#%2>!
o 7% 12%+9,015%/G+E0%O% " 1) ,%/&1124%)4$)1'9 " /0+6 %011/ " 0D + " )#2%!,/ * -9/ -%Inl/ " 0(*%. 12*+9,0!5%! 1.%/296/5,%!
o %1254, 0151 /) (+ 1+8%" (HO!/ " 5% | GH(*! 1 (I FUES! (*/ (1 L+2(1 4836)52%, . 10%2)&45%2! (*%1/) (97,11 AGHSHE%O!
+9() + LUISI*/F#+8)(+15%1/) *BhFH0oN!
o XU 12%49,00 5% )+ 262" (! GH(*1 12(/ 0780211 48/ (E)%I! /™ O1 8%/ EG+§, 01 hZA) (/(#+" 21 $+8! A%E$+81/ ™ Yin! (*92!
8068, 06) (4™ —1G*/ (N (%1487 ) (4(¢+ " %81/ (97, .1 " hO2! (+15%1/5 Hl(+10-b>n!
o ¥ 12%+9,01 )+ (59(k! (+1 (%! 1),92(%8! +81 /5 H(#42! “UWHO%O! 5 .| (*%! -8/ 09/ (! (+1$9, 8¢, (*%h! %Z4%) (HO! +FUe/, !
4%8$+82./ ") %+9()+1%2n!
[
6" 1/ISUES+E L)+ L A%(h™) . 12(/ (L% " (11(*%1$+) 921421 (. 48)/,, . 14" 1(* W1~ e/, 1+O()+ LI+ LA%(h™ ) . 1™ I(*1)+ " (%Z( !
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67 1+O81/448+/)*11 G /220 LHIS+41 )+ LAK(A™ ) . 10%2%- " 1498442921 (*/(1/) /& HROWF%, +420)+ L A%(h™ Ykl ™ /1 Age+—§oh22¢+ " 11
OFHRS = =1+ LA™ YEh2124A% /217 870 /(74" HOM* (*IIAG+) 221+ SI0KF%, +4%% ~1 "G+ 2> KH™ Yhl )+ L A%(% ™ )#h210+1*+((!
£5 190708/ 112(/ 01/ + " 01159(1) HAZE2(14" 1/10%A% " O%" ) . 188/ LHG+E311/ * O/ Y *1)+ LA%(%*) .11/ . I5%1/22+)4/ (hOIGE(*1/ 124 (1+!
ARRYHOH™ =)+ L A%(h™ Y620 £ 1 /OOK(H+ "1 (+14(20 37+G 4011 238,11 /701 O#24+24(5+ "1 /8™ 47 =1 )+ L4+"0" (2 282! /02! (+1 /1
OHIE) (HOL/) . ) )-8/ 41481 )+ L AK(H™ Y21 GHRbIAL Y1)+ LAH(R™) . 1*/21/19 ™ SHOUI2U(1+81/ 22+ )4/ (HOL W/&™4" 1)+ L4+ "™ (21
o+ (%7 (L (*ARI) 0% ™ Y-8/ A* 21" +(1"6)%22/88, . 1/ (B5h11/ " O™ LL+2(1) /262G, 1" +(I5%11$-+81( G+ 18/ 24+ * 2 (<841 L./ . 153
L2819, AT /(E D)+ L AKCET) LT (U AR -06226+ 711 /7 O1 /1 24" - S )+ L A%(K™) L L/ VS )+ LA+ (1481 19, (44 %!
)+ 1A% Y21,/ CRRE ™ (014G —806228+ 5]

