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INTRODUCTION TO HUMAN BODY TRANSPARENCIES 

 
 
CONTENT:  This is one of a series of transparencies in the sciences designed to aid teachers in grades 
4-8.  The visuals and supporting information can be used as a stand-alone curriculum or to illustrate 
concepts introduced in textbooks and lectures.  The descriptions and images focus on the systems of 
the human body.  The overheads progress from the more basic principles to increasingly complex 
concepts and theories.  Each page of information corresponds to one of the overheads: 
 
1.  The skeletal system:  the bones, joints, and connective tissues 
 
2.  The muscular system:  the skeletal, cardiac, and smooth muscles 
 
3.  The heart, lungs, and skin:   the functions of circulation, respiration, and protection 
 
4.  Fitness:  the five fitness areas and the qualities of a good workout 
 
5.  Disease:  the illnesses and disorders that affect the human body 
 
6.  The digestive system:  the various components of the gastrointestinal tract 
 
7.  Urinary, endocrine, and reproductive systems:  the areas of wastes, hormones, and procreation 
 
8.  The senses:  the anatomy and functions of vision, hearing, taste, smell, and touch 
 
9.  The nervous system:  the roles of neurons, the brain, the spinal cord, and peripheral nerves 
 
10.  Stress and relaxation:  the mind/body connection in response to stress  
 
 
SOURCES:  While some of the images were created especially for this packet, most came from the 
internet.  Almost all of the latter are in the public domain.  For the others, permission was received 
from the photographer, artist, or agency.  Credit is given along with the picture itself, and the internet 
addresses on the back pages list the locations of the images and the information used in preparing this 
packet.  (Especially helpful were the websites of KidsHealth and the National Cancer Institute’s SEER 
Program.) 
 
USE:  There is a collection of images on each transparency.  This arrangement allows related topics to 
be conveniently grouped and allows costs to be minimized.  (A simple way to display only a few of the 
images at a time is to cover the other images with a sheet of paper.)  The descriptions are intended to 
assist teachers in presenting information…This is one of the ten sets in the science transparency 
series,—Animals, Astronomy, Ecology, Energy Resources, Geology, Human Body, Matter, 
Oceanography, Weather, and Work, Force, and Motion.  These and other offerings can be viewed at 
www.k8resources.com. 
 
Text:  © 2008, Michael Berkowitz, k8resources, Saco, Maine 
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1.  THE  SKELETAL  SYSTEM

Labeled skeleton; moving skeleton; fixed joint of skull; ball and socket joint of hip; hinge joint of knee; 
artificial ligament
Credits:  NASA; NASA; Guillaume Laurent; NASA; Indiana University; US FDA
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1.  THE SKELETAL SYSTEM  
 
 
Bones:  Bones make up 20% of a human’s weight and perform several functions:  They support the body, 
holding it upright.  Along with the muscles, they allow for movement.  The skull and ribs protect organs 
(the brain, heart, and lungs); vertebrae protect the nerves of the spinal cord.  The internal spongy area’s 
bone marrow makes blood components (red blood cells, white blood cells and platelets).  Calcium is 
stored in the bones—not only for bone strength, but also to be released when needed by the body…The 
skeletal system of the early fetus is made of unhardened cartilage.  With ossification, calcium is deposited 
turning cartilage into bone.  The newborn has 270 bones, but some (most notably those of the skull) fuse 
together,� leaving only 206 in the adult.  The size, shape, and strength of bones change with age and 
activity.  Astronauts, needing less exertion in weightlessness, experience a weakening of their bones over 
time. 
 
The Skeleton:  Bones range from the largest, the femur, to the smallest, the stapes in the middle ear.  The 
axial skeleton includes the eighty central bones, and the appendicular skeleton includes the 126 bones of 
the arms, legs, and their related structures: 

AXIAL  SKELETON                        APPENDICULAR SKELETON 
8 cranial bones The Arms: The Legs: 
14 facial bones 2 clavicles 2 pelvic bones 
6 ear bones 2 scapulae 2 femurs 
1 hyoid (supporting the tongue) 2 humeri 2 tibias 
24 vertebrae 2 radii 2 fibulae 
1 coccyx 2 ulnae 2 patellae 
1 sacrum 16 carpals 14 tarsals 
1 sternum 10 metacarpals 10 metatarsals 
24 ribs 28 phalanges 28 phalanges 

 
The joints:  The locations where bones meet allows for the body’s movement.  (Even the fixed joints in 
the skull earlier had the flexibility to allow for the growth of the child’s brain.)  The synovial joints grant 
a high degree of movement:  The ball-and-socket joints at the shoulder and hip allow for the freest range 
of motion; the pivot joints at the neck allow for twisting; the hinge joints of the elbow and knee allow for 
a back-and-forth motion.  Cartilage at partially movable joints allows for a limited flexibility in the 
backbone and between the ribs and sternum. 
 
