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1 EXECUTIVE SUMMARY

Recently, there has been an increased focus on chemical, biological, radiological, nuclear, -
explosives (CBRNE) training for military and first responder communities because of the threats
CBRNE weapons pose to our communities.

To prepare for these threats, there is a need for well-trained and experienced CBRNE event
responders in all major communities, both domestic and internationally.

It is difficult for CBRNE event responders to gain experience with CBRNE materials because
events involving real materials are infrequent. Using real materials in training scenarios is
problematic owing to the inherent health and safety risks of working with chemical, biological
and radiological agents. Additional legislative restrictions placed by the international community
on the handling of these agents have also reduced the availability of this type of training. To
ensure that CBRNE event responders can meet current threats it is necessary to develop local
experts (LE) in this area. '

Training of Canadian Forces members using live chemical warfare agents has been conducted at
Defence Research and Development Canada Suffield for over thirty years. This live agent
training (LAT) was expanded in recent years to serve the needs of the Domestic First Response
community as well as those of the international CBRNE community. To serve best the needs of
this wider audience, the Counter-Terrorism Technology Centre (CTTC) commissioned a study to
review current learning theories to determine how the effects of live agent training (LAT) can be
evaluated in their CBRNE training program. S '

A situated learning training model appears to fit the needs of CBRNE event responders. This
model involves the use of live agents as part of an internship-like program. This internship
provides CBRNE local experts with an opportunity to apply their previously learned knowledge
and skills in realistic scenarios in a safe, supervised setting. Such an internship is analogous to
the internship that medical students must complete in a hospital setting as the endpoint of their
initial medical training. : :

This report characterises the current CTTC CBRNE Advanced course, which incorporates live
agents and a domestic swine model in realistic field scenarios, as a CBRNE internship for local
experts rather than simply as a more advanced course about CBRNE. Local experts are given an
opportunity to practice safely their previously learned knowledge and skills in a supervised,
controlled, high-risk environment with live agents and victims. A method of assessing the impact
of this live-agent based internship using participant questionnaires was also developed.
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2 CBRNE LIVE AGENT TRAINING PROJECT

2.1 Live Agent Training Evaluation Study

While the benefits of live agent training programs are known by CBRNE event responders
intuitively, the reasoning behind the effectiveness of such training has yet to be measured. In

- support of the CTTC collective live agent training program, it has been requested that a
theoretically based method be developed to substantiate the training benefits of the current live
agent, simulation-based collective training for the Canadian Forces and First Responder
community. The specific focus will be on the impact of such training on individual local experts
participating in collective realistic scenarios. ' ' '

Deliverables — Greenley and Associates will submit a final report containing the following
information: , '
CBRNE background and threat

CBRNE training, including live agent training

CBRNE live agent training learning/training model

CBRNE live agent training evaluation methodology

Draft evaluation questionnaires
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3 CBRNE BACKGROUND
3.1 CBRNE Threat

Chemical, biological, radiological, nuclear and explosive threats have traditionally been the

- primary concern of military units and considered just another condition of the battlefield.
Civilian First Responders have typically been concerned mostly with CBRNE accidents. This
- situation has changed significantly since the beginning of the 21" century, with an increase in
‘both the terrorist use and threat of CBRNE incidents. Now, both military and civilian First
Responders must be prepared to deal with the consequences of both accidental and deliberate
CBRNE incidents.

Historical threats :
Traditionally, the primary military CBRNE threat was from the use or threatened use of .
chemical, biological or nuclear agents or devices, such as the following events.

* The use of chlorine gas at Ypres against Canadian forces in 1915.

* The Cold War threat of large-scale chemical, biological and nuclear weapons.

* The Iraqi use of chemical warfare agents on Kurds in 1988.

In the civilian domain, the historical threat has most often resulted from the release of chemical
or biological agents or explosions due to industrial or other accidents. Examples would be the
followmg large-scale incidents.

* The Mississauga, Ontario, train deraxlment fire and propane explosmns in 1979
* The Bhopal, India, methyl isocyanate gas release in 1984.

* The Chernobyl, Russia, nuclear power plant incident in 1986.

* The Walkerton, Ontario, E-coli outbreak in the town’s water system in 2000.

Current threats '
The military use of large-scale chemical, biological and nuclear weapons may have been reduced

: by the fall of the Soviet Union in 1989, but the threat has not disappeared entirely. Furthermore,

in both the military and civilian realms, there will always be the possibility of accidental releases
of chemical, biological or nuclear material.

