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	Competency 19: IT Measurement and Analysis

	

	Competency Element:

	19.2 Develops and implements an IT measurement program that satisfies the unique IT systems development and sustainment decision information requirements for a given acquisition program or enterprise.

	Acquisition Workforce IT Qualification Standard Product (DAU) (First Product)

	18-2-1   Develop a Measurement Program Plan for an IT acquisition program (AIS, MAIS, C4I, etc.).

	Acquisition Workforce IT Qualification Standard Tasks related to Product (DAU)

	18-2-1 Tasks
1. Identify Information needs for an IT project to address cost, schedule and technical parameters using relevant measures for each.
2. Select indicators that support your measures threshold that align with the stake holder’s information needs and document why you selected each indicator.
3. Identify critical measures for an IT program with supporting rational.
4. Establish common IT and SW information categories to track measures.
5. Establish a data base library to store measures and their results by category.
6. Analyze the need for the specific measurements, the limits of analysis, and the hazards of measurements which fail to support the programs information needs.
7. Prioritize program information needs.
8. Document decisions on a measurement plan which distinguishes between outcome (what the system needs to achieve) and output (what the system does) in defining performance measures.
Recommend changes to AWQI tasks:
1. Specify appropriate measures to address relevant information needs across the IT program life cycle.
2. Collect and process measurement and context relevant IT management and technical data on a systemic basis.
3. Analyze the collected data to directly support IT program cost, schedule, technical, and performance related decisions.
4. Normalize and aggregate data as appropriate to support enterprise level information requirements.
5. Record and store the measurement data and analysis results in an accessible data repository structured to align with IT and program specific information categories.
6. Continually evaluate the measurement process and results, and modify the measurement process to address changing information requirements and inherent measurement opportunities.
7. Identify processes and constructs for disseminating and communicating the measurement results to key stakeholders and decision makers.
8. Integrate the measurement analysis results with other program information to support decisions that mitigate IT development risk and optimize the achievement of program and enterprise objectives.
Note:  These qualification tasks encompass the learning objectives of both Competency 19.1 and Competency 19.2.  The ELO’s and associated major takeaways detailed below apply only to the tasks pertinent to Competency 19.1.

	AWQI References (DAU)

	18-2-1 References:
1. Practical Systems and Software Measures
2. DoDI 5000.02 (TPM’s)
3. DAG, Chapter 4 and 7

	Assumptions (DAU)

	1. Curriculum’s foundation is based on the latest DODI 5000.02, the DAG, and software and systems measurement and analysis best practices.
2. Competency Element 19.2 focuses on the IT measurement analyst tasks at both the program and enterprise levels.
3. In general, Element 19.2 addresses the lower level measurement process implementation constructs and knowledge required by the IT measurement process implementation manager and measurement analyst.
4. The Element 19.2 learning objectives support the higher level IT measurement information and knowledge requirements addressed in Element 19.1.
5. The scope of IT measurement and analysis is considerable.  As such, the structures of both Competency Elements 19.1 and 19.2, per the incorporated TLOs and ELOs, have been defined to provide the fundamental knowledge required to design, implement, and apply an effective measurement process to support objective program decision making.  This fundamental knowledge provides a baseline for measurement and analysis within multiple program contexts (i.e., different program life cycle phase, diverse functional application domains, different critical issues and constraints, multiple technical environments, etc.).  The 19.1 and 19.2 TLOs/ELOs are intended to be allocated to other IT curricula and courses dependent on the degree of measurement and analysis content that is required.
6. The implemented measurement and analysis curriculum content will include specific context extensions of the fundamental measurement and analysis guidance defined by the 19.1 and 19.2 TLOs/ELOs. These context extensions will be developed to address the objectives of the course and current DOD emphasis (i.e., changes in acquisition policy, equal focus on weapons and MAIS systems, new IT technologies, emphasis on the sustainment portion of the system life cycle, and enterprise level information/measurement requirements.

