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UNIT 9: 
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Annotation: 
Students will understand methods of preventing fires including the procedures for fire drills and fire prevention.  Additionally, they will demonstrate an understanding of safety procedures for fires in buildings, electrical fires and fire accident prevention.  Students will become familiar with accident and injury forms as well as evaluating plans for safety.

Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
15 Hours 

Author: 
Amanda Pugh

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 appropriately. 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. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
PS-HSES-12  Students will be introduced to methods of preventing fires. 
a. Identify the leading causes of fire. 

b. Define the principles of ventilation. 

c. Explain the advantages and effects of ventilation. 

d. Identify the different types of sprinkler systems. 

e. Identify the main control valve on an automatic sprinkler system. 

f. Explain procedures for conducting fire inspections. 

g. Identity and evaluate school exit drill procedures. 

h. Develop a pre-fire planning diagram of a building. 

PS-HSES-13 Students will demonstrate knowledge of safety procedures involved in the prevention of fires. 
a. Identify dangerous building conditions created by fire. 

b. Demonstrate techniques for action when trapped or disoriented in a fire situation. 

c. Define procedures to be used in electrical emergencies. 

d. Identify safety procedures when using fire service lighting equipment. 

e. Develop an accident prevention program. 

f. Evaluate accident and injury reports and describe appropriate prevention       measures. 

GPS Academic Standards:

MM4P1
Students will solve problems (using appropriate technology).

[image: image3.png]% UNDERSTANDINGS & GOALS





Enduring Understandings: 
Students will become familiar with the procedures for conducting fire inspections and evaluate school exit drill procedures.  They will also demonstrate knowledge of safety procedures for fire in buildings, electrical emergencies and accident prevention programs. Students will be more prepared to enter in a career field that requires fire prevention knowledge as well as be well-equipped members of the community they live in. 

Essential Questions: 
· What are the effects of ventilation in fire prevention?
•    What is the significance of the components in the fire tetrahedron? 

•    Why are the procedures when conducting fire inspections important? 
· What is the significance between various sprinkler heads? 

· Why is in necessary to have exit drills in schools? 

· Why is the structure of a building significant in fire prevention? 

· How should one react when trapped or disoriented in a fire situation? 
· How are procedures used in electrical emergencies different from other emergencies?  
· Why is it important to have proper fire service lighting equipment? 
•    What are the possible accidents and injuries suffered by firefighters in the line of duty?

· What role do accident and injury reports have in fire prevention? 
Knowledge from this Unit:  
Students will be able to: 

•   Name the leading causes of fire. 

•   Define the principles of ventilation. 

•   Identify the different types of sprinkler systems.

•   Explain school exit drill procedures. 

•   Determine dangerous building conditions created by fire.
Skills from this Unit:  
Students will: 

•   Demonstrate techniques for action when trapped or disoriented in a fire situation. 

•   Develop a pre-fire planning diagram of a building. 

•   Generate an accident prevention program. 

•   Evaluate accident and injury reports.
· Utilize safety procedures when using fire service lighting equipment.  
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Assessment Method Type: 
	
	Pre-test

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

	X
	 X  Quizzes/Tests

 X  Unit test

	
	Group project

	X
	Individual project

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

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

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

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ 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

	
	__ Student/teacher conferences

__ Partner and small group discussions

__ Whole group discussions

 X_ Interaction with/feedback from community members/speakers and business partners

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

 X  Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Fire Prevention Unit Test

Fire Prevention Unit Test Key 

Fire Prevention Vocabulary Quiz

Fire Prevention Vocabulary Quiz Key  
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•
LESSON 1:  Methods of Preventing Fires

1.
Identify the standards. Standards should be posted in the classroom.     

PS-HSES-12  
Students will be introduced to methods of preventing fires. 
a. Identify the leading causes of fire. 

b. Define the principles of ventilation. 

c. Explain the advantages and effects of ventilation. 

d. Identify the different types of sprinkler systems. 

e. Identify the main control valve on an automatic sprinkler system. 

f. Explain procedures for conducting fire inspections. 

g. Identity and evaluate school exit drill procedures. 

h. Develop a pre-fire planning diagram of a building. 

