EMS/Fire Math Alignment

Introduction to Fire Protection, 2nd Edition

Ch. 1

· Pay incentive for fire technology certificate can range from 2.5% to 10%; can calculate this out over a 30-year career and carry it over into retirement

· Statistics—ex:  over 100 firefighters/year die in the line of duty

· Pg. 13—tree diagram showing different fire service certifications and options

· Pg. 16-17—examples of a “Job Interest Card” and “Job Announcement” would be an example of Workkeys “Reading for Information” type questions

· Pg. 18—mechanical aptitude necessary is mentioned; “the ability to figure out the operation and construction of equipment from drawings”

· Oral examination score is determined by the average of all scores given by those examining you; must score a 70% or better

· Example of an examination process where written and oral are each weighted 50/50 and written score is 80, oral score is 90 gives an overall score of 85

· Firefighter Combat Challenge requires understanding of various different measurements 

· Work capacity test—45 pound pack 3 miles in 45 minutes or less; pace of 4 mi./her; see Altitude Adjustment chart as well

Ch. 2

· Employment standards-ability to learn technical firefighting techniques and principles of hydraulics (the computation of the required pressure to be applied to water to overcome the effects of pressure loss due to friction in piping and fire hose)

· Employment standards-mechanical aptitude

· Various careers listed in fire repeatedly touch on the individual’s ability to enter into a situation, assess QUICKLY based on data and observation, and make a decision to keep everyone as safe as possible in the situation

· Understanding how various percent compensations might affect one’s retirement pay (safety section)

· System of steps “hose lay” for laying out a hose at a fire scene

· Being familiar with different fuels management and fire suppression techniques

· Tasks of a fire prevention specialist—include but are not limited to:  routine field checks of fire prevention systems, emergency medical services, gathering and correlating hydrant information, assists in gathering and correlating statistical information, writes reports based on field notes

· Hazardous materials program specialist—toxicology background; knowledge of qualitative and quantitative analysis

· Public Fire Safety/Education Specialist—plans, conducts, and develops safety, fire and burn prevention programs, investigates and evaluates various community needs

Ch. 3

· Engines on brakes were pumped between 60 and 170 strokes/minute (rate)

· Various statistics given in the fire losses and fire problem sections; percentages, averages, rates, etc; apply these stats to a smaller group (ex: 90% of U.S. homes have a smoke alarm—9 out of 10 in the class)

· Reports are generated specifying type of loss, type of occupancy, time of day, ignition source, item first ignited, and direct cause of loss (in fire defense planning)

· Inventory all equipment on a daily basis

· Discussion of probability and consequence as it relates to risk management; expressed in percentages, rates, etc. (Also see Appendix A)

· Determining, mitigating, and responding to risks during risk management requires problem solving skills and logical thought processes in order to be effective

Ch. 4

· Fire triangle and fire tetrahedron as described on pgs. 85-86

· Percentages given to describe the chemical make-up of air (mixture, not a compound)

· Ignition temperature—the minimum temperature to which a substance must be raised before it will ignite; comparing the piloted ignition temp versus auto ignition temp

· Continuity (grouping of fuel over a prescribed area (may be vertical, horizontal, or both)

· Moisture content—amount of moisture contained in a fuel

· Measuring flame spread, temperature, and smoke density

· Understanding of various of measurements such as specific gravity, volatility, vapor pressure, boiling point, vapor density, flash point, and miscibility; also know how these measurements impact the potential for fire to occur

· Table 4-1 gives Physical Properties of some flammable and combustible substances

· Definitions for BTU, calories, temperature; each requires some understanding of various systems of measurement and units

· Classifications of fires and phases of fires

Ch. 5

· Discussion of various public and private support organizations and the function of each (student can then categorize and classify which group might help with a given need or problem in the field of fire fighting)

Ch. 6

· Weighing pros and cons of having the headquarters part of the main fire station or remotely located

· Figure 6-21—Fire Pump Cutaway for display (3-D View)

· Understanding the process behind centrifugal and positive displacement pumps (uses rates, concepts of centrifugal motion and vacuums)

· Various measurements and ratios as they relate to fire tools and appliances (diameter of hose, gallons/min. of water that can be pumped, etc.)