	TLO (Job Product or Service) (DAU; SME can make recommendations)
	BLOOM/COURSE

	TLO 19.2.1 Develop a measurement plan tailored to address the specific information needs and characteristics of the IT system acquisition program or enterprise.

NOTE: Competency Interfaces: 10 (Software Development Methods), 16 (IT Contracting), 18 (Software/Systems Life-Cycle Management), 26 (Cybersecurity)
NOTE: CLM Interfaces:  CLB 023, CLE 060, CLL 001, CLL 056, CLV 016
	BLOOM: 3

	ELO(s) with Major Takeaway (MT) (tasks which are required to build the product or service) (DAU)

	ELO 19.2.1.1 Given a scenario, specify appropriate measures to address the prioritized information needs.

· MT 1:  Measures are selected based on the: 1) defined and prioritized information needs, 2) technical and management characteristics of the system (e.g., weapons system vs. MAIS system), and 3) the business and technical processes and capability of the system IT developer(s)/maintainer(s).
· MT 2:  Types of measures include base measures, derived measures, and indicators.  Each measure needs to be explicitly defined and specified.  
· MT 3:  There are methods and constructs available to support the measurement selection and specification process.  A primary construct is the Information Category - Measurable Concept - Measures (ICM) table.  
a. The ICM table links the required information to what is actually measured.
b. Multiple ICM tables are available/can be developed to address different types of information needs
· MT 4:  The IT attributes being measured (e.g., effort, product output, progress, etc.) are tightly coupled.  Associated measures must be aligned in terms of the scope of what is being measured, the time period of the measurements, and other factors.
· MT 5:  A more mature development process provides more opportunities for measurement, including a larger selection of base measures (more data availability), better and more consistent data, and data that is an integral part of the existing processes.
· MT 6:  Indicators need to incorporate the notion of measurement targets and thresholds against which actual values can be compared.  These help users to understand expected performance and abnormal performance.

Assessment Strategy: CASE STUDY
	BLOOM: 3
IRM202


	ELO 19.2.1.2 Given a scenario, integrate the specified measures into the technical and management processes.

· MT 7:   Measurement data can be derived from existing processes, tools, and measurement activities, or new data sources may need to be developed and integrated to support critical requirements.
· MT 8:   Measurement procedures should be developed for both data collection and data analysis.
· MT 9:   A measurement plan documents the results of the iterative definition and integration process.  The plan can be informal.
· MT 10:  Many different measures are available to satisfy the same information need.
· MT 11:  The measures used will change over the lifecycle of a program, as information needs change.

Assessment Strategy:  CASE STUDY
	BLOOM:  3
IRM202


	TLO (Job Product or Service) (DAU; SME can make recommendations)
	BLOOM/COURSE

	TLO 19.2.2 Perform effective IT measurement across all life cycle phases of an acquisition program or within a multi-program enterprise. 

NOTE: Competency Interfaces: 10 (Software Development Methods), 16 (IT Contracting), 18 (Software/Systems Life-Cycle Management), 26 (Cybersecurity)
NOTE: CLM Interfaces:  CLB 023, CLE 060, CLL 001, CLL 056, CLV 016
	BLOOM: 3???Can’t be correct since there is a BLOOM 4 below???

	ELO(s) with Major Takeaway (MT) (tasks which are required to build the product or service) (DAU)

	ELO 19.2.2.1 Given a Software Acquisition (Program Level) scenario, collect and process measurement and context relevant IT management and technical data.

· MT 12: Data must be collected, in accordance with the specified measures, to support measurement analysis based on the established information needs.  Usually, data is collected on a periodic basis.
a. Only the data necessary to satisfy the defined information needs should be collected.
b. Both quantitative attribute data, and relevant program/technical context data, is required.
· MT 13:  The data comes from multiple sources, in multiple formats.  It must be evaluated for availability, integrity, and usability.  
· MT 14:  Data must be normalized and aggregated in accordance with the measurement specifications and measurement plan.  
· MT 15:  Data should be stored in an accessible data repository.  An Excel workbook is sufficient for many applications.
· MT 16:  Historical data, plans, and actual data are collected.  Attention should be paid to changes in plans over time.
· MT 17:  Low level data should be collected, to allow localization of problems and detailed analysis.
 
