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PREFACE .

-
”

An understanding of bagic human.anatomy and' physiology is essential to any

- person preparing to enter a health occupation. This instructional unit is designed

to- introduce you to structures .and functions ofithe human ‘musculoskeletal
system--and the interrelationships okthe two--and to familiarize you with some

of the terms arid concepts necessary for an understanding of the musculoskeletal
system, . .

, This unit conéléts of a pretest; seven modules with their optional activities
and post-tests; and a gloss Y of term . © .-

. 4"

Betin this modular unit by takmg the brief pretest at the front of the '

booklgt. The pretest is for your use o to give you an idea.of what is included
in this unit, and to give you an mdlcagll\oﬁ of the areas within the unit to which
you should pdy special attention (perhaps by working on the optional activities).
Wyen you have completed the pretest, turg to the angwers in the back (page 52)
. to check your OWn score. You will not be graded on the pretest. .o

.

Next, read through each of ‘the modules (Introduction to the Skeletal
System, Axial Skeleton, Appendicular Skeleton, Introduction to the Mugcular
System, Major Muscles of the Body, Supporting Structures of the Musculoskeletal ]
- System, and Movements) and investigate any of, the optional activities that may
be helpful or ﬂnterestmg to you. The optional activities will help you leafn more
about some of the material présenteds>

At the end of this unit (page 49) is a glossary whlch provtdes -you with bmef
* definitions of many'of the terms used in the modules. -, I
: )
- Upon completion of each module, you hould be able- to c@monstrate an
understanding of the material presented, by your ‘performance or\the post- l:est.°
e

A
~

When you have finished a module and feel that you understand thelirformation:in
that module, take the post-test that follows it. Write down your answers on, ONE
piece of paper and pass it in to your mstrdctor, who will glve you your grade.

LI . -
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.« PRETEST

.
‘A
. e .

¢ - 'B.

= C..
‘ D.

-

A.

‘ B.
' C.

D.

"2 One of the major functions of the skeletal system

N\

Another name for the bréastﬁone is the

1.  Which of the following i';" a par;: of t'he_ skeletal system?

blood ., N . -
nerves . ) *

muscles’ ’ ) - . o -~

bones

- Al .

, e
“ s » -

‘ N

ig to:
transport oxygen. 7,
protect body organs.

pracess food. -

regulateé body temperature. s

1,
- 4 ) N A

L)

< Ld

-~ v
’ ' ‘ . t

~ . 4 .. The foreé‘"x&m contains which of the‘f.ollo'wing pairs of bones?

> A. ,clavicie and sternum . .
B. { tibia and fibula . P
) " C. jus and ulna ‘.
. r_ D. ilium and ischium w

-

>

3
e

- e

~

5. :All of the movements of the body are produced by -what type of tissue? /-




~ L4 Which of tge following is another name for skeletal muscle? ‘ v
* 3 . . P ’ - - ,"’
.’ A- th : : . . . . r/
- L ». B. cardra‘c o L SRR . - /
o "+ C. involuntary ' ‘ X
y D+ striated . _ ~ :
N ' »‘ \ - R b
' - . - . . " _— . ’ /\ . . . D
) 7. On the, &m, the antagomst to the blceps 1s the: .
’ A. rectus"femoris. \ -~ .
. B masseter. . c ' ‘
: C. -pectoralis. . A N > "
. D. triceps. ’ . ) .
X 4 [ 4 '. ‘ * .
. > ' -
|4 s M ,
A v, . e . . . .
._ 8.  Muscles are attached to bones by-what type of structure? . .
3 I(—\ > » \ e - [y * ’ . A
, v ’ ) .t . . - \B» .
‘ N L ; f - - {
* . s
? » ) ‘ e ( ' T :
- ‘ - ; N < - \\‘ . -
M o . NE .
- ° ' } » ? - ‘e ..
[ . . , 'f .. . ) AR °
SN 9° A joint which allows tibn is ?lso called ar ‘o , T
Lo ¢ ,\. . . -, ’ t§ ‘. ‘ r.' N
A. , Bynoyial joint. } v !
. ’ ' hinge; joint. ‘
) \C. gliding joint. - \ - 5 "
.. D.. fibrous joint. - Ve s . *
% ., ¢ 4 R ] - i‘. . .ZK\j
¢ - & . i R
. LIS , f » 4
E . ] ) 1 R} 5
. 1 4
10.- What is the opposite motion 'of abduction? , AT -
: . . : PR :
. ‘ . N . ) ! o .
j B N p ,‘) .t * N - _~
Q . ‘ \ S S *
‘ Lo C IS T 6 p 1 ‘

. . Y




e THE FUNCTION OF PTH# SKELETEN ST o

‘ ) * . A,'] /’ . . ¢
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INTRODUCTION TO THE SK&LE)TAL SYSTEM ’
’ .0 . . ! X * ~ ' ! . * -

Gfo_als ' : ' . . ‘
~ Upon completion of th}c‘m'odule, you should be able to:* 2 o !

. : ~ o
1. Identify the major components’and functions of the skeletal system.

«
.

2, Classify different t,yges'bf bane. - < o ‘
. .\ ] i t . e . 3 .

M L)
s ’

~ ”~

* 1Y
v . . {
. .

v, ',

. b

*The adult human skeleton is composed of.206 bones, each se’i‘v_ing its own
distinct function. As‘a whole, the skeleton is like the framework of a building; it
supports and gives sHape to the structures around and within it." Individual parts
of the skeleton provide the support that maintains thé fynctional shape of -certain

-]

. organs. For instance, the thin tissue of :the lungs would collapse on its If and

lose the shape necessary for adequate respiration were it not for the atta hment

of the lungs to the bony ribcage that holds them open. o, -
.- ﬁ\]'he structure of bones and =

provide protection for many of the body's organs. For example, the hard skull

the ribcage-shields the heart and lungs from injury. m

houses the vulnerable brainy the vertebral column protects the spinal cond; and

.,

.

¢

>~  Body movements also depend ‘on the framework o
use the bones as supports and levers to produce movement. Its rigid nature, and

. the arrangement of bones, makes the-skeletal system's function as a structyral |,

support, rather pbvious. \lLess obvious are its -other functions, such as the

." * production of erythrocytes\(red blood cells) and the storage of minerals. Most

bones have:a living core called bone marrow, which is classified as either "red" or
"yellow." Red bore marrow i§ found in the. theracic (ribs and sternum) and pélvic

of the skeletal system helps the.skéletqn to . ;

[

- \ '

sohe . Skeletal muscles - —-

4

bones, and in the ends of lahg bones; it is the sité of Ted blood cell formation.” =

Yellow bone .marrow, found in\ the shafts of long bones and elsewhere, can in

- bmergencies ‘convett to red blood Eel} producing\marrow. ‘Bones also provide’ the
*- . body with f;mjh‘er‘al.a.a Substances\ such as magnesium, ‘calcium, and.phosphorus, - -
" which are pg't of the borie materi ’

, are stored until the body needs them.
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CLASSFFICATION OF BONES

A}

»
" . f
. . i
4 . ' .
e, }
e \
.

The many bones of the skeleton range in size and shape from,the tiny bones \
o#sthe middle ear-to the large heavy bones of the leg. P
. are classified by their shapes' as Jong, short, irreqular, o

ifferent kinds of bones
or flat. Long bones are

longer than they are wide; examples of lang bones lncludé
the bones of the arm,’and even the

the femur of the thigh, .

halanges aof the fingexs. ‘The long part of the '
bone is-the shaft or diaphysis; the ends of the shaft, called gglghxses, are broader -

than the shaft. Figure 1 shows the structure of lbng bones.
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‘\

? . , 3 ’ . -
< < . \' ) . ;
\ Short bones are uniformly as broad ss they are w1de, an example of a short
bone is one-of the; carpals’ of the wrist. -Irreqgular- bones, sueh as the vertebrae, . -

have- odd or complex shapes. Flat anes, such as those found m the gkull, are
broad plates of bone. \

\ B . L '/ | '
I
L S L | i
ARRANGEMENT OF THE, SKELETON b ' \\ i

' ' § ' g \ ' . .

\

; The human- skeleton is a configuration or arrangemept of these different

types of bones, held together by ligaments, tendons, muscles, and cartllage; and

joined together: 1n luncthns called \artlculatlons, ot ]omts. :
.. \

Two dlfferent syspems make up the entire ske.letow the axial skeleton and
the aandlcular skeleton. The ixlal skeleton -consists of the skull, vertebral
column, and fibcage; and the appendlculax; skeleton is compgsed of the bones of |
_the appendages, or extremities (arms and legs).

. -

F'lgure 2 shows a frontal view of the human skeleton.

P S . . \ ~ .




' B '
. ‘. ( -7-
) FRONTAL BONE—r
\ ' NASAL BONE = SKULL
‘ GOMATIC BONE _ .- s
" MAXILLARY BONE — PN
MANDIBLE— s
: CLAVICL
- 2 - SCAPULA
* . STERNUM 77 :
HUMERUS ' RiES .
: COSTAL CABTILAGES - .
‘ ‘l _ VERTEBRAL COLUMN.
\ . :i \
" | ILIUM -
. RADIUS -
—— SACRUM
L d / LIS . .
, *ULNA PUBIS-
@ | e CARPALS
' - \:\.\ METACARPALS
. \ /, ‘\\ i
J \
e PHALANGES
' W ' . FEMUR—s
R ' Ck A
;/ ) PATELLA
: _ Dol 14 :
\ ) P !\’,,
N meiA— “ |
. \ ! . ‘ / N
., FIBULA - = 1N :
' 1/
i {
’ > ’ y .
METATARSALS a - — TARSALS
~ PHALANGES—=

A ’

Y

-\

%

Figure 2. The Human Skeleton
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: " INTRODUCTION TO THE SKELETAL SYSTEM .,

. ! Post-Test . . . .
, » .
s " ", Cet o . ~
- s ° ’ . e [N . .
How many bones are there ip the normal adult human body? - i F
. . . s . .
] v . <. . ° 1
i 4 oo e Vg . .
o ¢ & : N . , ‘ ) ~
» - ‘. . ' .y e ¢ ~
\‘ - * o

What are

the two major divisians of the skeletal system? -
. 2 S <« 4

’ - ~
’ 1 R * .
) o o , W AU S - . .
L 8 ’ . .