Cartilage, ligaments, and bones:  Cartilage is a dense, connective tissue which provides support and 
protection.  The entire skeletal system of the fetus is cartilage.  The ears and nose of the adult are 
cartilage, as are the connections between vertebrae and at other partially movable joints…The bone-to-
bone connections are made by ligaments…The bone-to-muscle connections are made by tendons (which 
transfer the force of the muscles to the skeleton).  As bones do not stretch, these connective tissues serve 
as shock absorbers to some degree. 
 
Problems:   

·  Sprains and strains of ligaments and tendons are caused by injuries or overstretched muscles. 
·  Broken bones are called simple fractures (if the skin is unbroken) or compound (if it is broken). 
·  Arthritis is an inflammation of the joint areas. 
·  Osteoporosis is softening of the bones brought on by age or eating disorders. 
·  Scoliosis is a curvature of the spine. 
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2. THE  MUSCULAR  SYSTEM

Muscles; 
skeletal muscle; 
cardiac muscle; 
smooth muscle; 
Achilles tendon 
(in white); 
biceps and 
triceps
Credits:  NASA; 
Shannon Coad (3); 
Gray’s Anatomy of the 
Human Body, 
Bartleby.com; National 
Cancer Institute’s 
SEER, Emory Univ.
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2.  THE  MUSCULAR  SYSTEM 
 
 
Muscles:  The approximately 650 muscles in the body make up half of its weight.  Each muscle contains 
muscle fibers, and each of those contains thousands of filaments called myofibrils.  In contracting, 
(shortening), muscles pull on a bone, pump blood, move food through digestive organs, maintain blood 
pressure in the vessels, or create facial expressions.  Situations may arise in which muscles are used 
less� due to injury, disease, disorder, or even during extended weightless periods in space.  If this continues, 
they weaken (becoming flaccid), or in extreme cases atrophy (waste away).  Conversely muscles can be 
strengthened.  In resistance training, such as in bodybuilding, contractile filaments become larger.  Through 
endurance training, muscles of the heart and lungs become more efficient.  Some, the slow twitch muscles, 
are aerobic—carrying on longer ongoing activities that require more oxygen and are therefore redder.  The 
fast twitch muscles, on the other hand, perform in shorter bursts, don’t require oxygen, and are therefore less 
red. 
 
Skeletal muscles:  Skeletal muscles are under one’s control and are thus considered voluntary.  They 
primarily allow one to move and to maintain one’s posture against the force of gravity.  Generally, the 
muscles are attached via tendons (1) at a point of origin on the stationary bone and (2) at the point of 
insertion on the bone that is being pulled to move.  Muscles causing motion come in antagonistic pairs.  For 
example, the biceps of the upper arm is a flexor muscle which shortens to pull on the bones of the lower 
arm,� causing a bend at the elbow.  To straighten the arm, the triceps, the extensor at the back of the upper 
arm, shortens while the biceps lengthens.  The major muscles include the deltoids (shoulder), pectorals 
(chest), abdominals (below the ribs), biceps, quadriceps (thighs), and gluteus maximus (seat)…Some skeletal 
muscles do not end in a bone that they move.  The facial muscles end in the skin of the face.  When they 
shorten, they pull on the tissues in such a way as to form different configurations that indicate expressions 
useful in communicating.  The tongue is a set of muscles attached at only one end.  Some muscles control 
eye movement; some, the motion of the diaphragm.  Skeletal muscles also perform other tasks:  keeping 
bones in place, protecting joints, and creating the body heat that maintains a homeostatic temperature 
balance.  Regardless of function, these voluntary muscle cells are striated (microscopically striped) and 
multinucleated (having more than one nucleus). 
 
Cardiac muscles:  The striated and branching muscle cells that automatically control the heart are called 
cardiac muscles.  When they contract, they squeeze blood out of the chamber; when they relax (lengthen), 
they allow blood to refill the chamber.  This process occurs naturally and involuntarily, under the 
unconscious control of the part of the brain that regulates automatic processes.   
  
Smooth muscles:  The smooth muscles are also involuntary, but they lack striations.  They consist of thin, 
parallel fibers surrounding organs and hollow tubes.  They move food through the intestines, maintain blood 
pressure in blood vessels, adjust the size of air pathways (bronchioles), change the size of the pupil, expel 
urine from the bladder, move the baby through the uterus at birth, and make hair stand on end. 
 