PS-HSES-13 
Students will demonstrate knowledge of safety procedures involved in the prevention   of fires. 
a. Identify dangerous building conditions created by fire. 

b. Demonstrate techniques for action when trapped or disoriented in a fire situation. 

c. Define procedures to be used in electrical emergencies. 

d. Identify safety procedures when using fire service lighting equipment. 

e. Develop an accident prevention program. 

f. Evaluate accident and injury reports and describe appropriate prevention       measures. 

2.
Review Essential Questions. Post Essential Questions in the classroom. 




•   What are the effects of ventilation in fire prevention?
•   What is the significance of the components in the fire tetrahedron? 

•   Why are the procedures when conducting fire inspections important? 
· What is the significance between various sprinkler heads? 

· Why is in necessary to have exit drills in schools? 

· Why is the structure of a building significant in fire prevention? 

· How should one react when trapped or disoriented in a fire situation? 
· How are procedures used in electrical emergencies different from other emergencies?  
· Why is it important to have proper fire service lighting equipment? 
•    What are the possible accidents and injuries suffered by firefighters in the line of duty?

· What role do accident and injury reports have in fire prevention? 
3. Identify and review the unit vocabulary. Terms may be posted on word wall. Refer to the Fire Prevention Vocabulary Teacher’s Guide for definitions. 
	Distributor Pipes
	Head Pressure
	Flow Pressure

	Friction Loss
	Indicating Valve
	Crossmains

	Branch Lines
	Gravity System
	Encrustation

	Light-Obscuration Systems
	Light-Scattering Systems
	Combination Flame Detectors

	Infrared Flame Detectors
	Ultraviolet Flame Detectors
	Combination System

	Compressive Force
	Compressive Stress
	Load-Bearing

	Occupancy
	Tensile Stress
	Compressive Stress

	Dead-Load
	Spalling
	


4. Interest approach: Ask students why they think fire prevention is important.  Share with the class that the United States has one of the highest fire death rates in the world.  Approximately 100 firefighters die each year and over 25,000 are injured annually.  They will demonstrate and understand fire prevention techniques used in various settings.  Additionally, students will become familiar with procedures to reduce injuries and death.  Tell them that they will learn to prepare and evaluate evacuation procedures in various settings. 

•
LESSON 2:  Safety Procedures in the Prevention of Fires 

1. Review Essential Questions. Post Essential Questions in the classroom. 
•   Why are the procedures when conducting fire inspections important? 

2. Using the Fire Prevention Vocabulary Teacher’s Guide define with the class the vocabulary words on fire prevention.  Have the students create flash cards for future studying. 

3. Using the Fire Facts Teacher’s Notes share with the class the leading causes of fire and who is at risk to become injured or killed in fires. 
        4.
Show the class the Kitchen Fire Video and the Scotch Pine Fire Video. Discuss the videos as a class after viewing.

                *Teacher’s Note: Flash player is necessary to play these videos. Be sure to download it ahead of time if necessary. 

5. Have students write out why they think there is a need for functioning smoke detectors in every home.  Remind students to check smoke detectors twice a year.

6. Summary of lesson:  Students will become familiar with the leading causes of fire. This information will alert students of the need to educate the public and firefighters of fire prevention methods and techniques.

•
LESSON 3:  Ventilation

1. Review Essential Questions. Post Essential Questions in the classroom. 

· Explain the advantages and effects of ventilation.
•      What is the significance of the components in the fire tetrahedron? 

2. Using a computer resource lab, have the students research and identify the various types of ventilation. 
· Ventilation can be natural, mechanical or hydrologic.  Discuss what they find after. 

· What is positive ventilation?  

· What is negative ventilation?
*Teacher’s Note: If necessary be sure to reserve the library or computer lab in advance so that students may do their research. 