, » . . P

Joints between bones are also called: - o oo '
. . - ) )

A. tendons, \ _ Co " S -
B. cartilage. - I

articulations. =~ . . 4 S ;
" epiphyses, S T, .
. . .

on

. N " .
y ® PR » - . B
s v . ' ' ‘e
.-

-
3

Red blood cells are formed in the: . o v '

. . - S’ A .
A. borre marrovg'; ) : ' , .

B'

C'
D'

heart, . _ “
brain. . o : . : '.
cartilage. - ° S .4 : . . ' .

: . . "
2 . -
- - o e * . ~ \
. : ) : \
. S b . . . , ~ - "
One function of bones is to: s o ' ‘

A'
B'
C'

" transmit impulses. ‘ . - R

~ - -

produge mucus. . a ' .

.store mirerals. -~ . | . ' . ' N

‘D. initiate movement. 0 R o~
' . ) ’ 7 . ﬂ’
- . . R . . ] .
- ‘ N v , L . . 7 . - 7 -
.. . oot / % 1 J- , - . . . ” Y A
R [ - . ' " . . . . v N -
e ;\ [ ° : . .
* b4 .
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" nerves.

* gskeleton. . ' - C
appendages., , : ‘.
ligaments. - . - e e T :

A'

N B'
C..
D'

Which of the following is classified as a short bone? ’

carpal ‘. .
phalanx . ‘
sternum  © - ! . .-
humerus, : . '

1 ‘ * A-
" ‘ B-

- C-

D-

Y

[y
. ~

-

The vertebrae gfg cl;ssified as which type of bane?

A. long . * ° o Coe
B. flat‘ a - ’ ) . . ~

" 6. <Al of the organs‘.and structures of the body are support':ed,by'the:
| * .

‘ I«
. . |
. -
.
L3
.
‘ @
. ..
®
c -
s
-
.
«
~
N
Y
.
.
.
A
N
N
. .
v
~
<
¢
2
*
1
- :
)
- .
i~
’
.
~
LIRS
«
-

ve

» . C. short . o > T
* D. ircegular - - T " oy
. a . \ | ’ N
r \ M " .
‘9.  The femur is classified as what typp of bone? | ° $’ ‘
. )|= L . o
~ ¢ . YRR
’ ) N s
. ) - ) ¢ N . ) ) . . P
10.  The diaphysis is what part of a long bone? T
"A. ;theend - - i a2 .
. .B. aprojection . T - .
, ~ - .C.  the shaft- PRI - : : S
" D. ahole - ’ T R -
’ ’ . - ) ' ‘ ‘ ) ) '
. ~' . . . l
e S ‘ ., . .. . ’ .
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AXIAL SKELETON

.
~
.

Goals

ST <

Upon'comb‘letioﬁ of-this modulefyou should be able to:

o /
°

1. Identify the components of the axial skeleton. : )
2. ‘Idenitity and describe the structure and functions of t:tw\éixial skeleton.

'

s
-

The axial skeleton is the framework of the trunk of the body: the head, .
neck, chest, and mper abdomen. This part of the skeletal system serves mainly a
_ protective functipn, since it-encloses most of the vital organs. It also houses the
organs of sight, smell,” taste, and-hearing, and is’ responsnble for the flexibility of
ovement that allows these _organs the fullest range of exposure to the.
v1mnment. . se

~

+ THE SKULL .

At the top of the axial. skeleton is the skall which 18 made up of the bones
of the head. With one exception, the 29 bones \of the skull articulate in (or are
connected by) immovable joints. The joirt of the' lower-jaw is the only one t:hat
moves; it allows for thie movements necessary for speaking and chewing. In the:
skull, the immovablé joints provide strength and rigidity for the protection of the

¢ fragie sensory organs (eyes, ears, mouth, and noss), as well as for the brain.

Thé skull is divided into two areas. In the front portion are 14 facial bones
which lie beneath the flesh of the face. These bones fortn the inner structures of
the mouth and nagse. AThey also define the ‘shape of the face by formmg the/ -
cheekbones, the arch of the riose, the chid, and the jaw. The forehead is formed
by part of the larger portion of the skull, the cranium. - The eight bones of the
_cranium, or cramal bones, form the top, sxdes, and back, of the head. ~
? .- ' /

~ .
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Two unique sets of bones are located within the skull, although they are not
classified as either cranial or faplal bones.

bones located in each middle ear cavity. They contribute to hearmg by

transmitting ‘and amphfymg vibrations, and are named accordlng to their.shapes: "
Second is the hyoid bone,

malleus (hammer), incus (anvil),’ and stapes (stirrup).
Jocated at the base<of the tongue. This is the only bone in the body which is nat
connected to any other bone. Small and shaped like a "J", the hyoid provndes an
"attachment for varioys muscles of the tongue and pharynx.

I3

oy peoke ‘
g
e P
. .
s

\

e
PR

:gVEléTEBRA{; hCOLUMN ) .

At the basé of“the skull is the vertebral column (backbone or spme) whlch .

in an adult, cgnsmts of 24 closely-Jomed bones called vertebra®. These vertebrae
. are divided into three ‘main divisions: the first seven are the cervical (neck)
vertebrae; the thoracic (chest) are the next 12; and the lumbar- (back) are the
next five. The vertebral column ends with the s rum,_@vsingle‘-‘bone consisting
of five fused vertebrae, and the ogczx*("tallbone'i which is fused from three to
. five bones. , . o ' '

contribute to the flexlbxlity of the vertebral column. This flexibility provrdes the
sensory- organs with maximum expos

4//

—

of the surroundmgs.l, ]

" The stacking of the ‘Vertebrae and the slight natural curve of the splnal
column contribute to the strength of the structure, which enables it to “support
the skull, thorax, and\ abdomen. Each individual vertebra helps tg protect the
soft spinal cord, which runs through holes in the centers of the vertebrae; and the
vertebral column as
rear., . .

'*a

5\
.

Another pert of the axial syst’é‘?h is the thoracic (chest) skeleton, consisting
of the thoracxc vertebrae, the ribs, the costal cartilage, and the sternum
(breastbone). .The thoracic skeleton supports the chest and the shoulder girdle
(which anchors the upper extremlt;es) and ‘provides a base -df attachment for
many of the muscles that move the arms.’ Also, the thOl‘ﬂClc skeleton plays an
lmportant role in the rnechamcs of breathing. .

z:;é{k .

* THQRAcic‘;gs’ig‘é':EETgN' ;

¢

T

—a

14 -

Cushions of cartllage, called discs, sit between the vertebrae and

whole protects the thoracxc and abdominal organs from the;.

-\;, V\t*{- ?

First are the ossicles, three tiny’

\7

to the environment. For example, the
head can rotate, tip, incline, and swivel “to_give_the eyes the widest posszble view

w:,? »2»

*3




. Twel've pairs of ribs artlculate W1th the vertebral column in the ‘Back and"
_ curvé dround toward the sternum in the froft.. Only the first seven pairs of ribs
" ‘attach (by’ costalcartilage) to the. sternum; these are called the "true ribs." The °
next ‘three pairs of ribs are "false. ribs," as they do not join directly to. the
sternum but are-joined by costal cartilage to each other and to the seventh ribs.

_Last are two pairs of "floating ribst which do not attach anywhere except to the .-
v’ertebral column. . -

In-the front center of the chest, extending from just below ‘the neck down
the ‘front-of the rlbcage, is the sternum or breastbone. "It is flat and narrow; .its
shield-like shape helps it protect the' heart and middle respiratory - tract. The =
sternum serves as the .central ‘point of -attachment for the pibs and the clavicles
(collatbones). .This gives stability to botH the thoracic skeleton and the shoulder
Qu'dle. It is also filled with fed bone marrow and is an important sxte of. red

. blood cell prodyction. :

“

-
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_Optional’ Activities -
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e Using a\<eleton or model skeleton, examine the movements of the spine,

“‘especially the ﬁrst two vertebrae which support the head.

] Usmg a skull or model skull examme and 1dent1fy the bones of the head.
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base of tongue

. “ ) 4
y middle ear .

H

3

spinal column

.

thoi‘ax '

Aruitoxt provided by Eic
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BONES OF THE AXIAL SKELETON - '

¢

Bone\ . . Number of Bones
. - :‘ . [t} . ' M . .
frontal _ - ¢ ) ‘ ’ 1
parietal - . 2
occipital L 1
temporal . 2
sphenoid 1 P
1 ethmoid R - ) 1 ° )
¢} zygomatic(malar) : 2 .
maxilla o > 2 . , I
_mandible @ . 1
lacrimal g .2 :
vomer . |
palatine . 7 ‘ 2 77 :
inferior ¢oncha - -2 i
< - ‘ gﬁﬁ(l\
{hyoid . S | _
\« . . ' -
malleus . 2’
incus . 2/
stapes i 2 Lo e T
. 1 ‘_:_p—'. .
{ .vertebrae . \ 26 ' -
'f ribs , i o
{ sternum . 1 -~
- : -f -
] ¢ '[ )

. .
. .
¢ ,
.
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e .
e * 1. . Which of the following is
T * A. phalanges
- %, B skull .
) - ) * ‘ C- tibia
v oo " D. humerus

e" o
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_AXIAL SKELETON

. Post-Test /-

N

N

-

’
* .

A.
B'

- ~ 'C- )

hyoid.

ossicles.
vertebrae.

clavicles.

~-,\

-~

i

4. The tinyMones of the middle ear are called the:

i

<

*

part of the axial skeleton?

