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INTQUDUCTION TO ALLIED HEALTH AND THE CONCEPT OF THE

HEALTH CARE TEAM

Questions: 1) What .L4 a Heath Carte Team and who ane it6 tl:embem?

2) What type6 oi 4kitt6 and 4eAvice6 do health team
membgm pek6ortm?

3) Why L6 good co-opehation and communication neceuaty
ion ptopert turn tiunctiOning?

4) How `do tegat and ethicat 4tandau% abiect the liun-
etioning the heath ptoieuionat4 witfan the
hearth team?

This unit will help you define Allied Health and to identify the
members of the Health Care Team. Itd major areas cover the types of
skills and abilities needed by the health team members and the legal
(LE - gui) and ethical (eth i kul) responsibilitied the team shares
in carrying out its work.

A legal responsibility means that people can be trusted to act
within the law.

An ethical responsibility deals with values and the conduct of
an individual or a group.

--There are several ways to investigate the questions listed
L___-above. One way is to observe and to ask qdestions. A scientist would

call this gathering Data (Day - tuh). Data is information. An ob-
server must learn to record data very precisely or exactly. In order
to come to conclusions about health needs and the health team, you must
analyze (an - uh lyz) or study this data carefully.

If this unit is successful, you will be able to

1) Make caAe6ut,ob4eltvation4;. gathers data.

'2) RecoAd data pite6i4ety.

3) Anatyze the data and make genetatZzacion4s.

4) Degne Attied Health and identiliy the membena o6 tote Heatth Cate
Team.

5) DacuA4 the impontance o team co-openation 2n health carte.

6) Exptain how tegat and ethicatAtandaAdA abiect 2*e Health Team' a
6unctioning.

6



WHAT IS HEALTH?

Today, in order to arrive at a.definition of health, your
class is going to read discuss some selected sections from
The.Dynamics of Health Care by Ruth M. French (New York: Mc Graw
Hill,'1965).

As you read, try to think of your Own definition. Be sure
to underline any words or phrases that are not 'clear to you and'
that you would like explained.

1) "The most comprehensive definition of health is stated In the
charter of the World Health Organization: "that state of com-
plete physical, mental and social well-being and not merely
the absence of disease or infirmity.'" (Page 1)

2) "We have to face the fact that medical care is but one of the.
many elements contributing to

ihealth,
even though an improve-

ment in health (or a lack-of it) ia seen as a product of medi-
cally oriented effort. Success in dealing with problems of
health is evaluated largely by such criteria of medical science
as disease incidence and life expectancy. Even less precise,
and more difficult to measure, are the profound influences of
individual living habits, socio-economic status, attitudes,
housing, education - the whole constellation of cultural and
economic factors - on the degree of health enjoyed by our
people." (Page 2)

3) "..!health care can be a tremendous task, requiring efforts
directed toward maintaining and, when needed, restoring balances
within the individual and within the environment." (Page 2)

4) "Exposure to stress causes both damage (shock) and defense
(countershock). ',Disease, as old as life itself, is life. It

is a manifestation'of life through the reactions of a total
living organism to abnormal stimuli." (Page 3)

"Throughout the world the wealth of nations is predicated upon
the health of its people." (Page 3)

1 \

6)1 "Economic ptosperity is intimately associated with health.
Hence, it is reasonable that programs of assistance to the de-
veloping nations of the world should include health care as one
of their major points. To be sure, caring for. the health of
people is, in large measure, humanitarian, but its economic in-
fluenceshould not be overlooked. It is worth noting that
Peace Corps members are trained not only to teach such funda
mentals as reading or improving crop productivity,/but also to
participate in health-related activities appropriate to the
areas in which they serve." (Page 3)



HEALTH CARE NEEDS - FILM

After you observe the film, try to record the answers to the
questions beloW as precisely as you can.

1) What hinds o6 pe.opte do you ze.e helping patients?

/

2) What types oi ac,tivitie4 did the heath wonfte.A4 in the ii lm

peiclivon?'

3) What 417.4:214 wene involved in these act2thitiee
1



HEALTH CARE NEEDS

4

You have just viewed a film showing the different types of
health care. needs in your community.

LIST the'health needs you observed in the film.

Now add to your list any other needs you know about that were not
shown in the film.

/
GROUP .the items. Which 2 or 3 items would you put together in the
same group?

Why au they 'mated to each other?

Now group all of the items.

LABEL each group. Give each group a title or name that fits. all o
the group's members.

OPTIONAL: Bring in pictures or newspaper clippings that illustrate
some of the items or groups you listed. Writa caption
label for each picture that would show which group it

belongs to Put these clippings and photographs in your
notebook.

9



1) DATA is

- 5 -

MASTERY SHEET #1

2). To analyze something is to

3) .Another words-for precise is

4) A simple definition of health is

Three of the five major areas,of health care are:

1.

2.

3.

6) Names at leas0 impOrtant health care needs in your community.

ta
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TEAM ORGANIZATION COMMUNICATION

For tpday's,aC4vity, the class will be divided into groups.
Each group.2..will have five members. Each group must sit together
and away from the other group. The teacher will give each group
a package of five envelopes in it. Each envelope contains pieces
of paper that can be used to make large squares. The group'.s
task is. to make five squares, all the same size. Do not begin
until the teacher says so.

There are a few things you can and cannot do during this
activity;

1) No group members marr speak after the game has begun;

2) No member may ask another member of the group far a
piece-of papet; no members can signal another. member
of the group td give\him or her a. piece of paper;

\3) Members may give pieces of paper to other members of
the same group. .
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To prepare for discussion of your "team" experience, think
of the answers to the following-questions:

1) How 4ucce446ut wad yours gxoup?

2) Did the Aute4 o6 the game hat tie poup'4 pug/m.64 on help
it? .

.

3) Wacitd the .team have been move yo
to\communiedie mom. Pteety?

,

icute attowed

4) Why .i6 team worth 40 impottant Sox aucce44//6a.comptetion ob
the taeld

12
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CASE STUDY IMPRESSIONS OF A HOSPITAL

. Mrs. Brown, a quiet, middle-aged woman, was very frightened

about going to the hospital. She knew she had to have 'a series

/ of tests and possibly surgery.

When theday arrived that she was to be admitted, reluctantly

she left the security of her homefand arrived at City Hospital
/

at 4 P.M. It was Sunday afternoon.

Abruptly she was proCessed throligh the Admissions Office to

her hospital room. No one really seemed to care about how very

alone she felt.

Doctor Smith had left'.orders for blood tests and x-rays to

be done on Monday but the ward clerk was in a hurry and neglected

to tell the charge nurse.
- .

After a very unsettling Sunday with no one explaining any-
,

thing to Mrs. ,Brown, Monday morning arrived and no blood, Work had

been done,-no x-rays had been carried out. The doctor' was furious

because his orders had not been heeded and Mrs. Brown was miserable.

If this is the way the hospital was run, what would be the outcome

if surgery was indicated?