~ What have increased recently are the threats from terrorist incidents, especially within large
cities, many involving CBRNE materials. Recent examples of such large-scale terrorist mc1dents
include the following events.

The New York City World Trade Center car bombing in 1993.
The Oklahoma City federal building bombing in 1995.

The sarin gas attack on the Tokyo subway in 1995.

The World Trade Center and Pentagon airplane crashes of 2001.
The anthrax attacks in the United States during 2001.

The lines between civilian and military threats are blurring with the differences between ‘
accidental and purposeful release of many of these agents coming down to only concentration
and intent. First Responders in both the civilian and military domains need to be prepared for the
possibility that any incident response might include a CBRNE threat. :
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3.2 CBRNE Tra/nlng

CBRNE training at DRDC Suffield traditionally has focused on meeting the needs of the
Canadian Forces. The Counter-Terrorism Technology Centre was opened in 2003 to ensure that
the training needs of the CF continued to be met, but also to expand the scope of participation to
the civilian and international First Responders community. An emphasis on CBRNE event
‘response is now the focus of the current CTTC first responder training program.

3.2.1 DRDC Suffield CTTC first responder training program

The Counter Terrorism Technology Centre (CTTC) supports the need for military and domestic
expertise and training in the management and remediation of chemical, biological, radiological,
nuclear and high-yield explosives (CBRNE) terrorist incidents. As part of this mandate, the
CTTC provides training to the Canadian Forces and Domestic First Responder communities, as
well as international clients. This training includes the following activities:

* Conducting scenario-based live chemical and radiological agent training for CF military
personnel. Elements of access, reconnaissance, sampling and identification,
decontamination, casualty management, and explosive ordnance device (EOD) handling:
can be exercised in realistic field scenarios

* Support for the Canadian Emergency Preparedness College (CEPC), Public Safety and
Emergency Preparedness Canada (PSEPC), CBRN first responders training program
(FRTP). This program consists of training at four levels:

a. An introductory level for a wide range of people who may need to recognize a
CBRN incident, but not respond, e.g., public transit operators and building
managers.

b. A basic level for individuals who must recognize and respond to a CBRN
incident, but not intervene, e.g., 911 operators and first-on-scene police, fire and .
medical personnel.

. An intermediate level for individuals who intervene in CBRN incidents, e.g.,
Forensic Specialists, Bomb Technicians, HazMat Technicians and Emergency
Medical Services personnel.

d. An advanced level for specialists who are critical to intervention and resolution of
CBRN incidents, e.g., Forensic Specialists, Bomb Technicians, HazMat
Technicians and Emergency Medical Services personnel. These personnel are the
CBRNE local experts. CTTC provides scenario-based live agent training support
for the CPEC First Responders program at this level. Elements of access,
reconnaissance, sampling and identification, decontamination, casualty
management, and explosive ordnance device (EOD) handling are exercised in
realistic field scenarios. Participants at this level must have successfully
completed the intermediate level course.

Laforce (2002) stated that “the current CTTC curriculum uses a number of staging sites:
this allows for presenting incidents in a terrorist laboratory, a subway/bus station, a post
office, a conference room, a parking lot, a rubble pile and others. ... All scenarios can
involve the use of improvised explosive devices, booby traps, active resistance,
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mannequins or live victims (animal surrogates). In open air, small (but detectable)
quantities of low-volatility liquid agents (mustard, VX) can be present. GB (sarin) is used
in very strict conditions. In addition, precursor chemicals are incorporated in certain
scenarios. ... Scenarios can accommodate the use of firearms and/or other bomb
mltlgatlon techmques (e.g., disruptors).

[O]ver the past few years, DRDC Suffield has developed an animal model for use [in]

research into medical counter-measures to chemical agent intoxication. This model, based o
on the domestic swine, is now available for use in training medical First Responders. ... T
Medical responders can practice the treatment of chemical casualties in the field....”

3.2.2 The first responder training program curriculum | : »

In general, the focus of the FRTP is to prepare First Response individuals, e.g., in the military,
fire, police, EMS, HazMat, explosives and command ¢communities to adapt their current skills
and knowledge to respond to an CBRNE event effectively. Since these First Responders usually
work as part of a small team that is often part of a larger interdisciplinary team, there is an
increasing emphasis in the later stages of training on team exercises and scenarios.