A The only bone in the body which does nof articulate with another bone is the‘
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5. _What are the two n}‘ajor divisions of the skull? .
- ‘ / . ;
[ KN
. . I' ‘ . . " ] - a‘ 5 .
| | [I/: 8
s ’ \’" Al ‘ '-,!7 AR ;' ,%":?\f/ . . ’ ’f ¢
6. @pe'of the rrfajbr fqriptionslb\f',{;ﬁe, vetebral column is tos
. . ' L BBy .
. . A. protect the spinal cord. . * /
.B. articulate with tfe arms. ? f \
*C. _amiplify vibrations.: .- -, . /
"~ * D. support the Tungs. - . o
7.  What are the ‘1.2 péi‘r's o/ b_onB'g that protect the chest cavity?. .
. i e RN ' ,
\ -
oo
- ‘ O‘ 3
_ < ] ]
8.  What is the primary function of the skull? - ,
A. 'rnc.wement o . S . ".' ‘
8. thought ' - . ,>‘
C. support+ . - ' ‘
O. .protection - " S 7, , . .
, ..
9.  Which of the following is 4n important site of red blood cell production? - Y .
A. hyoid )
B. costal cartilage . ' . ¢
C.' sternum ‘
D. stapes
~
7 ' ‘o
. .
- / v " \' 1]
”~ 8 ”
- . . ) )
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APPENDICULAR SKELETON

e

Goals T Y oo- \
Upon completion of this module;-you should be able to:

. 1. ’Identify the components of the appendlcular skeleton.

2. Identify and descmbe the‘sstrueture and functions of the appendlcular'-

skeleton. .

[ . .

Providing the - body with structurés for movement. is the appendlculal‘ R

si<efeton, which is made up -of the bones of the appendages-(érms and legs) and

the rings of bpne to, which they are 3ttached' the, shou der girdle and the pelvic.

girdle.
)

-
A ”

PECTORAL GIRDLE ', . . . g

\-‘

Thé g‘ectorel “(shoulder) glrdle serves as- the bony foundatnon for the
atfaehment of the arms to the body.. It rides over ‘the thorax {chest), ‘anchored

only by two'bohe-to-bone articulations and the muscles of the thorax. This loosé -

attachment does.not provide for great staitlity or strength, but it does give
flexibility of movement and'a great range of. motion to the upper extremities.

Anterior (front) components of the shgulder. girdle are the two -clavicles
(collarbones), small long bones that curve slightly from' the shoulder to the top

edge of the sternum.. The- clavicles hold the shoulder joints out to the sides of

. the body. The sternum is the. only bony connection between the axial skeleton’

and the shoulder girdle.. The tip of ‘each elavicle _joins a scapula or:shoulder

blade, which forms the socket where the upper ‘arm attaches. The scapulae do:

not artxculate at all with the ribcage. The scapylae are broad flat bones,
triangular i shape, pointing downward over the true ribs about two inches from
the dpinal column. They'slide over thé posterior (back) of the thorax, buried and
" ushioned in large masses of muscle. .

[



UPPER EXTREMITIES ~- * ' ©
[y . Y T
. Each arm is composed of 30 bones. ’The humerus, the upper arm bone, is
the bone that joins the scapula at the shoulder. In the forearm are two ‘bones,
the radius and the ulna. The ulna is on the little-finger side of the forearm, and
connects hects with the humerus to form the elbow. On the thumb side is. the radius,
. which rotates with the ulna to'turn the palm of the hand up and down. Eight

small bones called carpals form the wrist. They are arranged in two rows, and ,

their placement allows for a wide variety of movements. Five metacarpals form

the hand. These bones can be felt along the back of the hand and thumb where '

_they join the bones of the, fingers or phalanges. Each finger is made up of three
phalanges (except the thumb, Whlch has two) that articulate at the- knuckles.

~

LOWER EXTREMITIB?S .
K 1, . . . q

¢ Tlge lower extremities attach to the pelvns or pelvic glrdle, a hegwy set -of
bones that forms the lower wall of the abdomen. In the pelv1s are’ three areas of,
bone called the ilium, the ischium, and the pubis. First j 43 the ilium, which forms
the wing-like structures that are commonly termed th "hipbones." It corinects
. to the flat sacrum .in back, in immovable )omts that. ad he sturquss of the
) pelvnsz to the sides, the ilium® forms part of the-socket of‘he hip. Second is the
i f, which .curves: under to form two arch-like projections that bear the
weight "of the body when sitting., The ischium, Pheets the iljum to form ‘the secorid
part of the hip socket. Third, the femaining part of the socket s formed by the
pubxs, the front portion of the pelvi’s. i . .

" This’ bony gooket, formed by the connection of the ilium, 1!cb1um, and

i

‘pubis, is the-point of articulation with the leqg. It is oomparatively d&ep, and the ..

bones - composnng it are thick and heavy; this adds to the stAbility of _the
leg-pelvis joint, which ‘bears the weight of the body ?( the same time. that .it

) allows forfreedom of. movement.

-~

: Connected to the pelvis is the femur of the upper leg, the longest bone in
the ody. Like other long bones (and especially like. the h ems), the femur has

a long shaft broadening out at both ends. One end of the femur forms a heavy
ball, which fits very- olosely into the squket of the pelvis; the other end wxdens to
form the knee joint.

Is

The gatella or kneeoap is'a short bone whloh rides over »and pi'o&eots the

knee joint. It articulates with the femur but is fairly loose; like the sgapula, the

patella is buried in muscle, which gives it the freedom of movement necessary to

) ghde over the knee joint regardless of the position of the joint.
)
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A The knee is also formed by the' tlbla, or shinbone. Along with the ﬂbula, v
the tlbla forrhs the 'lower leg, and both bones )oln to form the ankle. .

(\' " There they articulate with the talus, one of the seven short )bones of the
foot called tarsals. The tarsals cornespond to the-carpals of the wrist. The rest
of the tarsal bones help distribute the wéight of the body -throughout the, foot;
the tarsals form the heel, which bears some of the weight, and‘the arches of the~ 3.
foot, which distribute - welght forward to the metatafsals. These are signilar to
_the metacarpals of the hand in that they provide the framewprk of the foot° this ,
is, . however; a weight-bearing instead of a manipulativ frag)e_work The
metatarsals are therefore heavier,* especially fhe first metatarsal (joining with -
- the ‘great toe), which _bears much of the" body's forward weight. The close
articulation of tarsals and metatarsals helps distribute the welght of the body as
.equally as, possible to all parts of the feet. to the phatanges of the hamd
(except that they-are shorter and broader) phalanges of - the foot, which
form the toes. . °

b 5
-

, - The upper and lower extremities in general are very snmxlar in .terms§ of
numbers and. arrangements (and even-shapes) of  bones;’ however, the actual
 structures of these appendages -differ according to their functions:* The bones of
"the arms are relatively loosely attached to the body and otherwise etructured for

the greatest possible frmedom'of ‘rnovement. “This serves the ‘arm's‘manipulative’

function. The bones of the léd articulate closely with the heavy pelvis, and are

themselves quite heavy; they enjoy a wide range of motion but not-so varied as o

that of the arm. This- suits the wexght-bearlng and locomotive fonctlons of the
legs -

.
. * . . -
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° Identlfy the bones of the appendages Qn a skeletr!n or rnodel ske
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’ -"1. °  The appendicular skeleton includes which of the following? o .
- . Ny . . i :
H ~ . K .
A. vertgbrae , o oo 2’
‘B. femur” ' .
C. ribs - o S o , -
D. craniumy ' . ‘. '
,,‘ R nk‘ - . . - . . . . .

. (" e - - ' . ! .
. ) . ? : ) a . ., N , » T '
2. \The shoulder girdle is also called the. - - - .

.
4
o
AN
4

R ] .
humerus. * - . ’ ‘ ? , .
sternum. i - , ‘ . ~ .
femur. * ) N .ot '
\ ‘ / ¢ N
’ : \

\
#
< * v A
Y ‘ ‘ - h . - * T = - J 13 * . '
.l . . > . v . "\ . :’ . .
3. bone of the u“pper arm is the: CA , . . . o
A.
B.
C.
D. |tibia. / A -

. - 1
T d’ " The lower extremxtles attach t0°the' . -
b \"-""/ - .
/ \ . e
) . A sternum, . . o
B. vertebral column. \ : ! . .

A
TR C. scapula. | - . L N
\\ . - '° . - »
. - ~ . )

O. pelvis.

Y
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| 5.  The eight small bones of the wrist are called: oot " \
€ v . . " . - 4 R '
. ) A. . ossicles, . . . -
’ . B. carpals. - _ . . .

C. vertebrae. A .
Do tamals. - . - , * . N

{ - > . .

. LY .-, ‘ . ' . ’ " D '
Al ' “ e -~ . ) . . \ o0 - - "
- . . . ¥ . . ©
s " ‘ . Lt ~ . . .
, . PR ~
] /\. ‘ . ;7 . ' ) . .
¥ ' 7.  The foot is designed primarily to: v ) : .

n " A. mave upward toward the knee. ' | .

‘ ' B. protect vital organg. . ' . T e
. * SC.+ articulate with the pelvis.” . . v .

_ ' D. bear the weight of the Hody. % . . : >

¢

s -

“ 0, The sgxc(ures of the app’endicula'r skeleton allow the body to: i

-"7 . ' Ao .“-’ bl‘eathe. . . 52 . . s ' - . ) ( LY '

o . - 'Bo ' Seeo * ‘
Voo C.  move. :

‘ Do heai‘: ¢ *

~ N
- / v $
v N 1 ’ * :
» . . A, i
., 2 . & . .
= : . . ~ - . -
9. The primary function of the patella is to:
5 N I A, 'protect the knee. : ,
S - B. initiate movement. - . .
. / ‘C. *support muscles. ¥ e
‘ » / . 'D. produce blood cells. & \ . : .
N ) : é . \ v /
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Which of the foﬂowing articulates with the femur? - ’ ;
o | / : .
. . } M /
A. scapyla. y ) \ * ! ‘ _
_ By vertebra. ] . ) .o )
tmoai ' - . .o Tete .
C. pelvic girdle. i . ; i )
O. .clavicle. . . . ’
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Goals . : L ‘ . .
» * - * R

1’ §L A ’ . , .

