
REPORT DOCUMENTATION PAGE

Standard Form 298 (Rev. 8/98) 
Prescribed by ANSI Std. Z39.18

Form Approved 
OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data 
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other 
aspect of this collection of information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information 
Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other 
provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.   
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1.  REPORT DATE (DD-MM-YYYY) 2.  REPORT TYPE 3.  DATES COVERED (From - To)

4.  TITLE AND SUBTITLE 5a.  CONTRACT NUMBER

5b.  GRANT NUMBER

5c.  PROGRAM ELEMENT NUMBER  

5d.  PROJECT NUMBER

5e.  TASK NUMBER

5f.  WORK UNIT NUMBER

6.  AUTHOR(S)

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION 
     REPORT NUMBER

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT 
      NUMBER(S)

9.  SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

12.  DISTRIBUTION/AVAILABILITY STATEMENT

13.  SUPPLEMENTARY NOTES

14.  ABSTRACT

15.  SUBJECT TERMS

16.  SECURITY CLASSIFICATION OF:
a.  REPORT b. ABSTRACT c. THIS PAGE

17.  LIMITATION OF 
       ABSTRACT

18.  NUMBER
       OF  
       PAGES 

19a.  NAME OF RESPONSIBLE PERSON

19b.  TELEPHONE NUMBER (Include area code)



Sarah Kriz, PhD
Anthony Santago II, PhD
Kate Donovan, MS

Readiness Assessment Framework (RAF): 
A Framework for Assessing
Capability Readiness for Advanced 
Development

The view, opinions, and/or findings contained in this report are 
those of The MITRE Corporation and should not be construed 
as an official Government position, policy, or decision, unless 
designated by other documentation. This technical data 
deliverable was developed using contract funds under Basic 
Contract No. W56KGU-18-D-0004. © 2023 The MITRE 
Corporation. All Rights Reserved. Approved for Public Release. 
Distribution Unlimited. #23-0342



2

BLUF

§ This deck presents a framework to assess a Health Readiness and Performance 
System (HRAPS) capability’s readiness for advanced development. 

§ Primarily, the framework is meant to provide decision support for the HRAPS 
Product Management; however, it also has broader applications.

§ This holistic approach considers more than just Technology Readiness Levels 
(TRL) by incorporating maturity of the knowledge/research and user/human 
components of the capability into a single readiness score.

§ This framework is not related to the capability maturity model (Humphrey, 1988) 
that is used to evaluate the process of software development.

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Health Readiness and Performance System (HRAPS)
§ HRAPS is a wearable system being developed by the U.S. Army Medical Materiel Development 

Activity (USAMMDA) that is capable of monitoring physiological data to assess real-time 
Warfighter health readiness and performance. HRAPS will provide actionable information to 
small unit leaders, which will enable data-driven decisions to maintain and improve Warfighter 
performance and safety. 

§ Structure of the program and terminology:
§ HRAPS itself is a system. Network protocols, security protocols, interoperability, etc. are addressed at this 

level. 

§ HRAPS is composed of capabilities, each representing an area of readiness or performance that can be 
monitored via wearables. 

§ Examples of capabilities include detection of heat/cold injury risk, acute mountain sickness risk, and 
monitoring of sleep quantity and quality.

§ Each capability consists of (1) hardware, (2) algorithms at the sensor level, and (3) predictive models to 
generate decisional outcomes.

§ Note: The term ‘capability’ is not used in a defense acquisitions sense.
© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Capability Readiness for Decision Making

§ Problem: Identifying whether an HRAPS capability is ready to bring forward from 
S&T into advanced development requires:
§ An operational perspective.

§ A holistic evaluation of readiness for advanced development that goes beyond 
technology readiness and includes user readiness.

§ A lightweight and rapid decision-making framework.

§ Solution: We designed the Readiness Assessment Framework (RAF), 
which employs multiple readiness level scales in a red, yellow, green format 
to generate a holistic score that reflects a capability’s readiness for 
advanced development.

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Readiness Assessment Framework (RAF) Overview
§ Inputs:
§ Technology Research Level (TRL) of all technical components within the capability.
§ Knowledge Readiness Level (KRL) of research knowledge products.

§ User Readiness Level (URL): Extent to which the capability fulfills end-user needs and can be 
culturally integrated into an operational environment. 

§ Output: Red, yellow, or green rating of the capability’s candidacy for advanced 
development in terms of resources needed to reach fieldability.
§ Red: Capability is not sufficiently mature; would take significant advanced development 

resources to mature it; send back to S&T for further technical and research development. 

§ Yellow: Capability is somewhat mature; would require some advanced development resources; 
candidate for advanced development, based on priorities. 

§ Green: Capability is mature; ready for advanced development; few resources needed from 
advanced development.

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.