CNRNE knowledge and procedures - First Responders must learn CBRNE knowledge and
facts, for example:
* CBRNE policy, legal and regulatory requirements.
* Chemical, biological radiological, nuclear, explosive agents and dev1ses
* CBRNE exposure impact and rlsks
* Decontamination agents.
* CBRNE analysis tools.
* Personal protective equipment.
- * CBRNE agent recognition, intervention, mitigation : and resolut1on methods.
* Safety issues.
* Communications.
* Team responsibilities.
- Terrorist methods (e.g., case studies).
* Mass casualty incidents.

In general, these topics are covered in increasing detail as a learner progresses through the FRTP
introductory, basic, intermediate and advanced levels.

CBRNE skills - First Responders must practice relevant CBRNE skills,
* Emergency planning and management. :
* Response, recognition, intervention and resolution techniques.
* Analysis techniques, both on-site and in laboratory.
* Donning and doffing of personal protective equipment.
* Decontamination procedures.
* Communications.

»”

These topics are practiced in increasingly comprehensive team scenarios as a learmer progresses
through the CBRNE training program intermediate and advanced levels.

Scenario based practice of knowledge and skills — First Responders initially learn the requlred
_ CBRNE knowledge and procedures in a classroom and laboratory setting.
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Learners will participate in exercises that may include part-task realistic scenarios that may
include the use of CBRNE simulants and human models. These exercises allow learners to
practice their knowledge and skills on common or infrequent CBRNE tasks with minimised risk.

Finally, at the advanced level, learners participate in realistic scenarios based on real incidents,
using live agents and live victims (e.g., the DRDC Suffield Domestic Swine Model). These hi-
fidelity, live agent exercises involve increased risk and consequently require greater safety
measures during execution. The goal of this advanced training is to develop event responders

- with the necessary knowledge, skills and experience to become local experts within their home
organisations.

3.3 Live Training Rationale

“You talk about guys with a gleam in their eyes,”.... “The Mark V crews were
screaming and yelling, because they had never had the chance to train like this
before — going at their highest speed and turning at their top speed, coming right in
hard and fast and firing wide open at the targets.” (Gourley, 2004).

A number of high-risk professions have adopted realistic training environments for their learners.
For example, firefighters train with real fires in real buildings and use enclosed chambers for
smoke training (Raffel, 1999). Military and civilian parachutists and smokejumpers often use
towers of various heights to practice landings (Winfield, 1941). The military uses live fire field
exercises for both small arms, (e.g., sniper training), and large calibre weapons training, (e.g.,
tank crews). Helicopter pilots, mainly military, may be trained for underwater egress using
realistic cockpits and water tanks. Both military and civilian police role-play and rehearse in a
real village at the US Army Military Police School in Ft. Leonard Wood, Mo. (Rhem, 2000).

When using realistic exercises or simulators for training professionals, there is a generally held
assumption that the greater the realism of the training scenarios used, the greater will be the
benefits to the learner in similar situations in the operational world. For example, in a US Fire
Administration press release (2003), Michael D. Brown, US Homeland Security Under Secretary
for Emergency Preparedness is quoted as saying, “It’s important that fire departments train
firefighters in as close to actual conditions as possible while also protecting them in the process.”
There is little research evidence, however, to support this general assumption, although there
have been studies that have looked at specific benefits to learners in specific realistic scenarios.

Although the potential benefits of real-situation training are usually recognised intuitively, there
is little available research to support this assertion. The proposed evaluation of event responder
reaction to the live agent scenarios in the FRTP advanced level course is intended to lessen this

gap.

10
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4 LEARNING/TRAINING MODELS FOR CBRNE TRAINING
4.1 Situated Learning Model

Situated learning has made a significant impact on educational theory since it was first proposed

by Brown, Collins and Duguid in 1989. Earlier, Resnick (1987) had proposed that “bridging
apprenticeships” could be used to bridge the gap between classroom instruction and real-world

application of the knowledge gained in the classroom. Brown et al studied successful examples .
of apprenticeships and suggested that there was something more to the transfer process than was

typically seen in traditional apprenticeships. The concept of situated learning was more o
comprehensive than conventional notions of “learmng in situ” or “learning by doing.” Learning w
viewed as situated activity has as its central defining characteristic a movement toward full -

participation in a community of practice (Lave & Wenger, 1991). Brown et al (1989) “argued

that meaningful learning will only take place if it is embedded in the social and physical context

within which it will be used” (Herrington & Oliver, 1995). “In contrast to the classroom context,

which tends to remove knowledge from its sphere of use, [Brown et al] recommend establishing

settings where worthwhile problems can be worked with and solved” (Wilson & Cole, 1991).

