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CPI Nonviolent Crisis Intervention Training: A Comprehensive Guide

Navigating challenging interpersonal situations requires specialized skills, and the Crisis Prevention
Institute's (CPI) Nonviolent Crisis Intervention training stands as a benchmark for professionals across
various sectors. This comprehensive program equips individuals with the strategies and techniques
necessary to de-escalate volatile situations, ensure safety, and manage challenging behavior
effectively. Understanding the core principles and practical applications of CPI training is crucial for
anyone working in environments where potential crises may arise, from healthcare and education to
corrections and social services. This guide delves into what CPI Nonviolent Crisis Intervention training
entails, its benefits, key strategies, and how it empowers individuals to create safer and more
supportive environments.
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What is CPI Nonviolent Crisis Intervention Training?

CPI Nonviolent Crisis Intervention training is a globally recognized, evidence-based program designed
to provide staff with the skills and confidence to manage and de-escalate aggressive and disruptive



behavior. Developed by the Crisis Prevention Institute, this training emphasizes a proactive,
preventative approach to crisis management, focusing on early intervention and the preservation of
dignity for all involved. The core philosophy revolves around understanding the antecedents of
behavior, recognizing the signs of escalating distress, and employing a range of verbal and non-verbal
techniques to reduce tension and prevent physical confrontation. It's more than just a set of de-
escalation tactics; it's a holistic framework for creating a safer and more positive environment by
fostering understanding and empathy.

The Philosophy Behind CPI Training

The underlying philosophy of CPI Nonviolent Crisis Intervention training is rooted in the belief that
aggressive behavior is often a symptom of underlying distress. Rather than solely focusing on
suppressing the behavior, CPI training encourages participants to understand the root causes and to
respond in a way that is both effective and respectful. This humanistic approach prioritizes the well-
being of both the individual experiencing a crisis and the staff responding to it. By focusing on
building rapport, active listening, and maintaining a calm demeanor, professionals can create a less
adversarial environment, increasing the likelihood of a positive resolution. This philosophy underpins
all the strategies and techniques taught within the program.

Evidence-Based Practices in Crisis Prevention

CPI Nonviolent Crisis Intervention training is built upon a foundation of research and best practices in
the fields of psychology, sociology, and conflict resolution. The program's effectiveness is supported
by numerous studies demonstrating its ability to reduce the incidence of aggression, improve staff
confidence, and create a safer workplace culture. By integrating principles of behavioral science and
providing practical, reproducible techniques, CPI offers a scientifically validated approach to crisis
management. This reliance on evidence ensures that the skills taught are not only theoretical but also
proven to be effective in real-world scenarios.

The Importance of Nonviolent Crisis Intervention

In today's diverse and often stressful environments, the ability to manage challenging behaviors and
de-escalate crises is paramount. Nonviolent crisis intervention is not merely a skill; it's a necessity for
maintaining safety, fostering positive relationships, and ensuring the well-being of individuals in care,
education, and service settings. Without effective strategies, workplaces can become environments of
fear and frustration, leading to staff burnout, increased workplace violence, and compromised care.
The proactive and empathetic approach of nonviolent crisis intervention training is key to mitigating
these risks and promoting a culture of respect and safety.

Reducing Workplace Violence and Incidents

One of the most significant benefits of CPI Nonviolent Crisis Intervention training is its impact on



reducing workplace violence and disruptive incidents. By equipping staff with the tools to identify
early warning signs of aggression and to respond effectively, organizations can significantly decrease
the likelihood of situations escalating to a point where physical restraint or harm occurs. This not only
protects staff and those in their care but also reduces the legal and financial ramifications associated
with incidents of violence. A well-trained workforce is a safer workforce, contributing to a more stable
and productive environment.

Enhancing Staff Confidence and Competence

Professionals who feel ill-equipped to handle challenging behaviors often experience stress, anxiety,
and a lack of confidence. CPI Nonviolent Crisis Intervention training directly addresses this by
providing clear, actionable strategies and ample practice opportunities. This empowers staff
members, giving them the competence and confidence to manage difficult situations with greater
ease and effectiveness. When staff feel prepared and capable, their overall job satisfaction increases,
and their ability to provide quality service improves dramatically.

