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FOREWORD 

The U.S. Department of Homeland Security (DHS) established the System Assessment and 
Validation for Emergency Responders (SAVER) Program to assist emergency responders 
making procurement decisions.  Located within the Science and Technology Directorate (S&T) 
of DHS, the SAVER Program conducts objective assessments and validations on commercial 
equipment and systems and provides those results along with other relevant equipment 
information to the emergency responder community in an operationally useful form.  SAVER 
provides information on equipment that falls within the categories listed in the DHS Authorized 
Equipment List (AEL).  The SAVER Program mission includes: 

 Conducting impartial, practitioner-relevant, operationally oriented assessments and
validations of emergency response equipment.

 Providing information, in the form of knowledge products, that enables decision-
makers and responders to better select, procure, use, and maintain emergency response
equipment.

Information provided by the SAVER Program will be shared nationally with the responder 
community, providing a life- and cost-saving asset to DHS, as well as to Federal, state, and local 
responders. 
The SAVER Program is supported by a network of Technical Agents who perform assessment 
and validation activities.  Further, SAVER focuses primarily on two main questions for the 
emergency responder community: “What equipment is available?” and “How does it perform?”

As a SAVER Program Technical Agent, the Space and Naval Warfare Systems Center 
(SPAWARSYSCEN) Atlantic has been tasked to provide expertise and analysis on key subject 
areas, including communications, sensors, security, weapon detection, and surveillance, among 
others.  In support of this tasking, SPAWARSYSCEN Atlantic created a technology guide 
focused on mobile applications used for training.  Mobile applications for training fall under 
AEL reference number 04AP-08-SIMS Simulators. 

Visit the SAVER section of the Response Knowledge Base (RKB) website at 
https://www.rkb.us/saver for more information on the SAVER Program or to view additional 
reports on mobile applications for training or other technologies. 

https://www.rkb.us/saver
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POINTS OF CONTACT 

SAVER Program 
U.S. Department of Homeland Security 
Science and Technology Directorate 
OTE Stop 0215 
245 Murray Lane 
Washington, DC 20528-0215 
E-mail: saver@hq.dhs.gov 
Website: https://www.rkb.us/saver 
 

Space and Naval Warfare Systems Center Atlantic 
Advanced Technology and Assessments Branch 
P.O. Box 190022 
North Charleston, SC 29419-9022 

E-mail: ssc_lant_saver_program.fcm@navy.mil 

mailto:saver@hq.dhs.gov
https://www.rkb.us/saver
mailto:ssc_lant_saver_program.fcm@navy.mil
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1. INTRODUCTION 

Training programs designed to run on mobile devices such as smartphones and tablets can 
provide emergency response organizations with a cost-effective and flexible alternative to 
traditional classroom instruction and field training.  These mobile applications, henceforth called 
mobile apps, can be created to cover a wide range of training material and allow students to 
complete required and supplemental coursework anytime and anywhere. 

This technology guide presents information on mobile hardware and software technology 
focusing on the process and benefits of developing mobile apps for emergency response training, 
and app development tools that require little knowledge of programming.  The content for this 
document was obtained through Internet research and interviews with subject matter experts 
conducted from January to July 2013. 

2. TECHNOLOGY OVERVIEW 

The use of mobile devices for accessing apps with operational relevance is becoming prevalent 
in the emergency response community.  The key elements associated with mobile hardware and 
software technology include the physical design, operating system, and software program 
commonly known as apps. 

2.1 Physical Design 
Mobile devices vary in size; however, tablets generally have larger screen displays than 
smartphones.  Functionality can also vary based on the device manufacturer, operating system, 
and service provider. 
Most smartphones and tablets incorporate a touchscreen interface with an onscreen keyboard, 
and some have a physical keyboard as well.  Touchscreen interfaces allow users to interact with 
the device by touching the screen with either a stylus or finger. 

2.2 Operating Systems 
An operating system (OS) is the software that controls the device and works directly with its 
hardware and application software.  Apple® iOS®, BlackBerry®, Google Android™, and 
Microsoft Windows® are the most common ones  The OS selected for development will 
determine which tools are required for creating an app as well as which devices can run the 
completed app. 

2.3 Mobile Apps 
A mobile app is similar to software installed on a personal computer, but it is developed for a mobile 
device OS.  Mobile apps are designed to operate on a specific OS such as iOS, Blackberry, Android, 
or Windows.  Mobile apps are usually downloaded from an application distributor, or “app 
store,” but can also be downloaded from independent websites. 
Mobile apps for emergency response training can be developed to cover a variety of subject 
material such as first aid instruction, certification exam preparation, and field exercises ranging 
from personnel and equipment deployment to triage procedures.  Moreover, these apps can have 
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varying degrees of complexity, depending on their intended use; however, they typically fall into 
the following categories: 

 Classroom training material and reference guides; 

 Equipment emulation; and 

 Scenario simulation. 