Assessment Strategy:  CASE STUDY
	BLOOM: 3
SAM301

	ELO 19.2.2.2 Given an Information Resource Management (Enterprise Level) scenario, collect and process measurement and context relevant IT management and technical data.

· MT 12: Data must be collected, in accordance with the specified measures, to support measurement analysis based on the established information needs.  Usually, data is collected on a periodic basis.
a. Only the data necessary to satisfy the defined information needs should be collected.
b. Both quantitative attribute data, and relevant program/technical context data, is required.
· MT 13:  The data comes from multiple sources, in multiple formats.  It must be evaluated for availability, integrity, and usability.  
· MT 14:  Data must be normalized and aggregated in accordance with the measurement specifications and measurement plan.  
· MT 15:  Data should be stored in an accessible data repository.  An Excel workbook is sufficient for many applications.
· MT 16:  Historical data, plans, and actual data are collected.  Attention should be paid to changes in plans over time.
· MT 17:  Low level data should be collected, to allow localization of problems and detailed analysis.
 
Assessment Strategy:  CASE STUDY
	BLOOM: 3
IRM304

	ELO 19.2.2.3 Given an Information Resource Management (Enterprise Level) scenario, analyze the collected IT data with respect to the defined information needs.

· MT 18:  Analysis includes estimation, feasibility analysis, and performance analysis.
· MT 19:  An indicator is a primary analysis product.  It is a measure that provides an estimate or evaluation of specified attributes with respect to an information need.  It includes one or more values of base and/or derived measures, along with the decision criteria used to assess the indicator value.  Indicators support all three types of analysis.  Indicators are systematically generated, analyzed, and reviewed to:
a. Produce assessments relative to known information needs
b. Identify new information needs (problems, risks, lack of information)
· MT 20:  Indicators include: 1) pre-defined "recurring” indicators that address identified information needs, and 2) “as required” indicators needed to address new questions or to localize problems.
· MT 21:  Estimation provides expectations of key project and enterprise performance parameters, allow evaluation of the feasibility of plans, project end-item results based on performance to date, help evaluate risk, and establish enterprise performance baselines.
· MT 22:  Feasibility Analysis is an evaluation of whether plans are realistic and achievable.  It helps to define alternatives and identify risks.  Feasibility analysis includes comparisons of project parameters and consistency of assumptions and adjustments.  It establishes confidence in the plans.
· MT 23:  Performance Analysis uses plans and actual data to monitor status and answer questions such as: Is the work tracking to the plan(s)? and is the variance significant? Performance Analysis produces status information and exposes problems and risks.  It includes analysis of leading indicators, critical path items, and inconsistent trends.
· MT 24:  Analysis must take into account the cause and effect relationships between key measurement information categories (integrated analysis).
 
Assessment Strategy:  CASE STUDY
	BLOOM: 4
IRM304

	ELO 19.2.2.4 Software Acquisition (Program Level) scenario, analyze the collected IT data with respect to the defined information needs.