Promoting a Culture of Safety and Respect

The principles of CPI Nonviolent Crisis Intervention extend beyond individual interactions to shape the
overall culture of an organization. By emphasizing respect, dignity, and empathetic communication,
the training fosters an environment where individuals feel safe, valued, and understood. This is
particularly important in settings that serve vulnerable populations. A culture of safety and respect
not only prevents crises but also enhances the quality of care and the overall experience for everyone
involved.

Key Principles and Frameworks of CPI Training

CPI Nonviolent Crisis Intervention training is built upon a robust framework that guides participants
through a systematic approach to crisis management. The program emphasizes understanding
behavior, recognizing escalating behaviors, and implementing a hierarchy of interventions. These
principles are designed to be applied flexibly, adapting to the unique circumstances of each situation
while always prioritizing the safety and dignity of those involved. Mastering these core tenets is
fundamental to effectively applying CPI strategies.

Understanding the Causes of Behavior

A cornerstone of CPI Nonviolent Crisis Intervention training is the focus on understanding why
individuals behave the way they do. The program teaches participants to look beyond the surface
behavior and consider potential underlying factors such as stress, fear, frustration, unmet needs, or
environmental influences. By identifying the root cause, staff can respond more appropriately and
empathetically, often de-escalating the situation before it escalates further. This shift in perspective
from "bad behavior" to "behavior with a reason" is transformative.



Recognizing Escalating Behavior

CPI training provides participants with the ability to identify the subtle and overt signs of escalating
behavior. This includes understanding the continuum of behavior, from initial signs of distress to overt
aggression. Learning to recognize these cues allows for early intervention, preventing situations from
reaching a crisis point. This proactive approach is central to the nonviolent crisis intervention
philosophy, enabling staff to address issues before they become unmanageable.

The Hierarchy of Responses

CPI Nonviolent Crisis Intervention training outlines a clear hierarchy of responses, starting with the
least intrusive interventions and progressing only as necessary. This hierarchy emphasizes verbal de-
escalation, environmental manipulation, and offering choices, with physical interventions considered a
last resort and only to be used when there is an imminent risk of harm. This structured approach
ensures that the response is always proportionate to the situation and minimizes the potential for
harm or negative consequences.

CPI Training Modules and Content

CPI Nonviolent Crisis Intervention training is delivered through a structured curriculum designed to be
comprehensive yet practical. The modules cover a range of essential topics, equipping participants
with theoretical knowledge and practical skills. Each module builds upon the last, creating a cohesive
learning experience that prepares individuals for real-world crisis situations. The content is continually
updated to reflect current research and best practices in the field of crisis prevention and
management.

Verbal De-escalation Techniques

A significant portion of CPI Nonviolent Crisis Intervention training is dedicated to mastering verbal de-
escalation techniques. Participants learn how to use their tone of voice, body language, and choice of
words to calm individuals, build rapport, and facilitate a peaceful resolution. This includes active
listening, empathy statements, setting clear boundaries, and offering choices. Effective verbal
intervention is often the most powerful tool in a crisis prevention toolkit.

Non-Verbal Communication Strategies

Beyond verbal communication, CPI training emphasizes the crucial role of non-verbal cues.
Participants learn how their posture, facial expressions, and proximity can either de-escalate or
escalate a situation. Understanding and controlling their own non-verbal signals, as well as
interpreting those of others, is key to successful crisis intervention. This holistic approach to
communication ensures that all aspects of interaction are considered.



Managing Aggressive Behavior

CPI Nonviolent Crisis Intervention training provides strategies for managing individuals who are
exhibiting aggressive behavior. This includes techniques for setting limits, responding to provocative
behavior, and maintaining personal safety. The program teaches participants to remain calm and in
control, even when faced with hostility, and to use interventions that are appropriate for the level of
aggression displayed.

Understanding and Responding to Challenging Behaviors

The training delves into understanding various types of challenging behaviors, from passive
resistance to overt aggression. Participants learn to differentiate between behaviors that are a result
of a condition, illness, or unmet need, and those that may be deliberate. This understanding informs
the appropriate response, ensuring that interventions are tailored to the individual and the situation,
always with a focus on safety and dignity.

Benefits of CPI Nonviolent Crisis Intervention
Certification

Obtaining CPI Nonviolent Crisis Intervention certification offers a multitude of benefits for both
individuals and the organizations they serve. This certification signifies a commitment to professional
development in crisis management and provides tangible skills that enhance safety and improve
outcomes. For individuals, it offers career advancement opportunities and increased confidence, while
for organizations, it translates to a safer work environment and improved service delivery.

