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DISCLAIMER

Certain commercial entities, equipment, or materials may be identified 
in this document in order to describe an experimental procedure or 
concept adequately.
Such identification is not intended to imply recommendation or  
endorsement by the National Institute of Standards and Technology, 
nor is it intended to imply that the entities, materials, or equipment are 
necessarily the best available for the purpose.
The National Institute of Standards and Technology Research 
Protections Office reviewed the protocol for this project and determined 
it meets the criteria for “exempt human subjects research” as defined in 
15 CFR 27, the Common Rule for the Protection of Human Subjects. 

* Please note, unless mentioned in reference to a NIST Publication, all 
information and data presented is preliminary/in-progress and subject 
to change.
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TODAY’S PRESENTATION

DATA IN FOCUS
Statistical differences between first 
responder demographics

SURVEY HIGHLIGHTS
Discipline-specific survey results

STUDY OVERVIEW
Review of our in-depth interviews and 
nationwide survey

PUBLICATIONS & 
ONLINE RESOURCES



VOICES OF FIRST RESPONDERS: MIXED METHODS RESEARCH
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Phase 1: In-Depth Interviews

2 Protocol
• Develop protocol
• Identify sample
• Pilot protocol

3 Data 
Collection

• Recruit participants
• Conduct interviews
• Have data transcribed

4 Analysis
• Create initial code book
• Code interview data
• Identify themes & analyze data

5 Results • Develop relationships
• Identify variables

1 Goals • Problem, Purpose
• Research questions



FIRST RESPONDER INTERVIEWS
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U - urban
S - suburban
R - rural

PARTICIPATION BY FEMA REGION



VOICES OF  FIRST RESPONDERS: MIXED METHODS RESEARCH
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Phase 1: In-Depth Interviews

2 Protocol
• Develop protocol
• Identify sample
• Pilot protocol

3 Data 
Collection

• Recruit participants
• Conduct interviews
• Have data transcribed

4 Analysis
• Create initial code book
• Code interview data
• Identify themes & analyze data

5 Results • Develop relationships
• Identify variables

1 Goals • Problem, Purpose
• Research questions

Phase 2: Nationwide Survey

2 Survey 
Instrument

• Design survey items & scales
• Reviews: content and survey 

experts, pseudo-participants
• Refine instrument

3 Data 
Collection

• Disseminate survey
• Send reminders
• Monitor responses

4 Analysis
• Perform data analysis
• Quantitative
• Qualitative

5 Results
• Describe sample
• Draw inferences
• Identify usability requirements

1 Goals • Problem, Purpose
• Research questions



FIRST RESPONDER SURVEY
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PARTICIPATION BY FEMA REGION



UP
NEXT

#PSCR2021

Survey Highlights



SURVEY HIGHLIGHTS: OVERARCHING PROBLEMS
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SURVEY HIGHLIGHTS: OVERARCHING PROBLEMS
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SURVEY HIGHLIGHTS
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EMERGENCY 
MEDICAL 
SERVICES



SURVEY HIGHLIGHTS: EMS
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MOST USED DEVICES

SMARTPHONE
Personal smartphones used 
by 84% of EMS 

DESKTOP COMPUTER
Used by 64% of EMS

RADIO
Portable radios used by 75% of 
EMS; 73% used vehicle radios

LAPTOP
Used by 54% of EMS



SURVEY HIGHLIGHTS: EMS
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TECHNOLOGY PROBLEMS EXPERIENCED



SURVEY HIGHLIGHTS
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FIRE
SERVICE



SURVEY HIGHLIGHTS: FIRE SERVICE
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MOST USED DEVICES

CORDED MIC
Used by 51% of FF

DESKTOP COMPUTER
Used by 74% of FF

THERMAL IMAGING CAMERA
Used by 32% of FF

RADIO
Portable radios used by 86% of 
FF; 77% used vehicle radios

SMARTPHONE
Personal smartphones used 
by 81% of FF 



SURVEY HIGHLIGHTS: FIRE SERVICE
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TECHNOLOGY PROBLEMS EXPERIENCED



SURVEY HIGHLIGHTS
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LAW 
ENFORCEMENT