2.3.1 Classroom Training Material and Reference Guides 
Classroom training material presented through mobile apps can provide a valuable resource for 
emergency response organizations.  With these apps, training is no longer limited by time or 
location because personnel can use their smartphones or tablets at their convenience to access 
coursework, homework assignments, and prerequisite and supplemental material. 

Similarly, integrating reference guides into mobile apps can allow responders to access 
information needed in the field.  For example, the U.S. Department of Transportation's Pipeline 
and Hazardous Materials Safety Administration (PHMSA) developed a mobile app version of its 
Emergency Response Guidebook to assist field personnel in responding to hazardous materials 
(HazMat) incidents. 
In migrating content into a mobile app environment, both classroom training material and 
reference guides can be enhanced through the addition of interactive elements, such as quizzes 
and emergency-related checklists, as well as hyperlinks to other web-based resources.  
Multimedia elements such as video and audio can also be incorporated into these types of apps to 
provide responders with a richer, more comprehensive experience. 

2.3.2 Equipment Emulation 
An emulator replicates the behavior and functionality of a piece of equipment and allows 
students to explore and manipulate the equipment’s settings and features without concern for 
damaging it.  Emulators used in training can also reduce the need for emergency response 
organizations to maintain a large inventory of specialized equipment, thereby decreasing costs.  
For example, a mobile app designed to emulate a HazMat detector can provide initial and 
refresher training without the need for calibrating an expensive piece of equipment or removing 
it from service.  Students can practice independently, as time permits, and ultimately spend less 
time in the classroom.  Additionally, emulation can be used in simulation training to provide 
students the perception of operating equipment in the field and seeing the results of their actions.  

2.3.3 Scenario Simulation 
Mobile apps can also enhance training by simulating real-life situations in a safe, controlled 
environment.  This type of training places participants in scenarios that require them to react and 
make decisions and then gives them the opportunity to review their performance and make 
adjustments.  Simulation training can be accomplished through relatively simple text-based apps 
or highly interactive immersive apps that incorporate multimedia elements such as video and 
audio. 
To approximate real-life situations, simulation apps use a process called branching.  The app 
begins by presenting training participants with a scenario and a decision point requiring a 
response.  Once a response is provided, the scenario will branch down a path leading to new 
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decision points, also requiring responses, with each subsequent choice determining the path the 
training participant will follow.  This process is illustrated in the following example. 

Scenario: A gas explosion occurs, and a man is injured. 
Decision Point: The responder must determine whether the man is breathing or not breathing 
and what actions should be taken. 
Branch 1: If the man is breathing, the responder can choose either to send him on to further 
triage in order to check factors such as respiration rate and mental status (a correct response) or 
mark the patient as deceased (an incorrect response). 

Branch 2: If the man is not breathing, the responder can choose first to reposition his airway (a 
correct response) or mark the patient as deceased (an incorrect response). 

Simulation apps can also be designed to include condition variables with a range of possible 
values (e.g., respiration rates, equipment readings, and outdoor temperatures), which are either 
computer-generated or defined by a trainer.  This capability can be used to create changes within 
a scenario so that training participants can practice skills under varying circumstances. 

Often, simulations do not follow a single linear path.  Instead, they contain multiple branches in 
which choices, variables, and processes link forward and backward within a single branch as 
well as to varying points across branches.  These multidirectional configurations serve not only 
to enhance the complexity and realism of simulations, but also to improve their overall 
performance.  For example, if a simulation requires a person’s age to be defined early in Branch 
1, that information could be then be accessed, or “called back,” from subsequent decision points 
in Branch 1 or from decision points in other branches.  In this way, the app could function more 
effectively by using the specified age data at different points in the scenario to allow trainees to 
make age-dependent choices. 
Through multiple branches, simulation apps can allow training participants to respond to more 
than one decision point at a time.  Multiple branches can also be used to create variations in 
scenarios and reduce the potential for repetition in subsequent training exercises.  Alternatively, 
because simulation apps can be reused, they provide a cost-effective tool for reinforcing 
individual training or for delivering the same training to different groups of responders. 

