Allied Health—Math Brainstorm

The Language Of Medicine

Ch.1

· Recognizing patterns/Classifying Based on Characteristics—medical terminology such as “hyper”, “hypo”, “cardio”, “gastro”, “sub”, “super”; all of the prefixes and suffixes resemble mathematical categorization such as “bi”, “tri”, “quad”, “surface” vs. “solid”, etc.; this occurs in MANY subsequent chapters

Ch. 2

· Being able to look at a group of objects and discern which does not belong based on known characteristics—example recognizing a karotype of genetic material/makeup to produce Down’s Syndrome; this is similar to recognizing which graph is not linear or which shape does not fit the true definition of “rectangle” (four right angles)

· Recognizing “quadrants”, “planes”, and “cross sections” of the body; this is done in geometry with three dimensional figures (conic sections)

Ch. 5

· “Median Line”; this is exactly comparable to a “Line of Symmetry” used repeatedly in Geometry, both 2-D and 3-D figures

· Flowchart to show path of food that enters the oral cavity; much like the flowcharts used to list all of the outcomes/choices in a probability problem or to explain how a relation works (input, relation, output)

Ch. 10

· Tree diagram for central nervous system and peripheral nervous system (there are many other tree diagrams throughout the text to illustrate these types of concepts)

Ch. 11

· Figure 11-24 on pg. 401 depicting a normal sinus rhythm is sinusoidal in nature

Ch. 12

· Pg. 428, Figure 12-3 understanding the direct variation between pressure and diaphragm when breathing

Principles & Labs for Fitness and Wellness

Ch. 1

· MULTIPLE charts, tables, and graphs that require more advanced skills for proper interpretation

Ch. 2

· Continued use of charts and graphs for analysis; Nutrient Analysis activity requires computation of decimal amounts and averages, also requires student to compare their totals with the RDA and make some decisions based on the results

Ch. 3

· Pg. 48—Calculating the % of calories that comes from fat in a person’s diet, etc.

· Labs associated with chapter require data collection and calculations

Ch. 4

· Body fat assessment according to skinfold thickness technique (pg. 69)

· Taking girth measurements using “circumference” (pg. 73-77)

· Waist to Hip “RATIO” and risk of disease based on the results (pg. 78)

· Calculation of BMI and disease risk based on BMI (pg. 78-79)

· Continued use of charts and graphs to illustrate necessary data

· Labs associated with chapter require data collection and calculations

Ch. 5 

· Continued necessity for reading charts and graphs

· Have them calculate the necessary caloric intake per pound of body weight according to table 5.1 (pg. 96)

· Table 5.2—Calculating the calories you burn daily exercising

· Labs with the chapter require a great deal of data collection and calculations

Ch. 6

· 1.5 Mile Run or 1.0 Mile Walk Test and associated calculations (pg. 110-111)

· Step Test (pg. 112)

· Astrand-Ryhming Test (pg. 112-113)

· Several Other tests in this chapter that use complex formulas and require data collection prior to use; then, the student needs to interpret and understand what their results mean

· Associated Labs for Ch. 6

Ch. 7

· Calculating the intensity of your exercise (pg. 123)

· Several charts, tables, and graphs to read and interpret

· Pg. 134-136—Discussion of humidity during exercise, heat stroke, etc. and the calculations associated with it

· Pg. 144—Predicting Oxygen Uptake and Caloric Expenditure

Ch. 8

· Pg. 152-153—Assessment of Muscular Strength and Endurance; use of percentiles

· Multiple assessments used to test the same thing in this chapter

· Recognize what various angle measures look like in performing exercises properly

Ch. 9

· Sit and Reach Test; Total Body Rotation Test; Shoulder Rotation Test

· Associated Labs for Ch. 9

· Associated Labs for Ch. 8
Ch. 10

· Measurement skills needed for various performance tests (agility, balance, coordination (soda pop test), power, reaction time, speed)

· Use of terms such as diameter and radius

· Finding percentile ranks from charts after results are calculated (pg. 201)

Ch. 11

· Use of positive and negative numbers in the “Life Experiences Survey” in the lab associated with Ch. 11; interpretation of what those numbers mean and how they contribute to the results

· Understanding “correlations” such as in social support and someone’s health (pg. 207)

Ch. 12

· Pg. 224—Reading an EKG; cyclical graph; must interpret each part of the cycle and what it represents

· Percentages listed on pg. 226 and what the applications of that are (“The risk for heart attack increases 2% for every 1% increase in total cholesterol.”)

· Interpreting cholesterol levels and what falls in “normal” range—see tables and graphs on pg. 227

· Knowing your ratio of LDL to HDL cholesterol and what that number means (pg. 229)

· Knowing what is normal for several other measurements of cardiovascular health (triglycerides, blood glucose, blood pressure, etc.)

