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PATHWAY:  
Firefighting
COURSE:  

Applications of Firefighting
UNIT 9: 

PS_AFF_9 Firefighting Ropes and Knots
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Annotation: 
Upon successful completion of this course, students will have received orientation and preparation for entry level positions in the fire service, including the opportunity to sit for the Firefighter 1 National Professional Qualifications certification test. 


**Teacher’s Note: This unit should be a review unit as the material was covered in a previous unit.
Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  

7 Hours
Author: 
Captain Jeff Alberts; adapted with permission from Fundamentals of Firefighting, Second Edition by Jones and Bartlett
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 
PS-AFF-9.  Develop skills to use and maintain fire service ropes and equipment. Students will:
a. Compare and contrast the differences between life safety rope and utility rope. 

b. List and describe the most common synthetic fiber ropes used in the fire service. 

c. Describe the construction of the kernmantle rope. 

d. Demonstrate how rope is used to support response activities. 

e. Demonstrate cleaning, checking, and recording maintenance of ropes. 

f. Analyze the reasons for placing a life safety rope out of service. 

g. Demonstrate tying the following knots and describe their usage in the fire service to include safety, half hitch, clove hitch, figure eight, figure eight on a bight, figure eight with a follow-through, bowline, sheet bend, Becket bend knots. 

h. Describe the types of knots used to hoist tools and equipment. 
GPS Academic Standards:
SPS8:  Students will determine relationships among force, mass, and motion. 
a. Calculate velocity and acceleration. 
b. Apply Newton’s three laws to everyday situations by explaining inertia, force, mass, and acceleration, and equal and opposite forces. 
c. Relate falling objects to gravitational force. 


d. Explain the difference in mass and weight.
National / Local Standards / Industry / ISTE: 
This course meets the requirements of NFPA1001 – Standard Fire Fighter Professional Qualifications and all other state, local and provincial health and safety regulatory requirements.
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Enduring Understandings: 
In the fire service, ropes are widely used to hoist or lower tools, appliances, or people; to pull a person to safety; or to serve as a lifeline in an emergency.  It is important to distinguish between the two primary types of rope used in the fire service, as each dedicated to a distinct function.  Life safety rope is used solely for supporting people.  Utility rope is used in most other cases, when it is NOT necessary to support the weight of a person, such as when hoisting or lowering tools or equipment.  All ropes, especially life safety ropes, need proper care and inspection to ensure optimal performance. Understanding how to work with rope is a necessity for fire emergency professionals and having a working knowledge of  knots, or prescribed ways of fastening lengths of rope or webbing to objects or to each other, is the best way to ensure safety and efficiency.
Essential Questions: 
· How can you preserve the strength and integrity of rope?
· Why will a knot reduce the load-carrying capacity of rope?

· How can you avoid unnecessary load strength reduction of rope?

· What factors must be considered when determining a knot?

· How can a knot be properly dressed?

· What is the importance of properly dressing the knot?

Knowledge from this Unit:  
Students will:
· Explain the relationships between force, mass, and motion. 
· Apply Newton’s three laws to various situations 
· Relate falling objects to gravitational force. 
· Explain the difference in mass and weight.
Skills from this Unit: 
Students will be able to:

· Tie the eight simple knots most commonly used in fire emergency service operations.

· Hoist a variety of tools and objects.
· Select the appropriate rope and knot combination necessary for a given task.

· Calculate velocity and acceleration.
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Assessment Method Type:
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_x_ Unit test

	x
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	_x_ Review Questions
_X_ Observe students working with partners

_x_ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x   Student/teacher conferences
_x_ Partner and small group discussions

_x_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	_x_ Chart good reading/writing/listening/speaking habits

_x    Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Ropes and Knots Exam
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•
LESSON 1: Firefighting Ropes and Knots


1. Identify the standards. Standards should be posted in the classroom.
PS-AFF-9.  Develop skills to use and maintain fire service ropes and equipment. Students will:
a. Compare and contrast the differences between life safety rope and utility rope. 

b. List and describe the most common synthetic fiber ropes used in the fire service. 

c. Describe the construction of the kernmantle rope. 

d. Demonstrate how rope is used to support response activities. 

e. Demonstrate cleaning, checking, and recording maintenance of ropes. 

f. Analyze the reasons for placing a life safety rope out of service. 

g. Demonstrate tying the following knots and describe their usage in the fire service to include safety, half hitch, clove hitch, figure eight, figure eight on a bight, figure eight with a follow-through, bowline, sheet bend, Becket bend knots. 

h. Describe the types of knots used to hoist tools and equipment. 

2. Review Essential Questions. Post Essential Questions in the classroom.
· How can you preserve the strength and integrity of rope?

· Why will a knot reduce the load-carrying capacity of rope?

· How can you avoid unnecessary load strength reduction of rope?

· What factors must be considered when determining a knot?

· How can a knot be properly dressed?

· What is the importance of properly dressing the knot?

3. Identify and review the unit vocabulary. Terms may be posted on word wall.

	Bend
	Knot
	Running end

	Bight
	Ladder halyards
	Safety knot

	Block creel construction
	Life safety rope
	Shock load

	Braided rope
	Loop
	Standing part

	Carabiner
	One-person rope
	Static rope

	Depressions
	Personal escape rope
	Twisted rope

	Dynamic rope
	Rope bag
	Two-person rope

	Harness
	Rope record
	Working end

	Hitch
	Round turn
	Utility rope

	Kernmantle rope
	
	


4. Access and review the Ropes and Knots Lecture Outline.  Use the pre-lecture activity to motivate students about learning the logistics, details and skills needed to make the proper rope and knot combination necessary for a given task.
5. Present the Ropes and Knots PowerPoint and use the Ropes and Knots Lecture Outline to provide commentary, explanation, and additional detail throughout the presentation.  The lecture outline is broken down into sectional topics that coincide with specific slides in the PowerPoint.  Each section provides detailed information that should be explained to the students as they follow along with the presentation.  

6. Refer to the summary and post-lecture sections of the Ropes and Knots Lecture Outline.  Initiate class discussion to assess the students’ understanding of the material.  Lead the class through the wrap-up activities.
7. Access and review the Ropes and Knots Skill Drill PowerPoint.  After covering all of the material detailed in the lecture outline and providing various instructor-facilitated demonstrations, conclude the lesson by leading the class through the skill drills.  
8. Print and distribute pages 1-4 of the Ropes and Knots Exam and refer to page 5 as an answer key.  Have students complete the assessment.  It is up to the instructor whether or not students may use their notes.  
•
ATTACHMENTS FOR LESSON PLANS

Ropes and Knots Lecture Outline

Ropes and Knots PowerPoint
Ropes and Knots Skill Drill PowerPoint
Ropes and Knots Exam
•
NOTES & REFLECTION: 

This unit was adapted from chapter 9 of the Fundamentals of Firefighting, Second Edition by Jones and Bartlett.  There is additional information and activities, including skill drills and review that can be accessed from the associated website.  Refer to the link below:

http://www.firefighter.jbpub.com/fire_fighter_in_action.cfm?chapter=20&step=2
Note these activities require students to have access to the internet.
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Web Resources:
www.usfa.fema.gov
www.firefighternearmiss.com
www.dhs.gov
www.fema.gov
Materials & Equipment: 
• Computers with Internet
• Projection Equipment
• Text Books 
• Writing utensils and paper
21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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