2.4 Training Benefits 
Mobile apps can provide many training benefits to the emergency response community.  With 
these tools, organizations can: 
Facilitate training and independent practice: Course material can be accessed conveniently, 
and training is no longer limited by time or location.  Mobile apps can allow students to complete 
prerequisite training independently, as time allows, and apply newly learned skills outside the 
classroom. 
Reduce training expenses: Mobile apps can be used to minimize the time spent in a classroom 
environment and thereby provide cost savings on travel to training sites and instructor time.  
Classroom time can further be reduced by integrating webinar and conference call technologies 
into a mobile training environment.  Moreover, training costs can be significantly lowered by 
using mobile apps capable of simulating real-life situations encountered by responders in the 
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field or emulating expensive equipment.  The costs associated with training materials such as 
paper reference manuals, gloves, and triage tape can also be reduced. 

Leverage built-in features: Developers can create training packages that incorporate the 
capabilities and features of a mobile device such as touchscreen interactivity, web browsers, 
video players, global positioning systems (GPS), built-in cameras, and notification systems. 
Provide flexibility to the trainer: By developing mobile apps that include prerequisite material, 
homework assignments, or training supplements, the trainer can reduce the material that needs to 
be covered in a classroom session. 

3. APPLICATION DEVELOPMENT 

Applications can be developed in a variety of environments, which are either accessed through 
the web or available as software installed on a desktop or laptop computer.  In general, more 
complex applications will require more robust development environments featuring text-based 
programming languages such as C++, C#, Objective-C, VB.Net, or Java.  Nevertheless, 
emergency response organizations seeking to develop less complex mobile apps for training, but 
lacking in-house programming expertise, can use a relatively simple form of visual programming 
featuring intuitive drag-and-drop graphical interfaces. 

These development environments are low-code or no-code solutions, replacing much or all of the 
text-based coding with visual programming elements such as blocks or puzzle pieces.  The visual 
programming elements contain operations such as user-specified variables, pre-defined 
functionality, or processes, and are assembled to build the flow and logic of an app.  Though 
conceived as an entry-level development environment, this form of visual programming 
sometimes requires users to have a rudimentary knowledge of programming principles in order 
to create apps and can serve as a gateway to working with more sophisticated text-based 
languages. 

3.1 Application Platforms and Tools 
An important first step in mobile app development is determining the OS environments in which 
the app will operate.  The four OS environments discussed in this document provide a variety of 
software development tools including software development kits (SDKs).  SDKs allow apps to 
be created for specific hardware and software platforms and typically include testing and 
debugging tools, sample code, supporting documentation, and utilities used for app development.  
Some OS environments also require the purchase of a developer’s license.  Information on 
OS-specific app platforms and tools can be obtained from the following resources: 

 Apple iOS: 
https://developer.apple.com/programs/ios/develop.html 

 BlackBerry: 
http://developer.blackberry.com/develop 

 Google Android: 
http://developer.android.com/develop/index.html 

 Microsoft Windows: 
http://msdn.microsoft.com/en-gb/windows/apps/br229519 

https://developer.apple.com/programs/ios/develop.html
http://developer.blackberry.com/develop/
http://developer.android.com/develop/index.html
http://msdn.microsoft.com/en-gb/windows/apps/br229519
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3.2 Application Development Phases 
Application development typically consists of three major phases: design, programming, and 
testing.  These phases are described below. 

3.2.1 Design 
When creating apps in visual or text-based development environments, functional design is 
critical.  The design must lay out the app structure and show the relationship and interaction 
between its elements and operations so the developer can ensure that each step leads, or cycles 
back, to the next appropriate step or set of steps.  Throughout this phase, user input and logic 
flow must be considered to prevent the app from crashing or producing unreliable results.  In a 
simulated scenario, an error in the logic flow would be a situation where a training participant 
has input that a patient is breathing, but the logic flow does not support this input. 
To illustrate both the design and programming phases, a portion of the simple triage and rapid 
treatment (START) process, as shown in Figure 3-1, will be adapted into a mobile app.  START 
is used by emergency responders in adult patient triage situations. 

 
Figure 3-1.  START Adult Triage 

Source: Chemical Hazards Emergency Medical Management 
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Based on the START breathing check, the logical process flow shown in Figure 3-2 was created 
to delineate the steps the app will follow. 

 
Figure 3-2.  Logical Process Flow 

The process begins with Step 1, which presents data generated for the breathing condition of the 
patient (i.e., breathing or not breathing).  For example, the average respiratory rate for an adult is 
12-24 breaths per minute and an app can be programmed to generate a random data value for the 



Mobile Applications for Training Technology Guide 

7 

respiratory rate, within a range of plausible values, or allow trainers to input a data value.  Either 
way, the app presents training participants with data about the patient’s breathing and allows 
them to make choices based on specified values. 