First Responders gain significant practical experience when dealing with real incidents, but real
CBRNE incidents are typically very rare. Moving the real world into realistic scenarios that can
be used in training seems a reasonable step given the infrequency of real live agent CBRNE
incidents. Realistic scenario-based training allows First Responders to engage actively in
rehearsals that allow them to practice their skills and knowledge to solve real problems. -

The effectiveness of simulants when used in First Responders training scenarios may be reduced
because the learner knows that the agent is only a simulant. This would be analogous to the lack
of reaction of patients to placebos when they know that they have been given a placebo;
“placebos are treatments that only work if you believe in them (Evans, 2004). '

Of course, simulants can still have training value when used for specific tasks, but there may be
parts of the First Responder experience where simulants cannot take the place of live agents. For
these situations, the risks and consequences of the First Responders’ actions in the real world
need to be mimicked in their rehearsals. It is hypothesised that the actions and reactions of
individuals when live agents or live victims are used in rehearsals will be closer to those in a real
incident than when simulants are used or when no agents are used at all.

4.2 Training Model o | |

4.2.1 An internship model .
Entering a situated learning situation in a community of practice can be accomplished, for

example, by becoming an apprentice in a traditional trade discipline. A number of professmnal

disciplines have a practicum requirement before accepting a learner into the profession, e.g.,

medical doctors and clinical psychologists have a year-long internship that usually follows the

academic portion of their training. In these internships, the student is exposed to real clinical

cases in a real professional setting such as a clinic, hospital or school.

11
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The Dreyfus and Dreyfus (1982) model of skill acquisition provides a progression from novice to

- expert learner. Ogrinc et al (2003) mapped the development of medical students onto the Dreyfus .

model as shown in Table 1, with the two additional levels of medical training, interns and
specialists added by the authors. We have also mapped levels of CBRNE training to the Dreyfus -
developmental levels. The current Advanced CBRNE training course would become a CBRNE
internship, since the emphasis on live agents and live victims in realistic scenarios monitored by

subject matter experts is perhaps analogous to the medical intern who is working in a hospital
setting, dealing with real patients and being supervised by licensed and practicing medical ‘

doctors.

Table 1. Dreyfus levels of skill development (Ogrinc et al, 2003). With suggested
equivalent steps in CBRNE training.

Learner Behaviour Medical Student Levels CPEC/PSEPC First
Level (Ogrinc et al, 2003) Responder CBRN
Training Levels
Novice Identifies and uses Beginning Medical Introductory First
rules of thumb. Student Responder Training
Advanced Connects rules to the =~ | Advanced Medical Student | Basic CBRNE
Beginner common aspects of a Beginning Resident
plan.
Competent | Is able to plan an Advanced Resident Intermediate CBRNE
approach and execute
the plan.
Proficient Regularly uses [Medical Intern, usually Advanced CBRNE
evidence-based work one-year, may be pre- or (CBRNE Intern)
and takes waste out of | post- degree]
the work.
Expert Can use intuition where | [Medical Specialist] (CBRNE Local Expert)
empirical knowledge
does not yet exist.

4.2.2 Competence, challenge, ability and experience

Csikszentmihalyi (2000) proposed a human performance concept, called flow, that indicates

when a person’s abilities and experience match the challenge of their current situation. The area
of flow is the person’s comfort zone or region of competence. However, when a challenge is too
great for the person’s ability, the person at first may experience anxiety, but that may change to
fear when the full extent of a large gap is recognized. Conversely, a highly able person placed in-
an unchallenging situation can quickly become bored. Csikszentmihalyi uses rock climbers as an
example of those who try to build their abilities by continually increasing the challenge of their

12
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climbs, often to a leve! of challenge beyond their region of competence in order to generate a
mild anxiety. By succeeding at the climb, the person increases their experience and ability level,
consequently increasing their level of competence. Conversely, failure to complete the challenge
successfully may result in an increase in anxiety when a similar challenge is attempted in the
future. : :

Challenge

Boredom

Ability & Experience

Figure 1. First Responder competence at various levels of challenge, ability and experience. The
region of competence indicates when the person’s abilities and experience match that requnred by
the challenge (see text).