Improved Safety and Reduced Incidents

Certified CPI professionals are better equipped to prevent and manage crises, leading to a
demonstrable reduction in workplace violence, injuries, and property damage. This enhanced safety
benefits everyone within the organization, creating a more secure and predictable environment. The
proactive nature of CPI training is a key factor in achieving these improved safety metrics.

Enhanced Professional Credibility and Career Opportunities

CPI certification is a recognized credential in many professional fields. It enhances an individual's
credibility and marketability, opening doors to new career opportunities and advancement within their
chosen profession. Employers often seek out individuals with CPI certification, recognizing the
valuable skills they bring to the workplace, particularly in roles involving direct care, supervision, or
management.



Increased Job Satisfaction and Reduced Burnout

When staff feel competent and prepared to handle challenging situations, their stress levels decrease,
leading to higher job satisfaction and reduced burnout. CPI training empowers individuals, giving
them the tools and confidence to manage difficult interactions effectively. This can significantly
improve morale and retention rates within an organization.

Who Benefits from CPI Training?

The applicability of CPI Nonviolent Crisis Intervention training spans a wide array of professions and
industries where interpersonal interactions can sometimes become challenging. The skills learned are
universally beneficial, contributing to safer and more effective work environments for professionals
and improved outcomes for the individuals they serve. Recognizing the broad reach of CPI training
highlights its importance across sectors.

Healthcare Professionals

Nurses, doctors, mental health professionals, and support staff in hospitals, clinics, and long-term
care facilities frequently encounter patients experiencing distress, confusion, or aggression. CPI
training equips them with the techniques to de-escalate these situations, ensuring patient and staff
safety while maintaining a therapeutic environment.

Educators and School Personnel

Teachers, counselors, administrators, and support staff in schools benefit greatly from CPI Nonviolent
Crisis Intervention training. It provides them with strategies to manage student behavioral challenges,
de-escalate conflicts between students, and create a safer learning environment for everyone. This is
crucial for maintaining an optimal educational setting.

Social Workers and Support Staff

In social services, community outreach, and child welfare settings, professionals often work with
individuals facing significant life challenges. CPI training helps them to effectively manage client
crises, build rapport, and ensure their own safety while providing essential support and services.

Correctional Officers and Law Enforcement

For those working in correctional facilities and law enforcement, CPI Nonviolent Crisis Intervention



training is vital for managing inmate behavior, de-escalating tense situations, and ensuring the safety
of both staff and those in custody. The focus on de-escalation is particularly critical in these high-
stakes environments.

Customer Service and Retail Employees

Even in seemingly less volatile environments, customer service representatives and retail staff can
encounter aggressive or upset customers. CPI training can provide them with the skills to handle
these interactions professionally and safely, reducing conflict and improving customer experiences.

Implementing CPI Strategies in Practice

Successfully integrating CPI Nonviolent Crisis Intervention strategies into daily practice requires more
than just attending a training session; it demands ongoing commitment and a supportive
organizational culture. The real impact of CPI is realized when its principles are consistently applied,
reinforced through practice, and supported by management. This section outlines how to effectively
implement these vital skills.

Creating a Crisis Prevention Plan

Organizations should develop comprehensive crisis prevention plans that incorporate CPI principles.
This includes identifying potential triggers for challenging behaviors, establishing clear protocols for
responding to various levels of distress, and ensuring that all staff are trained and supported in
implementing the plan. A well-documented plan provides a roadmap for consistent and effective crisis
management.

Regular Refresher Training and Skill Practice

The skills learned in CPI Nonviolent Crisis Intervention training are perishable. Organizations should
provide regular refresher courses and opportunities for staff to practice their de-escalation and
intervention techniques. This could include role-playing exercises, case studies, and opportunities for
peer feedback, ensuring that skills remain sharp and effective.

Fostering a Supportive Work Environment

A culture that supports the principles of CPI is crucial for successful implementation. This means
encouraging open communication, providing adequate resources, and ensuring that staff feel safe to
report incidents and seek support. When staff feel valued and supported, they are more likely to apply
their training effectively and consistently.