Ch. 13

· Multiple tables, graphs, and charts (pie chart on pg. 245); these statistics could be applied to a number and then ask students to figure out how many would fall into each category (if we had 100,000 people, how many would statistically have…)

Hole’s Human Anatomy and Physiology

Ch. 4

· Recognize patterns in DNA strands and “complementary base strands”

Ch. 7

· Pg. 185—description of bones; terms “longitudinal axes” and “cubelike” both used

· Pg. 200—Discussion of the “central axis of the skeleton” and how other parts are positioned relative to this axis

Ch. 8

· Terms used such as “circumduction (circumference), transverse (transversal), radius and radial, oblique, and lateral
Ch. 9

· Graphs on pg. 295

· Figure 9.24 “Rhomboideus major”—muscle shaped like a rhombus

· Pg. 309—“Triangle of Auscultation”

Ch. 10

· Bipolar, unipolar, multipolar neurons (again reference to “mono”, “bi”, “poly” type terminology); pg. 350

· Growth of a regenerating nerve fiber is 3 to 4 millimeters per day; pg. 353

· Law of Diffusion (must understand positive and negative numbers and concentration, a rate, to calculate the “potential difference” between two points); pg. 355

· More oscillating graphs in the diffusion process pictured on pg. 357

Ch. 11

· Hemispheres and symmetry of the brain; pg. 387

· “Longitudinal fissure” described on pg. 391

· Brain “waves” on pg. 406; cyclical

· Pg. 416—“radial, lateral, and medial” nerves

Ch. 14

· Using various units to measure red blood cell counts; microliters and cubic millimeters, etc.

· Flowchart and percentages listed on pg. 534; % on pg. 535

Ch. 15

· Multiple cyclical graphs and their interpretation on pg. 567; more on pg. 572, 574-575

· % of Blood Volume and how it is divided up on pg. 581

· Pg. 585—formula for BP; measuring BP on pg. 587 and corresponding graph

Ch. 19

· Pg. 758; cyclical graph showing respiratory volumes and capacities

· Formulas on pg. 759 describing respiratory air volumes and capacities and how to find them

· Various graphs on pgs. 770-771

Ch. 24

· Multiple discussions surrounding genetic factors and % of population having various birth defects, diseases or chances of being born with________

Diseases of the Human Body

In general, this text provides multiple examples of when someone might statistically be more likely to contract various diseases.  Also, it gives criteria to help diagnose each disease.  This requires a medical professional to again use deductive reasoning in diagnosing a patient.

Math Used Repeatedly Throughout Texts/Other Ideas:

· Blood Typing Unit—students first a statistical analysis of their own class’ results; they are then asked to make predictions of the whole population based on class results; example—what percent of the population would have O-Neg., etc.; this activity also uses number sense (fractions, decimals, %)

· Reading Data in various forms (charts, tables, graphs, etc.); this is a concept covered often in Pre-Algebra or Algebra I and then transferred as students are expected to interpret more complex data

· Representing data in the ways listed above

· Caloric Intake Activities—looking a caloric intake; how many calories you take in, burn, and how many you must burn in exercise to equal one pound

· Many activities could be done surrounding the rate for cell division, spread of disease or a virus, how quickly a disease or virus might affect a population and the numerical and pictorial representation of this data

· Statistics—discuss the chances of a couple struggling with fertility conceiving based on health factors; chances of being born with a particular birth defect; chances of contracting a virus, etc.; (i.e. 70% of Americans who suffer from migraines are women)

· Being able to recognize a “normal range” for certain measures and what numbers mean when they are out of that range (blood sugar, cholesterol, blood pressure, temperature and countless other examples throughout text, especially when assessing pathology)

· Reading blood pressure; again knowing what a “normal range” is and what it means if BP is outside of that range (similar to box and whisker plots, outliers, etc.)

· Sets and subsets (ex: proteins are broken down into amino acids, digestive system includes oral cavity which includes cheeks…)

· Diagnoses—given a set of symptoms, being able to choose from a list of plausible diagnoses (like choosing the appropriate graph or equation for a given set of conditions; linear, quadratic, exponential, etc.) 

· Knowing the level of accuracy (significant digits) with which to measure (ex: when administering medicine, when making an anatomical measurement like circumference of head, etc.)

· Know mathematical terms such as circumference, perimeter, hypotenuse, and be able to measure them in medical scenarios

· Recognizing a part’s relationship to it’s whole and how altering a part affects the whole—example would be how the various brain injuries affect various activities of daily living; this is similar to recognizing how a change in a data set might affect the statistics or how the change in the amplitude of a sine wave might change the graph

· Take the stats on what would be normal for the whole U.S. population on any given concept such as anorexia, and apply it to the classroom; for example, if 1% of the population has anorexia, then what would that mean for the classroom?  Apply this technique with other statistics and ask if it is fair to apply these stats to the class…are they a good sample size?  Other questions…

· Identifying parts of a technical drawing—parts of a cell, part of the cardiovascular system, etc.; this is similar to identifying the parts of a parabola or parts of a pyramid (base, vertex, line of symmetry, etc.)

· Combinations of medical terminology produce different meanings just like combinations of mathematical terminology produce different meanings; example in medical terminology would be the meaning of angi/o gram and a mathematical example would be right rectangular prism

· Reading various devices when performing measurements—examples might include thermometers, spirometers, scales, countless other medical devices

· Using deductive and inductive reasoning when making a diagnosis

· Appropriate application of terms such as mono, bi, and tri (much like monomial, binomial, trinomial, etc.)

· Being able to choose which formula to use and then use it properly

· Reflect, translate, enlarge, or reduce figures for medical purposes

· Mathematics for reading various medical reports, charts, and graphs (baby’s heart rate monitor during labor; X-rays, MRI tests, etc.)

· Terms such as concave, convex, converge, and diverge