Upon completion of this module, you Should be able to:

_‘ ,/ ) .o 5.'

o .
1. dentify the major components and func‘tiong\ of the muscular system,

»’, . "2, .Classify different types of muscle:

>’ e ‘ o
o o Without mdscléé, the respiratory sys’tem could not take in air, the digestive
system could not process food,“and the circulatory system could not pump blood.
Without muscle, the skeletal system would-bé like the poles in a tent._ However, .
‘ . the body is packed with muscle—almost one-half of total body weidht is made up .

. of muscle.

[ -
. .
- .
< -
.

FUNCTIONS OF MUSCLE . , . )
- 5. Muscle tissue is a-.special’type of tissue made up of layers of very long, thin
" cells. These cells have the ability to contract, or become ‘shorter, causing the
h entire ,tissue. to- become shorter. If the muscle is attached to bones, the
contraction causes the bones to move; if the muscle surrounds an -organ, the e .
e contraction may move the contents of the organ. Movement is the primary
) function of muscle, whethet jt is movement of the body (as in walking or dancing)
¢ _or- movement “of ‘materials within the body (for instance, food through the
digestive system or blood thtough the tirculatory system).

.+ ~ TContraction of muscles requires energy. Not all of fhis energy is used to |

\ . produce movement, however; about three-fourths of the muscular energy goes to 1

) .producing heat--a very important function of muscle. How muscular action SN J
o ‘contributes to heat production ig’probably apparent to ‘ahyone Who has exercised’

_heavily on a warm day, or to anyome who hag stamped feet or paced around tq o

keep warm while waiting out in the cold. Even shivering is' an attempt by the -5 j

" body to ‘produce more. heat-by raising the.level of muscular activity throughouit : 1

=¥ . the bodyf Muscular aetivity-is the bady's major mechanism for heat pro'guction.' ;

. e .
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In“térmg of structure, the skeletal system would coni:fibute. very littie to
the shape and sugport' of the body if it were not for muscle. To return to the

“tent "pole comparison, the poles will.not support the-tent-if* something (usually

ropeltis not holding them in the necessary positions of support. The same is true
for the bones in the body.. :Muscles exert the necessary pull to keep the bones in
good;;alignment, in’th;prapep-positions of support. The alignment of the bedy is
cane@@{ ui'e. “Maintaining- posture is another important function of muscle.

TYPES OF MUSCLE

-

~ ) , . , .' -
Muscular functions are performed by three types of muscle: ‘smooth .

" muscle, cardiac muscle, and skeletal:muséle. Smooth muscle is the simpiest type

of muscle tissue. It is made up of elorigatid celts arranged in sheets, which form
the walls of many of the’internal organs or viscéra, (For this reason, smooth
muscle is often called visce'rgl muscle.) ‘Smooth -mitiscle is found in the hollow

organs of the digestive system (esophagus, stomach, intestine) as well as in the’

walls of blood vessels, the biadder, the uterus, in glands, apd in the skin.

. Smooth muscle contraction is involuntary. That is, it js not consciously
controlled; ‘the complexity of the functions performed by smobth: muscle would
.occupy the mind Yompletely if the actions of the ‘muscle had-to be controlled
consciously. .
.smooth-muscled organs. Thus it is responsible for the mavement of food through
the digestive system, elimination of waste from the.body, and.so on. R

. Cardiac ae}art) muscle is algo involuntary muscle, although it has a very
different function. Composed of elongated muscle cells or fibers which branch
apart and rejoin throughout the tissue, cardiac muscle (also called myocardium)
is the tissue responsible for the beating action of the heart. When the rhuscle
contracts, the heart itself contracts, causing a heartbeat. Circulation of blood
would not be possible without this type of rhuscle. .

< .« [ K
.Unlike cardiac and smooth muscle, skeletal muscle is voluntary; that is, {ts

action can be controlled consciously. This is the muscle attached to, and
responsible for, the movement of the skeletal system. -Skeletal muscle is made

up of long, cylindrical cells-lined up in strands or fibers. These fibers, when
viewed through a microscope, are cross-banded with light® and dark stripes, or
striations. (For this reason, skeletal muscle is also called. striated muscle.) The
strands of muscle tissue are arranged in bundles that-fom the skeletal muscles.

!
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mooth muscle causes the movement of. materials within the
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".on the bones. to which it is attached; one bone will remain stafionary while the:
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‘another would be the prime mover'i

‘

MUSCLE ACTION "

The ends of skelgtal muscles are atta.ched' to bones; the middlé“ and major

‘ portion of ‘the muscle, where the greatest part of the contraction takes place, is

called the body. This bulky body tapers off at either end to the tough, thin part
of the muscle that attaches to bone. Most muscles cross a joint and are attached
to, different bones on each side of the-joint. The muscle exerts different actions

muscle pulls against it, using it as a support, in order to move the ‘other bone. In

‘this process, the area whete the muscle attaches to the unmoving bone is called

the origin :of the muscle and the area on he bone that moves is called the

insertion of the muscle. For instance, the biceps, ‘the muscle which moves the

forearm, has its origin in the bones of the shoulder, crosses.the elbow joint, and
inserts-in a bone of the forearm. When the body of this muscle contracts, the
short®ned muscle pulls against the upper arm in order to. move the forearm,
causing the arm to bend at the elbow. ’ .

Most muscles work"in groups--several musqle§ work .together to produce
movement. Usually, however, only orile muscle_in a group is primarily responsible
for causing the movement; the ot muscles only contribute to the movement,
or help to stabilize the bones. The muscle most responsible for a specific
movement is called the prime mover. The prime mover is different for different
movements:- oné muscle might b

straightening it..

‘ Howev‘er; in order for the arrﬁ to ‘straighten, the muscle that contracts to
bend ‘¥~ {biceps). must stop contracting, or relax, so that the musele which

“contracts to ‘move it back (triceps) can do its job. This fact -illustratés the
agonist-antagonist relationship of muscles: most actions of skeletal muscles (for-

instance, bending a limb) have opposirig actions that reverse them (for instance,
straighteninggthe limb). Nearly every muscle has an opposing -muscle that

contracts to‘cause the opposite movement. The. prime mover is the agonist; the

.- muscle that causes the opposite movement is the antagonist. The prime mover
of one action becomes the antagonist of the opposite action;-the antagonist miyst

- Combined, the muscles are’ responsible for all of the mo

rela'aé)whén the agonist, or prime-mover, contracts. (See Figure 3 on the next
page.) ° \ ) ‘ TR
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Skeletal muscle is the meat of the body. It is ldcated throughout the body,

the circulatory system, and smooth fnuscle surrounds the,tubes of the body.
vemeénts of-the body. . .
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the prime mover in bending"the arm, but./

W

_covering the bones &and the organs, giving the' body form. Cardiac muscle powers
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In the. left diagram) the bzceps (aoomst) is contracted-and thc triceps (antagomst) is ralaxed.

¢ . in the right diagram, the roles are rev«sad with thc triceps (comracted) becoming rhe agbnist
- and the biceps (relaxcd) thc antagonist. - .
. - Figura 3. Agonist-Antagonist Muscle-Action
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* Optional Activities " ) ' ' L

~

e Find muscle masses on yourself Qench fistsy point toes, raise limbs, and
‘bend joints. Feel the areas where the muscles are contracted. ;

e Try 'to ‘find agonist-antagonist’ muscle” groups. Perform an action, a
isingle movement, and then figure and perform the opposing action. Can
. you isolate the gmups of muscle by feeling them? = D e
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"INTRODUCTION TO, THE MUSCULAR SYSTEM _

e . l\ L -
- . . ., « Post-Test : .
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1. Muscls cells have the ability to: ‘\/ .
' “MA. produce hormones. . o :
B. ingest other cells. :

C. produce bor\e cells,
!D. contract. |

'

2.  One of-the major functik{ﬁs of the muscular system is to:

3 v S e
A. ‘transport hutrients. ) s
B. produce heat.
‘C. protect the brain. , I A
D. support the intestine. 3

\
v \

A \
’ ] “\‘ : ‘ ' .
3. , The muscle most responsible for a'particular action is called the: ' '
. A antagonist. - v . |

» B¢ <+prime mover. KR £ : |
‘C. stabilizer. “ ! i

D. producer. ' ’ : ~

- - : - .- - |

K ST ¥

.. D . . s ' .
.4  The areds where the two ends of a muscle attach are th

- )

o

agonist and antagonist. - .
" flexor and extensor. ) .

origin and insestion. .- -

tendon and ligament.
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o . 8. Which of i:he following types ef: muscle is usuglly consciously controlled? .
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A. skeletal . X
B. smooth . ; '
. ' C. visceral . .
L D. - ¢ardiac : o
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* MAJOR MUSCLES OF THE BODY . ' .
; ~ N ‘ | /
N Goals ‘ ' : -t : 8 ‘
Upon ,ciambleti’orj of this module, you should ‘be able to: . , ‘
| , ‘ ' . , . v ,
. . * . . —_TN P o‘
W " 1. Identify the m‘ajdr muscles and muscle groups of the body.
2. Identify.:aﬁd describe the actions of the m‘ajor muscles of the body. -

< -

. . J, y
4 ‘ [ K , \ (
Most of the movements of the_body produced by the muscles are either
~ intended for locomotion (walking, running, clthnbing), or manipulation (liftin[g)/‘)
‘ twisting, carrying). Other movements serve neither function; but arg responsible -
‘ . for" important activities nonetheless--aiding in the.mechanics of respiration, or
. +. - helping to communicate. - Muscles are structured in groups that act on sets of

' bones and joints; they are named by their action, locatiom, origin or insertion,

___shape, or by any combination of these characteristics. . .~ -~ - | .
AN o T / . “,’-;": SN
- _FACIAL MUSCLES - _ - oI
. Fa;cial- muscles are among the few muscles in the body that attach to skin

as well as to bane. They are responsilile for the expressiois of the face; the
deeper muscles aré necessary to. speech - and chewing. Some of the most -
important of the facial muscles' are gpientioned here. For example, the

. ‘orbicularis oculi is the muscle that surrounds the eye and serves to close it. The
Zyqomatjcus pulls up on the corners df the’ mouth ‘when it ‘contracts, causing a
-smile. To make an unhappy expression, the triangularis doés the opposite, pulling
down the corners of the-mouth. In the forehead is the corrugator, so named
because it "corrugates' the forehead with frown lines. ~Contractions of the
temporalis,and masseter muscles close the mouth with a great clenching force.

e

he lateral pt oid, an internal muscle, pulls the jaw down to open the mouth.
1.'3 a:yI

The tongue so a muscle, contracting into different shapes to create the
‘. " different sounds that contribute to speech. :
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MUSCLE®OF THE EXTREMITIES .