13
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ROLE-PLAYING-OkERVATION DATA SHEET

1) De.6ine. as pteeizety.ai yau can the pabtema being pnezented.

2) How did each heattepto6eaziona2 handle hia team Acaponaibi-
Utica? V

I /
3) Suggest better and /on others waya each pennon could have de-

monztAateegteaten co-okkation Wi.th the °then morbaz oti
h14 teat/

4) What changes weite'made in cleating with the p-tobtem?

5) Vo you think them changes ate e6lieetive in ao&ing the
.team's pubtema? What changea on atteitnative zotutiona
woad you have made?
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ROLE-PLAYING OBSERVATION DATA SHEET

1) Velure az pnecaek as you can the ptobtem4 being pae6ented.

\'
.,

, r

2, Now did each heath pri.o6emionat handle h.i,d team neoonaibi-
tittea?

3) Sugge4t better!, and/on °then:ways each pennon could have de-,

monztrated greaten co-openati.on with the othex nmmbem o6
h,i4 .team.

4) What changes werm made in deatinguith the paobtol?

Do you think ,these changes are eigec,ave saving the
.team's pubtona? What change4 on atteknatime 4otuti.ohA
would you have made?

C.
15



ETHICAL AND LEGAL RESPONSIBILITIES

"PROPER VS, IMPROPER BEHAVIOR"

Over the next'two days you are going to view two demonstra-
tion tape's.

Both tapes are about e exp6riences of a patient at a hos-
pital for his first- rehabilitative session with the physical
therapist. Although both tapes depict the same situation; they
are very different.

Watch Version One.carefully and then, for homework, critique
it.

z
What comection4, change4 OA atteknative behavion. could you

zugge4t to impApve the hoe itat zituation?
,t

After you and your classmates discuss the class suggestions,
your teacher will show Version Two of the,tape.

Weitz your oluselwation4 about the em.on..6 in Veraion One ac-

cuAate? How would you compane the two iitm zegmente

OPTIONAL; Draw a set of cartoons or sketches contrasting an im-
proper and a proper hospital.situation. Be sure to
write a caption for, each one. If you choose to, you
may create your cartoon by putting together magazine '

photographs.

1.6

:1(
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THE -'TENT PRACTITIONER RELATIONSHIP

Tien a person realizes he has a professional need, he often
seeks the services of an appropriate, qualified person who can
help him with his problem. The person who seeks the professional
servicas of another is called a client (kli - ent). The professional
person who gives or supplies the service is called a practitioner
(prak - tish - eh - ner). For example, if you have shoes that need
to be re-soled, rid' might bring them to a shoemaker. In this
instance, you are the client and the shoemaker is the practitioner.

There. are certain characteristics that apply to all client
practitioner relationships:

1. The client chooses to ask the practitioner for his\services.

2. The client is "treated" by the practitioner until his problem
is either eliminated or resolved.

3. The client goes to the practitioner with a specific goal in mind.

4. The relationship depends upon the performance of the people involved.

5. The caentinteraCts on a one - to - One basis with the practitioner.
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ASSIGNMENT:

Write a short paragraph characterizing the student as a
client and the teacher as a practitioner. Use the criteria on
page 12 for your comparison.

How weft doe4 the Ztudent - teacher 4aation6hip tiit the
cniterzia On a aient - puctitionen u2.a tion4hip?

Can you mote easy ductibe the patient as a aient?
Why of why not?

18
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THE PATIENT AS A CLIENT

RIGHTS AND RESPONSIBILITIES

AMERICAN HOSPITAL S50CIATION - PATIENT'S BILL OF RIGHTS:

The patient has the ight to expect:

A) That he will receive services necessary to belp'him regain
full health or ma )atainmaximura degree of health.

B) That hose who serve him are qualified through education and
experience and personality to carry out the'services for which
they'are responsible.

C) That those serving him. wiIl be sensitive to his feeling and
and responsive to his needs in planning and caring for him.

D) That within the limits determined by his physician he and /or
his family will be informed about the significance of his
illness and treatment's° that he can help himself and his
family can help and understand him.

E) That plans will be made with him (and his family if indicated)
or for him so that continuing services will be available to him
throughout his period of need and these plans will involve the
use of all appropriate personnel and community resources.

F) That health care. personnel will 'assist in keeping'accurate
records and will trust with confidence all personal matters.

G) That when such time comes, die will have a dignified death.

1,P

19
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.SUMMARY REVIEW

MEDICAL ETHICS AND PERSONAL DIGNITY

Below are three incomplete paragraphs illustrating
hospital situations. Complete each with an appropriate ending
based on medical standards of ethics and dignity.

1. Feedings were over by nine o'clock that evening in the premature
nursery. Jane settled back for a breather from'her hectic
schedule. Only one other nurse was on the preme floor that night.
'Just as she sat down, five young people entered through the
nursery doors.

"I'm sorry, only parents of children are allowed to visit.
And, visiting hours were over at eight o'clock anyway.
You'll have to leave, please'."

The group smiled and nodded; then walked past her to the
incubators. .

"Please don't go in ther6: she tried again.

One of the girls turned around and looked at Jane.
-"No .comftendo- nada."

Jane understood, They only spoke Spanish. Still, they were
breaking-the rules`. She

2. A week before the State Basketball Tournament Jody hurt his
right arm. His brother broughtAim to the hoSpital emergency
room. He was concerned about Jody but, at the same time, he was
furious that he had to cancel his date for that evening.

"YOu jerk! Now everything's wrecked. Mom and Dad aren't home
'and I can't go out with Maria and you can't play in the

14firial basketball games. Aren't you proud of yourself?"-

"Shut up: Jody snapped at him.

They sat together in silence until
the loud speaker. An emergency room
and asked him how he hurt himself.

\\o er

Joy

I

20

they were finally/called
nurse pleasantly greeted
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"I don't want to talk about it, and DON'T TOUCH ME!
She backed off alittle and then tried again.

"I.just want tq see if..."
"Get out of herelJody yelled.

Jody's brother was becoming more and more concerned.
"Jody, maybe its broken really bad. You better let her

look at it."

The nurse was getting red in the face, but she tried to
keep her composure. She

.

3. Sally couldn't wait. to leave work that day. She was going out
with Bill at three o'clock, as soon as she got off of her
shift: All of her work was done early, and she had her new dress
'ready in the nurse's loUnge so she could slip out of her uniform
quickly. At five of three she had completed her last routine
checks with all of heipatients - all but one. She entered Mr.
Lopez's room slowly./He was doing poorly last check and the
treatments weren't working as well as expected. She hesitated,
took a deep breatti,/and walked in. No pulse: No heartbeat.
11r. Lopez had been/dead for awhile. They had told her it was
only a matter of. time but she couldn't believe it had happened'
so suddenly.

"Sally," someone called from,down the hall. "Bill is waiting
for yoti."

It was the 'second shift relief nurse. Sally knew/that the
relief wouldihve a lot of things to do when she first came on
.duty before ,'she could find time to attend to Mr. Lopez. But Bill .

was waiting. Still, who would take care of the body? She
r

Stories written by:,
Ms. Kathy Keena, August, 1973.