· MT 18:  Analysis includes estimation, feasibility analysis, and performance analysis.
· MT 19:  An indicator is a primary analysis product.  It is a measure that provides an estimate or evaluation of specified attributes with respect to an information need.  It includes one or more values of base and/or derived measures, along with the decision criteria used to assess the indicator value.  Indicators support all three types of analysis.  Indicators are systematically generated, analyzed, and reviewed to:
a. Produce assessments relative to known information needs
b. Identify new information needs (problems, risks, lack of information)
· MT 20:  Indicators include: 1) pre-defined "recurring” indicators that address identified information needs, and 2) “as required” indicators needed to address new questions or to localize problems.
· MT 21:  Estimation provides expectations of key project and enterprise performance parameters, allow evaluation of the feasibility of plans, project end-item results based on performance to date, help evaluate risk, and establish enterprise performance baselines.
· MT 22:  Feasibility Analysis is an evaluation of whether plans are realistic and achievable.  It helps to define alternatives and identify risks.  Feasibility analysis includes comparisons of project parameters and consistency of assumptions and adjustments.  It establishes confidence in the plans.
· MT 23:  Performance Analysis uses plans and actual data to monitor status and answer questions such as: Is the work tracking to the plan(s)? and is the variance significant? Performance Analysis produces status information and exposes problems and risks.  It includes analysis of leading indicators, critical path items, and inconsistent trends.
· MT 24:  Analysis must take into account the cause and effect relationships between key measurement information categories (integrated analysis).
 
Assessment Strategy:  CASE STUDY
	BLOOM: 4
SAM301

	ELO 19.2.2.5 Given an Information Resource Management (Enterprise Level) scenario, make actionable recommendations.

· MT 25:  Insight into issues and objectives is generally improved by reviewing multiple related indicators together.
· MT 26:  The measurement results must be interpreted within the context of the program - the objectives, assumptions, and constraints.
· MT 27:  The measurement results must be clearly presented to the decision makers in an understandable format.  
· MT 28:  The measures and analysis results should be communicated to the stakeholder team.
· MT 29:  The actions dictated by the measurement results may not be possible: recommendations may have to optimize within project or enterprise constraints.  
 
Assessment Strategy:  CASE STUDY
	BLOOM: 3
IRM304

	ELO 19.2.2.6 Given a Software Acquisition (Program Level) scenario, make actionable recommendations.

· MT 25:  Insight into issues and objectives is generally improved by reviewing multiple related indicators together.
· MT 26:  The measurement results must be interpreted within the context of the program - the objectives, assumptions, and constraints.
· MT 27:  The measurement results must be clearly presented to the decision makers in an understandable format.  
· MT 28:  The measures and analysis results should be communicated to the stakeholder team.
· MT 29:  The actions dictated by the measurement results may not be possible: recommendations may have to optimize within project or enterprise constraints.  
 
Assessment Strategy:  CASE STUDY
	BLOOM: 3
SAM301

	ELO 19.2.2.7 Adapt and improve the Software Acquisition (Program Level) measurement process.

· MT 30:  Both the measures and the measurement process must be regularly evaluated and updated.
a. Measures and indicators must be evaluated to see if they provide usable decision information, and are being used.  
b. The measurement process should also be evaluated for effectiveness and efficiency, and to see if the defined process is sufficient and being followed. 
· MT 31:  Artifacts and observations from the measurement process should be shared.  Lessons learned may be used to change the process or as a basis for additional training.
· MT 32:  Lessons learned may be implemented as improvements to the current project or enterprise’s measurement implementation or for future projects.
 
Assessment Strategy:  CASE STUDY
	BLOOM: 3
SAM301

	ELO 19.2.2.8 Adapt and improve the Information Resource (Enterprise Level) measurement process.

· MT 30:  Both the measures and the measurement process must be regularly evaluated and updated.
a. Measures and indicators must be evaluated to see if they provide usable decision information, and are being used.  
b. The measurement process should also be evaluated for effectiveness and efficiency, and to see if the defined process is sufficient and being followed. 
· MT 31:  Artifacts and observations from the measurement process should be shared.  Lessons learned may be used to change the process or as a basis for additional training.
· MT 32:  Lessons learned may be implemented as improvements to the current project or enterprise’s measurement implementation or for future projects.

Assessment Strategy:  CASE STUDY
	BLOOM: 3
IRM304

	Element Issues (DAU): List ambiguities, misunderstandings, etc. to help IT FIPT next time they update competencies

	IT FIPT approved the Competency Name and two (2) Competency Elements in October 2014.