6
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Color Score

Sensors 
(Technical)

Sensor A Technical 
readiness score: Sensor B

Sensor C

Feature 
Algorithms 
(Knowledge)

Feature Algorithm X Knowledge 
readiness score:

Feature Algorithm Y

Predictive 
Models 
(Knowledge)

Model Z

Utility (User)

Human readiness User readiness 
score:Essential characteristics

Operational utility

OVERALL CAPABILITY READINESS:    

HRAPS Capability Readiness Score Card Template

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Capability Readiness Scoring Guidelines for HRAPS

§ Scores for technology, knowledge, and user readiness should be based on a consistent and 
consolidated set of information. For HRAPS these are the Concept of Operations (CONOPs) 
written for the capability. 
§ Update the capability’s CONOPs if needed, and then calculate readiness scores.

§ If a component or readiness category score falls between two color scores, pick a color score. 
§ Avoid giving “slash” scores of red/yellow or yellow/green.

§ User readiness components do not vary by capability; the score card template contains all 
three user readiness components (human readiness, essential characteristics, operational 
utility).

§ Assign a capability readiness score based on the technical, knowledge, and user readiness 
scores.
§ Use a “qualitative average.” If there are three sensors with scores of green, yellow, and yellow, assign 

the technical readiness score as yellow.

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Step-by-Step Scoring Process

1. Identify the technology components of the capability. These are usually the sensors. Fill in 
the rows in the Technical area of the score card with the sensor names.

2. Identify the knowledge components of the capability. These are usually the algorithms and 
models. Fill in the rows in the Knowledge area of the score card with the feature algorithms 
and predictive models that are required.

3. Give each technical and knowledge component of the capability (each row) a red, yellow, or 
green maturity score based on content of the current version of the CONOPs. See following 
slides for score descriptions.

4. For user readiness, three components are pre-filled in the score card and do not change per 
capability. Score each component using the score descriptions on following slides.

5. Component scores are then rolled up into technical, knowledge, and user readiness scores 
(also red, yellow, green) using a “qualitative averaging” method. 

6. Readiness category scores are then averaged to yield an overall capability readiness score.

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Red, Yellow, Green Scoring Categories- TRLs

DoD Technology Readiness Levels Red, Yellow, Green Alignment
1 Basic principles observed and reported

Red

Yellow

Green

2 Technology concept and/or application formulated

3 Analytical and experimental critical function and/or characteristic proof of 
concept
4 Component and/or breadboard validation in laboratory environment

5 Component and/or breadboard validation in relevant environment

6 System/subsystem model or prototype demonstration in a relevant 
environment
7 System prototype demonstration in an operational environment

8 Actual system completed and qualified through test and demonstration

9 Actual system proven through successful mission operations

“operational environment” = DoD training or operations

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Red, Yellow, Green Scoring Categories- KRLs
Knowledge Readiness Levels 
(based on Engel et al., 2019; NOAA ORTA Readiness Levels)

Red, Yellow, Green 
Alignment

1 Basic, experimental, or theoretical work that generates initial or very early scientific 
knowledge without regard to or indication of a specific application

Red

Yellow

Green

2 Applied research undertaken to determine possible uses for the findings of basic research 
or to determine new methods or ways of achieving specific and predetermined objectives
3 Process or knowledge product proof-of-concept; validates hypotheses that suggest 
applications
4 Generates early knowledge for target domain use 

5 Tests a priori hypotheses using rigorous scientific design; successful evaluation of process 
or knowledge product in laboratory or other experimental setting
6 Demonstration of prototype process or knowledge product in relevant or test environment 
(demonstrated potential)
7 Functionality demonstrated in near-real world environment

8 Tested and shown to function as expected in a user’s operational environment; evidence 
of functionality in the context of interest
9 Process or knowledge product deployed and used routinely

“operational environment” = DoD training or operations
© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Red, Yellow, Green Scoring Categories- User Readiness

Essential Characteristics Operational Utility Red, Yellow, Green 
Alignment

Users have not defined essential 
characteristics; no validation

Capability cannot provide cadre or 
leader with needed information 
about service member status as it 
relates to the capability

Red

Users have fully or partially defined 
essential characteristics, but all or 
some of them have not yet been 
validated

Capability somewhat, but not fully, 
provides cadre or leader with 
needed information about service 
member status as it relates to the 
capability

Yellow

Essential characteristics have been 
fully provided by users and all ECs 
have been validated

Capability provides cadre or leader 
with needed information about 
service member status as it relates 
to the capability

Green

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Red, Yellow, Green Scoring Categories- Human Readiness
Human Readiness Levels (Salazar et al., 2020) Red, Yellow, Green Alignment
1 Relevant human capabilities, limitations, and basic human performance issues and risks 
identified Red

Yellow

Green

2 Human-focused concept of operations defined and human performance design principles 
established
3 Analyses of human operational, environmental, functional, cognitive, and physical needs 
completed, based on proof of concept
4 Modeling, part-task testing, and trade studies of user interface design concepts completed

5 User evaluation of prototypes in mission-relevant simulations completed to inform design

6 Human-system interfaces fully matured as influenced by human performance analyses, 
metrics, prototyping, and high-fidelity simulations
7 Human-system interfaces fully tested and verified in operational environment with system 
hardware and software and representative users
8 Total human-system performance fully tested, validated, and approved in mission 
operations, using completed system hardware and software and representative users
9 System successfully used in operations across the operational envelope with systematic 
monitoring of human-system performance