3. Review the components of the Fire Tetrahedron:  Heat, Fuel and Oxygen.  Students should be able to identify sources of each component. How do you extinguish or reduce the fire by removing one of the components?  
4. Summary:  Students are able to identify the various types of ventilation.  Ventilation is important to both firefighters and victims trapped inside buildings or houses that are on fire.

•
LESSON 4:  Sprinkler Systems

1. Review Essential Questions. Post Essential Questions in the classroom.
· What is the significance between various sprinkler heads? 

2. Students should become familiar with the different types of sprinkler heads.  Using the Sprinkler Head Handout allow students to become familiar with the different types of sprinkler heads. You could remove the names above each of the sprinklers on this handout for the students and have them label them as you present them on an overhead projector, or nay other method you wish to use to teach this material. 
3. Use the following link to access a video titled “Burning Down the House”: http://www.georgiafiresprinkler.org/   -This clip shows a fire with and without a sprinkler system. Discuss the differences between the two fires with the class; ask if they felt that a sprinkler system was beneficial 
4. Summary:  Students will be made aware of the benefit of sprinklers in minimizing damage or loss to a structure or home.  Students will have an understanding that sprinkler systems do not extinguish the fire, but rather contain the fire to a small area.

•  LESSON 5:  Fire Inspections 

1. Review Essential Questions. Post Essential Questions in the classroom.
· Why are the procedures when conducting fire inspections important? 
2. This lesson is a good time to consider having a guest speaker fire marshal come to the class to discuss fire codes for various types of buildings, including, but not limited to number of individuals in a particular building, blocking windows/doors, stairways, elevators, handicap access, ramps. 
3. Have students go to the website: http://www.gpstc.org/  and identify the various categories for fire inspections for the State of Georgia.  There are practice tests and activities listed on the website.  If this is an activity that you would like to do, you could download the information and make student copies of the manual. It is 193 pages long, which would be more than you can cover in this class period.
4. Students should be aware of fire marshal codes for your school, to include identifying, how much of the walls can be covered in the building with combustible material, number of working fire extinguishers in buildings, facilities with kitchens, the use of extension cords, curtains or window coverings, ceiling tiles, various codes for the various labs such as construction, automotive, agriculture, family consumer science and so forth. You could turn this into a scavenger hunt and have the students go around the school and identify the specific codes. *Teacher’s Note: Be sure to get permission from the school if necessary before doing this activity.  
5. Students could do the above activity for various buildings such as schools, courthouses, jails, movie theater, Wal-Mart/Target, local restaurants, manufacturing plants, daycares, hospitals, etc. This could be turned into a homework assignment for the students to do outside of class if necessary. 

6. Summary:  Students are to become aware of the procedures used for conducting fire inspections.  Additionally, they should become familiar with the fire inspection restrictions placed on their school and other various buildings to ensure occupant safety in case of a fire.
•
LESSON 6:  School Exit Drill Procedures 

1.
 Review Essential Questions. Post Essential Questions in the classroom.
· Why is it necessary to have exit drills in schools? 

2. Discuss the need for school exit drill procedures.  Students should be aware of the monthly practice drills for their school. Discuss the drills that they have practiced at their school. 

3. Divide students into groups of about 3-5 and provide each group with a copy of the Exit Drill Activity Handout. Have students go around the school and answer the questions on the handout. If possible, consider giving each group a camera to document any concerns or have them draw pictures of the specific areas of concern. 
4. Summary:  Students will be made aware of the need for safety drills and procedures in schools.  

•
LESSON 7:  Dangerous Building Conditions 

1.
 Review Essential Questions. Post Essential Questions in the classroom.

· Why is the structure of a building significant in fire prevention? 

2.     Discuss the structure of building and load bearing walls. What happens when the walls collapse or are compromised by fire?  You can demonstrate this by allowing students to build pyramids out of paper cups, Xenga games, blocks, etc.  Have students build the pyramid, then pull out 3 or 4 items from the top or outside, then have students pull out the load bearing or center items. What happens? Why? This is what happens when the load bearing wall gives way.  You could also do this activity by having your construction teacher come in and simulate the building of a birdhouse or miniature framed room.