	MAJOR TAKEAWAYS (MT) with REFERENCES and CONTENT (Subject Matter Expert (SME))

	· MT 1:  Measures are selected based on the: 1) defined and prioritized information needs, 2) technical and management characteristics of the system (e.g., weapons system vs. MAIS system), and 3) the business and technical processes and capability of the system IT developer(s)/maintainer(s).
· MT 2:  Types of measures include base measures, derived measures, and indicators.  Each measure needs to be explicitly defined and specified.  
· MT 3:  There are methods and constructs available to support the measurement selection and specification process.  A primary construct is the Information Category - Measurable Concept - Measures (ICM) table.  
a. The ICM table links the required information to what is actually measured.
b. Multiple ICM tables are available/can be developed to address different types of information needs
· MT 4:  The IT attributes being measured (e.g., effort, product output, progress, etc.) are tightly coupled.  Associated measures must be aligned in terms of the scope of what is being measured, the time period of the measurements, and other factors.
· MT 5:  A more mature development process provides more opportunities for measurement, including a larger selection of base measures (more data availability), better and more consistent data, and data that is an integral part of the existing processes.
· MT 6:  Indicators need to incorporate the notion of measurement targets and thresholds against which actual values can be compared.  These help users to understand expected performance and abnormal performance.
· MT 7:   Measurement data can be derived from existing processes, tools, and measurement activities, or new data sources may need to be developed and integrated to support critical requirements.
· MT 8:   Measurement procedures should be developed for both data collection and data analysis.
· MT 9:   A measurement plan documents the results of the iterative definition and integration process.  The plan can be informal.
· MT 10:  Many different measures are available to satisfy the same information need.
· MT 11:  The measures used will change over the lifecycle of a program, as information needs change.
· MT 12: Data must be collected, in accordance with the specified measures, to support measurement analysis based on the established information needs.  Usually, data is collected on a periodic basis.
a. Only the data necessary to satisfy the defined information needs should be collected.
b. Both quantitative attribute data, and relevant program/technical context data, is required.
· MT 13:  The data comes from multiple sources, in multiple formats.  It must be evaluated for availability, integrity, and usability.  
· MT 14:  Data must be normalized and aggregated in accordance with the measurement specifications and measurement plan.  
· MT 15:  Data should be stored in an accessible data repository.  An Excel workbook is sufficient for many applications.
· MT 16:  Historical data, plans, and actual data are collected.  Attention should be paid to changes in plans over time.
· MT 17:  Low level data should be collected, to allow localization of problems and detailed analysis.
· MT 18:  Analysis includes estimation, feasibility analysis, and performance analysis.
· MT 19:  An indicator is a primary analysis product.  It is a measure that provides an estimate or evaluation of specified attributes with respect to an information need.  It includes one or more values of base and/or derived measures, along with the decision criteria used to assess the indicator value.  Indicators support all three types of analysis.  Indicators are systematically generated, analyzed, and reviewed to:
a. Produce assessments relative to known information needs
b. Identify new information needs (problems, risks, lack of information)
· MT 20:  Indicators include: 1) pre-defined "recurring” indicators that address identified information needs, and 2) “as required” indicators needed to address new questions or to localize problems.
· MT 21:  Estimation provides expectations of key project and enterprise performance parameters, allow evaluation of the feasibility of plans, project end-item results based on performance to date, help evaluate risk, and establish enterprise performance baselines.
· MT 22:  Feasibility Analysis is an evaluation of whether plans are realistic and achievable.  It helps to define alternatives and identify risks.  Feasibility analysis includes comparisons of project parameters and consistency of assumptions and adjustments.  It establishes confidence in the plans.
· MT 23:  Performance Analysis uses plans and actual data to monitor status and answer questions such as: Is the work tracking to the plan(s)? and is the variance significant? Performance Analysis produces status information and exposes problems and risks.  It includes analysis of leading indicators, critical path items, and inconsistent trends.
· MT 24:  Analysis must take into account the cause and effect relationships between key measurement information categories (integrated analysis).
· MT 25:  Insight into issues and objectives is generally improved by reviewing multiple related indicators together.
· MT 26:  The measurement results must be interpreted within the context of the program - the objectives, assumptions, and constraints.
· MT 27:  The measurement results must be clearly presented to the decision makers in an understandable format.  
· MT 28:  The measures and analysis results should be communicated to the stakeholder team.
· MT 29:  The actions dictated by the measurement results may not be possible: recommendations may have to optimize within project or enterprise constraints.  
· MT 30:  Both the measures and the measurement process must be regularly evaluated and updated.
a. Measures and indicators must be evaluated to see if they provide usable decision information, and are being used.  
b. The measurement process should also be evaluated for effectiveness and efficiency, and to see if the defined process is sufficient and being followed. 
· MT 31:  Artifacts and observations from the measurement process should be shared.  Lessons learned may be used to change the process or as a basis for additional training.
· MT 32:  Lessons learned may be implemented as improvements to the current project or enterprise’s measurement implementation or for future projects.