Most of the other fmuscles of the body are not attached to the skin‘a.g the
: facial muscles afe; many of the muscles of the extremities attach to the trunk of

fhe body in order to obtain the anchorage necessary to exert an effective pull on '_“

the appendicular bones. Even those muscles of the shoulder girdle that do not
directly attach to the arm affect its actions. An example of this kind of muscle
is the trapezius of the back, which ctonnects to the:base of the skull and the.
vertebral column down to the middle of the back; it moves the scapula, lifting
and lowering it, and pullifg the shoulders back.. This is the,muyscle that moves
your shoulders when you shrug. Also.on the back is the latissimus dorsi, a broad;
fan-like fuscle which pulls the arm back. In the front, the pectoralis major
originates on the clavicle and sternum, covering the chest to the seventh rib, and
ingerts on the upper arm; it raises  and rotates the arm. The deltoid covers the
-shoulder and inserts on the humeris to raise the arm straight out-like a wing.

’

On the arm. itself, the.best-known muscle is the biceps brachii, which
originates at the shoulder joint and inserts on.the forearm. This muscle brings

the wrist to:the shoulder by bending the elbow; it accourits for most of thes

muscle b_'i.llk of the upper arm. Its antagonist is the triceps brachii, whigh runs
from the shdulder joint to the elbow along the back of the arm; it straightens the
arm. In.the forearm, the pronators and supinator rotate the arm)in both
directfonss . The many muscles in the wrist, hand, fingers, and’ thumb " make

‘posszkhfﬁ'the movements gf these areas. " v

“ . -

A-large number of muscles of the lower extremities (legs) originate on the
elvic girdle. Among them is the quadriceps fernoris.group, some of the largest -
gnd' str%lngest' musclgs in the body. .‘IE prime mover gof Sw,e quadriceps grougp is
.the rectus femaris. The muscles of thls group, attach to the front part of the
pelvis and insert on the femur and the bones of ‘the lower leg., They draw the
thigh up toward the.belly, or straighten the leg out at tHe knee, and ‘dre very.
* important in actions such as walking, running, or bicycling. In the back is the:

maximus, or muscle of.the buttocks, which pulls the leg backwards and is

) luteus
- glso important to locomotlon, especlally climbings Also in back is the hamstring -

group, made up of muscles which orlginate on the .pelvis and insert on the bones
of the lower leg. When hamstrings contract, they pull the thigh back, or bend
the knee and bring th:Z:eeI up to the buttocks. In the inner thigh &re the
adductors, which draw the legs together. . ' '

.-

‘
’

In the back of the lower leg, the midgalf muscle mass is cglled the
gastrocnemius. It originates at the femur and inserts on-the” heel bone; when it
contracts, it pulls.the heel up to force the toes down, as when standing on

-

L)

iptoe. The gastrocnemius is very important to many activities tanging from ..

walking to-ballet dancing. An antagonist muscle to the gastrocnemius muscle

N

.
A
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tibialis anterior originates near the knee .and inserts on the tqes, it contracts to
pull the toes up toward the knee. There are ‘also Jnany. ffusttes.in the ankle, foot,

.. and toes that contrifiute to lower leg and foot movements. AL

] v

| MUSCLES OF THE TRUNK  * S "‘ Lo

Muscles of the trunk control-the posmon of the spme and gre 1mportant to

. body posture. The erector spinae of the bacK are muscles that att h to the base

of the skull and the pelvis; when contracted, they hold t;ge\B%ck stralght and
upright. The antagonist.muscle is the rectus abdominus, which originates at the
pelvis and inserts on the ribs. Running down the middle of the belly, this muscle *
contracts to pull the head down toward the knees, ‘as in ‘doing a sit-up. The
\transverse abdominal muscle, a deep rhuscle, contracts to ‘flatten the abdomen
d is yseful for any ‘abdominal pushing, such as the mavement that occurs in a .
.woman'y body when she is giving birth. In the chest, the internal muscles include
the intetcostal muscles of the ribcage, which lift. and lower the ribs in breathing.
Fhe diaphragm 'is the major ‘internal muscle of breathing. It has' no antagonist

group; its relaxatlon produces the movement opposite to that produced by\lts

contraction.

“

q

-

N

4 A

- MUSCLE CONTRACTION - PR

In all of these major muscles, the function .of contractlon dependsu on t
"strubtUfe of the muscle tissue. Basically, the long strands or ﬁbers of muscle
tissue are composed of overlapping bands of cells. When stimulated by electrical
"impulses, the overlapbing bands of muscle are drawn together and slide over:on
another, which shortens each individual muscle fiber.: A shortening of all the
‘fibers’ at once- causes a shortening (or contraction) of the entire muscle.

Depending on the orientation of the fibérs, the contraction is along the length of

the muscle (as in skeletal muscle), or in a ring around the organ walls (as -in
smooth-muscled organs). Different types of muscles thus accomphsh their
different functions™ by contracting to produce movements. - Some of these
niuscles contract quickly and strongly to’ produce movements such as running.
Others contract slowly-and steadily, such" as the muscles- which maintain the
body's posture ) ~ . .

s ' ¢

Flgure 4, on the next page, shows a frontal view of Lhe major muscles of
the body. -

& . ~
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B Figure 4. The Mug:ular‘System
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Op_tiori‘al Activities
I o ' :
. ‘ . . o -
e Clench your jaw tightly, feeling different areas of your face -as you do
s0. Chn you identify the muscles that are Producing the tension? .

P

N

o On diagrams of the skeleton, draw the major muscles of the body. -
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N R MAJOR MUSCLES OF THE BODY
\ . .
. . Post-Test

1.  Which of the follawing is a muscle of the face?

A. tibialis anterior |
L . B. pectoralis =~ '. . )
. E. obicularis oculi | ¢ .
- . D.- trapezius : ' ) .
-, - @ &
2. Which group of muscles is located on the front.of the thigh?
° —
B . ) B s-l ' .
. ' / ‘ | ‘ -
3.  The hamstring muscles are located: ~ . g
¥ * A. inthé chest.. IR

B. .on the back of the thigh. - y -
@\C. in the lower back. R .
<D.  above and behind the jaw. )
. . . 'o . . -

B ) .M

@

S‘v

4.  The muscles which raise the arms up from the sid'e are,thes:
A. deltoids. . . T
' B.. intercostals. P C
‘ C. latissimus dorsi. v
D.‘ gluteals. . - =

o -‘ .
.




=37~

o .

. 4
\ >

.

- S

»

5. _, Which of the follawing is a priA mover in t‘:h‘e action of doitﬁ a sjt-up?

**+ A. intercostal ’ N -
B. diaphragm
. C. tibialis anterior
D. rectus abdoniinus

-

i . . . ’
. .
? .
N
-—

. PR * ~———r,
. The prime mover in straightening the lower leg is thes

—— e v

A. .gastrocnemius.
B. rectus fenﬁris.

C. trapezius.’
D. pectoralis,

B

’

Which of the following muscles move the ribcage?
adductors -
biceps
intercostals
hamstrings
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SUPPORTING STRUCTWRES OF THE MUSCULOSKELETAL SYSTEM Y

» - -

.
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Coals . ,’ T ' -
; Upon completion ‘of Ehis module, you should be able to: ¥

-~
)

1. Identify the suppéi‘tiné struct:.'ures of the musculoskeletal system.

2. Describe the fupétic'ms of the supporting structures of the

o, . musquloskeletal system. - ] -

\

T . > -
! >

R In order for the muscular system and .the skeletal system to fqnctibn
‘ together smoothly, there must, be several supporting structures te link the two
: systems. For instance, there are tough cor‘mectivq materials to attacti muscle to ~
.bone, and even tougher connective material .to' attach. bone to bope in. the

’ *  hard-working joints. The joints-‘themselves, which-are structured for specific, ' -

functions, are crucial to the functioning of the musculoskeletafsystem. -

- ~

.+ ~“TENDONS - L ,

- N . - s, . . .
. (<]

- 'qucle-to-bone connectiong are made by tendons.- Tendons are ,very strong,
. . thick 8trands of fibrous (and therefore tdugh) connective tissue that connect

E2)

muscles to bohe. Thay can be vefy long, if necessary,.to extend the effective
“ <. reach of a muscle’ to .a length that the muscle alone might not be able-to

, . achieve. This is important fop bones that are fairly far gpart (as in myscles of -
T the thigh, for :example, which originate on the upper edge of the pelyis gnd insert
. _ * below the knes). Because they are much-thinner than miscle tissue, tendons can
-t attach in places where bulky muscle tissu‘g would not fit. 'Finally, tendons,.being

hd .

. 7 [ 4 ! e
- ¢ °- can the:softer flesh of muscle. T, . X .
}E) . P Y N ) L - 3 < ' - ;
S ‘sw‘ . ' RO & .
fad ° - ' e . - - % : .
: ‘ . 0 M . . " . . d o
,,J" H ‘ ' + ‘ A - »
¢ e , i © e - N
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“~* .tough, can_withstand far-more of the wear and tear causedby.:j})int action than _°
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LIGAMENTS - . _ >

ngaments surround or cross ]omts to connect bone to bone. In many
articulations,. thick layers of ligoments are wrapped around the bories, and thus
help to form the joint structure; they also pass from_bone to .bone along' the
lengths of parallel limb bones, as in the forearm and lower leg. Made of very
tough fibrous connective tissue, lxgaments give stablhty and support ‘to the joints
and the skeletal system as a whole. -

v ~

ARTICULATIONS

-

4

Joints, ‘or articulations, are clasmfxed into three types according ‘to "
structure; their 3tructures relate/“to- the functions they - serve within the
musculoskeletal system. Articulations are classified as non-movable, partly
movable, or freely movable, depending on the .range of matxon they allow -
between the‘connectmg bones.