The Role of CPI in De-escalation Techniques

De-escalation is at the heart of CPI Nonviolent Crisis Intervention training. It's a systematic process
designed to reduce the intensity of a situation and prevent it from escalating to a point where
physical intervention is necessary. CPI provides a structured approach, emphasizing verbal and non-
verbal strategies that create a calmer and more controlled environment, allowing for a more rational
and respectful resolution.

Active Listening and Empathy

CPI training heavily emphasizes active listening, which involves paying full attention, understanding,
responding, and remembering what is being said. Coupled with empathetic statements, this
technique helps individuals feel heard and validated, often diffusing anger and reducing resistance.
Demonstrating empathy is a powerful de-escalation tool that builds trust.

Setting Clear and Respectful Boundaries

Part of effective de-escalation is establishing clear and respectful boundaries. CPI teaches how to
communicate expectations and limits without being aggressive or dismissive. This involves using
assertive communication, stating what is acceptable and what is not, and explaining the
consequences of crossing those boundaries in a calm and measured tone.

Non-Verbal De-escalation Strategies

The training covers how to use one's body language, tone of voice, and facial expressions to de-
escalate a situation. Maintaining a calm posture, avoiding aggressive stances, and speaking in a
modulated tone are all crucial non-verbal strategies that can significantly impact the outcome of a
crisis interaction.

Addressing Challenging Behaviors with CPI

Challenging behaviors can manifest in many forms, from withdrawal and resistance to verbal
outbursts and physical aggression. CPI Nonviolent Crisis Intervention training provides a framework
for understanding these behaviors and responding in a manner that is both effective and humane.
The focus is always on managing the behavior, not punishing the person, while ensuring everyone's
safety.



Understanding the Impact of Stress and Fear

CPI training helps professionals recognize how stress and fear can impact an individual's behavior.
When people feel threatened or overwhelmed, their rational thinking diminishes, and they may resort
to behaviors that appear aggressive or irrational. By understanding these underlying emotions, staff
can respond with greater patience and compassion.

Responding to Verbal Aggression

Verbal aggression, such as shouting, insults, or threats, is a common challenge. CPI provides
techniques for remaining calm, not taking the verbal aggression personally, and using reflective
listening and empathetic responses to de-escalate the situation. It also teaches how to set limits on
verbal abuse without escalating the conflict.

Managing Situational Causes of Aggression

Often, aggression is a response to environmental factors or situational triggers. CPI training helps
staff identify these triggers, such as overcrowding, lack of privacy, or perceived injustice, and to
implement strategies to mitigate them. Modifying the environment or the approach can significantly
reduce the likelihood of aggression.

CPI Training and Restrictive Interventions

A crucial aspect of CPI Nonviolent Crisis Intervention training is its approach to restrictive
interventions, including physical restraint. CPI firmly advocates for these as a last resort, to be used
only when there is an imminent risk of harm to self or others, and when all less restrictive options
have been exhausted. The training provides guidelines for safe and legally defensible use of physical
interventions, always prioritizing dignity and well-being.

The Continuum of Restraint

CPI teaches about a continuum of restraint, starting with verbal interventions and progressing through
environmental and physical interventions only as absolutely necessary. This tiered approach ensures
that the least restrictive means are always considered first. The goal is to de-escalate and avoid
restraint whenever possible.

Safe and Legal Application of Restraint



When physical restraint becomes necessary, CPI Nonviolent Crisis Intervention training provides
detailed instruction on its safe and legal application. This includes proper techniques to minimize the
risk of injury to both the individual being restrained and the staff involved, as well as documentation
and follow-up procedures. Adherence to these protocols is critical for safety and legal compliance.

Reducing the Need for Restrictive Interventions

The ultimate aim of CPI is to reduce the overall need for any form of restrictive intervention by
effectively managing behavior through prevention and de-escalation. By mastering the earlier stages
of the continuum, staff can often avoid situations where restraint becomes the only option, leading to
a safer and more positive environment for all.

Maintaining a Safe and Supportive Environment with
CPI

CPI Nonviolent Crisis Intervention training is not a one-time event but a continuous process that
fosters a culture of safety and support. By consistently applying its principles, organizations can
create environments where individuals feel secure, respected, and understood, thereby minimizing
the occurrence of crises and promoting positive interactions. This sustained effort is key to long-term
success.