3.     Allow the students time in a computer lab to research various articles and choose the one they would like to read. Some topic choices could be: Fire deaths, fire causes buildings to collapse, World Trade Center, Super Sofa Store kills 13 firefighters. After each student has selected an article have him or her write a summary on it to share with the class. 

4.     If time permits, students could do a research project on an infamous fire where people were trapped.  Possible topics:  Coconut Grove fire, The Station Nightclub Fire, Moscow market fire.  
5.  Summary:  Students will be able to identify dangerous building conditions created by fire.  Pulling articles of current events involving fire deaths due to building structure will stress the importance of firefighters gaining knowledge of the structure of fires.

•
LESSON 8:  Techniques when trapped or disoriented in a fire situation 

1.
Review Essential Questions. Post Essential Questions in the classroom.

· How should one react when trapped or disoriented in a fire situation? 

2.    Discuss procedures and techniques when trapped or disoriented in a fire situation.  Explain that when a person panics, they will cause anxiety which will cause them to have increased heart rate, increased breathing rate which will slow down the oxygen to the brain (in order to think).  

3.    The teacher should set up their classroom or lab area with desks, and other items around the room in a normal setting.  The teacher will talk to the students, in a group and tell the students specific instructions about an item that they are to locate inside the room (such as a lock box, under a certain table at the far end of the room. Each student should be timed to go into the room and retrieve the item from the box while being timed.  Write down the time it takes the student to perform the task.  After students are finished, each student should perform the same task, but this time they should enter the room while blindfolded after spinning the student around to disorient them and put them in the room. If a student feels intimated or cannot locate the item, they may call upon another student for help. Time the students with a stopwatch.
4.     Have the students should write down how they felt when disoriented and looking for the item. Have them turn it what they wrote for a participation grade. 

5.     Summary:  Students will be able to understand the need for techniques when trapped or becoming disoriented in a fire. By blindfolding the students, they will understand the need for partners when entering a fire.

•
LESSON 9:  Electrical Emergencies

1.
 Review Essential Questions. Post Essential Questions in the classroom.

· How are procedures used in electrical emergencies different from other emergencies?  
2.    Have students go to the following site: http://www.gpstc.org/ using this source they will be able to identify electrical fires.  There is a section on electrical fires as well as questions for students to answer.  

3. Using the results from their research discuss the extinguishers used for electrical fires.  Additionally students should be informed of the main source of power to a building and a house.  How would you remove the “fuel” source in an electrical emergency?  Explain the main power source is from transformers and fuse boxes to houses and that by turning them off, the fuel will be removed.

4. Summary:  Students will become aware of the difference in fire by combustible materials and electrical fires.  Students will have an understanding of the type of fire extinguisher used to fight an electrical fire and how to cut off the fuel source in electrical fires.  
•
LESSON 10:  Fire Service Lighting Equipment 

1.
 Review Essential Questions. Post Essential Questions in the classroom.
· Why is it important to have proper fire service lighting equipment? 

2. Discuss the various types of fire service lighting equipment and the need for such equipment.  When should fire service lighting equipment be used?  Additionally, students should differentiate between infrared flame detectors, combination flame detectors and halon systems.

3. Summary:  Students will be able to identify safety procedures when using fire service lighting equipment.  

•
LESSON 11:  Accident Prevention Program

1.
 Review Essential Questions. Post Essential Questions in the classroom.

  •    What are the possible accidents and injuries suffered by firefighters in the line of duty?

2. Give each student a copy of the Prevention Diagram Handout and go over the instructions as a class. Students should review a building structure during a fire, electrical emergencies, proper ventilation, SCBA and other possible dangers that firefighters may encounter in a fire.  Discuss procedures to prevent firefighters from becoming overheated or injured when fighting fires.  

3. Have students list 10 dangers that firefighters face.  Based on their answers, students should develop a Ten Step Accident Prevention Program.  This program should include firefighters checking all equipment to make sure that it is functioning properly, firefighters and their partner, proper use of ladders, staying hydrated, falling ceilings, enter with another person (never alone), communication, knowing when to get out.  Students should brainstorm their ideas alone, then in a group of 3 people to compile a proper accident prevention plan.