2 1
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MASTERY SHEET

1) Team work is important for proper functioning of a hospital
because

2) An ethical responsibility deals with

3) A client is someone who

4) Two patient's rights, as outlined in the American Hospital
Association's Patient Bill of Rights, are:

1.

2.

5) Why do you think the role of client and practitioner within a
hospital are very specific and uniform throughout the country?

4
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UNIT II

MEDICAL TECHNOLOGY ..

:: 23
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WHAT IS MEDICAL TECHNOLOGY?

"that bAand o6 medicine conceAned with the pet0Amance
o6 the tabortatotty determination and anaty4e4 used in
the diagno4i4 and tuatment.oti di4ea4e and the mainten-
ance oti heath," "The4e taboAataky deteAminatan4 and
amaty4e4 are pertiormed in the dinicat taboutotty by
the medicat technotogi4t, a peuon who ha4 obtained a
sound ioundation in .the 4cientqic pAincipte4 inveved
and a puiiciency in the pen6ormance o6 the teat pito-
cedfote4."

IM. Ruth Williams; An Introduction to The Profession of Medical Tech
nology; 'Lea and Febiger; 1971; Philadelphia

24
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NED I.CAL TECHNOLOGY

OBJECTIVES: lh Students will know the occupations included in the
field of medical technology.

2) Students know how to determine blood types.

3) 'Students will be able to name some disabilities
commonly requiring the assistance of a medical
technologist.

\
)

4) Students will know the legalities related.tO per-
formances in medical technology.

5) Students will be able to identify, the equipment used
in medical technology.

6) Students will demonstrate an awareness of the occu-
pational areas within the field of medical tech-
nology.

2 5

20



MSTERY LIST

Your familiarity with the terminology below will increase your knowledge
of the functions of a medical technologist.

immunolOgy electronic

bio-chemistry gas chromatographs

pathology organisms

serology parasitology

histology anemia

heMatology hemophilia,

virology Leukemia

microbiology , antibiotic

blood bank cytotechnology

,parasites Papanicolaou

bacteria urinalysis

autopsies cellular

pharmaceutical radioisotope

microscopes centrifuges

automatic analyzers colorimeters

cryostat autoclaves

spectrophotometers .microtomes

.7S

G1 6

("pap" test)

21



BRAIlkSTORRING

Tour teacher will direct you in testing your knowledge of the
, pronunciation and definitions of the terms on the mastery list for
Medical Technology.

FILMFFEDICAL lECULMY

You will view a film on medical technology. Record your ,observa-

tiOns.as precisely as you can.

f$R1kIiiSTORtIG

1) Discuss your observation& from the film "Medical Technology" as
it relates to words on the Mastery List.

2) Your teacher will give you a, handout on medical technology ,to assist
you in answering the question: What 46 Medime Technotogy7

27
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'

GUEST IELAKER

' A Medical-Technologist will speak to the class on general Infor-
mation related to the field of medical technology. Some of the areas
to be covered will be:,

A) 'Kinds of occupations in the field of medical technology:

1) medical technologist
2) medical
3) madical lab technician
4) clinical lab'assistant-
5) pathologist-

B) Some information on cherdistry, measurement, and laboratory
procedures will be given.

C) Handouts on medical technology will be distributed.

D) Job responsibilities will be-given for each occupation.

28
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BRAINSTORMING

The discussion will continue as the teacher points out to the
class other tasks related to the field of medical technology for which
one may qualify with further education,.

a) Blood Bank Technologist

Certified medical technologists who have had additional
,training.in an approved blbod bank school.

They may work in a 'clinic, hospital, or blood bank center
classifying, processing &storing blood they have collected
from donors.

Cytotechnologist

Works under a pathologist; Is trained in special lab-
oratory techniques for detecting body cell changes. Screen
slides of cell samples looking for clues of diseases.

c) Nuclear Technologist

Diagnose diseases with the use of radioactive
Isotopes inserted or injected in the blood stream,
organ; Progreds is followed by a device known as a
They are involved mainly in laboratory work4-,doing
of tests.

d) Histologic technicians

isotopes.
tissue, or
Scanner.
analysis

Prepares body tissues for microscopic examination by
the pathologist. Duties include cutting and staining tissues.

e) Certified laboratory assistants

Perform routine laboratory: procedures in bacteriology,
serologyy hematology, urinalysis, blood banking, parasi-
tology, and chemistry under the direct supervision of the
medical echncilogist.

f) Cheinistry technologist

Perform routine laboratory procedures on various sub-
stances which compare the universe and analysiS of body fluids.

g) Microbiologist

1) Studies the growth of micro-organisms and works pre-
ventative methods to control these diseases such as

1

29
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FACT SHEET

t

Some instruments and equipment used by,the medical technologifts are:

uicrotomes

distillation apparatus

centrifuge

microscopes

incubators

flasks

pipettes

condensors

test, tubes

colorimeters

automated electronic analyzers

....".:_

t

,:.

25
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CONVERSION

The conversion between the metric system and the English measure
ment and how it relates to medical technology will be discussed.

It is important for you to learn the metric system if your future
.occupation-is in a health related field. The entire health field is
beginning to use the metric system more and more. For example, many
hospitals., laboratories, and community health clinics use these meas-
urements today.

Perhaps the biggest difference between the metric system and our
English measurement system is that tn the metric-system all units have
a uniform scale of relation based on a decimal.

Exaniple: 1 meter = 100 decimeters
1 decimeter = 10 centimeters
1 centimeter = 10 millimeters

31.
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ACTIVITY

Fiom your discussion on conversions of the inglish measurement system
and the metric system, answer th4 following` questions:

1. What axe .the metxic and engtish-measutements iot tempexatate meted?,

2. Why L6 the mettic system loteietXed to the engtish meastftement in
the heatth geed?

3. What is a titask?

4. How does the met/tic system tetate to jobs in medieat. technotogy?

32



GUEST SPEAKER

28

The Guest Speaker, will demonstrate the use of the metric system

while doing some scientific experiments.

After the demonstration you are invited to ask questions.

33



BRAINSTORMING

Blood Typing -

29

(a) The basic genetic iheory will be introduced.

(b) There are many reasons for giving a blood test. Examples
are listed below: .

(1) To determine a blood type in the event of the'need for
a blood transfusion.

(2) Certain blood types, 1f mixed in conception, will pro-
duce abnormal offspring.

34

(5'
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FACT SHEET

There are four groups or types of humariblood. They are (1) A,
(2) B, (3) AB,.(4) 0.

2) Mixing the wrong blood types can cause fatal injury.

3) A universal donor comes from Group 0 and a universal recipient
comes from Group AB,

4) The four blood types are found in all races of man, even though
they are inherited.