TYPE CHARACTERISTICS LOCATION 
Skeletal Voluntary; striated 

Multinucleated 
Musculoskeletal system, face, tongue, eyes, and diaphragm 

Cardiac Involuntary; striated 
Branching 

Heart 

Smooth Involuntary; not striated 
Single nucleus 

Intestines, blood vessels, lungs, bladder, iris, uterus, and bronchioles 
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3.  THE  HEART,  LUNGS  AND  SKIN

Heart; circulatory system; respiratory system; bronchiole bifurcation; skin; Caucasian, Negroid, and 
Mongolian (cross-section) hair
Credits:  Math Science Nucleus; Medline Plus, NLM, NIH; US EPA, Office of Air Quality Planning and Standards; Lawrence Berkeley National Laboratory; 
National Institute of General Medical Sciences, NIH; D. W. Deedrick and S. L. Koch, FBI, Forensic Science Communications (3)

tSAMPLE

(ONLY  FOR

PREVIEW)

Go to www.k8resources.com



3.  THE  HEART,  LUNGS,  AND  SKIN 
 
The heart:  The heart is a four-chambered pump that powers the circulation of blood throughout the body.  The 
top two chambers, the atria, collect blood returning from the lungs and the body.  From the atria, the blood 
descends into the ventricles.  The lower chambers, having thicker walls, push the blood back out.  Valves 
located between the chambers prevent the blood from going backwards.  It is the closing of the valves that 
creates the “lub-dub” sound of the heartbeat. 
 
Blood and blood vessels:  Blood contains plasma (the medium), red blood cells (for distributing), white blood 
cells (for cleansing), and platelets (for clotting).  The blood transports oxygen and nourishment to the body’s 
cells; carbon dioxide and wastes away from the cells; and hormones from the glands…Blood moves through 
100,000 miles of blood vessels.  Arteries carry blood away from the heart.  Powered by the pumping of the 
heart’s muscles, the blood “pulses” through arteries.  This throbbing can be detected as a pulse where arteries 
are near the skin—in the wrist and sides of the neck…The vessels branch out to finer arterioles and ultimately 
to the microscopic capillaries.  Capillary walls are so thin that oxygen and dissolved food nutrients can pass out 
to the tissues, and carbon dioxide and wastes can pass inwards.  Capillaries lead to venules and to larger veins, 
whose smooth muscles return the blood to the heart.  
 
Circulation:   As the cardiac muscles of the right atrium contract, blood moves to the right ventricle.  When the 
more powerful muscles of the right ventricle contract, blood is propelled to the lungs where carbon dioxide is 
released and oxygen taken in.  The blood returns from the lungs into the left atrium, where it is passed into the 
left ventricle.  From there it is pumped out to the rest of the body and returns to the right atrium. 
 
The lungs:  Like the heart, the lungs are protected by bones (the sternum and ribs) and muscle (the diaphragm 
below).  Inside a pleural membrane, the lobes of the lungs are sponge-like organs that accommodate the intake 
of oxygen and outtake of carbon dioxide.  When the ribs lift up and out and the diaphragm pulls down, the lungs 
expand and draw air in.  After entering the mouth or nose, the air passes down the pharynx (throat), larynx 
(voicebox), and trachea (windpipe) where tiny hairlike cilia limit the passage of mucous and dirt from entering 
the lungs.  The trachea branches into two main stream bronchi which enter the left and right lungs.  In a series 
of splits (bifurcations), the passageways become smaller and more numerous, becoming the 30,000 bronchioles 
of each lung.  These end in a mesh-like interface with capillaries.  There the gaseous exchange occurs with 
carbon dioxide leaving the red blood cells and oxygen entering them.  With the ribs returning down and in and 
the diaphragm rising, air is expelled from the lungs, up through the trachea.  If the vocal cords of the larynx 
(voicebox) are narrowed, the force of the air passing through causes the vocal cords there to vibrate—producing 
vocal sounds.  The breath continues up and out carrying out the heightened levels of carbon dioxide.  During the 
next inhalation, air with a higher concentration of oxygen descends again to the lungs. 
 