Continuous Improvement and Feedback

Organizations should establish systems for continuous improvement, including regular debriefings
after incidents, soliciting feedback from staff on the effectiveness of CPI strategies, and updating
protocols as needed. This iterative process ensures that CPI remains a dynamic and responsive
approach to crisis management.

Empowering Staff Through Training and Resources

Providing staff with ongoing training, access to resources, and a supportive management structure is
essential for maintaining a safe and supportive environment. When staff feel empowered and
equipped, they are more likely to engage in proactive crisis prevention and to manage challenging
situations effectively.

Promoting a Proactive Approach to Well-being

Ultimately, CPI Nonviolent Crisis Intervention training promotes a proactive approach to the well-being
of both those being served and those providing the service. By focusing on prevention,



communication, and respect, organizations can create environments that are not only safe but also
conducive to positive growth and development.

Choosing the Right CPI Training Program

Selecting the appropriate CPI Nonviolent Crisis Intervention training program is crucial for ensuring
that staff receive the most relevant and effective instruction for their specific roles and environments.
CPI offers various training formats and specialized curricula designed to meet the diverse needs of
different industries and organizations. A thoughtful approach to program selection maximizes the
benefits of the training.

Assessing Organizational Needs

Before selecting a CPI program, organizations should conduct a thorough assessment of their specific
needs, considering the types of individuals they serve, the common challenges they face, and the
existing skill sets of their staff. This assessment will guide the choice of training modules and delivery
methods.

Understanding CPI Program Options

The Crisis Prevention Institute offers a range of training options, including initial certification, renewal
training, and specialized programs for different sectors. Understanding these options and their
respective content is vital for making an informed decision. Many programs are tailored to specific
professional settings.

Considering Training Delivery Methods

CPI training can be delivered in various formats, including in-person workshops, online courses, and
train-the-trainer models. Organizations should consider which delivery method best suits their staff's
learning styles, schedules, and geographical locations. In-person training often allows for more hands-
on practice, which is highly beneficial for de-escalation techniques.

The Future of Nonviolent Crisis Intervention

As societal needs evolve and our understanding of human behavior deepens, the field of nonviolent
crisis intervention continues to adapt and grow. The future of CPI Nonviolent Crisis Intervention
training lies in its ongoing commitment to evidence-based practices, technological integration, and a
continued emphasis on person-centered care. The program remains a vital tool for creating safer and
more supportive environments.



Advancements in Research and Best Practices

The Crisis Prevention Institute remains dedicated to staying at the forefront of research in behavioral
science and crisis management. This commitment ensures that CPI training continues to evolve,
incorporating the latest findings and best practices to provide the most effective strategies for de-
escalation and crisis prevention.

Integration of Technology in Training

Technology plays an increasing role in professional development, and CPI training is no exception.
The future will likely see further integration of online learning platforms, virtual reality simulations,
and interactive digital tools to enhance engagement, accessibility, and the practical application of
learned skills. These advancements can provide more immersive and personalized learning
experiences.

Expanding Reach and Impact

The demand for effective crisis prevention strategies is global and growing. CPI Nonviolent Crisis
Intervention training is poised to expand its reach, providing essential skills to professionals in an
even wider range of sectors and geographical locations, further contributing to safer and more
supportive communities worldwide.

Conclusion

CPI Nonviolent Crisis Intervention training offers a comprehensive and effective approach to
managing challenging behaviors and de-escalating crises. By focusing on understanding, respect, and
a hierarchy of nonviolent interventions, professionals are empowered to create safer environments for
themselves and those they serve. The skills acquired through CPI certification are invaluable across
numerous industries, fostering a proactive culture of safety, reducing incidents, and enhancing overall
well-being. Organizations that invest in CPI training are investing in a more secure, supportive, and
effective future.

Frequently Asked Questions

What are the key benefits of CPI Nonviolent Crisis
Intervention Training in modern workplaces?
CPI training equips staff with de-escalation techniques, strategies to manage challenging behaviors
safely, and a framework for proactive care. This reduces the likelihood of physical interventions,
improves overall safety and well-being for both staff and individuals served, and can lead to better



patient/client outcomes and a more positive organizational culture.