If the data provided indicates the patient is breathing, the training participant is given a choice 
between marking the patient black (i.e., deceased) or sending him for further triage.  If black is 
chosen at this step, failure occurs.  If further triage is chosen, success is indicated.  Alternatively, 
if the data provided indicates the patient is not breathing, the training participant is presented 
with a choice to mark the patient black or reposition the airway.  Again, at this step, choosing 
black will lead to a “fail” result.  If, however, the choice is made to reposition the airway, a new 
value for the respiratory rate can be generated, either by the computer or the trainer, and thus 
lead the training participant to subsequent steps and new decision points and choices. 
Moreover, this app could be made more complex by incorporating additional data elements into 
the scenario such as the age of the patient and the altitude where the START process is taking 
place.  These data elements would have to be taken into account by the training participants and 
would affect the decisions made within the scenario. 

3.2.2 Programming 
The design in Figure 3-2 can now be implemented through the use of a visual programming 
environment.  As an example, a working model of the app was created with the Massachusetts 
Institute of Technology’s (MIT) App Inventor, which features drag-and-drop puzzle-pieces for 
building an app within its graphical interface.  A portion of the implementation for Step 1 is 
shown in Figure 3-3. 

Figure 3-3.  Portion of Step 1 Implementation 
Courtesy of MIT Center for Mobile Learning 
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3.2.3 Testing 
Testing is an important part of the development process and can reveal design and programming 
issues, also known as defects or bugs, so that they can be corrected.  While few applications are 
flawless, comprehensive testing can allow mobile apps to have full functionality with a minimum 
number of issues. 
Although various methodologies are used for testing applications, the process can involve the 
following steps: 

 Requirements Analysis: The process that ensures an application’s requirements are
consistent and clearly defined in preparation for testing them;

 Test Planning: The development of a systematic approach for testing an application,
sometimes involving a documented test plan;

 Test Procedure Development: The creation of formal, step-by-step processes
designed to assess the functionality of the application;

 Test Procedure Execution: The process of performing the test procedures, often
according to a schedule;

 Test Results Reporting: The documenting of an application’s performance during a
test, including its defects, often leading to a formal test report;

 Defects Retesting: The iterative process of testing and potentially resolving any
known application defects;

 Regression Testing: The testing of an application for new defects after changes or
enhancements have been made to it; and

 Test Closure: The finalization of the testing process with the goal of making the
application available to its intended users.

App testing can be conducted either on an actual mobile device or 
device emulator.  When using an actual device, app developers can 
often obtain more accurate test results, more reliable performance 
metrics due to conducting the test in a live network environment, 
and a more realistic sense of a user’s experience.  Conversely, device 
emulators, such as the one shown in Figure 3-4, can usually be 
downloaded free of charge from device manufacturers to a laptop or 
desktop computer and provide developers with a low-cost, quick, 
and easy means for evaluating app functionality, usability, and 
screen layout.  In practice, device emulators are often used for 
testing in the initial stages of development, while actual mobile 
devices are used in later and final stages to ensure that the app 
performs in accordance with the design specifications and is ready 
for release to the market.  Moreover, due to device differences 
associated with functionality, features, and OS environments, 
developers should conduct testing on all smartphones and tablets on 
which their apps are intended to operate. 

Figure 3-4.  Mobile 
Device Emulator 

Courtesy of MIT Center for 
Mobile Learning 
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3.3 Application Distribution 
Once a mobile app has been thoroughly tested and packaged, or compiled, into an executable 
program, it can be made available to users through a process known as publishing.  Depending 
on the OS for which an app is developed, different publishing guidelines will apply, and in some 
instances, apps can be shared directly without using an app store for distribution.  Information on 
app distribution can be obtained from the following resources: 

 Apple iOS: 
https://developer.apple.com/appstore/guidelines.html 

 BlackBerry: 
http://developer.blackberry.com/distribute 

 Google Android: 
http://developer.android.com/tools/publishing/publishing_overview.html 

 Microsoft Windows: 
http://msdn.microsoft.com/en-us/library/windows/apps/jj657972.aspx 

3.4 Standards and Regulations 
Currently, no universally recognized standards or regulations exist for the development of 
mobile apps.  However, guidelines and best practices have been independently established by 
mobile app vendors and government agencies such as the U.S. Department of Health and Human 
Services (HHS).  The World Wide Web Consortium (W3C), an international group that develops 
web standards, has published its Mobile Web Application Best Practices, which includes 
guidance on: 

 Using the appropriate web protocol to reduce network loading; 

 Collecting and using personal information; 

 Ensuring consistent user experience across devices; and 

 Designing more flexible apps that can run across OS platforms. 