SURVEY HIGHLIGHTS: LAW ENFORCEMENT
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MOST USED DEVICES

DESKTOP 
COMPUTER
Used by 83% of LE

RADIO
Portable radios used by 80% 
of LE; 68% used vehicle radios

SMARTPHONE
Personal smartphones 
used by 73% of LE

DASHCAM
Dashboard cameras used by 25% of LE; 
59% of LE did not have dashcams

BODYCAM
Body worn cameras used by 26% of LE; 
57% of LE did not have bodycams

FINGERPRINT SCANNER
Fingerprint scanners used by 10% of LE; 
63% of LE did not have fingerprint 
scanners

LPR
License plate readers used by 6% of LE; 
78% of LE did not have LPRs



SURVEY HIGHLIGHTS: LAW ENFORCEMENT
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TECHNOLOGY PROBLEMS EXPERIENCED



SURVEY HIGHLIGHTS
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COMM CENTER & 
9-1-1 SERVICES

Photo: Fairfax County, VA



SURVEY HIGHLIGHTS: COMM CENTER & 9-1-1 SERVICES
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MOST USED DEVICES

DESKTOP COMPUTER
Used by 99% of COMMS

RADIO
Radios used by 90% of COMMS

LANDLINE PHONE
Landline phones used by 
88% of COMMS

HEADSET
Headsets used by 
73% of COMMS



SURVEY HIGHLIGHTS: COMM CENTER & 9-1-1 SERVICES
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MOST USED DEVICES

PERSONAL MONITOR
Personal monitors used by 
96% of COMMS

SHARED MONITOR
Shared monitors used by 
60% of COMMS

34%
use 4-5

PERSONAL MONITORS

30%
use 2-3

SHARED MONITORS



SURVEY HIGHLIGHTS: COMM CENTER & 9-1-1 SERVICES

25

INFORMATION PROBLEMS EXPERIENCED

CELL PHONE TRACKING
Inability to track caller location

OVERLOAD
Too many calls or information all at once

MAPS / DATABASES
Inaccurate or missing data

CALLER INFORMATION
Inaccurate or missing information
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Data in Focus
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SUBGROUPS

AREA
Rural compared to urban/suburban

ROLE
Frontline responders compared to 
chief/management

DISCIPLINE-SPECIFIC
Volunteer compared to career Fire Service

Credit: Shutterstock/Sean Pavone/Ben Carlson/faboi 
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• Consider each question separately
• Day-to-day device use
• Device problems

• Multinomial regression
• Identify significant differences between subgroups

SUBGROUP ANALYSIS
INFERENTIAL STATISTICS
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SUBGROUPS

AREA
Rural compared to urban/suburban

ROLE
Frontline responders compared to 
chief/management

DISCIPLINE-SPECIFIC
Volunteer compared to career Fire Service

Credit: Shutterstock/Sean Pavone/Ben Carlson/faboi 
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DATA IN FOCUS: RURAL AREAS
DEVICE USE
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DATA IN FOCUS: RURAL AREAS
DEVICE USE



DATA IN FOCUS: RURAL AREAS
TECHNOLOGY PROBLEMS EXPERIENCED



33

DATA IN FOCUS: RURAL AREAS
TECHNOLOGY PROBLEMS EXPERIENCED
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SUBGROUPS

AREA
Rural compared to urban/suburban

ROLE
Frontline responders compared to 
chief/management

DISCIPLINE-SPECIFIC
Volunteer compared to career Fire Service

Credit: Shutterstock/Sean Pavone/Ben Carlson/faboi 
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DATA IN FOCUS: CHIEF/MANAGEMENT ROLE
DEVICE USE
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DATA IN FOCUS: CHIEF/MANAGEMENT ROLE
DEVICE USE
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DATA IN FOCUS: CHIEF/MANAGEMENT ROLE
TECHNOLOGY PROBLEMS EXPERIENCED
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SUBGROUPS

AREA
Rural compared to urban/suburban

ROLE
Frontline responders compared to 
chief/management

DISCIPLINE-SPECIFIC
Volunteer compared to career Fire Service

Credit: Shutterstock/Sean Pavone/Ben Carlson/faboi 
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DATA IN FOCUS: VOLUNTEER FIRE SERVICE
DEVICE USE
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DATA IN FOCUS: VOLUNTEER FIRE SERVICE
TECHNOLOGY PROBLEMS EXPERIENCED
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Summary of
Study Findings