How does CPI training address the increasing complexity of
behavioral challenges faced by frontline staff?
CPI training provides a structured approach to understanding the root causes of behavior,
emphasizing observation, listening, and empathetic responses. It teaches a spectrum of interventions,
from verbal de-escalation to physical interventions as a last resort, all within a framework that
prioritizes safety, respect, and dignity. This allows staff to adapt to a wider range of complex
situations.

Is CPI training still relevant in the age of telehealth and
remote support?
Yes, CPI training remains highly relevant. While the delivery methods may differ, the core principles of
de-escalation, communication, and understanding behavior are crucial. CPI principles can be adapted
to virtual interactions, helping professionals manage challenging client behavior during remote
sessions and maintain safety and rapport.

What is the difference between CPI's Crisis Development
Model and other crisis intervention approaches?
The CPI Crisis Development Model is a framework that outlines the progression of a crisis and
corresponding staff approaches. It emphasizes prevention and early intervention, guiding staff
through stages from 'Anticipating and Preventing' to 'Disengagement' and 'Grief' to ensure
appropriate responses at each phase. This structured, proactive approach differentiates it by focusing
on understanding behavior and providing a roadmap for effective management.

How can organizations measure the effectiveness of their CPI
Nonviolent Crisis Intervention Training implementation?
Effectiveness can be measured through various indicators, including a reduction in reported incidents
requiring physical restraint, decreased staff injuries, improved client satisfaction surveys, and
increased staff confidence and competence in managing challenging behaviors. Regular refresher
training and ongoing supervision also contribute to sustained effectiveness.

Additional Resources
Here are 9 book titles related to CPI Nonviolent Crisis Intervention Training:

1. The De-escalation Manual: A Practical Guide to Managing Difficult Conversations and Preventing
Conflict
This book offers practical strategies for managing challenging interactions and preventing escalating
situations. It focuses on verbal and non-verbal communication techniques that can be used to calm
individuals and de-escalate tension. Readers will learn how to identify triggers, build rapport, and use
empathy to create a safer environment.



2. Crisis Prevention and Intervention: Strategies for Human Services Professionals
Designed for those working in human services, this text provides a comprehensive overview of crisis
prevention and intervention. It explores the psychological underpinnings of crisis behavior and offers
evidence-based techniques for responding effectively. The book emphasizes a person-centered
approach, focusing on safety and respect.

3. Verbal Intervention: The Art of Communicating Through Conflict
This resource delves into the power of verbal communication in resolving conflicts and managing
crises. It teaches readers how to use language strategically to diffuse aggression and promote
understanding. The book covers active listening, assertive communication, and therapeutic
communication in crisis situations.

4. Safe and Sound: Protecting Yourself and Others in High-Risk Situations
This title focuses on the practical aspects of ensuring safety during crisis events. It outlines
techniques for risk assessment, environmental control, and personal safety strategies. The book aims
to empower individuals with the knowledge and skills to protect themselves and those around them.

5. Understanding Aggression: Causes, Triggers, and Management
This book provides an in-depth exploration of the roots of aggression and the factors that trigger it. By
understanding the underlying causes, professionals can develop more effective intervention
strategies. It covers different forms of aggression and offers insights into managing individuals
exhibiting aggressive behavior.

6. Building Resilience in Challenging Environments
This work focuses on fostering resilience in individuals and the professionals who support them,
particularly in high-stress environments. It explores coping mechanisms and strategies for managing
the emotional and psychological impact of crisis situations. The book highlights the importance of
self-care and organizational support.

7. Restorative Practices for Conflict Resolution
This book introduces the principles and practices of restorative approaches to conflict resolution. It
emphasizes repairing harm and building positive relationships, moving beyond punitive measures.
Readers will learn how to facilitate dialogue and create solutions that address the needs of all parties
involved.

8. The Psychology of Aggression and Violence: Prevention and Intervention
This academic text delves into the psychological theories behind aggression and violence. It examines
the contributing factors, from biological to social, and discusses effective prevention and intervention
models. The book offers a deeper understanding of the dynamics of violent behavior.

9. CPI Certified Instructor's Guide: Mastering Nonviolent Crisis Intervention
Specifically tailored for those seeking to teach CPI, this guide provides the foundational knowledge
and practical skills for effective instruction. It outlines the curriculum, teaching methodologies, and
assessment strategies for delivering the Nonviolent Crisis Intervention Training program. The book
ensures a thorough understanding of the program's principles and applications.
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