5) In Dur blood there, is a substance called Rh factor which is class-
ified into two-groups: Rh-positive and Rh-negative. Rh-negative
safely receives only Rh-positive transfusion.

tiz

6) It is very important for couples.at the child-bearing age to know
their blood types. If a mother has Rh-negative and the father Rh-
positive any children after the first may be born seriously injured
or die before or shortly after birth.

7) Additional information will be given'to you on blood types and
blood diseasesby your teacher.

35
I
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ACTIVITY

A demonstration will be given on blood typing. After the demonstration
you will be provided with a blood typing kit to do some blood typing
on your own.

QUESTIONS:

1) What cau6e40 the dizeaze teukeumia?

2) Wow doe4 the Rh-liacton ati6ect ouit: tivee

3) Deliine anemic.

. #

4) Give the tiunction4 o btood in the body.

5) Why blood ptasma given in theTtace o btood?

36
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LECTURE

32

I .

Cells and blood cellslwill be discussed. The importance of the micro-
scope will be pointed! out. During, the lecture specific information
will be given on cells and blood cells.

FACTS:

1) Cells'are made up of several different combinations of elements.
The most commonly known blood cells are red blood cells and the
white blood cells.

2) The role of medical technology and it's related areas plays a
major part in the treatment of diseased blood cells.

37



Ol'GPNIZATION OF 111-BODY

FIG. A THE CELL-BUILDING BLOCKS OF THE BODY

B.14.1SCIE CELLS

C. BONE CEII.S'

FIG. B KINDS OF CELLS IN THE BODY

FIG. C GROUPS OF CELLS

ORGAN

WHITE

D. BLOOD CELLS

SYSTEM

STUDENT ACTIVITY

1. Using the given symbols', write in Fig. B. ,writingHW.
the kind of cells used chiefly in the-fol.-

, lowing situatlons: A) Lifting weights--LW,
B) Seeing--S,C) Nose bleed--NB, D) Broken
Arm - -BA, E) Stubbing toe--ST, F) Hand-

1

38

2. Groups of cells doing the same Job form
.Groups of these perfprming the

same job form an .Groups of
thede that do a similar job form a



Si

ACTIVITIES:

1 "*.
1) Comparing and Contrasting red and white cells on a slide.

.:.

:

1

2) Looking at eh break up of red blood cells when placed in water
as compared to red blood, cells placed in saline. $3

39

-;

I
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ACTIVITY

You will be provided with samples of blood showing clotting and non-
,

clottin (using anti - coagulants). These will be viewed under a micro-
,

scope.

Comments:

r.

1.4

4

z



ACTIVITY

DEMONSTRATION - BRAINSTORM

A labordtory setting will be provided for you to see various
tests in areas such tli;:,

A) Hematology

B) Microanalysis(urine)

,
:C) Microbiology

D) Chemistry

E) Histology(tissue)

F) Cytology(smears)

G) Seriology(serum other than chemistry)

,

41

c

,
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BRAINSTORMING

4A

1) What is diagnosiz? (de6in,ttion)

2) What i4 the medieg techno.t.ogy .team xoteAunetion to the doctors?

3) Heatth eau team and .the liunct,* o diagno4tie 4eAviee4 in it.

.4-

.42
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FILM

"DIAGNOSTIC SERVICES"

Record your observations as precisely as you can.- Group the different

types of occupations and list the kinds of accurate data each of them

supplies the doctor.

,

38-
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ACTIVITY

You will "view slides under a microscope showing ypes of bac-
'

teria. A culture of bacteri0 can be made from your hands (before and
after washing.)

DISCUSSION:

1) Discuss the imprtance of accuracy in:

a) testing

b) recording

c) reporting

2) -List some-kinds_of_mistakes_that-can-ccat-loss of lite.

3) List some mistakes that can cost loss of money.

39



ACTIVITY

1) You will be provided with lab forms to prepare.

DISCUSSION

2) Name some of the areas of employment.

4

40

J



A demonstration of the EKG and EEG machine will be given.

X-ray department will also be Visited.



..?

BRAIRSTORMING

In every occupation there are the do's and don'ts -- the
rights and wrongs. What are some legalities associated with
Mhdical Technology?

1)

42

3)

47
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UNIT III

NUTRITION

4



44

ti

OBJECTIVE S:

1. Students should be able-to identify and know. the major food
groups.

2. Students should be familiar with nutrition as it relates to
health.

3. Students should be able to properly select what to eat.

4. Students should know the major disabilities requiring the
assistante.of a dietitian.

5. Students should know the major facilities rkuiring the
employment of dietitians.

6. Students should become aware of the role of a dietitian in
aiding patients.

49



MASTERY LI

You are to become familiar with the wor
this unit. Tetminology here is astiociat

listed below as you study
with nutrition.

amylopsin esophagus mouth

atherosclerosis fats nitrogen

biotin flourine utrients

calcium gallbladder nutrition

calories glucose or dation

carbohydrates glycerol panclreas

cholesterol hemoglobin pantothenic acid

clinical hydrogen pepsin

.colostrum hydrogenation pharynx

contamination iodine protein

coronary iodized salt ptyalin

deficiency lactase pyridoxin

dehydrated ,large intestine 'rennin

deterioration linoleic acid riboflavin

diabetes lipase small intestine

diet liver stomach

dieteticassistant maltase sue -rase

dietetic technician metabolism tongue

dietitian milligrams trypsin

enzymes mineral vitamin

50



DIGESTIVE SYSTEM

The two major functions of the digestive system are diges-
tion and absorption.

For our bodiea,to bengfit from the food we.eat it must
be digested. Converting food to a state inwhich it is capable
of being taken into the cells by way of'the blood plasma is"di-
gestion. Absorption takes place when di,gestedfood is trans-
ferred.to the bloodstream.

The alimentary canal and accessory organs are the two
major groups of organs the digestive system will be divided into.

The mouth, the pharynx, the, esophagus, the stomach, the
small intestine and the large intestine help make-up the mus-
cular digestive tube extending through the body, which is known
as the alimentary canal.

The liver, gallbladder and pancreas are the components of
the accessory organs. They are vital to the digestive process
in our body.

A
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During the conversion process the complex food we eat is
transferred into various kinds of chemical substances which are
carried through the body it the form of blood'plasmefor the life
and growth of the body cells.,

. Cells need certain basic materials to grow and remain
healthy. Below are some of the basic materials needed.

a. Carbohydrates

b. Fats

c. Proteins

d. Mineral salts

e. Vitamins

contain the elements carbon,
hydrogen, and oxygen, and are
found in sugar and starches.

high concentration fuel value,
and in some cases carry im-
portant vitamins.

form the materials of which
protoplasm is made.

maintain the proper condi-,
tions for osmosis in the cells,
form a part of the'body struc-
ture (as in bone), and play
a large role in nerve re-
sponses and muscle contrac-
tion life processes.

Food substances that are essen-
tial for good health. They

*help to regulate cell metab-
olism.

f. Water The human body composition
contains about 6b per cent water.