SUMMARY: CURRENT TECHNOLOGY
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C U R R E N T

Fix current tech –
it must be usable 

and reliable

“…You think newer technology is going 
to be better... More user-friendly and it's 
just not- - It's not the case...If someone 
calls you on the radio and you didn't 
catch what they said-- with our old 
system we could just go in and double 
click on the last radio transmission and 
play it back.”  (INT-COMMS-S-004) 



SUMMARY: AFFORDABLE TECHNOLOGY
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Cost can be a 
prohibitor for 

technology 
adoption

A F F O R D A B L E

$
“Buying a radio is cheap, but 
changing the repeater and all of 
the other stuff that goes along 
with it is very expensive” 
(INT-FF-U-014)



SUMMARY: UNIQUE TECHNOLOGY
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U N I Q U E

Needs and 
problems may 

depend on areas 
and roles

“We try to stay updated but with tight 
budgets and changing technology and 
software and govt requirements with 
no funding for requirements it’s not 
easy for volunteer depts. Radios are 
something we just can’t keep updates 
on not to mention purchasing new 
ones.” (EMS:R:3347)



R E S P O N D E R S
Needs must drive 

all technology
R&D 

SUMMARY: FOCUS ON USER NEEDS
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“That's the biggest thing with a lot of the stuff 
is you make it, but you never test it out on the 
real person who's going to use it. And then will 
it get lost in translation, and then it becomes 
useless. You may have thought it was a great 
idea. And it might be a great idea, but there's a 
few tweaks that don't make it useful at all.” 
(INT-LE-U-036)



UP
NEXT

#PSCR2021

Publications &

Online Resources
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PUBLICATIONS

Voices of First Responders, Phase 1: Findings from User-Centered Interviews 

• Volume 1 – Identifying Public Safety Communication Problems (NISTIR 8216)

• Volume 2 – Examining Public Safety Communication Problems and Requested Functionality (NISTIR 8245)

• Volume 3 – Examining Public Safety Communication from the Rural Perspective (NISTIR 8277)

• Volume 4 – Examining Public Safety Communication from the Perspective of 9-1-1 Call Takers and Dispatchers 
(NISTIR 8295)

• Volume 5 - Applying Human Factors & Ergonomics Knowledge to Improve the Usability of Public Safety 
Communications Technology (NISTIR 8340)

https://doi.org/10.6028/NIST.IR.8216
https://doi.org/10.6028/NIST.IR.8245
https://doi.org/10.6028/NIST.IR.8277
https://doi.org/10.6028/NIST.IR.8295
https://doi.org/10.6028/NIST.IR.8340


48

PUBLICATIONS

Incident Scenarios Collection for Public Safety Communications Research: Framing 
the Context of Use (NISTIR8181)

Usability Handbook for Public Safety Communications – Ensuring Successful Systems 
for First Responders (NIST Handbook 161)

Voices of First Responders, Phase 2: Nationwide Public Safety Communication Survey
• Volume 1 – Methodology: Development, Dissemination, and Demographics (NISTIR 8288)

• Volume 2 - Findings: Mobile Devices, Applications, and Futuristic Technology (NISTIR 8314)

• Upcoming publications - Volumes  3 and 4 coming soon!

https://doi.org/10.6028/NIST.IR.8181
https://doi.org/10.6028/NIST.HB.161
https://doi.org/10.6028/NIST.IR.8288
https://doi.org/10.6028/NIST.IR.8314


publicsafety.nist.gov
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FULL DATASET ONLINE

First 
responders 

said…
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ONLINE RESOURCES
INTERVIEW QUOTES
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ONLINE RESOURCES
SURVEY RESULTS
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ONLINE RESOURCES
INTERACTIVE TOOL
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ONLINE RESOURCES
INTERACTIVE TOOL
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ONLINE RESOURCES
INTERACTIVE TOOL
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ONLINE RESOURCES
INTERACTIVE TOOL
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ONLINE RESOURCES
INTERACTIVE TOOL



CONTACT
US

#PSCR2021

usability@nist.gov

https://www.nist.gov/ctl/pscr/research-
portfolios/user-interfaceuser-experience
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https://www.nist.gov/ctl/pscr/research-portfolios/user-interfaceuser-experience