Skin:  The skin is the boundary organ that protects the body, provides sensory information, and helps control 
body temperature.  The outermost layer, the epidermis, consists of dead cells (sloughed off at a rate of 30,000 
cells per day) and the basal layer (where new cells are created).  The basal layer also contains the melanin 
which gives skin its natural coloring, freckles, birthmarks, and age spots.  It tans� protecting against the sun’s 
ultraviolet rays.  The dermis (the thickest layer of the skin) contains nerves, blood vessels, oil and sweat glands.  
The lower, subcutaneous layer consists mostly of fat cells and provides protection and insulation…When the 
body becomes hot, sweat is produced and exits through pores.  On the surface of the skin, the body’s heat 
evaporates the liquid.  When the body becomes cool, the blood vessels constrict (reducing the flow of blood to 
the surface where warmth can be lost), goosebumps form, and hairs stand erect…Genetic factors cause 
differences in the hairs of the three different scientifically-defined racial groups (Caucasian, Mongoloid and 
Negroid):  Denser pigmentation causes the darker hair in Negroid and Mongoloid groups.  The oval and round 
hair shafts of Caucasians and Mongoloids give them straighter hair. 
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4.  FITNESS

16.2-25.3

14.7-24.2

13.8-22.5

16.1-25.4

14.8-24.1

14.0-22.5

BMI

257310:30Girl14

208210:30Girl12

207210:00Girl10

251218:00Boy14

20919:00Boy12

20719:30Boy10

Curl-upPush-upV-Sit reachMile runSexAge

Curl-ups
Calisthenics

Weightlifting
Hand grips
Push-ups

Stretching
Yoga

Burning 
calories 
vs. taking in

Run/jog/walk
Bike, swim
X-country ski

Muscular 
endurance

Muscular 
strength

FlexibilityBody 
composition

Cardio-
vascular

Stretching, yoga, toe-touches5Cool-down

Run/jog/walk; bike; swim

Weight-lifting; push-ups
20-30

Aerobic or

Strength

Stretching, yoga, toe-touches5Warm-up

Sample activitiesMinutesPeriod

Fitness areas; standards for Presidential Fitness Awards; sample workout
Sources:  President’s Council on Physical Fitness; Cooper Aerobics Center; Futrex; (images from Microsoft PowerPoint)
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4.  FITNESS  
 
 
The five fitness areas:  There are five recognized areas in the body’s dynamic fitness: 
Cardiovascular fitness—The oxygen delivery system is the most fundamental aspect of fitness.   

It entails the capacity of the lungs to bring in oxygen, the blood to absorb the oxygen, the heart to 
pump the blood, and the cells to use the oxygen and the transported nutrients.  Well-conditioned 
athletes have efficient hearts, with low resting pulse rates and minimal rises during exercise. 

Body composition—The proportion of a body’s fat tissue is another indicator of fitness.   
It is not healthy to have a high ratio of fat mass (fat cells) to lean mass (muscle, bones, and organs).  
Being overweight indicates that one’s weight is over the standard for one’s height.  Since muscles are 
dense, some may be “overweight” but still healthy.  A better gauge is the BMI, body mass index, 
which is a number calculated from one’s height and weight:  BMI=((weight in pounds)/(height in 
inches squared)) X 703…Other methods of estimating one’s body fat include a skin fold 
measurement (of the amount of flesh that can be pinched at designated locations) and underwater 
weighing (with one’s density indicating the amount of body fat).  Obesity, or having excessive fat, 
constitutes one health hazard.  On the other extreme, anorexia and bulimia are life-threatening 
examples of thinness that include unrealistic self-concepts and require professional help. 

Flexibility—One should have a full range of motion, with flexibility at the joints.  Being flexible reduces 
the likelihood of such injuries as strains (overexerted muscles) or sprains (overstretched or torn 
ligaments).  Muscles, tendons, and ligaments (connective tissues) should allow free movement of the 
limbs. 
Muscular strength—Another indicator of fitness is the ability of muscle groups to exert a force. 

Performing a strenuous task one or several times challenges muscles. 
Muscular endurance—The ability of muscles to repeat an action is the fifth area of fitness. 

While muscular strength requires strenuous but few exertions, endurance requires many repetitions of 
muscular contractions. 

 
Presidential Health Fitness Awards:  Standards for fitness awards have been set for boys and girls at 
various ages for each of the fitness areas—mile run (cardiovascular), BMI (body composition), V-sit 
reach (flexibility), push-ups (muscular strength), and curl-ups (muscular endurance). 
 