|

!
@">'G8t 5 /, (C(B8I&S - (21, - -)H&B/<((<-3(16%12,1 - 4+, /ML, - ¥X~, ,-3(C/*
|

08) (14 ™ 1 75P><1 0£2) 92201 (*4! O#S8W% ™ Y2t S(GHh™ 1 26 LAES+4L/, 1)+ L A%(H™ ) . 1 24%)48£)/ (4+ 21 /™ 0L SUUAES+6 L1 )+ L A%(%™) .
" 88 (FF16™ | (*E2129) (+ 1 G O%2) 450! (<061 48+ ) 221 +$1 OUEHFA™ -1 (91 2 LIES+8L/, 124 Y48) / (+ " 215/ 2HO1+ ™ | (I SUHES +4.1 !
" /88 (FF321 0%, +A%OI$+41%Z/ 1.4 114" 1082) 9228+ ™ 21 GH(* 16, K/ * (IKZ (™ /,12(/ 30+, 021 #1484+ 201-+91 (*421/) (#F¥( . 42!
(+1082)-+FI8! (919" O%8, 4" 1)+ L4+ 704" (12(89) (O8%!+! (*HI SUUAES+6 1)+ 1A% ) .12/ (hL%™ (21! (L OKF%, +41%4" (1481 G*E)*1
GHI0£2) 922401 /5+FUIE™ 175D PG+ -1 (X421 A4+ ) 22U GHL ™ (14 , 1= /4" L/1G+E L 141 (XH0) + L A%(%™ Y621 (*/(1)/ * 15K 92501 +4!
/71, (£)248IF829/ $3/ (4+ ISQ(IGHIGE, I/, 2+1- /4" 1/128-"48£) /" (, . L +E12+442(£) /(6019 " O2(/ * OF™ ~1+81(*%1* 9/ ) 2+31(*4!
)+ 1A% )1

|

L "16Z/ 1.4 61+8129) *1/148+ ) 221) / " ISHIOUGEFHOISE+ LI (*HIG+E31+) = HOMM!/ " 0182+ ™ 1; - HO<12%h 108/ G 1+ " /8, #HaIG+63!
BTN A7)0 T 20020 7"k -1 )+ L 1O ALY (+ O%SE" I /1 260420 481 )+ LAK(H™ )20 #7186,/ (#+1 (+) AR ()L £71 (0
AL+ 224+ 12X U + 1 A% Y211/ 21HO+ (K01 ™ | (<IHAR1A/ AR/ BHISRIHIS L1/ " 018/ (<81 /5287 ) (4™ 1™ /(98!

|

K+8192/ 14, %1110/ * /=412 . 2001 20%" ~#* W™ ~In# L4 S621/1)+ 54" /(4" 141 (<13 +G HO- IS/ 201§+1 1 /4% (/4747 ~1)+ 1.4, !
DA/ YR~ HEA™ 12 212+, O(¢+ " 211 (+-(URIGH(¥123¢, 2067 124/ Y HI0h™ ~4™ hes™ 1 484" Y44 %21/ * 014G+ ) HOORH211 %8S +41 %Ol ™1
24/ )Y hh" —4" HhaA™ =)+ " (RZ(2 GG )+ L LH(L " ((+I(HIHO/ (- 1/ ™ 018/, 2/ 801 * /(RIS (*h1+O() + 121481 (<31 48+ ) %221 Ghish!
%L+ 2(8/5, . 491 *E-*1F/ OH1/* 01/ .G/ . 214/ 415 4™ (X1 )+ " (RZ(1-+$! (X1 O%) 426+ 1 1 /3¢" ~1-+81 (<91£7 04F409/, 14712 . 2(% 2!
L/ 7-%L%" (1/ " OIOKF%, +4.1%" (>

|

PHUI2(/ (%" (/8% 1/ "/, . JHONOW)+ L A+2H011/ * 019, (51 (h, . Woh-E-+OA%O ™ I(*0h1S+8 1 10%2) &45%0K " 18*/A(HihI1*/F4" -1
O2UOI(*hi-+84—#" 7,10/ (/1/ 211156/ 21 (+IOMEEFIT) + L A%(%™) - 120/ (hL%™ (21(/(14™), 90%1%, %L %" (214813 +G %O-%1123¢, 1)+ L 54" 0!
GH(*10824-+ {2+ 218%, / (O (+1 4G+ 228+ / 2L 14" 1/ * 1/ 44 )/ (44" 1)+ (HZ 0!

