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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

DISCLAIMER
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Voices of  First Responders Need to be Heard
Multi-Method Research Design

2

3

4

5

Protocol • Develop protocol
• Identify sample
• Pilot protocol

Data 
Collection

Analysis

Results

Phase 1 In-Depth Interviews

• Recruit participants
• Conduct interviews
• Have data transcribed

• Create initial code book
• Code interview data
• Identify emergent themes
• Analyze data/codes

• Develop relationships
• Identify variables

1 Goals • Problem
• Purpose
• Research questions

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

• Volume 1
overall methodology and preliminary findings

• Volume 2
technology problems and requested functionality

• Volume 3
contexts and challenges specifically facing rural 
first responders

• Volume 4
contexts and challenges specifically facing 9-1-1 
communications personnel
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Voices of  First Responders Need to be Heard
Multi-Method Research Design

2

3

4

5

Protocol • Develop protocol
• Identify sample
• Pilot protocol

Data 
Collection

Analysis

Results

Phase 1 In-Depth Interviews

• Recruit participants
• Conduct interviews
• Have data transcribed

• Create initial code book
• Code interview data
• Identify emergent themes
• Analyze data/codes

• Develop relationships
• Identify variables

1 Goals • Problem
• Purpose
• Research questions

• Describe sample
• Draw inferences
• Identify usability requirements

2

3

4

5

Survey
Instrument

• Survey items and scales
• Reviews: content and survey 

experts, pseudo-participants
• Refine instrument

Data 
Collection

Analysis

Results

Phase 2 Nationwide Survey

• Disseminate survey
• Send reminders
• Monitor responses

• Perform data analysis
• Quantitative
• Qualitative

1 Goals • Problem
• Purpose
• Research questions



Nationwide First Responder Survey Participation

7

7,182 Respondents
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LE FF EMS 9-1-1 /
Dispatch

Target sample size = 5,800

LE: Law Enforcement
FF: Fire Fighting
EMS: Emergency Medical Services
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Nationwide First Responder Survey Coverage
Participation by FEMA Region

COMMS: 9-1-1 / Dispatch
EMS: Emergency Medical Services
FF: Fire Fighting
LE: Law Enforcement



Survey Results Highlights
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50%
Use Tablets

95%
Use Smartphones

Mobile Device Use
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Mobile Device Use: Smartphones
Across Disciplines

85%
Personal

50%
Work-Issued



“…this is either my personal phone that 
does both or my city-issued phone that I 
can - whether it's a double SIM or 
something… I mean, these phones are 
huge now, which is great. But I don't 
want two of them.”

(Interview Quote, INT-LE-U-006)
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Mobile Device Use: Smartphones
Across Disciplines

All-in-One
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Smartphone Problems
“Almost” or “Most of the time”
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Smartphone Problems
At least “Sometimes”

70%

50%
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Tablet Problems
”Almost” or “Most of the time”
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Tablet Problems
At least “Sometimes”

60%

40%



Across Disciplines

Most Used Apps
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Email CAD Mapping/ 
driving 
directions

RMS

CAD: Computer-Aided Dispatch
RMS: Records Management System



9-1-1/Dispatch

Most Used Apps
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Email
80%

CAD
95%

Mapping/ driving
directions

60%

RMS
60%

Criminal
Databases
70%

CAD: Computer-Aided Dispatch
RMS: Records Management System



EMS

Most Used Apps
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Email
90%

CAD
60%

Mapping/ driving
directions

60%

ePCR
80%

ePCR: Electronic Patient Care Records
CAD: Computer-Aided Dispatch



Fire Fighting

Most Used Apps
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Email
90%

CAD
60%

Mapping/ driving
directions

50%

RMS
40%

Report
writing
40%

CAD: Computer-Aided Dispatch
RMS: Records Management System



Law Enforcement

Most Used Apps
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Email
95%

CAD
60%

RMS
70%

Report
writing
50%

Criminal
Databases
50%

RMS: Records Management System
CAD: Computer-Aided Dispatch
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Large Events: Technology

90 % worked a large eventLarge Planned Events

Major Disasters



Large Events: Technology
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Special tech needs

Mobile Command Center

Deployables

Generators

Drones

*The Large Events survey section asked about technology use in Major Disasters (e.g., hurricanes) and Large Planned Events (e.g., parades)

82%

16%

Mostly
the same

Somewhat
the same

Very
different

Large event vs day-to-day tech

2%



“Nothing specialized 
... same technology that is 
used every day, just the 
scale of use is bigger.”