Workouts:   Designing a workout depends on the individual.  Medical factors that should be taken into 
account include:  one’s health, previous activity level, blood pressure, family history, age, and other 
conditions (asthma, for example).  One should select activities that are enjoyable and find companions.  
Workouts are best if they are mixed,� to develop different muscle groups.  It is desirable to exercise four 
to six times per week.  An ideal workout would include three components: 
 

 Goals Level of exertion Examples of Activity 

Warm-up Gradually increase heart rate 
Loosen connective tissues Low Gentle stretching 

Aerobic 
Or 

Strength training 

Cardiovascular fitness 
Muscular endurance 
 
Muscular strength 

High 
 
 
High 

Large muscle activity in 
a free range of motion: 
Jogging; swimming; 
biking; lifting weights 

Cool-down 
Gradually reduce heart rate 
Keep connective tissues loose Low Gentle stretching 
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5.  DISEASE

Black-legged tick; mosquito; bee stinger; chest x-ray of pneumonia; emphysema lung with carbon deposits 
from smoking; scarred and discolored liver in cirrhosis from alcohol
Credits: James Gathany and William Nicholson, James Gathany, Janice Carr, Thomas Hooten, Edwin P. Ewing, Jr., (2)., Centers for Disease Control, DHHS

Immune system; T-cells attacked by tiny HIV virions; pollen granules; asthma effects; osteoporosis
Credits:  Medline, NLM, NIH;  C. Goldsmith, P. Feorino, E. L. Palmer, W. R. McManus, Centers for Disease Control, DHHS; Janice Carr, CDC, DHH; 
NHLBI, NIH, DHHS; JSC, NASA
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5.  DISEASE 
 
 
Healthy lifestyles:  Remaining fit helps one keep free from disease.  Regular exercise and activity are 
important, as is managing weight with a healthy diet.  One should eat plenty of fruits, vegetables, and 
whole grains; one should limit amounts of cholesterol, sugars, saturated fats, and trans fats… Tobacco 
should be totally avoided, and alcohol intake should be low.  A properly functioning immune system 
fights disease:  The B-cells (made in bone marrow) and the T-cells (made in the thymus, an organ in the 
chest) identify and attack invading microorganisms and disease.  The spleen, tonsils, and lymph nodes are 
other key sites in the lymphatic system’s assault on antigens. 
 
Prevention levels:  There are three levels at which diseases can be combated.  Primary prevention (P) 
reduces the incidence of the disease� through education, awareness, and general policies.  Secondary 
prevention (S) identifies individuals who are either at risk for developing the disease or those with 
existing preconditions for it.  Tertiary prevention (T) minimizes the negative effects of the disease that a 
patient has already contracted. 
 

DISEASE OR DISORDER PREVENTIVE  MEASURES 

CARDIOVASCULAR DISEASE 
narrowed arteries; clot 
heart attack; stroke 

P:  healthy lifestyle, good diet; appropriate exercise 
S:  no smoking; limit fats and cholesterol; moderate exercise 
T:  antihypertensive medications; surgery 

CANCER 
uncontrolled cell growth 
lung, breast, skin, and other cancers  

P:  healthy lifestyle; good diet 
S:  avoid: tobacco, strong sun, radiation, harmful chemicals 
T:  surgery, radiation therapy, chemotherapy, immunotherapy 

DIABETES 
problem producing or using insulin  
thirst; fatigue; coma 

P:  proper nutrition; exercise 
S:  weight loss; glucose testing 
T:  control of blood sugar; insulin injections; medications 

AIDS 
immune deficiency (from virus) 
prone to disease and infection 

P:  education; sanitary practices 
S:  protected intercourse, universal precautions with blood 
T:  antiviral treatments; protease inhibitors 

ASTHMA 
inflammation of airways 
“attacks” of limited air flow 

P:  reduced pollution 
S:  lung testing; reducing dust mites, pet dander, and molds 
T:  bronchodilators; medications 

ARTHRITIS 
inflamed joints 
pain; stiffness; limited movement 

P:  strength and flexibility training 
S:  flexibility exercises; avoid repetitive motions 
T:  prescribed exercises; medication (aspirin, corticosteroids…) 

OSTEOPOROSIS 
thinning of bone tissues 
fractures; pain; stooping 

P:  calcium; avoiding anorexia, smoking and alcohol 
S:  appropriate exercise; diet; preventing falls 
T:  drugs; hormone replacement therapy (but risky side-effects) 

 LYME DISEASE 
infection from tick bite 
rash; joint pain; fatigue 

P:  education 
S:  cover legs; check for ticks; sparing use of repellant DEET 
T:  antibiotics 

 
Additional examples: 
� Other insects raise risks:  Mosquitoes can transfer malaria; beestings can trigger allergic reactions. 
� Pneumonia’s fluids can be seen on x-rays of the lung. 
� Emphysema, a respiratory condition of troubled breathing, is usually the result of smoking tobacco. 
� Cirrhosis is the damage to the liver commonly caused by alcohol consumption or hepatitis. 
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The remaining pages include:

6. Digestion System

7. Urinary, Endocrine, and Reproductive Systems

8. The Senses

9. The Nervous System

10. Stress and Relaxation

11. References list