-
-

Non-movable artlculatxons are also called flbl‘OUS joints 'because the bones
are tightly bound by fibrous sheets of tissue which permit no bone motion. An
example of a non-movable joint is the connection of the tibia and the fibula >
above the "ankle. Sometimes, as in the . skull sutures, the joint is almost
completely” bone-to-bone, with very little .tissue needed because the bones fit . ,
together so closely. Non-movable joints'serve a protectxve function (as in the -
skull) er a strengthening and supportive function (as in the articulation between
the pelvm and the sacrum). . ¥

. ~
Partly ‘movable jaints are also called cartiladinous joints because a cushion

of cartllage connects the bones. Because ‘cartilage is not very flexible, little

movement is allowed in each individual cartilagindus joint. However, many

partly movable joints in a secies, each with aslight degree-of motion, can permit

" a large range of motiens This explains the great flexibility of the spinal- column, Y,

which_artictiEtes in cartxlagmous joints. Examples-of cartilaginous jaints where \

very little movement is permitted include the sternum-rib asticulations and the

~ connection of the two pubis bones of the, pelv1s. Movement. in these joints is not

desxrable because they serve mainly protectwe functlons. ] . ’ e
- * Movements associdted w:th locomotion-and’ mampulatron are ‘permitted by /
the freely movable articulations-<the «third category of joints. Freely movable" .

articulations are.also’ called synovial.joints because of a frifembrane, the synovial
membrane, which lines the joint area and secretes a special lubricating Nid ‘o

~ .
P

S

- A 4
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(synovial fluid) to help ‘reduce friction as the moving bones slide over ‘one ’
" ancther. Ligaments around the joint form the capsule that contains this fluid,
and pads of cartilage coat each articulating surface for improved smoothness of
movenient. The cartilage pads also absorb the shock associated with the function

of many of these bones (for instance, landing'on your feet after you ]urnp causes
-+ ashock to the knee joints). ° . \ -

“Most of the freely movable joints are in the skeletal areas of the body
are involved in active movement--that is, the appendicular skeleton. There are
. several kmds of freely movable joints, each permitting a-different type of
motion. hi omt allows the type of motion involved in bending and °
stralghtemng E e , the fingers, or the knee. A pivot joint allows for the
rotation seen between the ulna and the radius of the forearm. A~ saddle joint
allows the relatlvely free motion of the'thumb. Ball-and-socket joints, such as
.those found in the hip and shoulder, permlt the gieat freedom of movement
allowed by those jomts. . . ) .
0 » ~ Y
- Exactly how muscles and bones work together and produce movement, and
what kxnds of movement they can produce, is the subject of the next module.

LY

) ‘s

[

. v ' N
. ' Optional Activities - N
» “ . » 5

e On a skeleton or model skeleton, exarmne the dlfferent types of joints
and their movements.

(] Fmd out abbut the structure of the knee joints and why so rnany athletes
have problems with it.
e The next time you ‘eat chlcken at horne, examine the tendons, ligaments,
and joints of the chlcken. Are they similar to those found in the human
h bbdy"

A

' ¢ Examine x-rays of various types of joints. Can you quess the functlon of'
the joint from the structure? What rnoverneﬁt does it,germit? . R

/ e Discuss what would happen to, the jdints, and to the muscoléskeletal
‘ ’ , systemasa whole,, if there were no ligaments.
e , . ‘

hd ,
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SUPPORTING STRUCTURES OF T:iE MUSCULOSKELETAL SYSTEM
Post-Test ‘ .
. l -
1.  The most important structures in the conrectién of bone to bone are called:
A. tendons. ' . D v o
B. ligaments. . ‘. v
C. synovial capsules. - . ‘
.D. articular cartilage. , -
. N
2. The sutuyres of the skull are examples of what type of joint? -
¢ i - o 4
N . ’ . ' Lt ‘ ) ) ’ ~
.,‘ ’ ﬁ . ? N X
3. , Cartilaginous joints are: ' <" LA )
. A. -freely movable. B - \\‘\_,... S N
- B. non-movable. . ot ' e A .
C. partly movable. , o L
" D. capable ‘of only one movement. - T : ,
‘ ¢ - cou T ' . /

. ) A . v . .- ,v'h‘iﬁ . - /
‘ . " . ~ - . . 3 ’/l'

-
~

4. The variety of movements required for l’qcomotlon and maplpulatlon are
.= provided malnly by what type of ]omt? :

v >
3
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Upon completion of this mo&ule, you should be able ta:

-3

1. Identify and describe different human movements. :
Movements, like muscle groups, generally oceur - in pairs. For most
movements that take a part of the body in one direction, there is another

movement that takes'it in the opposite direction. Not surpngxngly, most of the ‘
opposing. moveménts are produced by agomst—antagomst muscle grpups. .

- ‘ There are four majar types of. movement possible in-the rusculoskeletal
' system, as well as several other types of movement. When these different
movements are -combined, they -allow for the amaziny range and variety of .

\motlons that characterxze the actions of the musculoskeletal system. .

A

e FLEXION-E?(TON .- ,

Two “‘movements necessary to most actxons of the body are flexlon and
extension. Flexion involves bending a joint to' bring areas closer together, as
“when the elbow is bent to bring the forearm to the shoulder. In a better
_ définition, flexion is the movement that makes the angle of a joint smaller. The
" bpposite motion is extension, which straightens joints to straighten or stretch the

. body or the extremities. At the elbow, flexion is accomplished by the biceps
, brachii. When this muscle contracts, it pulls on the forearm bones to bend the
" elbow and raise the wrist toward the shoulder. Its antagonist muscle,-the triceps
. brachii, is the extensor of the arm; when it contracts, it shortens over the back
of the.arm and elbow to pull the forearm back into ‘a straight position.
(Rerhember that for .any .one. muscle -group: tQ’**accompllsh its task, while it
contracts -its antagonist muscle group Mmust: relax. With a few exceptions, at
least two muscle groups are mvolved in every movement.)

3
.« o~ ~ Y




" flex the leg; this action brings the heel toward the_ buttocks. The leg xs

" upper femur. T‘hese muscles do not bend t;

\ - \\
: - DN
v _ - . \
. joo _ N\
v ./" ; \

In the leg, the hamstring muscles in back contract to~bend the knee and

straightened out at the knee by the quadriceps famoris muscles, which run over
the knee and which, when contracted, pull the lower leg to a straight position.

Flexion and extension are the two movements allowed by the hinge structure of
the elbow and knee joints.

The ,\(prtebral‘ columri has less freedom of mOtlgl‘;, but also flexes and
extends like any other bone-joint combmatlon. In flexion of the vertebral .
column, the body:bends forward (as when perfogmmg sit-ups); this movement is
accomplished by strong contraction of the rectus abdominus muscle of the belly.
This rhuscle attaches to the bottom edges.of the 'ribs and pelvis and, wben
cantracted, pulls these- areas together: this mkes the spinal column bend and
curve forward. The vertebral column is 3traightened, out, or. extended, by the
long muscles. of posture, which a ach to the skull and pelvxs. When these
muscles contract,—they pull the Jback of the head Jtoward the buttocks, °
straightening and lifting the spmal column. ”

©
&
2,
] i . » 2,0

ABDUCTION-ADDUCTION C

-

1
.9 . L

Abduction and adduction are two other paired movements. Abductlon is
thé movement of a body part away from the zmdlme of the body;. adduction is the,
movement of a patt toward the midline of the body. Again, ‘these movements are
accomplished by agonist-antagonist muscle groups. In Wbduction of the arm, the
prime mover, is the deltoid muscle of the shoulder. This muscle attaches to the '
clavncle and the upper humerus; when it contracts, it shbrtens over the shoulder

" joint, pulling ,the arm directly up over the side! Adduction of the .arm is

aécomplished by the latissimus-dorsi, which attaches across the back to the .
shinal column and humerus, and the pectoralis of the chest. They contract t3'
pull the arm \in toward the side of the body. The action ofs "flappmg wmgs" is
actually a rapid abductlon and adduction of the arms. .

N4

o [}

" Abduction of the leg, or lifting it out to the -side, is done by the deep
gluteal muscles and a muscle’ that attaches to the outsxde of the pelvis and the

outside surface of the femur. "Adduction is, 'mp.lished by the  adductor.

nuscles on the inside of the thigh, which ‘atfagh to) the pubis bone and to the.
knree hen they contract becayse

. . .
e “ . L3
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ROTATION-CIRCUMDUCTION ’ | .

Rotation and circumduction, two other kinds of movements, are both
basically circular motions. . Rotation is. an actual, basic movement;
circumduction is a cgmbination “of basic movements (flexion, abduction;

' extension, and adduction). Rotation (e.g., pointing the knee or elbow outward or’
d) is the rotation of a body.-part. The humerus, femur, neck, spine, and
capable of rotation. Tracing an imaginary circle with the finger (arm

ﬁ extended) is\an example of circimduction. . . . -
e o - - : A
) : L N
SPECIAL MOVEMENTS ' oo ,
. i 'S ) ‘ R
N . ’ , : & P P
R Several other special movements are made possible by muscular and B
N ‘skeletal interaction. Supination and pronation are two forms of rotdtion of the * > ;
RN forearm made possible by the pivot joint which allows the radius to rotate around *

‘ the ulna. Supination is the act of turning the ﬁalm from facing the floor to r
.. ’facing the ceiling when the arm is extended.. Pronation is the oppBsite ''. - -
- - movement, turning the palm towards the floot. These movements “contribute - -
‘ .+ greatly to the ‘manipulative abilities of} the arms and hands. . -~
. 4

. -.Muscles of the lower leg and -foot contract to turn the®foot inward
(inversion) and the antagonist muscles act to pull it outward (eversion). Two
otheér movements of the foot are dorsiflexion and plantar-flexion. Dorsiflexion is . .
L a form of flexion, or bending of the fgot at the ankle. This movement pulls the o
' foot up so that the toes point toward')the knees. Plantar-flexion. is a form of :
" - extension, or straightening out of th? foot at the ankle (the foot, howeveg is .