“operational environment” = DoD training or operations

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.
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Color Score

Sensors 
(Technical) EKG from chest wearable GREEN

Technical 
readiness score: 

GREEN
Feature 
Algorithms 
(Knowledge)

Conversion from EKG to HR GREEN
Knowledge 
readiness score:

GREEN

Predictive 
Models
(Knowledge)

HR to intensity via personalized HR zones GREEN

Utility (User)

Human readiness GREEN User readiness 
score:

GREEN

Essential characteristics GREEN
Operational utility GREEN

OVERALL CAPABILITY READINESS:    GREEN

Intensity During Running- Sample Score Card
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Other Anticipated Uses and Considerations

§ This framework was formulated specifically for HRAPS, but it is anticipated to be 
useful for programs in other ways:
§ To analyze and inventory S&T.

§ To assess transition readiness from advanced development to a fully operational environment.
§ By programs that have similarly to HRAPS via complex capabilities, domains, or products that 

need to be assessed for readiness.

§ If there is not one definitive source on which to base readiness ratings, 
documenting disparate sources could help to build a repository of information.
§ CONOPs may not serve as the source of readiness ratings, especially if a CONOPs document is 

broader than the capability to be assessed.

§ Certain acquisitions documents beyond CONOPs may serve as good sources for some programs.



16

References

1. Engel, C. C., Silberglitt, R., Chow, B. G., Jones, M. M., Grant, J. (2019). Development of a Knowledge 
Readiness Level Framework for Medical Research. RAND Research Report. Santa Monica, CA: RAND 
Corporation. https://www.rand.org/pubs/research_reports/RR2127.html

2. Humphrey, W. S. (1988). Characterizing the software process: A maturity framework. IEEE Software, 5, 73-
79. https://ieeexplore.ieee.org/document/2014

3. National Oceanic and Atmospheric Administration Office of Research, Transition, and Application. Undated 
Webpage. Readiness Levels. https://orta.research.noaa.gov/support/readiness-levels/

4. Salazar, G., See, J. E., Handley, H. A., Craft, R. (2020). Understanding Human Readiness Levels. 
SAND2020-5713C. Albuquerque, NM: Sandia National Laboratory. 
https://www.osti.gov/servlets/purl/1807329

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED. #23-0342.

https://www.rand.org/pubs/research_reports/RR2127.html
https://ieeexplore.ieee.org/document/2014
https://orta.research.noaa.gov/support/readiness-levels/
https://www.osti.gov/servlets/purl/1807329

	form1[0]: 
	Page_1[0]: 
	Date[0]: 03/01/2023
	REPORTTYPE[0]: Technical Report
	DATESCOVEREDFromTo[0]: 
	TITLEANDSUBTITLE[0]: Readiness Assessment Framework (RAF): A Framework for Assessing Capability Readiness for Advanced Development
	AUTHORS[0]: Sarah Kriz; Anthony Santago II; Kate Donovan
	PERFORMINGORGANIZATIONNAMESANDADDRESSES[0]: The MITRE Corporation
7515 Colshire Drive
McLean, VA 22102
	PERFORMINGORGANIZATIONREPORTNO[0]: PRS-23-0342
	SPONSORINGMONITORINGAGENCYNAMESANDADDRESSES[0]: U.S. Army Medical Materiel Development Activity (USAMMDA)
	a\: 
	CONTRACTNUMBER[0]: W56KGU-18-D-0004
	REPORT[0]: 
	NAMEOFRESPONSIBLEPERSON[0]: Susan Carpenito

	b\: 
	GRANTNUMBER[0]: 
	ABSTRACT[0]: 
	TELEPHONENUMBERIncludeareacode[0]: 781-271-7646

	c\: 
	PROGRAMELEMENTNUMBER[0]: 
	THISPAGE[0]: 

	d\: 
	PROJECTNUMBER[0]: 

	e\: 
	TASKNUMBER[0]: 

	f\: 
	WORKUNITNUMBER[0]: 

	SPONSORMONITORSACRONYMS[0]: USAMMDA
	SPONSORMONITORSREPORTNUMBERS[0]: 
	statement[0]: DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
	SUPPLEMENTARYNOTES[0]: 
	ABSTRACT[0]: § This deck presents a framework to assess a Health Readiness and Performance System (HRAPS) capability’s readiness for advanced development. § Primarily, the framework is meant to provide decision support for the HRAPS Product Management; however, it also has broader applications. § This holistic approach considers more than just Technology Readiness Levels (TRL) by incorporating maturity of the knowledge/research and user/human components of the capability into a single readiness score. § This framework is not related to the capability maturity model (Humphrey, 1988) t
	SUBJECTTERMS[0]: Health Services Administration; Military Planning; military; HRAPS; Health Readiness and Performance System
	LIMITATIONOFABSTRACT[0]: 
	NUMBEROFPAGES[0]: 16