Figure 1 depicts graphically the relationships among abilities, challenges and the region of flow
or competence. Also shown is a common categorization of abilities and experience into basic,
intermediate, advanced and expert levels. This common categorisation is mapped to
corresponding levels that could be applicable in a medical education/training model, as well as to
levels in a possible First Responder training model.

The level of challenge is mappéd to part-task classroom exercises, to practice scenarios that may
include simulants and human mannequins, to realistic scenarios that include exposure to live
agents and live victims (e.g., the DSM), and finally to real world CBRNE incidents.

13
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In order to progress, the challenge must be manageable by the learner at their current level of
competence. Csikszentmihalyi suggests that learning and growth is best accomplished when the
challenge increases to be at or near the border of the learner’s region of competence. In the
context of First Responder training, this means that experience with simulants and then live
agents in training would be a natural bridge to an event responder’s exposure to live agents in
real incidents. '

4.3 Transfer of Training

Does training carried out in a realistic scenario transfer to similar performance in a real world
scenario? Rose et al (1998) found a clear positive transfer effect for a sensorimotor task
performed in a virtual training environment to a similar task performed in the real world.
However, they caution that their results were specific to the sensorimotor components of the task
and not to other necessary cognitive aspects. It is thus important to determine what aspects of a
task are expected, or hoped, to transfer to the real world task when evaluating the transfer of any
training method.

In the current study, our concern is for the transfer of training from scenarios using live CBRNE
agents to performance by First Responders in real world CBRNE incidents. It is expected that
such transfer does occur. Anastkis (1999) found that medical students who learned surgical
procedures using a cadaver model or a bench model performed the procedures in real settings
significantly better than other students who learned from prepared text descriptions. There was
no difference between the cadaver and bench models.

Farrington (1999) investigated the training and transfer of knowledge-based training tasks to the
workplace. She described a training situation where the participants loved the training and were
able to accomplish all of their training objectives at the end of the training period. The question
then considered was, “are they using their new knowledge on the job?” In a number of related
studies, the answer seems to be no, with transfer ranging from about 30% to a dismal 1% for a
management course. '

With rather poor transfer of training for complex tasks and the potential for good transfer for
specific tasks, it is important to locate and focus on the most important tasks in any complex
scenario in order to evaluate the effectiveness of a training program. In the proposed study, we
will attempt to elicit the most critical learning events related to the learners’ exposure to live
agents during training scenarios.

14
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5 EVALUATiON OF CBRNE LIVE AGENT TRAiNiNG

5.1 Object/ves of Learners ,

The following sections brleﬂy describe a version of Blodm’s (1956, 1964) taxonomy of
educational objectives in the cognitive and affective domains, with addition of a psychomotor .
domain developed by Harrow (1972) and a social domain specified by the authors.

The levels in the taxonomy, in addition to specifying instructional objectives, can be used by
instructors and researchers as the basis for developing measures to evaluate a learner’s progress
through the taxonomy. As such, the levels can be a guide to the preparation of appropriate
questions in each of the four domains for an evaluation of the CTTC CBRNE live agent training
program. For example, an affective objective of the First responder’s experience may be dealing
with the “pucker factor,” which may be an important aspect of the challenge of working with live-
agents in realistic field scenarios. Measures focusing on this specific aspect of the live agent
‘training would thus be appropriate.

~“

- 8.1.1 Physical or psycho-motor domain

Instructional objectives and their derived questions or tasks often have both cognitive and
affective elements, even when the focus is on motor skill development. Applications related to
the psychomotor domain include the manipulative skills required for tool use and operation of
technology and physical performance areas in science, arts and trades. In the psychomotor
domain, performance measures often take the place of question-based evaluations in many cases.

* Basic-fundamental movements - Locomotor movements and manipulative movements,
e.g., experience moving in CBRNE personal protective equipment (PPE).

* Perceptual abilities - Kinesthetic, visual, auditory and tactile discrimination and
coordinated abilities, e.g., with and without PPE or using CBRNE test equipment.

* Physical abilities - Endurance, strength, ﬂex1b111ty and agility, e. g w1th and without
PPE.

* Skilled movements - Simple, compound and complex adaptive skills, e.g., obtalmng a
sample of a biological agent. .