|

6" L(HRL21+8 (<L L/ /-S412.. 2(h L 2008 4 0h#™ ~nl )+ LAU(") . 1%Z/ 14, 1 ~HF% " 1/5+F%11 +O8 436) + 1 194" 0%0!48+) 22! G+9,0!
£ F+ Fo1/12952%HO% " (100)+LA+24(5+" 1/ " OVKZA/ * 26+ 12(%A1/ 21 (W1 *4-*E, HF%, 1) + LA%(%") . I6F-+, F%OIE™ (+13"+G, HO-%1123¢, I
/7 01)+" (KZ(9/,10824+24(3+" /1) + L4+ " %™ (/2124 G " " (%129526HO% " (IKZ4,/ ™ /(+& . \HZ (%™ (<0127 LHIKZ/ 1.4, WIB* )l (*h2%!
% I, ISAIRIS+6 12/ (L% ™ (20 /801 (&/ ™ 28+ LHOE" (+] (* 11 2(69) (98441 0%, +4%01 ™ 1 8*/A(KaIhI! ) 98k#)9, 9.1 10%2%- 06521/ O
§72(80) (+" /7,026 "04821) /"1 (& " 28+8L) (<L (+12(/(h %" (21 0%2) 8858 " ~1 /& ~1 /) (HF#(h2) / * OVKZ AR ™ Y k2! GMhidh! (4!
806, 06F/ (1) + (6Z()/  15!) B30/ (CHOLE™ 1+GOMRIS+E (* 1)+ L A%(h™ ) . | (+15%!+ 52440

|

!
@">"HSt7D341,(684+,//W21, - ¥X-,,-3(C/*2,1 _ 4?1 _ B/3/6<=h?1 _ B16/63*
!

6(1421/,2+14-+2245 1 (+1 2L+ FIHE™ (<041 (<RI OKGIR) (+ " 1/ * OL/Q(*+HRISRUKES+H4 L1 * /847 (P15 . 1$462(1+) 924 ~1+* (1) + L4+ *h" (]
60%" (46 4" 1 (013" +G, HO-U1123¢, 211/ 010K24+2¢(5+ " 1)+ LA+ =06 (21+$1/1)+ LA%(%*) . 18882(1 1/ . 15%1 /1 —++012(/8(¢" -1 4+ (1471
/2020 ™! (¥ SO, 1 0% ((. 1 +81 (00 (/&=S(1 )+ LA%(%") . 1420 *+(1), /B /=01 “W02! (+1 5%! )/ 58/ (%01 /(1 (%! S, ! +$1 (*h!
Y+ L4470 (2188201 2XHI0/ * ~Ug1+$1 (K421 A4%+/ Y21 (*/ (L (XU /Q(*+81 L/ 1= " +8HI IS/ (L (X/( (RG> + 41421 4#)/,, 1 1.9)*!
L (/™ L/ VAQR! /~~8h—/ (" 11 (<L )+ LA+ ™06 (201 = (1AL (<1 /Q(*+A21 /8041 /5 00 (+1 240 )46 .| (<41 )+ L4+ "% (12(49) (984!
YHA(/E" . 1AR+FHONIF/ 075, -0/ * YHIS+RIS+819, /(3" = W)+ LAK(H™) . 1" /88 (P!

|
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E.3: Using Competency Specifications as a Foundation for Curriculum Specifications