Product distributors have also instituted quality guidelines to prevent the distribution of harmful 
“junk” apps, which exploit user data or cause damage to devices. 

3.5 Considerations 
While easier than text-based languages, visual programming can present challenges to the novice 
developer; however, for most of these products, tutorials are available to help facilitate the 
learning process.  Moreover, some visual programming environments have limited capabilities 
for creating more complex apps, so as the developer’s skills evolve, a transition to a text-based 
programming language may be worthwhile. 
It is also important to note that mobile apps, like traditional desktop applications, are often 
created by one or more programmers.  The programmers sometimes contribute to the design and 
test phases as well, but in larger organizations, the design, programming, and test functions may 
be performed by dedicated individuals or teams.  Thus, an emergency response organization 
without app development capabilities may consider outsourcing a project to another organization 
or to a company with skilled personnel. 

https://developer.apple.com/appstore/guidelines.html
http://developer.blackberry.com/distribute/
http://developer.android.com/tools/publishing/publishing_overview.html
http://msdn.microsoft.com/en-us/library/windows/apps/jj657972.aspx
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4. APPLICATION DEVELOPMENT PRODUCTS

Table 4-1 presents a sample of low-code and no-code visual programming products that can be 
used to develop emergency response training apps for mobile devices.  Some of these products 
enable developers to create cross-platform apps, some include SDKs and device emulators for 
testing, and some are available free of charge. Currently, there are no known low-code or 
no-code visual programming solutions for Blackberry. 

Table 4-1.  Low-Code and No-Code Products 

Program Vendor/Website OS Description 

App 
Inventor 

MIT 
http://appinventor.mit.edu 

Google 
Android™ 

Apps are developed with puzzle 
piece tiles in a browser-based 
environment.  Apps can use phone 
features and can be created to 
interface with websites, store data, 
and access GPS-location sensors. 

Illumination 
Software 
Creator 

Bryan Lunduke 
http://www.lunduke.com 

Google 
Android, 
Apple® 
iOS® 

MobiOne 
Studio 

Genuitec 
http://www.genuitec.com/c
ompany/contact 

Google 
Android, 

Apple iOS 

A Windows-based drag-and-drop 
visual development and testing 
environment for creating 
cross-platform mobile apps. 

Pocket 
Programmin
g Language 

Ariane Soft 
http://www.ppl-lang.com 

Microsoft 
Windows® 

Designed for more advanced users 
with a good understanding of 
programming, this product features 
visual design elements.  It requires 
some coding, which may allow users 
to create more complex apps. 

Tersus Tersus Software Ltd 
http://www.tersus.com 

Google 
Android, 

Apple iOS 

An open-source visual programming 
environment allowing users to 
design and build web and mobile 
apps through a fully visual interface 
featuring diagram drawing tools and 
building blocks. 

TracerPlus 
Portable Technology 
Solutions LLC 
http://www.tracerplus.com 

Google 
Android, 
Microsoft 
Windows 

Provides a drag-and-drop user 
interface that enables programmers 
and non-programmers to create 
mobile forms that assist with data 
entry and collection including 
barcodes and radio frequency 
identification (RFID). 

Apps are developed with building 
block tiles, and the vendor states “no 
programming knowledge or 
experience is necessary” to get 
started.  Available free for download 
and use on desktop/laptop 
computers. 

http://appinventor.mit.edu/
http://www.lunduke.com/
http://www.genuitec.com/company/contact/
http://www.genuitec.com/company/contact/
http://www.ppl-lang.com/
http://www.tersus.com/
http://www.tracerplus.com/
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5. CONCLUSION 

Mobile apps designed for training are valuable resources for emergency response organizations.  
Accessible anytime and anywhere, these cost-effective solutions have the potential to be used 
both as supplements and substitutes for traditional classroom instruction and field training and 
can include interactive instructional material and reference guides, equipment emulators, and 
scenario simulation.  Mobile apps also offer the added benefit of unlimited reusability. 

Emergency response organizations seeking to develop training content for use on mobile devices 
can either outsource the work to skilled programming professionals or use in-house resources to 
create their own apps.  Implementation of the latter option can be accomplished through a variety 
of text-based programming languages or through low-code or no-code visual programming 
solutions designed for novice app developers.  Despite their relative simplicity, these visual 
programming tools can be used to create worthwhile training apps for mobile devices and can 
also provide training specialists with the tools to learn more sophisticated programming 
languages and complex app development. 