Ch. 7

· Discuss needs of a community and how to balance it with resources available

· Figure 7-1 “Fire Department Organization” Chart; much like a hierarchy with geometric shapes and their properties

· Figure 7-2 “The Management Cycle”

· Figures 7-3 through 7-6 are all tree type diagrams showing the organization of different fire department types

Ch. 9

· Technical training requires reading codes and interpreting ordinances, some chemistry (hazardous materials), knowledge of the human body and its systems, knowledge of building construction, being able to make decisions based on application rates and coverage areas of extinguishing agents, know how extinguishing systems are designed, and be VERY knowledgeable about safety limitations

· Angle ladder is placed at against a building can result in exceeding the design limitations and ladder failure

Ch. 12

· “Fire flow” is the amount of water supply required for fire extinguishment expressed in gallons per minute (gpm)

· Maximum daily water consumption is usually 1.5 times the average daily consumption

· Understanding that doubling the pipe size quadruples the flow at the same pressure

· Color-coding of fire hydrants to indicate the rate of water flow the hydrant is capable of

· Figure 12-11—Water system map

· Statistics given on percentages of homes that have smoke detectors and fractional amounts corresponding to homes that have fire-related fatalities and do NOT have smoke detectors

· Understanding the concepts of “specific heat” and “latent heat of vaporization” and why water is the most commonly used extinguishing agent due to its specific heat and latent heat of vaporization

· Protein foam is usable in 3% and 6% concentrations in water

· Knowing the difference between Class A and Class B foam agents (what concentrations they are designed to be used at)

Ch. 13

· Chapter is devoted to Emergency Incident Management—sections describe a series of steps and priorities the firefighter must keep in mind, at times follow exactly, and at other times (when circumstances warrant) know when to take an alternate approach to handle the situation

· Students will need to be looking at the incident management process as a whole and how the parts affect the whole

· Size-up:  determining facts when the alarm is received, anticipating probabilities, assessing your own situation, making a decision, planning the operation, report progress, observe, start process over if needed

· Size-up requires direct and indirect mathematical concepts (examples:  size of fire involved, fuel type, slope of hill fire is located on when applicable, rate of spread, weather conditions, etcetera)

· Figure 13-1 through 13-5 are Hierarchy/Tree Diagrams displaying part of the Incident Management Process

Ch. 14

· Acronyms such as FIREORDERS, TRIAGE, and PROTECTION as well as 18 Situations that Shout Watch Out are all examples of practicing analytical thinking to assess a situation and make an informed decision

· Setting up a “perimeter” when an incident occurs

Math Used Repeatedly Throughout Text: 

· Repeated use of reading tables and diagrams to gather/interpret information 

· Repeated use of given a range, determine if a given quantity is in range and what the ramifications are if it is not

· Multiple situations in fire-fighting that require the firefighter to size up a situation, weigh pros and cons of various decisions, and then MAKE a decision

· Examples of diagnosis in two ways—noticing fire hazards that may cause a fire to START and once a fire has occurred, assessing WHY it started (uses both inductive and deductive reasoning)

· Appendix A—statistics on the U.S. Fire Problem 

·  Appendix G—Metric conversion

First Aid, CPR, and AED, Fourth Edition

Ch. 1

· Tables 1-1 through 1-3 give statistics on ER visits and injuries

Ch. 2

· Being able to make many judgments and assessments in a scene survey (logical thought process, especially under pressure); example would be determining when to call EMS or take victim to hospital

· Several pieces of statistical information given in the “news byte” sections regarding emergency situations (example:  in professional football, there are almost four bleeding injuries/game yet risk of HIV transmission is les than 1 in 1,000,000)

· News byte sections also ask students questions based on the statistical information given and expect students to draw their own conclusions

Ch. 3

· Idea of sets and subsets is closely related to systems of human body (larger parts made up of smaller parts); students must understand how the parts and whole relate to one another

· Normal respiration rate ranges given on pg. 31

· Normal Heart Rates given on pg. 32

· Students learn how to quickly diagnose possible causes of a victim’s medical difficulties by studying the anatomy in this chapter (must use inductive and deductive reasoning to do so)

Ch. 4

· Interpreting charts and diagrams in this section helps student understand the steps to complete a scene survey

· Flowchart on pg. 48; knowing the order of operations for these techniques

· Using the acronyms and diagnostic tests given, the EMT can classify and sometimes pinpoint the medical issue at hand

Ch. 5

· Rate of chest compressions is about 100/minute

· Four cycles of 15 compressions and two breaths

· Flow chart of Basic Life Support given on pg. 74

· Know ratios of compressions to breaths for adults, children, and infants

· Continued use of the “news bytes” and “FYI Medical Literature” to discuss medical statistics related to EMS situations