(COMMS:S:6878)

Large Events: Technology

24

*The Large Events survey section asked about technology use in Major Disasters (e.g., hurricanes) and Large Planned Events (e.g., parades)

Open-ended responses

Same tech as Day-to-Day

Personnel

Interoperability

Cost



“Nothing specialized 
... same technology that is 
used every day, just the 
scale of use is bigger.”

(COMMS:S:6878)

“Besides personnel, the 
ability to quickly access 
additional human and 
equipment inventories is 
very beneficial.”

(LE:R:2088)

Large Events: Technology
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*The Large Events survey section asked about technology use in Major Disasters (e.g., hurricanes) and Large Planned Events (e.g., parades)

Open-ended responses

Same tech as Day-to-Day

Personnel

Interoperability

Cost



“Nothing specialized 
... same technology that is 
used every day, just the 
scale of use is bigger.”

(COMMS:S:6878)

“Besides personnel, the 
ability to quickly access 
additional human and 
equipment inventories is 
very beneficial.”

(LE:R:2088)

Large Events: Technology
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“Interoperability of radios.”

(FF:R:6723)

*The Large Events survey section asked about technology use in Major Disasters (e.g., hurricanes) and Large Planned Events (e.g., parades)

Open-ended responses

Same tech as Day-to-Day

Personnel

Interoperability

Cost



“Nothing specialized 
... same technology that is 
used every day, just the 
scale of use is bigger.”

(COMMS:S:6878)

“Besides personnel, the 
ability to quickly access 
additional human and 
equipment inventories is 
very beneficial.”

(LE:R:2088)

Large Events: Technology
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“Interoperability of radios.”

(FF:R:6723)

“We do not have special 
technology due to the 
cost.”

(EMS:R:5196)

*The Large Events survey section asked about technology use in Major Disasters (e.g., hurricanes) and Large Planned Events (e.g., parades)

Open-ended responses

Same tech as Day-to-Day

Personnel

Interoperability

Cost
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Futuristic Technology
Across Disciplines

One login:
single sign-on

Tracking:
responders & 
vehicles

Indoor 
mapping:
navigation

Voice 
controls:
hands-free 
interaction

Video:
real-time on-
scene
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Futuristic Technology
9-1-1/Dispatch Call Centers: Receiving Texts

75%
receiving texts

would be beneficial

Pros
• If no alternative
•Convenience

Cons
•More time/resources
•Lack of non-verbal 

information
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Futuristic Technology

“Assists the hearing impaired 
community. We had a school shooting 
and I wish we had text at that time so the 
students would have felt safer, they 
were trying to whisper on the phone so as 
not to make any more noise than 
necessary.” 

(COMMS:R: 9048)

9-1-1/Dispatch Call Centers: Receiving Texts Pros
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Futuristic Technology

“Based on our experience, text to 911 messages 
take three times as long to process. 
Therefore they drag down our 911 answering 
capacity… Texts prevent the 911 Operator from 
gathering unspoken contextual clues to 
the emergency, such as heavy breathing, 
background noises, screams, gunshots, etc.” 

(COMMS:U:1855)

9-1-1/Dispatch Call Centers: Receiving Texts Cons
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Futuristic Technology
9-1-1/Dispatch Call Centers: Receiving Pictures/Videos 

50%
receiving pictures/videos

would be beneficial

Pros
•More non-verbal 

information

Cons
• Inappropriate/graphic 

images
• PTSD
• Data storage/retrieval
• Increased call times
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Futuristic Technology

“Picture is worth a 1000 words. Image of 
suspect could be sent to police officers. Gravity 
of situation could be quickly assessed and 
EMD might be administered more quickly. 
Medical personnel might be able to prepare 
before patient arrives at hospital.”