\

narmally® at right angles to the leg, so that plantar-flexion is not the fggt's: 5
stomary state of rest but a definite movement). In plantar-flexion, muscleslat ° .
back of the leg pull the heel up,: which forces the toes down. Obviously, >

two movements are very important in walking and in other forms of Coe

o~

Muscles, bones, and joints' must act ‘together to produce these movements. ‘

The combinations ‘'of all these .individual jriovements of the musculoskeletal” -

L system make possible the incredible variety of motion .of which the human body *

" is capable. Each movement and combination of movements has its own special

" functions—functions made possible by the structures of the musculoskeletal
system working together. “ .

.
B | ’ »
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Optional Activities

-

different directlona. ; .o . \\
. Try.to complete’ the. word maze on the followxng page. It uses some of
the terms that you learned in this unit. . . . .
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, Take a simple serfes o ions such as walking® across the room and
sltnng down, and ak- it into its component movements. What muscle
groups are being used? Joxnts" Bones? . .

Use a model skeleton to study the movements of different parts of the
body. For example, note why abductors-adductors do not bend the knee,

how the radius rotates’ around the ulna, and how the head moves in ‘-
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WORD MAZE

in this magze by circling the words. They, may appear
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Find the fq

tically, horizontally, or diagonally.

frontwards c& backwards

v

Ty

supination

’

flexion

"agonist

bl
¢

incus

catpal,‘;

_synovial joint

marrow"®

coceyx

tendon

vertebra

patella

« . cranium

scapula‘

~ epiphysis
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AN ‘ MOVEMENTS

/ ‘ . .
- ! Post-Test ) )
S . L . -
‘ 3

L whxch of the following movéments’ . o
- A. extension . ‘ ‘ e \ .
M B. circumduction . ..
. . C. ® eversion * ‘ ' o ‘
v D. flexion .
;)!’ L. ‘. . 5. . ..
> ¢ ‘ ¥ e AR
¢ 2, Going from a squatting posxtlon to a staﬂging position. requires which of the , .
& followmg movemem;a pf the lower leg? L ‘ ‘.
. .‘b\ ,;:" * . ‘e . RIETS - o - =
. A. adductlm N o oat , i .. L
B. extension LR % A - .
. 4 3 ‘- % A w
o C. flexion e 7 e Besrr
D. rotation 5 . » S o, ’

* ’}.

. ” e‘ - ac R
Which of the foHowmg are specxal movements of the forearmgtl -

Bringing the palm of the hand from the hnp to the shoulder is an example of

L a

. PR

I AT .y

- N . , /.‘ o
’ ’ A. inversion - eversion - O «
B. .dorsiflexion - plaritar-flexion ' | . ce L e
C. supination - pronation S .o :
* [)
- + D. rotation - circumduction ¢ . e
3 i . N , . ’ R B \ 5, ’ ‘
‘ ‘ Lt ‘ T o . :
‘ . - . )
! N , - .
‘4, /Pointing the knee,outward requires what basic movement of the upper leg?
’ ' . .

- ) ! . 4 - ’ “
- . 4 3
\ .. .

‘ R . ‘ .
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v 5.  Which of the following mgvements /desqnbes dorsiflexion?* |\
g . . - . B
L . .
. A. pointing the toes inward .
B. bringing the palm to the shoulder - : s
s . C. pulling the toes'toward the knee '
. . O. pointing the palm upward o .
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BLOSSARY

» . . . [ . M \\\ /
¢

/abductxon. lateral movement away from the midline of the budx_\
aEduction- lateral movement toward the midline of the body. ~——_
gonist: a muscle primarily responsible for a movement; a prime mover.
antagomst. a muscle with a movement opposite to tha,t of an agonist.
' anterior: pertaining to the. front.
gggendicular skeleton: the bones of the pelvts, shoulder, and extremities.
. articulation: a connectlon between ones; a joint.
axial skeleton: the bones of the skull, w@rtebral column, and ribcage. *

I3 L
- A ~

7

ball-and—socket joint: the shoulder and hip ]omts.
body (of a muscle): the main portion of a muscle, the area where most of the
arpals: the eight short bones of the wrist.

contraction takes ?:laoe. ' N
. cervical'vertebrae: the first seven vertebrae. ‘
. cxrcumduction' the movement of a body part.in a circular motion.
clavicle: callarbone; a part of the shoulder girdle.
coceyx: the taitbone; the last portion of the vertebral column.
.contractions . the shortenlng of muscle fibers.
. ‘costal cartilage:, the cartilage that attaches the ribs to the sternum,.

-the portion of the skull that encloses the brain; consists of eight bones.

' eraniu 2
t t ' . - ~

’
N o . .

digg. hysis: the-shaft of a long bone.

&

-

!l

ﬁcardlac muscle: the muscle of the.heart; myocardium.
c

.
i i}

i

-

iph 818: one of the two ends of a long bone.

L]
‘eversion: the outward movement of thé foot. ~
extension: a movement which straxghtens a joint; the OppOSlte o #lexxon. -

flat bone: a flat sheet-(ike type of bone, as found in the skull. :
flexion:. a movement which closes a joint; the opposite of extensmn. .

~ ' 53
. R
-

gluteals muscles of the buttocks.
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\
hémstr{nw”' muscle group of the back of the thigh which flexes the lower leg.

‘hinge joint: a joint with two-wg§ motion, such as the elbow and knee.
hyoi bone. a small bone at the base of the tongue. . -
’ <
incus: a small anvil-shaped bone of tfé e ear.
- insertion: one of the areas where a muscle attaches. .
_—

intercostals: muscles of the ribcage.
inversion: an inward movement of the foot.' -
ifreqular bone: bones with unique structures.

t

ligaments: connective tlssues which support and attach structures, espec1ally
bones.

long bones theé most.common type of bone, found in the arms and legs. =~

lumbar vertebrae: the vertebrae of the lower back.

_— ) /'4

2

IS

n leus: a ‘small hammer-shapedibone of the middle ear. .
marrow: a substance found inside bone; red or yellow. .

muscle: body tissues which contract to produce movements. "
N\

-

P origin: one of the areas where a muscle attaches. ' \
osgicles: the small bones of the middle ear; the incus, malleus, and stapes. \

- .f'. -

Eatella° the kneecap. ”
pectoral girdle: the shoulder girdle, formed by the clavicle, scapula, and

. ' humerys. -,

petvic girdle: the bones which form the hip joint... ot
Ehalagges. the bones which form the fingers.and toes.

pivot joint: a joint which allows rotation, such a} between the radius and ulna.
jn: the movement which ponnts the toes :and foot downward.
pertaining to the back or rear. :

e mdver: the muscle primarily, tesponsible for a ngen moyeme

+ prime

t; agonist.
ronatxon the, movement of the forearm which turns the palm up d.

. . . < ‘ . . R ‘v-
guadrxcggs. the muscle group of the front of the thlgh which extends the lower
- leg. . . Vo .

. ' : 4
‘- ' \ ‘ ' .e '.'\ h ' *
rotation: a movement Eausing a body part to rotate. . \
e , N

N .

-\
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sacrum: five fused vertebrae which form_ a part of the pelvxs.

scapula: the shoulder blade. .
sEeEetEl muscle: muscles which produce movements of the skeleton; stmated

muscle. s

skull: the bones of the head, comprxses thé facial bones and the cranium. '

‘smobth muscle: involuntary muscle; visceral muscle..
stapes: - a small stirrup-shaped bone of the middle ear.
§triated muscle: skeletal muscle.

« Supination: the movement of the forearm whxch turns the palm downward.
sutures. the immadvable joints of the skull.
synovial fluid:s the lubricating fluid proddced by synov1a1 membranes. ,
synovial joint: a freely movable joint.

. synovial membrane: the membrane which syrrounds a synovial joint.

-

- 4 Y& { .
‘tarsals: short bones of the foot.%
tendon: a strip of strong connective tissue that connects muscle to bone.
thoracic vertebrae: the 12 vertebrae of the thorax. . .

- .
2

s

J

. vertebral columns the spine or backbone.

v1sceral muscle: muscle of the 1nterna1 organs, smoot\iymuscle.
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S _ *©  INTRODUCTION = . o
. These' instructional mogdular units have been de.v‘el_oped for the Pennsylvania =~
o Department of Education for use in vocational education programs. They were
! - designed on- the assumption that a basic understanding of human anatomy and

physiology is essential to any person preparing to enter a.health care occupation
sut;h as -practical nursing, nursing »migtant, medical assistant, emergengy
medical technician, or dental assistant. -Each of these modular units will cover
tﬁ most important aspedts of one of the major systems of the human body. In
tRe first four units the following systems will be covered: circulatory system, T
respiratory system, musculoskeletal system, and digestive system. . NS
. - ) This Instructor's Guide is designed to provide suggestions to you on how to
. ~ use a modular unit most effectively in your instruction. These recommendations,
* " however, do not represent the only way to use these units: you may be able to
", .o devise more beneficial uses for the materials. | - ¢ .
. - t

# .. THE MODULAR UNITS o

¢

& v

‘Fach modular unit is made up of several components: a pretest, four i . v
". seven instructional modules with corresponding post-tests, optional activities for{

the students; and a _glossary of terms used in the unit. Each of these components

has a specifi¢ purpose and is organized- in. a specific way, as will ‘be explyaineq in

* “the foll_oWing sections. P . ¢ ae e
» .‘ . ™ ) . i . N e . . ; ‘
< R 1 -
Pretest .