|

B "%!+§!(*%1%22% " (#/,'HO%2(¢+ " 215+81/" .1/ ) /0% L#) /O 1" #2(8/ (+6!1+6!$/) 9, (. 1 L% L S%GI G*>+1210%F%, +44 " -1/10%-8%%!44+-&/ 1!
UM (KURL)+, 06) (B 8L 06/ — IAZ AN ™ Y6215/ 200" /1) + L A%(H™ ) . ES/ 2401/ 4484+/) <121/ 218+, +G2lK+GIO+HGHIO%(E LA™ !
71 2%(1+SIHOQ) /(" /, 1 Z A8 ™ Y21 (*/ (11481 +(1-O/&/ * (HAIL /(1 4/ 2(1 2= "H8) /" (, . V4™ )00/ 2061 (* 01 AG+5/58 (. 1481 (*% 4d:+4+ 230!
A8+-8/ 1g21 -8/ 097 (215%™ =1 /5,11 (+17) <601 (<041 )+ LAUB(%™ ) . IHZAR) (/(1+" 21 (* /(1 /PRI B0™ 1 296(1$+81 (0 Lo 6(1 421 92%, %6221 (+!
24%)48 1)+ L A% )21/ 2148+ -8/ L1+9()+ 1219 221 (*<Ught21/1 L%/ ™47 ~$9,1 %) */ " §2:L1$+81£0%" (46 . £ -1/ " 012(89) (984" - 1/!
ZH(1+S) /G E" -1 6ZA%GH™ Y 2! (*/ (10" /5,1 (<41 2(90%" (21 (+1./) *HHF% (%01 24%)$H01 )+ L A%(h" )h2) ;8% . SIL) L<<1 6™ 1+(*¥ht!
GHAO211 /1 2H(1 +81 )+ L A%(%™) .1 2/ (621%™ (2 */FH! (+1 5% (8/ " 25+8 LU0 47 (+1 /1 ) 988£)9, 91 $+4L1 )+ 262(4™ -1 +$1 %09)/(¢+7/ !
1) (EFH(R21 (< (10, 4 (+12) /9%+, 01 (*%12( 90 (g2 44+~ 8%228+ " 14" IF/88+921 (. A%21+$1+9()+ L1 /8%/ 21!

|

61 (<421 ) (#+ 11 Gl G¥, ! 0£2)922) 24FU&/ | HZ/ 14,21 +81 Z82(™ -1 L+0%, 21 (*/ (1 */F! 5" 1 A8+4+2%01 $+81 (¥l 4984+ 2%! 491
)4 " EUGET <17V 20(1 481 )+ LAKCR™) . VHZAY(/ B+ 2047 (+1 /1) 988£) 9,915 L 21 . +O1 G, | 21 (*%. 1 /AA%/8L (+12%/&3h1 2+ L1 5/2%)
V<180 (hes2(£) !

|

MO2(1/21/18% 1 £ 0%&I! GY%! 920! (*Uh1$+,,+Gh "™ -1 (W8 14" +,+- .Ul Competencies! 268F%! /21+9()+ LWI%UZA%) (/ (#+ " 21/ (1 (*%! %F%, 1 +$1 /!
0%-8%%! 48+-8/ L1 G+8!+(*%8! /- -8%-/ (%! 2(89) (98%! (+G /80! G*#) *12(90% ™ (2! /8%! G+8&3#™ - "1§+8! (*%!2/3%! +$12¢ 1. 4 ) #( . [' G%! 92%!
(*%! (%&L! 46+-8/ 1D Learning experiences! /8% )+982%21! 1.+09,%21! +&! +(*%8&! 241#,/8! sets! of learning activities! (*/(!
)+ W) (EF%, L)+ 2059 (%! /1 A8+ VT /) * /8" 4" - 1%Z A% " Y00t %/ 02! (+1 /1 20(1 +81 /8" #" -1 +9() + LU21 G*£)*1 ) +,,%) (#F%, .|
"OR0! (+1%" /5, %! (*%! 2(90%" (2! (+! /(74" (*%! &%HO#EU0! )+ L. A%(%" )% L! curriculum! 24%)58%211 /(1 /1 14" #1911 (*%! (+44) 21!
A%0/ -+-£)/ 1/ 448+/) %211/ " 01 %/8 "™ - 1+9() + LU2!$+81%/ ) *1+§1 (<01, %/ & "4 ™ - 1%Z A%EH% " )%52>!