47
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MUTH

LIVER

1

DIGESTIVE SYSTEM,

TONGUE

SALIVARY GLAND

ESOPHAGUS

PHARYNX

GALLBLADDER

PANCREAS

STWACH

VI ILI

ENLARGED ECT I ON OF
SMALL 1 NTESTI NE

wu...sTI
(ABOUT'

ig
115 FEET

NE
LONG)

'IRGE(ABOUTI RTETNEoNG)

APPENDIX RECTUM
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BRAINSTORMING

From the diagram of the digestive system your teacher will brain-.
storm with you the unctions of each organ.

Mouth

Pharynx

Esophagus

Liver

Gallbladder

Pancreas

49

Stomach

Small intestine

Large intestine

1

54
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FILF1: 00D: THE COLOR OF LIFE"

This film will serve as an introduction to the basic,grou0s

and will describe the kinds of food that we should eat.

55
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PICTORIAL INTRODUCTION TO ALLIED HEALTH

Fiui: "Come BLUE"

Brainstorm with the students the different areas they

viewed in the film:

1) What weke the majon heath atea4 covered?

2) flow do thue atea4 /mate to yours community heath
.6eAvi.ce6?

56



FILM: "HCRIZONS4NLIMITED"

Brainstorm with the students the different areas th0

viewed in the film.

NN

57
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FHA: "FOOD THAT BUILT GOOD HEALTH"

After you observe the film, try to record the answers to
the questions below as precisely as you can.

1) What were the goon majors Good gimps seen in the 64J1?

2) List thueixamptes o6 good .pound in each o6 the 6ixst two .groups .

3) List thtee kinds o6 good gourd in each o6 the &sit two patio.

4) Descnibe how the. body uses nuttients Otom good.



BRAI NSTORMI NG

ORAL DISCUSSION

54

1) What ake good Good habit4?

exampte - knowing what Good become4 (14; not coniining oun4etve4
to 4eteetion4 o6 out tiavotite 600d4 when L t4 not
nutAitionatty cam_ and vatuabte.

2) What'ane poor, Good habit4?

exampte eating onty 600d6 we want, itegaideea4 66 what out
body need4.

5 9



FILM: "HUMAN BODY: NUTRITION AND METABOLISM"

1) Vi s. the ailieten6e between the bahat metaboti6m and
active metabolism.

2) Exptes4 the eneAgy tegatements oli metabot.1.4m in un.it.s of

catonie4s.

3) DiSCU44 the Iiive C24.44 e4 06 clunica. zubatances which um-

ptia- ate =taut licloths.

1.

2.

3.

4.

, 5.

I

1

1

60

55



FIG'; A. FOUR FOOD GRIPS

VEGETABLES AND FRUIT

FIG, B.

VITAMIN BODY USE FOOD SOURCE

A

.B1

B2

C

EYESIGHT AND RESISTANCE TO
COLDS AND INFECTIONS

GENERAL HEALTH7-STRENGTHENS
NERVOUS SYSTEM

GENERAL HEALTH7-PROMOTES
HEALTHY SKIN .

HEALTHY TEETH AND GUMS-
RESISTANCE TO INFECTIONS'

BUILDS STRONG BONES
AND TEETH

HELPS BLOOD TO CLOT

MILK, EGGS, YELLOW AND
GREEN VEGETABLES

MILK, MEAT, CEREALS, GREEN
AND LEAFY VEGETABLES

MILK, EGGS, MEAT, GREEN
AND LEAFY VEGETABLES

CITRUS FRUITS, GREEN PEPPERS
AND GREEN VEGETABLES

MILK, LIVER, EGGS

GREEN VEGETABLES, TOMATOES

f

STUDENT ACTIVITY,

Using the given letter, label the answers
found in Figs. A or B to the following ques-
tions: A. The vitamin that helps protect us
from severe winter colds . B. The vitamin

that helps heal a cut finger. C. The food

group to which macaroni belongs
D. The vitamin that helps us have steady
nerves E. The food group to which tur-
key belongs. F. The most perfect liquid

food source. G. The vitamin 'that helpi

you have a,healthy skin complexion.
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EACI SHEEI

Your teacher will provide you with information on nutrients,

calories, and vitamins.

NUTRIENTS -- food parts the body uses for energy, growth,
and replacement of worn out structures.

Five main groups of nutrients:

1. Carbohydrates

2. Fats

3. Proteins

4. Minerals

S., Vitamins

62
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CALORIES - unit measurement of energy in food.

Four characteristics affecting calorie requirements.
4

1. Age

2. Sex

3. Activity

4. Height and Weight

Major Vitamins

Vitamin A

B
1

or thiamin

11 B
2

11 riboflavin

B
12

foliC acid

ascorbic acid

I I

I I

D

E

Niacin

Pantothenic acid

Pyridoxin

Biotin

63

r

.1

1

\
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FILM: "UNDERSTANDING VITAMINS"

As you view the film, try to answer the following questions:

1) What vitamin deiiciency cauziez the dizeaZe Zewtvy?

2) What 4.4 metabolize

3) What iz the note oi vitaminz in body Aegutation?

64
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HOMEWORK ASSIGNMENT

1) Name the'Sazic. Seven Food Gtoup eta44iiiication4 and than vitamin

tountekpakts.

2) What i4 the dilitiekenct between the Buie. Seven Gkoup and the Babic

Four. Gkoup?

65
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Elikl: E. MI H.

Compare the .fast homewod assignment on the basic seven group and
the basic lima gimp with what you have &aimed in this

Now does thi4 new ingonmation dqliek 6nom our past inlionmation on
the good groups?

Develop ,nom this Iiitm and previous ingormation a postet iteustAating
the Basic Seven Food aoup.

ea.

66



',FILM: 'TOWARD 11E VICTORY OF HEALTH"

This film gives a summry of most materials you have been exposed
to in this unit. Disc ssion will be handled by the teacher after
the class has viewed the ,

2)

3)

4)

I

67
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BBAINSTORMM

63

The teacher will brainstorm' ith you about the relationship. of
carbohydrates, calcium,.calories, protein, fats, minerals, vitamins,
and water to foods and the body needs.

1. What gun.cti.on.s do can.bohydicates zexve in oux body?

2. What axe the majors littneti.on6 o6 gala itt owl. body?

3. What axe the majors gunctiona o minutats ours body?

4. What axe the majors gune.,ttonz og pxotan6 cwt. body? II

5. What majors v.itami.n4 arse bound A the good in the vegetabte
gtoup? What axe the tiunc,ti.ona o4 thesse tzitami.n6 in

am body?

6. What tiwictiona do caeciwn ptay in ooh. body?

7. What 14 a noionat catolule .goad pelf day bon a teenagex?

8. ,Why watex iinpontant gon the\body neecie

68



GUEST SPEAKER

.

6 9

)
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ACTIVITY: OPEN-BOOK

List the amount of carbohydrates, calories and proteins found in the
foods from the food groups as'listed below.