* Non-verbal communication - Expressive movements, e.g., non- _verbal communication
while wearing PPE.

5.1.2 Cognitive domain

- Unless learners can be brought to the higher cognitive levels of analysis, synthesis and v .
evaluation, it is unlikely that transfer will take place, i.e., this is material the learner can use
rather than just more dumb school material that the learner can forget after taking a test. If _
instructors fail to ask higher level questions, it is unlikely that most learners will transfer ..
course work to real life. They may not even be able to apply it to school situations other than '
the one where it was learned. ' :

*  Knowledge - Recognmon or recall of information or facts e.g., recall key mformatlon
about mustard or VX agents.

E
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* Comprehension - Demonstrates that the learner has sufficient understanding to organize
~ and arrange material mentally, e.g., can choose an appropriate course of action when an

agent is suspected. _ '

* Application - Questions that require a learner to apply previously learned information to
reach a solution. Solving complex problems is an example.

* Analysis - Higher order questions that require learners to think critically and in depth.

* Synthesis - Higher order questions that ask the learner to perform original and creative

~ thinking.

For example, synthesis questions ask learners to do the following: Produce original
communications, make predictions, and solve problems that do not necessarily have a
single correct answer, but instead allow a variety of creative answers. '

* Evaluation - Higher level questions that do not have a single correct answer. For
example, they require the learner to judge the merit of an idea, a solution to a problem, or
an aesthetic work. The learner may also be asked to offer an opinion on an issue.

5.1.3 Affective domain

The affective domain addresses interests, attitudes, opinions, appreciations, values, and
emotional sets. If the instructor’s purpose is to change attitudes or reactions rather than to
transmit or process information, then instruction can be structured to progress through the levels
of the affective domain.

* Receiving - The learner passively attends to particular phenomena or stimuli, e.g.,
classroom activities, textbook, demonstrations, etc. The teacher's concern is that the
learner's attention is focused. Intended outcomes include the learner's awareness that a
thing exists.

Responding - The learner actively participates. The learner not only attends to a
stimulus, but also reacts in some way; e.g., learner uses equipment or participates in a
laboratory exercise.

Valuing — This captures the worth a learner attaches to a particular object, phenomenon;
or behaviour. This worth can range from simple acceptance to commitment, e.g., the
learner assumes responsibility for the value of proper PPE procedures.

* Organization — The learner brings together different experiences and values, resolves
conflicts among them, and starts to build an internally consistent value system -compares,
relates and synthesizes values and develops a philosophy of life.

* Characterization by a Value or Value Complex - At this level, the learner has held a
value system that has controlled his behaviour for a sufficiently long time so that a
characteristic "life style" has developed. Behaviour is pervasive, consistent and
predictable. ‘

'5.1.4 Social domain

The social domain addresses a learner’s ability to interact with others. Solitary and Parallel
behaviour are usually not seen as normal participatory behaviours in adults but may be used in a
learning situation for teaching purposes.

* Solitary - The learner behaves in a solitary manner and performs his/her own activities
even when part of a group or team. Some classroom tasks may require this behaviour.
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* Parallel - The learner performs appropriate activities within the group, but the activities
' are typically along51de the others rather than engaged with the others in the group. Some
classroom exercises may require this behaviour.
* Participant - The learner actively participates in the activities of the group.
The learner behaves as a team part1c1pant obeys rules, participates in discussions, enjoys
helping others, etc. 4
* Leader - The learner actively participates in the activities of the group and takes on a
leadership role in some or all activities.
In general, the elements of the taxonomy described above will be used to guide the selection of

issues and questions for inclusion in the live agent training evaluation study described in Section. -
6. A ' _ 5

D]
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6 PROPOSED CBRNE LIVE AGENT TRAINING EVALUATION
METHOD |

The objective of the proposed evaluation is to understand the event responder’s experience
during live agent exercises used for the CTTC advanced CBRNE training course. Understanding
how these experiences differ from other experiences during exercises to practice CBNRE skills
that include agent simulants or no agents at all is also a goal of the study.