· Be able to estimate the depth of a chest compression on a victim, as it should vary depending on the victim’s age

· Examples given on how to assess when a victim is in cardiac arrest, needs CPR, or is choking; diagnostic/analytical thinking required here

· Sequence of steps must be followed to properly administer CPR

Ch.6

· Average adult have 5 to 6 quarts (10 to 12 pints) of blood

· Flowchart on pg. 102 in reference to bleeding and shock

· Table 6-1 (Signs of shock in order of appearance); follows a natural progression

· Table on pg. 105 is a flowchart for how to treat a victim in shock

· Table on pg. 110 is a flowchart for how to treat a victim suffering from anaphylaxis

Ch. 7

· Data given on days to heal for wounds treated in various ways

· Sutures are best placed within 6 to 8 hours after the injury

· If an individual has not had a tetanus in the last 10 years (5 years if would is dirty), they should seek medical attention within 72 hours to update the tetanus

· Tetanus causes at least 500,000 deaths each year; 1/5 of all youngsters ages 10 to 16 do not have protective levels of antibodies to fight tetanus

· A booster shot is needed every 5 to 10 years for tetanus

· Table on pg. 123 shows a flowchart for amputation

· 80 to 90 percent of replants are successful today

· Table on pg. 126 is a flowchart for blisters

· Stabilize 75% of an impaled object to reduce movement

Ch. 8

· Various bandage widths to fit various parts of the body

· Cravat (folded triangular); point is folded to the center of the base and then fabric is folded in half again from the top to the base to form a cravat

· Measurements need to be made in order to properly bandage a victim

Ch. 9

· An estimated 2 million burn injuries occur each year in the United States, resulting in 75,000 hospitalizations and more than 3,000 deaths

· About 70% of all burn injuries occur in the home with house fires responsible for the majority of fire deaths

· Percentages given that help medical staff determine the extent of a burn (how much body surface area the burn covers)

· Rule of Nines used to calculate amount of burned body surface area

· Table 9-2 organizes how to give first aid to a burn victim

· Small 2nd degree burn is < 20% of bsa; large 2nd degree burn is > 20% of bsa

· Pg. 160 shows a flowchart for thermal burns

· Pg. 162 shows a flowchart for chemical burns

· Pg. 166 shows a flowchart for electrical burns

· End of chapter gives some statistics about skin cancer

Ch. 10

· Pie chart on pg. 175 detailing Brain Injury Dangers; many other statistics given on this page in regards to head injuries

· Table 10-1 on pg. 176 detailing management of a concussion in sports

· Flowchart on pg. 182 for eye injuries

· Flowchart on pg. 186 for nosebleeds

· Flowchart on pg. 190 for dental injuries

· Flowchart on pg. 194 for spinal injuries

Ch. 11

· Flowchart, pg. 202, Chest Injuries

· Flowchart, pg. 206, Abdominal Injuries

Ch. 12

· Transverse fracture cuts across the bone at right angles to its long axis

· Oblique fracture crosses the bone at an oblique angle, or in a slanting direction

Ch. 13

· Rule of Thirds when examining extremity injuries

· Flowchart, pg. 220, Bone Injuries

· Flowchart, pg. 224, Muscle Injuries

· Flowchart, pg. 226; Sprains, Strains, Contusions, and Dislocations

· Flowchart, pg. 228, Ankle Injuries

· Table 13-1, Cold Applications for injuries

Ch. 15

· Flowchart, pg. 260, Heart Attack

· Table 15-1 on pg. 261 detailing Chest Pain (Causes, Characteristics, and Care)

· Fainting happens when the brain’s blood flow is decreased; the nervous system dilates blood vessels to three to four times their normal size

· Flowchart, pg. 268, Fainting

· Table 15-2, Seizures:  Recognition and First Aid

· Pg. 272, Flowchart, Seizures

· Table 15-3 Diabetic Emergencies

· Pg. 274, Flowchart, Diabetic Emergencies

· Rule of Fifteens for insulin reaction 

Ch. 16

· Pg. 284, Flowchart, Swallowed Poison

· Pg. 285, Table 16-1, Substances Most Frequently Involved in Human Exposures

· Pg. 294, Flowchart; Poison Ivy, Oak, and Sumac

Ch. 17

· Pg. 302, Flowchart, Animal Bites

· Table 17-1, Human Deaths Caused by Animals in the United States, 1996 (By species and Number of Deaths)