A. Milk Group

14 cup of evaporated milk
cup 'of cottage cheese

14 cup of cheddar cheese
14 cup of ice cream
14 cup of butter
14 cup of buttermilk

B. Meat Group

3 ounces of poultry
3 ounces of fish
3 ounces of beef
3 ounces of pork
2 eggs

4 ounces of dry beans
4 ouncesof dry peas

C. Vegetable - Fruit Group

3 ounces of grapefruit
3 ounces of spinach
3 ounces of sweet potatoes
2 ounces of papaya
2 ounces of collards
3 ounces of pumpkin
4 ounces of strawberries
3 ounces of guava
2 ounces of kale
2 ounces of mango

D. Bread and Cereal Group

2 ounces of ready-to-eat cereal
4 ounces/of macaroni
2 ounces of cooked cereal
5 ounces ofcornmeal
1 slice of bread
2 ounces of rice
3 ounces of spaghetti

7 0

Carbohydrates Calories Proteins

Carbohydrates Calories Proteins

Carbohydrates / Calories Proteins

CarbohydrItes Calories Proteins



is BIG DINNER TABLE

2, FENU PLANNING

66

You are asked to observe both films very carefully. The
lesson tomorrow will depend on how precisely you gathered and
recorded observed information.

1. How ad each nationatity alga in that tiood
<selection habits?

2.. How ad each nationaaty dilitiet in that icood-
ptepaution?

3. Explain the 604'4 need Sot Sood.

4. Whyte do you expect to Sind a dietitian in yours
4schoot?

71
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EAU SHEET

All the food elements needed to keep a person healthi make up a
balanced diet.

Deficiency diseases are caused by the lack of a nded food element.

A person who supervises the preparation of foodVand plans menus by
using the prindipals of nutrition is called a dietitian.

Dietitians can be found employing their skills and services in a
number of facilities (hospitals and hospital related facilities such
as nursing homes, health care enters, communitihealth services, and

'clinics). Food management positions employ a large number of dietitians.
They can also hold positions in educational institutions.

72
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BRAINSTORMING

THE ROLE OF A DIETITIAN

68

Your teacher will brainstorm with you on the statements and ques,
tions below. Record your answers in the spaces provided when your teach-
er decides you and your classmates have the appropriate answers.

1) Li...6t the varcious tiac,itAties -emptoying the sekvices oti diet-

itians in you& community.

2) Gtoup the tiacitities in the above Zistaccouling to categmies.

q"

3) Labee each category.

4) What ate the major liunation4 os Ctinicae Dietitians?

5) Deliine the basic toteloti a dietetic technician.

6) Deliine the bazie tote oti a dietetic assistant.

73
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FIELD TRIP

a. A trip to the Vocational center food service class. Demonstrations
by students in the food class should increase your knowledge of
preparing a wellbalanced meal.

b. Your teacher may elect to have you visit your own school cafeteria.
An interview with your school's food service supervisor should be
educational.

Specifics as to what to look for will be given to you by your teacher.

Field Trip Feedback:

1) V.cd you ineteaae your knowtedge og the Aeaponaibiutiea ol6 a
Food Setviee SupeAviaoia

How?

Why?

2) Now coutd the. Vtip have been moAe e66eetive?

A)

13)

C)

3) Why i.mpoittant ion peacea zetving.good (hozpitata, nuAzing
homes, ca6etenZaa, and ete.) to emptoy dietttiame

7 4



GUEST SPEAKER

For today's activity a speaker will discuss with you the area of
dietetics. This presentation will be a general discussion on the types
of jobs that are available in this field, job functions and qualif-
ications.

Some questions you might want answered:

a) Education and training requirements

b) Places employed

c) Opportunity for advancement

d) License

t

75
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GLOSSARY

Carbohydrate - Sugars and starches that supply energy for the
body. Sources - sugar, jelly cake, ice cream,
bread, potatoes, rolls, cereals, pastries, etc.
The abbreviation is CHO.

Fat -.A concentrated.source of energy. Sources -
Butter, oil, shortening, margarine, bacon, etc.

Protein

Calorie

Sodium

Gram

- For muscle building. Sources - Milk, eggs, meat,
fish, cheese and poultry. The abbreviation is
Pro.

- A unit used for measuring the energy value of
food as degrees measure heat or cold. Calories
are derived from carbohydrates, fats and protein.
Those calories are needed and are turned into
body fat.

- A mineral found in table salt and many other
foods, such as, eggs, meat, milk and some
vegetables.

- A unit used to measure weight. 30 grams equal
1.oz.; 60 grans equal 2, oz.; 90 grams equal 3 oz.;
etc. The abbreviation is g.

Milligram - One thousandth of a gram.

Mechanical - A modification of any diet making the food easy
to chew and swallow.

Hi-Hi - A high calories, high protein milk drink used on
liquid and high protein diets.

Modified Diets - Also called "Special Diets". A modification of
the regular diet to limit or add various nutrients
to the diet.

Nutrients

Sippy Milk

Nourishments,

- Nourishing components of food - CHO, protein,
fat, minerals, vitamins, calories, and water.
Also, known as foodstuffs.

- The fortified milk formula or a mixture of milk
and cream used on the Bland I diet.

1/
--In between meal feedings.

76
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Dietitian

Supervisor

Cook

Food Service
Worker

GLOSSARY

-Professionally trained person who directs Admin-
istrative, Educational and Nutritional aspects
of Department.

-Employee directing a group of workers.

- Employees who cook food. May also serve hot food.

-Prepares, serves and cleans patient and other
trays. Also cleans.

Ingredient Con-
trol Employee -Receives, stores, and distributes food.

Vegetable Man

Nourishment
Employee

-Processes and stores fresh fruits and vegetables.

- Prepares and serves in between meal feedings and
tube feedings for patients

Ward -A Nursing Unit consisting of-a specific number
of patients cared for.by Nursing peksonnel.

- Removing dishes and left overs from soiled trays.

- All 3 meals or food for one day for one person.

Tray Conveyors -Large heated-refrigerated carts-capacity 18-20
trays.

Menu -Daily listing of foods served at each meal.

Stripping

Ration

Steam Kettle - A large kettle made with hollow sides filled with
steam which cooks the food.

Trunion -A steam kettle that tilts.

Frialater -A deep fat fryer used to fry potatoes, fish, etc..

Oven -An enclosed area heated to cook with dry heat.

Bain-Marie -A hot water bath. Ours is covered and is used
like a double boiler.

Tray line - A long counter, partly heated, partly refriger-
ated where food for a meal is kept while trays
are being served.

7'7
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7.3

UNIT IV

REHABILITATION

78



REHABILITATION

ALLIED HEALTH FIELD:

74

1) What is tehabititation?

2) What ate Acme the liunctionzo6
a uhabWtation thertapat?

3) What 4kat6 are nedeuany OA pito-
iiiciency in nehabiatation -therapy?

4) Whatitype4 o6 educationat bachgtound
ate nequirted in tha etd?