4. Summary:  Students will be able to identify possible causes of accidents while fighting fires.  Students will develop an accident prevention program to decrease the number of possible accidents to firefighters.
•
LESSON 12:  Accident and Injury Reports 

1. Review Essential Questions. Post Essential Questions in the classroom. 
· What are the possible accidents and injuries suffered by firefighters in the line of duty? 

2. What happens when a firefighter becomes injured?  How does that affect other firefighters?  You could simulate this by having a group of 6 students enter the room to rescue a drag dummy. All six students should drag the mannequin together. Now, one student should sit down because of dehydration, the remaining five should complete the task.  Now one more student sits down because he/she fell off a ladder, the remaining four should complete the task.  Keep this scenario going until only one person is left to carry the drag dummy alone. 

3. As a class discuss possible injuries or accidents often suffered by firefighters in the line of duty.  

4. If your school permits: Students could watch Ladder 49 or Backdraft.  Students are to identify the accidents/injuries suffered by the firefighters and write them down throughout the movie.  

*Teacher’s Note: These movies may not be appropriate for certain ages. Be sure to follow the necessary movie watching procedures specific to your school. 

5.  Summary:  Students should understand the importance of accident prevention for firefighters.  

•
LESSON 13:  Accident and Injury Reports 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What role do accident and injury reports have in fire prevention? 

2. Based on the discussion from the previous lesson students should complete a report for mock accident and injury reports.  Use the Accident Report Handout for guidance. Once completed evaluate the accident/injury report and have students make at least 5 suggestions to improve the report.  Make sure that students are aware of the importance of proper grammar and spelling in the narrative report.  

3. Summary:  Students will be able to complete an accident and injury report. Additionally, students will evaluate the report and make suggestions for improvements.

ATTACHMENTS FOR LESSON PLANS


· Fire Prevention Vocabulary Teacher’s Guide 

· Fire Facts Teacher’s Notes 

· Sprinkler Head Handout

· Exit Drill Activity Handout

· Accident Report Handout

· Prevention Diagram Handout

· Kitchen Fire Video

· Scotch Pine Fire Video
•
NOTES & REFLECTION: 

Be aware of any students that may have anxiety before allowing them to crawl into the room blindfolded to demonstrate being trapped in a building.  

If you want to have a Fire Marshal speak to your class, you may need to schedule them several weeks in advance. Remember that October is fire safety month, so they may be booked well in advance for the month of October.  

The textbook used for this unit is:  Loyd, Jason and Richardson, James; Fundamentals of Fire and Emergency Services; 2010.  Pearson Publishers.  This textbook also comes with a website for students: myFirekit, which has some wonderful simulations and activities. 
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Culminating Unit Performance Task Title: 
Fire Prevention Activity
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
The instructor should set up the classroom or lab area for a mock fire prevention scene.   The lab should include at least 10 fire hazards.  Student should identify the possible fire hazards.  Once the fire hazards are identified, students should describe how the situation should be made safe.

Use the Scenario Activity Teacher’s Notes for further guidance and ideas. 
Attachments for Culminating Performance Task: 

Scenario Activity Teacher’s Notes
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Web Resources:
· http://www.georgiafiresprinkler.org/ 
· http://insurance-risk-mgmt.utoronto.ca 
· http://www.nfpa.org  

· www.gpstc.org 
· http://www.gainsurance.org/FireMarshal/Engineering.aspx 
· www.gfstc.georgia.gov 
Materials & Equipment: 
•
Computer with Internet Access.

•
Projection Equipment

•       Stopwatch 
•      Video Flash Player 

•      Frayed cord

· Iron

· Hair straighter

· Candles

· Overloaded extension cord

· Christmas lights

· Matchbook

· Cigarette lighter

21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	X
	Video

	
	Animation Software
	
	Wiki
	X
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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