I

!
@"9"#SH@A(*3(68HLLF/)*
|

O:6:PQ<RI; L) 1 <<=148%2%" (21/144+) %221 5+4IO%EAFE™ -1 /129%(1-+81 %6/8 ™ 7 -1 ZA%G0™ ) 2 A% ™ Y HO1/2! 1 +09, %2015/ 2401+ 1/1
DUH(1-HST)+ L AHOR™) . 12A)EE) /(14 ™ 21620001 K- ORI 7><Do P21 48+ ) 4221 /229 1 21/ * 197 %8, £ ~1)+ L AU(%™) . 1 L+0%, 1261 /81 (+]
(*/(1+810 26 PQRIIG*£)*14"), 9021 <QU)+ L A%(%™) . | /&h/2ATTI)+ LAK(H™ ) . 1)/ (Ch—-+EH21 00/ ) *1 722+ )/ (KO GH(X1+ "l +8) (*h!
Y+ 1A% ) . 1/8%/2D11/ " OL%FHE/ 0% (/4 %OT)+ L A%(h™ YBA2IGH(H™ /) *T)/ (-8 - IK OB (U L +EI(189) + - "SI ISP/ (/8™ L™ (!
Y, 215+81067 ) *HSICRU) + L AR 1)/ (Gh—+EE6218/ G /8% 2211 ™ +FE) KII2OA4-+4(4 ~ 114 O%A% ™ 0% (11/ * OBZARR(DIAR)ES . 4™ ~1(*/(!
U09)/(+ 7,148+ -8/ L2 /80412%,0+ L 129888) 6™ (1(+10h,41/™ .5+0 .1/ ) BRI (<HI%Z A%, %, 0!

|

PRUMALH) K221+ SIOKF, + 447 ~I(<UL /8" 4™ - IAZAEHH ™ Y2k ™ IO 6 = PQ<RIL+0%, 2(/8(QGH*V/ 144+ -8/ LI"WH021/ " /, . 24215 = (%4
<D1)+ 5# " HOIGH(¥(*HIOKORELE™ /(+ ™ MU *IIB Ik U</ (I(<IAe+-8/ 114,/ 2(+18+) 921+ 19 = (HAIPDIA/ 260 " I(*41+9() + L 2!
1SN (G 200421 (*HIAG+-&/ LIOCRELE" H21)+ LA(R™) . 1;)/ Ch—+& . 21/ (/4" L0 (1%, 210/ (/229 L %2l4(21-8/ 09/ (h2)(+!
F)*HHFHIG - (641 [DIE™), Q04" ~1#7), 026+ " 1+§14+(6™ (4/,158/ " OE "HG! )+ LA™ ) . 12(/(hL%" (21 DUZ(1! (%! L+0,129--%2(2! (*/(!
(FIAG+-8/ 112%+9, 010MF, +A1+81) + " $HLL/ " 148/, 1/8) *H06) (QRIS+RI (!, /& ™4 -6 ZA%8%™ %210 = (HAINDIIS+, +GHO!S . Iht(*8!
FURGHSE) /(14 ™1 0078 4™ - IRZAEHH ™ Y621/ (0L /& ™" — H+5108) (HFHL 6%, 1 - (HAIS 148~/ L I5/2HOM+ " TKZE2(4 - 1) + 982 2DH+108/$(4" -
1201481 G, /& ~TZ A" YIGH(*] /8§ - BN (HF210 = (AR 1 "G IAG+ -8/ L2DIK+,, + G —1(*4211(*011+0%, 129~ -%2(2!
(<7 (1712 (BAININ(<OR1829), (21 +] = (h41SF = (HAIRL/G%! L /AAKOIGH(*I (ALY + 1A% ) . L/((/4™ L™ (1 S6F%, 2124%) 4401 ™ - (! D16
= (4TI (*%! O4SSHA% ™ )21 S(GHH™ ! = (641 [1/™ 01 = (hAINI/BIE0%" (540! = (641Y 14218+81 O(OAELE™ 4" ~ 18%HORNO! 1 +OHSE) / (B+* 21 (+!
(<UL 90/8 4™ 6 Z AR ™ Y421/ " OF+8(*U6¢81 S0/ ™ ~1+O()+ L0421 (+1/ 008! (HHLOKSHEH ™ ) 210%™ (HSHHOLE ™ 1 = (hAITOIKE™ 7, 11471 ()
<QUIOM(/% %01, /8" 4™ - I6Z ARG " Y21 /GHI0%26- "0H0114™ ), O0%™ ~|(*Mhl(+4£) 21/ " 014%0/ ~+~#5>)