· Figure 17-3, Cases of rabies in animals (Pie Chart format)

· Pg. 308, Flowchart, Snake Bites

· Pg. 312, Flowchart, Insect Stings

· Table 17-2, Facts About Troublesome Insects

· Pg. 320, Flowchart, Spider Bites and Scorpion Stings

· Pg. 326, Flowchart, Tick Removal

· Pg. 330, Flowchart, Marine-Animal Injuries

Ch. 18

· A balance of heat production and heat loss maintains normal body temperature

· Shivering can increase heat production up to 500%

· Immersion in cold water can increase heat loss by 25 to 30 times compared to just being in air

· Wind chill is the combined effect of the ambient temperature and wind speed

· Evaporation normally accounts for about 20% of heat loss (two-thirds through sweating and one-third through respiration)

· Radiation accounts for about 65% of the body’s heat loss (up to 50% of the body’s total heat production can be lost by radiation through a person’s unprotected head)

· Understanding how heat is lost in the body and how different factors affect a person’s susceptibility to cold injury (some examples of direct and indirect variation)

· Air temperature drops 3.6 degrees Fahrenheit every 1,000 feet above the original measurement site

· Body’s heat loss is accelerated up to 25 times faster when wet

· Pg. 342, Frostbite

· Many temperature ranges given in regards to conditions discussed in this chapter on cold injuries and what to do as a responder given those ranges

· Pg. 346, Table 18-1, Wind Chill Chart/How Cold Is It?

· Pg. 348, Flowchart, Hypothermia

Ch. 19

· Water makes up about 50% to 60% of an adult’s body weight; you lose about two quarts every day through breathing, urinating, bowel movements, and sweat; about 70% of most food is water

· Many other measurements and statistics given in this chapter surrounding heat loss/dehydration related topics

· Table 19-1, Heat Illnesses

· Table 19-2, Classic or Exertional Heatstroke?

· Table 19-3, Heat Index

· Pg. 360, Heat-Related Emergencies

Ch. 20

· Pg. 376, Flowchart, Emergency Childbirth

Ch. 21

· 50% of all suicides involve depression

· Table 21-1, Suicide Risk Factors

· Male rates for suicides are three times that of women

· Slightly more than half of all suicides involve firearms

· 25,000 to 30,000 death annually in U.S. are due to suicide; it is the 10th leading cause of death in the U.S.

· Pg. 383, Facts and Fables about Suicide (Requires logical through processes)

· Many other statistics related to suicide given in this chapter

· Table 21-1, Psychological First Aid for Reactions to Emergency Situations

· Table 21-3, Physical and Behavioral Indicators of Child Abuse and Neglect

Ch. 22

· Table 22-1, Characteristics of Altitude Sickness

· Lightning’s “Rule of 70’s”

· Data in Figure 22-8 discussing where lightning strikes (pie chart format)

Ch. 23

Table 23-1, Effect of Flotation Devices on Survival Times

Ch. 24

· Provides lists of safety steps during disasters of various types (tornado, hurricane, winter storm, etcetera)

· Table 24-1, Homeland Security Advisory System

Math Used Repeatedly Throughout Text:

· Repeated use of the “news byte” feature to give statistics and have students make conclusions/inferences from those statistics

· Repeated use of acronyms to remember medical techniques and order when helping the victim in an emergency

· Several examples throughout text when a certain procedure is done for a certain amount of time or should be done within a certain amount of time to be effective

· Several examples of procedures require medical responder to be able to make various measurements to appropriately treat the victim (for example, raise the victim’s legs 8 to 12 inches)

· Format of textbook generally follows this sequence:  presenting a medical issue, mentioning what to look for, and then what to do to treat the problem and/or emergency

· Many examples of “normal ranges” given and what the implications are if not in the normal range

· Rates often used in how to treat someone medically (example:  use wet compresses for 20 to 30 minutes/day)

· Dosing information on some medications; how long the medications will last once administered to patient, etc.

· Statistics given many times throughout the chapters (not just in the “news byte” sections) which are necessary for the EMS Responder to not just skim over but have some knowledge of to make proper decisions when responding to a medical situation

· Several examples throughout the text require the responder to know the “What to Look For” (example:  abdomen of victim cooler than your hand means you should assume the person has at least mild hypothermia) and then “What to Do” based on those facts
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