6.1.1 Interviews

" In order to evaluate the training effectiveness and transfer of training of the CTTC CBRNE live
agent trammg program, the initial activity will be to interview instructors, subject matter experts
and previous First Responder participants to understand their experiences with the current
advanced live agent training course. The results of these interviews will be used to prepare
questions that will be addressed by course questionnaires given to future participants. Of special
interest will be information about the use of learned CBRNE knowledge, skills and experiences
with respect to any recent CBRNE incidents in their workplace. '

6.1.2 Questionnaires

In order to evaluate the impact of the live agent training sessions on the participating First
Responders, data will be collected at the beginning and end of thé course. In addition,
information will be gathered from learners following each course module that involves
experience with or exposure to live agents.

The method proposed for the evaluation of the CTTC CBRNE live agent training will use
questionnaires specifically prepared for completion by the First Responder learners at the
beginning and end of the course. In addition, focused questionnaires will be completed by First
Responders following each course module where live agents are involved.

Pre- training questionnaire - This questionnaire will capture information about the participant’s
previous training and experience. It will also capture their current self-reported levels of
knowledge and skills.

The following are examples of the types of questions that will be included in the pre-training
questionnaire. See Annex A for a sample questionnaire. The actual questions used for the
questionnaire will be based on interviews with CBRNE subject matter experts, CBRNE trainers,
CBRNE live agent training course graduates.

* Demographic information, e.g., name, age, gender, organisation, first responder role,
years on job in current role, etc.

* CBRNE experience, €.g., formal CBRNE training courses, informal CBRNE learning
experiences, positions held requiring CBRNE knowledge, number of CBRNE incidents
attended, most severe CBRNE incident(s), etc.

* Experience with PPE, e.g., in training, in CBRNE incidents, etc.

* Experience with live CBRNE agents, e.g., in training, in laboratory, in real incidents, etc.
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s Level of stress/comfort when live agents were involved during training or real incidents.
Stress can be related to what is colloquially called the “pucker factor”, e.g., “fear of the
unknown, the unexpected, surprise, knowing you may be injured severely and fearing
you may not be killed outright” (http://www.urbandictionary.com/).

e  Experience with CBRNE simulants, e.g., in training, in laboratory, etc.

e Experience in multi-disciplinary first responder teams, e.g., in training, in real incidents,
etc.

e Expectations about the use of live CBRNE agents during the current course.

Post-module questionnaire — This questionnaire will capture the participant’s experience during
each live-agent-based module of the training course. It will capture self-reported changes in live
agent related knowledge and skills, as well as the levels of stress, comfort and satisfaction when
working with the live agents in the module scenario. -

The following are examples of the types of questions that will be included in the post-module
questionnaire. See Annex B for a sample questionnaire. The actual questions used for the
questionnaire will be based on interviews with CBRNE subject matter experts, CBRNE trainers,
CBRNE live agent training course graduates.

® Demographic information, e.g., name, etc
e Satisfaction with the live agent experience dunng the module
e Perceived risk of interacting with live agents during the module.

e Level of stress/comfort when using live agents during module. Stress will be related to
what is colloquially called the “pucker factor”.

Post-training questionnaire — This questionnaire will capture the participant’s experience
during the advanced CBRNE course using live agents. It will capture any perceived changes in
CBRNE knowledge, skills or experience, as well as changes in levels of stress or comfort when
working with live agents in realistic scenarios.

The following are examples of the types of questions that might be included in the post-training
questionnaire. See Annex C for a sample questionnaire. The actual questions used for the
questionnaire will be determined based on initial interviews with CBRNE subject matter experts,
CBRNE trainers, CBRNE live agent training course graduates.

* Demographic information, e.g., name, etc.
e Expectations about the use of live CBRNE agents during the course.
e Overall experience using live agents during the course.

o Compare experience during CBRNE simulant and live agent training scenarios, e.g.,
usefulness, threat to responder, risk to team, stress/anxiety, compare “pucker factor,” etc.

e Experience with multi-disciplinary first responder teams, e.g., in the laboratory and field
training scenarios, etc.
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e Experience with PPE, e.g., in the CBRNE training scenarios, focus on “donning it right,”
etc. : ‘

» Recommendations about use of live CBRNE agent in training.

6.1.3 Analyses

Pre/Post-Training Differences

Learner pre-training and post-training responses to questions will be compared to evaluate the
impact of the course materials, especially the course modules involving live agents, on the
reported experlence of the First Responders.

Module Ratings
Learner responses to the specific live agent training modules will be compared across learners to
help characterise the impact of the various live agent modules.

In addition, each learner’s post-module responses will be compared to their post-training
responses about the overall experience of using live agents during the advanced CBRNE course.
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