|



LS () 1% Y- 2/0/0F . UG () 10 U L2
11/0/0¢ . +/0/0'32, 2424561

Figure E.1 Process for deriving learning experiences from competency specifications (adapted from MSIS.2016)
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Appendix F: Repository Development
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Figure F.1. Repository development process
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Appendix G: Additional Visualizations and Analyses
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G.1: Use Case-based Analysis
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Figure G.1. Choosing dispositions by a prospective student
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Figure G.4. Mapping of chosen knowledge categories to the curricular guidelines
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Figure G.5. Disposition and competency details
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Figure G.6. Result of knowledge areas selection*
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Figure G.8. Comparison of CS and IT based on knowledge level
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Figure G.9. Chosen knowledge areas for the new course design’
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Figure G.11. Resulting chosen set of competencies and dispositions
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Figure G.12. Indicating the Institution to be assessed and choosing the curriculum!
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Figure G.13. Weight-range of knowledge areas in the curriculum guidelines for SE
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Figure G.14. Inserting weights found in the BA curriculum description of the department
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Figure G.15. Resulting state of the department’s curriculum compared to the guidelines
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C.Z: Comparison of Competency Specifications
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Figure G.16. Side by side coinparison of competency specification
(Note: Values are examples and not actual values.)
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G.3: Various Visualizations of Knowledge
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CC2020

Security Issuesand Principles

Social Issues and Professional Practice

IS Management and Leadership
Enterprise Architecture

Security Policy and Management
Software Development and Management
Project Management

Software Process

Requirements Analysis and Specifcaion
Systems Analyss & Desgn

User Experience Desgn

Intelligent Systems (Al)

Software Modeling and Analyss
Software Design

Software Quality

Software Verfication and Validation
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Figure G.17. Bar chart showing the maximum emphasis of knowledge areas
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Figure G.18. Radar Chart showing maximum emphasis of knowledge areas
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Figure G.19. Line Chart showing maximum emphasis of knowledge areas
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Figure G.20. Ribbon Chart comparing the maximum emphasis of knowledge areas between CE2005 and CE2020
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Figure G.21. Ribbon Chart comparing the maximum emphasis of knowledge areas between CE2020 and IS2020
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G.4: Visualizing Full Curricula
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Figure G.22. Graph-based structure of the core components of CS2013.
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Figure G.23. Close-up of the HCI part of Figure G.22
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Appendix H: Glossary and Nomenclature

|

P01 GhA+E(! */2) SURT T GEA((" 1 $+8! (! - +5/,1 )+ 1 19" H(. ! +§1 %09)/(+8211 £ 092(%. 1! 2(90%" (21! /01 (4! %8/, ! 495 £)sN!
K+ GUFEI1L/)8+22)(*HIG+8, 014" 1)+ 1 A9(H ~110HSSHEN" ({(H&121)/ " ISHIO2HO!(+1 L0/ " 1(*%12/ LUI(*4™ =11/ " OL(*h12/ L (R L 2r) /™!
*/FI OSSR ™ (1 L%/ ™47 -1 2% S14(1 G+0, 01 51 0%/, | (+1/FU1 /1)+" 282(06" (1" / 14" 12 2(hL! - +5/,, . | (*%! 88PQPQ! 2/23!
K+E)0! 86)-+- " 4021 (*/(1 /" .1 (812! F8%! %" (6™ YXHO! £1 /1 )+9" (8. 2! +&) h—#+7g21 )9, (981 1671 /=1 /((hLA(" (+) %" 208!
(877 28/8%™) .1/ " OIG/O/58 H( . 11/1 £2(1% /21500 1)+ L 44 HOIS+1 (8L 21(*/(1)+9, 015 + " $924 " > L 12%(1+$18 BPQPQIO%SE " (#+" 2!
S8 201 1784 THOME™ (%421 /AA%* 0471/ * O1* /FUIS%%" 18/ 2, /(KO (+1 (X0 14201 )+ L L+"1,/* 9/ 211 (<41 G+&, 0511 24! (/23!
SHR)ULEQL*+AUSO, 1 (*/ (1 (<21 4201 G, 4™ /5 1 (<41 GO0/ ORI (+19 ™ OUE2(/ ™ OF (0! (HALE" +,+- . 1O2HONE"1 )+ LAQ(H" 14" | (Wil +G "
/" =9/ -%1/4+9" Ol(*HG+2, 05!

|

H.l: CC2020 Report Definitions
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