(COMMS:S:1885)

9-1-1/Dispatch Call Centers: Receiving Pictures/Videos Pros
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Futuristic Technology
9-1-1/Dispatch Call Centers: Receiving Pictures/Videos Cons

“Exposure of public safety telecommunicators to 
potentially traumatic images or videos 
that is not necessary for dispatching emergency 
responders to the scene… A verbal or text 
description of the situation can give the information 
needed to dispatch an appropriate response. Even if 
a specific image or video may be helpful, not all 
telecommunicators want to see that…”

(COMMS:U:4336)

*COMMS:U:4336 quote continued on next slide
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Futuristic Technology
9-1-1/Dispatch Call Centers: Receiving Pictures/Videos Cons

“…Further, it is likely that this capability will be extorted by 
some individuals to intentionally send 
inappropriate or harmful material. Pictures and 
videos require significant storage space. This will require 
development of systems to store these items in accordance 
with various agency retention periods, and funding for that 
development and for the ongoing storage requirements.”

(COMMS:U:4336)
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Futuristic Technology
9-1-1/Dispatch Call Centers: NG 9-1-1

75%
NG 9-1-1

would be helpful

90%
Heard of NG 9-1-1
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Virtual Reality

50%
Useful for Training

20%
Useful for Other Purposes
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Virtual Reality
Useful for Other Purposes

Open-ended Responses

Use for training

Not for operations, etc.

Cost barrier

VR unknown

Prefer AR
0% 10% 20% 30% 40% 50% 60%

Yes

No

Not Sure 55%

25%

20%



“Training, but I am not yet able to 
see the applicability of VR in the 
day-to-day operations.”

(EMS:S:2482)

39

Virtual Reality
Open-ended Responses



“Training, but I am not yet able to 
see the applicability of VR in the 
day-to-day operations.”

(EMS:S:2482)

“There is no replacing real 
experience. As the number of 
fires dwindle nationwide, I think our 
dumbed down hyper sterilized 
training has become a detriment to 
firefighters. It is no longer realistic 
and does not prepare us.”

(FF:S:818)
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Virtual Reality
Open-ended Responses



“Training, but I am not yet able to 
see the applicability of VR in the 
day-to-day operations.”

(EMS:S:2482)

“There is no replacing real 
experience. As the number of 
fires dwindle nationwide, I think our 
dumbed down hyper sterilized 
training has become a detriment to 
firefighters. It is no longer realistic 
and does not prepare us.”

(FF:S:818)

“I think the VR technology is a 
helpful training tool, but not 
worth the expense for a small 
agency like ours.  If we could have a 
shared VR venue at perhaps the 
state level, it may be more useful.”

(LE:U:7371)
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Virtual Reality
Open-ended Responses



“Training, but I am not yet able to 
see the applicability of VR in the 
day-to-day operations.”

(EMS:S:2482)

“There is no replacing real 
experience. As the number of 
fires dwindle nationwide, I think our 
dumbed down hyper sterilized 
training has become a detriment to 
firefighters. It is no longer realistic 
and does not prepare us.”

(FF:S:818)

“I think the VR technology is a 
helpful training tool, but not 
worth the expense for a small 
agency like ours.  If we could have a 
shared VR venue at perhaps the 
state level, it may be more useful.”

(LE:U:7371)

“I see more applications where AR 
would be useful, not sure of the 
situations wherein VR would be 
applicable other than training.”

(LE:S:9006)
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Virtual Reality
Open-ended Responses



Survey Results Conclusion
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Focus on User Needs
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Cost can be a 
prohibitor for 

technology 
adoption

A F F O R D A B L E

$
C U R R E N T

Fix current tech 
first – it must be 
reliable and work 

as expected

F U T U R E

First responders 
can envision utility 

of new tech if it 
meets their needs

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

all technology 
R&D 
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Publications & Online Resources
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)

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

Upcoming publications
• Phase 2 survey analysis & results – other volumes coming soon
• Report on how to apply Human Factors principles to improve usability

Incident Scenarios Collection for Public Safety Communications Research: Framing the Context of Use (NISTIR 8181)

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

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


https://publicsafety.nist.gov

Full Survey Dataset Online

First 
responders 

said…

NEW!
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Contact Us
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Email us
usability@nist.gov

PSCR UI/UX Portfolio
https://www.nist.gov/ctl/pscr/research-portfolios/user-interfaceuser-experience

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