This unit is designed to help you recognize and understand the

uses of REHABILITATION (re-ha-bil-i-ta-tion) as a treatment for var-

ious disabilities serviced by health care workers in the Allied Health

Field. A DISABILITY (dis- abil -i -ty) is a physical or mental impair-

ment. The area of rehabil
\
tation involves many kinds of services to

1\
people with many different types of disabilities. You will be given

an overview of the occupations and services proVided within the field

of Rehabilitation. The work of a Rehabiltation Therapist includes ac-

tivities in the following areas:

1) Corrective Therapy

2) Educational Therapy.

3) Manual Arts Therapy

4) Occupational Therapy

5) Physical Therapy

6) Recreational Therapy

If this unit is successful:

1) You witf. be abte .to deliine those diaabLeitia that Aequiite the
azzi4tance a tehabititat2on thertapiSt..

79
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2) You mip,t be awake o6 thou_ occupation4 de6ined a4 xehabititation.

3) You wit be abte to devetop an awatenes4 o6 the xeaponsibitities
o6 a uhabititation the/Lariat.

4) You wite identi6y with a person who has 4u66eted a disabitity.

5) You wit become 6amitian with teAminotogy a44ociated with Rehab-
itUation Therapy.

6) You wite be 6amit2at with the (Lae o6 equipment .involved in the
work o6 a Rehabititation Thexapiat.

80



rASTEgY VOCABULARY LISTS

A) rehabilitation restricted

therapy adjustment

disability aspiration'

disabled impairment

mental capability

psychological motivation

physical frustration

treatment recruitment

B) Corrective Therapy

Educational Therapy

Manual Arts Therapy

Recreational Therapy

Occupational Therapy

Physical Therapy

Respiration Therapy

Audiology

Prosthetics

Orthothetics

C) anatomy radius

skeletal phalangea

muscle scapula

bones ribs

tibia joints

81
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femur

tarsals

clavicle

mandible

D) equipment

crutches

cast

brac,/

limb

Haversian system

humerus

lamella

wheelchair

hydrotherapy

passive exercise

82
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PART I

78

OBJECTIVES: 11 You wilt be abbe to name the occupation6 in-
cluded in xehabilitation thetapy.

2) You wilt know what dizabilitie4 xequite the
auistance os a nehabititation thekapist.

3) You witt begin to acquite an awatene44 the
xole4 a thekapi4t peay4 in xe4toting a patient
to uzetiutne44.

Your teacher will ask you to brainstorm (and later to dkscuss)

as many different types of disabilities as you can that might require

some type 8,f rehabilitation.

Use the space below to record your ideas:

83
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111

today you will view a film entitled ACCEIT ON USE.

After viewing the film, try to answer the questions below:

11 What is the /tote o6 the Rehabititation Theicapist in helping a
patient?

2j What type o6 disabiiities did you zee that needed the 4eAvices
o6 a Rehabititation Thenapist?

3) Liz t the .spec i6ic .shit pen6onmed by the tiimapiat a the 6iem.

4) Do moat o6 the thekapists in .the 6iad o6 Aehab,Uitation deal
with PEOPLE, DATA, oft. THINGS? Rate them on a scate o6 1 - 10

OA each. (1Uthe ,P..o7ieaT 10 is the highest.)

84

79



4

Develop a notebook which illustrates the different kinds of

disabilities which require rehabilitative treatment,. Pictures may

be gotten from newspapers, magazines and books. You may also draw

some entries, if you wish.

Be sure to label each picture to show what area of rehabilita-

tion it belongs to and the different kinds of activities that the

specific therapist would perform.

85
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RJLE PLAY SITUATIONS

You\will be asked to experience some disabilities over a short

period of time, with the option in some cases, to continue for 24

hours. As you are forced to function with less than 100% ability,

evaluate your experience by thinking of the answers to the following

questions:

1) Now did you .6ee.e?

2) What did you 6ee.2 wexe the neactions os otheA4 to you4

3) HOW tong did it take you to adju4t to your di6abi..tity?

4) HOW might you hap 4omeone ebe adjust to .h24 expeAience

ACTIVITIES

a) !Tear a blindfold to simulate blindness.

b)- Wear a mitten on one hand to simulate the experiknce of a person
who has lost full use of one hand.

c) Wear an arm sling to simulate 1 s of the use an arm.

dl Walk on one crutch to simulate leg loss.

e) Perform single tasks from a wheelchair to simulate back(spine)
problems and relative immobility.
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GUEST SPEAKER

A peron who has expextenced rehabilitative treatment will come

to class to speak with you. He(she) will discuss his experiences as

follows:

%

) Feelings about his disability when it occurred

b Adjustments that he made to compensate for his disability

0 Concerns and aspirations about how his disability might affect
future plans\

You may want to jot down some questions to ask him during the
class discusOon/question and answer period.

This week you. have been introduced to the field of Rehabilitation

Therapy. To evaluate your understanding, complete the Mast'er'y Sheet

on the next page.
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MASTERY SHEET #1

1) REHABILITATION is

2. A DISABILITY is

3) Five(5) activities of a Rehabilitation Therapist are:

1)

2)

3)

4)

5)

4) How do you feel about a person with a disability?

5) List at least 3 of the problems that you think you would en-
counter in working with a person who has a disability.
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PART II. PHYSICAL THERAPY

FILM

A film on physical therapy will shown today entitled Decision.

This film deals with various career possibilities in physical therapy

in which one might be employed.

After viewing the film, record the answers to the questions below

as precisely as you can.

1) What lands ob heatth careen choices are shbwn in the Wm?

2) What types o b activities did the heath wortkeA4 ix the Wm petioxn?

3) What specitiic skit& weAe imotved in the activities?

4) DeAscA,the the necessary educati.onae, ba.e.kgitound 60n peA.6counance o6
tkese activities,

\ .

5) Rate the intetaction oi a Physitat TheAapiSt with /tweet to
PEOPLE, DATA and THINGS. Use a scale o6 1.-\10 (1 Zs the .Cowes -t,

1-0-11thT-gghest17----
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LQUIPMENT OF THE PHYSICAL THERAPIST

Your teacher will show you several numbered photographs of some of

the kinds of equipment used by a physical therapist.

Place the proper name of each piece of equipment shown next to the

correct number of the photograph below.

Choose the names from this list: crutch, cast, brace, wheelchair,.

exercise, sling, whirlpool, walker,

1. 6/

2. 4

3. 8.

4. 9.

5. 10.

Ftom its appeatance, what use might each piece o6 equipment have?

Now cateiutty aspect the actual equipment. ,(How does each piece
compare with' .c pictute?)

Are there any adjustment knobs on .levers on the actual equipment?
16 thence cute, what backgtound iniotmation and shifts would you need, in
order to be sane that your adjustments and use would not be ha/mica:to
your:, patient? What aiaAmation woad you need to know in order to use
thi.s equipment )0/Lope/ay?

90
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-I I I . THE MUSCULAR-SKELETAL SYSTEM

A. JOINTS

Your teacher will now show the class a model of the human
skeleton. Look it over very carefully.