Practical Software and Systems Measurement (PSM)
MT 1 to MT 32: All Major Takeaways and associated content for the ELO’s included in Competency 19.2 are derived from this reference:   “Practical Software and System Measurement (PSM)” is a DoD sponsored initiative that has developed measurement and analysis guidance, models, and constructs to support the implementation of effective measurement processes for DoD IT projects, programs, and enterprises.  The PSM product set addresses the foundational measurement process concepts, activities, and disciplines, as well as guidance extensions for specific measurement instances.  The PSM guidance is the basis for the DAU measurement and analysis curriculum content.  The baseline material is presented in DAU CLE-060.

DoDD 5000.01, DoDI 5000.02
· Department of Defense Directive 5000.01 and Department of Defense Directive 5000.02 both call for the use of measurement in the acquisition of DoD IT systems.  The guidance provided in these documents is derived from both statute (Clinger-Cohen, etc.) and policy.  Measurement requirements focus on technical performance, cost performance, risk management, and cumulative performance against plan (progress) at major acquisition decision milestones as well as throughout the program life cycle.  Specific instances requiring measurement are identified, including information assurance, determination of software maturity, test readiness, etc.  The curriculum content defined by Competency 19.1 and Competency 19.2 addresses the definition and implementation of a measurement process required to be in compliance with DoDD 5000.01, DoDI 5000.02 guidance.

Defense Acquisition Guidebook, Chapters 4 and 7
[bookmark: _GoBack]The Defense Acquisition Guidebook (DAG) provides more detailed guidance with respect to the measurement requirements addressed in DoDD 5000.01 and DoDI 5000.02.  Measurement and analysis requirements include multiple technical and process performance and effectiveness measures, IT process improvement measures, and system test and evaluation related measures.  From a resource perspective, measurement guidance is embedded in the cost estimation requirements, earned value management, and related economic analysis requirements.  Measurement is also a key part of risk management and analysis.  Chapters 4 and 7 respectively address systems engineering and information system acquisition.  SE measurement guidance focused on system performance and measures to support program evaluation against established TEMP requirements.  The information system acquisition emphasis is focused on information assurance/cybersecurity measures, system performance, and interoperability.  The DAG guidance addresses where measurement is required with respect to the acquisition of IT systems.  It is focused at the project/program level.  The DAG identifies many of the unique requirements and measurement instances that must be addressed by the measurement and analysis process.

	List of References

	DoDD 5000.01, “The Defense Acquisition System,” May 12, 2003; Current as of November 20, 2007
DoDI 5000.02, “Operation of the Defense Acquisition System,” November 25, 2013
DAG Chapter 4 (Current as of Apr 18, 2013)
DAG Chapter 7 (Current as of Sep 17, 2013)
www.psmsc.com  Practical Software and Systems Measurement (PSM)