' After reading the -preface, which is simply an introduction to- these
* instructional units, 'a student working through a modular upit should first; take the
pretest. As its name implies, this test is designed to be taken by the student’ v
] befare beginping work on the materials contained in the unit. Its purpose is
twofolds (1) to stimulate interest in:the modular unit by giving the student a .
pre.visw\of the topics covered, .and (2) to provide a means of self-diagnosis so the oY
‘ student may identify, based on performance on'the pretest, those areas of the

. »
%
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modulaf unit which may require special a,tten.flor{ and extra effort on the part of

the student. After -selecting-an~answer td” each- of the pretest questions) the
student should turn to the back of the fodular unit and check the correct

answers. .If the student answers incorrectly ori a number of questions dealing,

with a particular subject, ‘then the student should, pay clogser attention to the
module on that subject. v AR )

I
AY

‘v
El

- ) &> ‘ . i

Instruéti.on.al Modules'

N -

i . ' 5
This modular; unit is composed of seven separate but closely related

.modules, including: Introduction to the ,Skeletal System, Axial Skeleton,

Appendicular Skeleton, Introduction to the Muscular System, Major Muscles of
the Body, and Movéments. After taking the- pretest and checking the answers,
the student should read through and 'studx\each of the instructional modules. For

‘ the student's benefit, each module begins with a statemerit: of the goals, or

objectives, that a student should have mastered  upon completion of that
particular module. The level of} achievement of these goals is measurgd by the
student's performance on the corresponding post-test. The language level and
content of each 'module is aifed toward’the student seeking an .introduction to
the components, structures, and functions and the basic,tggminology required for
an undetstanding of the musculoskeletal system.”  * *~ <

~ pos & /

s

Optidnal Activities ¢ s ) ) . \ .o

¢
A

f
» » + P R

Following many modules are optional activities intended to' providé the

‘student with ap opportunity to pursué the content of the module at a more

~

in-depttr level. Many of these .activities may Tequire teacher participation, at
least in obtaining and preparing additional materials for the student to utili‘ze.

In addition to the optional'activitieé available to the students, 90u may
chpose to provide further information to the studehts by teaching a brief unit on
the common disorders of the musculoskeletal system. Discussion of these

dlsorders- has not been-included inthe texts because ‘a -basic knowledge .of the ..-.

proper structure and function of the human body in-a healthy individual seems
more appropriate for the purposes of an introductory program. If you do choose
to discuss common disorders, the most effective approach may be one in which
you use disorders to’ ill¥fstrate what cah go wrong in t \b’b‘d&Q as a means of
clarifying the students' understanding of how the body works when functioning
properly. ' ’

- . You may also wish to provide students with the names of'books or articles

as suggested readings to further their understanding of a partic&lhr area. *

59 o
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Gldssary 1 ‘ ' . : , .

3

S

A L ‘After the last of the modules’the unit is a glossary. This is not intended
‘. to be. a comprehensive glossary to be used by the student- as a dictionary.
\\3:;:2& it “includes the basic terms used in the unit which are necessary to an
standing of the system covered. Those words which appear in the. modules

and have been defined in the text are not always defined in the -glossary. Some*

of these' particular terms have been used in the module because they are

" essential but difficult terms needed to explain the captent taught in the unit.
The student should usé the glossary to review the vocabulary essential to the unit
before taking the post-tests. - .

’ 7
™

-8

) " & / . L]
Post-Tests . % ’ ) - - '
rost-1ests

) s -~ ’ -

The post-tests are the final assessment of a student's undersianding of the
material presented in each module. They consist of multiple-choice and
. -open-ended questions designed tp measure a student's mastery. of the goals
‘ (objectives) stated at the beginning of each module. Each <of the-questions has
. . been written to measure an aspect of the skills and/or knowledge that a student
may be expected to acquire as a result of working through .a particular module.
When a student has finished studying a module, hasg pursued any chosen optional
activities, and has reviewed the vocabulary in the glossary, the student should

v take the post-test that follows the module. LT

§

*

X . .
' . SCORING THE POST-TESTS v

‘g - o X
- As previously mentioned, the purpose of the post-tests is to meagure

- whether or hot a student has mastered the objectives “(goals) stated at the,~ ~7
beginning of each mgdule. Due to the differing lengths of the post-tests, the
variesty of ways in which teachers may choose to utilize these modules, and
discrepancies among students' previous exposure to"the subject matter, it is not
practical to set a standard cut-off score on ‘each of the tests that'would indicate
mastery of the objectives. Rather, teachers are asked to use their professional
judgment in individual -cases td determine if a student's performance on a
post-test .indicates that he or she has mastered the objectives stated for that.

' module: 1n making this determination, you should -consider at least-all of the

. following factors: : :

~

[
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(1) How ldng is each post-test?

. (2) How much information is included in pach module and how complex is
the information, relative to other modules? .

[ e * - .

Y

(3) Has the' student been- exposed to the kind of’ curticular material.
) before? That is, has the student been taught the basics of this system
- . _ of the body before?‘ . \ .

/ © * (&) Should.the entire class be required to achieve a certain score in order
to pass, or should each student be considered individually? -(This
depends on how and with whom ybu use thl§ module as mstructxodal

[ 4
material.) - [~ .

(5) Should the student be graded pass/fail on each post test-l 8., On
mastery of each module--or on the unit as a whole?

At /

.
* .

e
-
v

_ To facilitate the scoring of post-tests, each student will record his or her.

answers to all the post-tests’ on one séparate sheet of paper.. You should mark

‘ each answer correct or incorrect, then give the student d."pass" or "fail" on each
module, or on the unit as a whole. r~ R
Because of the subject matter, responses to open-ended questions may vary .

) slightly. from those lksted below, but these responses may also be acceptable.
. gain, in these cases instructors ‘are asked to use their professional judgment-to .
determine if a response is correct. © . | _ .-

Use éthe followmg list of answers to questlons on the post -tests to grade .
your sty dents' papers. . . K ‘
%, ; . . : {‘,. . g !
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 ANSWERS TO THE: MLVGLOSKELETAL SYSTEM POST-TESTS . | »

~

w 7 ] - .
_ . ~ .
0 T . 0 ° . -
. | Module/Question  ° Correct Response , - .
’ - . . . " 4 > IS - N . . . N .
3 . @ : .
L ~ Introduction to the ) .
- . Skeletal System: L5
' LN .
. » \' 1 206° . . l ) . N Y
\:.’ ° 4 N . .. - 'S i’ 3
.0 2 . o - axial skeleton,
ST, appendicular skeleton L
. B . H "s . L4 ' - -
43 - ) C - :
’ .° - 4 . ® A ) a . . ’ :
\ . : LN 5 e ‘ . musCle ": i . y\
o ’ Cand 6 hd ) B ) . * ‘ ) '
4 . A | : A e . .
v’ . ¢ T “ 8 s D . . .
e, o9 - - long (bone) d . .
= oo 1- - ~ - . . . C - : - ) . .
' ! ¢ . . - ¥
- N hd - . b4 ) ¢ ¢
[ - ' S . . - .
N 3 :, 3 . N A ) . . - ‘
: : Axial Skeleton: . . ’ ‘
. PR o, 1 \ » "B . el . . H . N * *
2 . - hyoid . : . .
T3 0T ) cervical, thoracic, lumbar, }
) - . sacral, coccygeal . ) ‘
[ t . I
4 - B SN M «
s 5 facial, cranial - : . ' |
. 6 A ( .
7 ; ribs ' . ] |
R 8 - D N 1
.- 9 C Y :
' . . \ e . .
" ’ b ' ' ;
.o . ) « .
o . ﬂ ' : U ,
. ) K : | .
: Ty - - . \ ;
B 3 ‘)‘ ) N
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Modul;/Question

Appeﬁdiqular Skeleton:

/1

Y

b “
OV VEUWN

Introduction to the
Muscula; System:

L

Correct Response

¢ -~

B .

pectoral girdle

A -

D >

B.

patella

D

C

A

C "
) Q’ ‘19' < )
D ‘ s

B .

B

C'r , b

b!;dy ) ‘. K
myocardium

smaoth (involuntary) muscle

-

>

.t

. 1 2
L
3
4
5.
6
7 .
g
\
Major Muscles of .
L the-Body:+

1 .
2
3

L} a
5
6
7 .

,-
, ; 4

OWo>»w

[ 1

Q0

uadriceps

63 - -




Aruitoxt provided by Eic:

- '
R ' ' . o ’ o
s [ ' e . . . - ‘.'Z i * . )
s . . . " < ;{ \ A
v e '3 . 4 - . —
'7'- ¢ 4 . o 4 *‘/ Y i .
f o - VR b e - o '
' N B H
. . ‘ ; NN oo - - o
. \ . - * ¢ . . ‘ /”/ :
- . . I b . :
- 3 . 1 4 5 . - . » . . *
~ - Module/Question _ Carrect Response L ]
. : . R -l‘ . . ‘.. ]’.’ \( . S
»t . - ‘ . ‘ ' . M < " * ¢ i - o,
~ Supporting Structuresof T T e § , .
. the Musculoskeletal System: e 3 - - . .
' oy .. e -‘-‘7,'2‘.“ . N e L e .
« - - ° M . . 'lf‘ .
oLy ] ‘ + B L
. -2 .o :non-movable, fibrous-
1N \ 3 N N C - T e . . '
\ o 4 . synovial,}frequ movable j ) .
) . e o Q’%;_ ' R ° v .
.. ‘ ‘ ) oroe : |
. , . 3 '
- Iy R ;H" N v
1 >
C . Movements: - N
Lo * - .
N l ’ ~ ! : D_ ’
\”‘ 2 ) 4 .B )
o \ » ,3 C . \ .
s Ty ~ rotation ‘
o 5 c
- > :i’ ? . '
. : o ) ) N . !
. ) . . h 4
.. . o A
~ - I3 B iy
’ . bl ' ‘
i W,
4 A » B ,) @
¢ ~ p
L . ;
- [ - hd . A )y h ; 5 :
& ” oo ’ A ‘
;T ' . i
o - LI \( .y - ‘ ¢
. ) - » ¢
v * - - J -
¥
« AN
\\\o \ ;
-t\) i ‘
i
\ f
v t 4 o
. . . |
@ 'e
- ' ’ ’ |
« . f
” 64 |
FRIC ~ - 5
. i