During the next few class sessions you will be studying
the bones and bone structure of the human body. Carefully in-
spect the placement and organization of the bones in the skele-
ton. All of the bones are joined together to form the body's
supporting framework.

Helping join the bones to each other are the joints. There
are five(5) major types of joints:

1. BALL AND SOCKET (hip joint, shoulder, wrist, ankle)
2. SADDLE (thumb)
3. HINGE (elbow, knee)
4. PIVOT (some vertebrae)
5. PLANE (carpals)

Notice that you have been given some examples of each type'
of joint. Using the skeletal model, see if you can discover the
similarities and differences between them. Consider:

1. Do-the paitt4 os each .type \o6 joint move togethex?
2. Now do the pa/az o6 each joint move?
3. Now much movement Ls ateowed by each?
4. Which type <seem to allow Son guatezt pmedom os

movement?

91'



LONG BONE

THE SKELETAL SYSTEM

SKULL

COLLAR BONE

SHOULDER BLADE

BREASTBONE

RIBFLAT BONE

IRREGULAR BONE

SHORT BONE

.4)

MYLES OF BONE SHAPES

HEEL BONE

VERTEBRA

PELVIS

-KNEECAP

STUN ACTIVITY

1. Using the symbols given, mark which bones 2. Give one example of each type of bone
give proection to: the heart ( ),the shape: Long , Short 1

brain ( ),the spinal cord ( ),the Flat ,Irregular .

lungs. ( ).
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FIG. A WRIST

FIG, C KNEE

JOINTS

No
POVEMENT HERE

MOVEMENT
HERE

FIG, B SHOULDER

I /

FIG. D SKULL ATOP ERTEBRA

BALL AND SOCKET -- ROUNDED END OF BONE FITTING SNUGLY
WITHIN ANOTHER-BONE.

. .

pRTES OF HINGE PioVEMENT AT JOINT IN ONE DIRECTION .--

EELY LIKE A DOOR.

PlovA4LE PIVOT .BONE RESTING ATOP ANOTHER BONE)

JOINTS .PERMITTING FREE MOVEMENT,

1

GLIDING BONES SLIPPING OVER OTHER BONES
WITH A FREE FLOWING MOVEMENT.

STUDE4T ACTIVITY

1. Using the information above, label each
figUre to show the type ?f movable joint,
2.- Identify these types of movement joints:

a. Hip
b. Ankle
c. Elbow
d. Knuckles

93
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JOINT MALFUNCTION

You have learned that joints allow for movement and position changes
of the body. They allow us to bend, ,stretch and straighten, our limbs
towards the center of our body, and rotate and swing our limbs and appen-
dages. Imagine not being able to shake your head, or bend yotir knees,
or hold your arms straight out in front of you. When your joints are
not functioning properly, you cannot perform even the most routine ac-
tivities.

Usint the space below, brainstorm this question:

Now coued matliunct4on ora joint aitieei a peA4oni4 Zi6e 4sty.2e?

One of the purposes of rehabilitative treatment is to restore the'
body to usefulness.

Now do you think ItehabitUation cowed help a peruson with a joint
mae6unction?



ASSIGNMENT:

90

Using the drawings in Appendix A as reference, DRAW and LABEL each
type of joint. Next to each give an example of where the joint type
can be found in the body`. Also, reco'd the degree 'of movement allowed.
by each type of joint.

9 5



B, BONES

You have observed the position of the bones in the h
Now, as comparison, a cow skeleton will be,made available
it over carefully. Try to pick out at least one location
major types of joints.

uman skeleton.

to yoU. Look
of each of the

91

As you inspect the cow skeleton, think of the to the following
questions:

1) Now dou tha adeton diAtietAltom the human ade;ton?
.2) Now au the two adeton4 atilze?
3) What do the bone4 took Uke?
4. Now da the bone4 tied?

Bones have several functions. They:
/ /*

a) Provide a frame for the bOdy.
b) Protect delicate orgns and other parts of the body.
c) Provide a place for muscles to attach.
d) Act as a storage tank for calcium.
e) Produce blood cells.

Because bones are so vital, it is important to understand their
structure and composition.

96



STRUCTURE OF BONE

Your study of bone, structure will begin. wi1th a laboratory lesson.
For this assignment, you will need:.

s microscope
slidei of bone-Cross sections.

After you have focused and observed the slides under both high and
low power magnificalaod, DRAW each cross section as you see it The

most noticeable st9udture on the cross section should be the Have ian
(ha-lier-sian) system of concentric or circular layers.

Be sure to label each drawing clearly.

After your class dis&isses the structure of bone, you may want to
/look at these slides .again.

92
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. GROWTH AND REPAIR. OF BONE

QUESTIONS: '

1. Do bones nepavc themetvos cortneetty of .the time?

93

2. What-au two (2) thimg4-a pemon can do -to atd hucceialiat bone Aepatiji

3. Bittegy de4oxi.be how a bone brteak kepaiica .itaet

98
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THE MUSCULAR-SKELETAL SYSTEM

OPTIONAL ACTIVITY:

Appendix B contains a diagram of the skeletal system. Some of the
major bones are labeled. Using the.Appendix and the model of the skele-,
tal system_that is in your classroom4 identify the following bones:

1. Mandible (jaw)
2. Frontal Bone (forehead)
3. Clavicle

-- shoulder4. Scapila
5. Ribs'

6. Vertebrae(spine)
T. Humerus (arm)
8. Sternum (chest)
9. Ulna

-- forearm
10. Radius
11. Phalanges (types of fingers)
12. Pelvic Girdle
13. Femur (thigh)
14. Patilla (knee cap)
15. Tibia

leg
16. Fibula
17. Phalanges (tips of toes)



MUSCULAR SYSTEM

RESPIRATORY TUBES

SMJOTH MUSCLE CELLS

STCMACH

IWOLUNTARY hjoVEMENT

YOU CANNOT CONTROL)

FIG, A

STRIA
CELLS

AalLAIAIL.
a-- g

%Limit, velaJNT

(((//

FIG. B LIFTING
D HEARTBEAT

5. PREATHING

: RUNNINGNNING /
Q.

. SWALLOWING
4. BLINKING EYES 181 SINGING

STUNT
In FIG. B, use, the following symbols to

show the kind o muscle action: V -6-Volun-
tary, IV--involdntary, B--Both Voluntary
and involuntary.

A

ACTIVITY

2. The dark spots seen in smooth muscle cells
(FIG. A) are the of these muscle
cells.

100
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MUSCLES

LABORATORY LESSON #2

PURPOSE: a) To identify and draw the three basic kinds of
muscles in the human .body:

1) cardiac
2) striated
3) smooth

b) To list some of the ,slmilarities and differences
between these Muscles.

,MATERIALS: Microscope
Cross-Section slides
Anatomy Charts
Drawing Paper,
Appendix C

METHOD: 1) Focus each slide undelow and then under high power;
2) Draw what you observe;
3) Label eachrawing;
4) Compare and COntrast:

a) location 'of each type
b) voluntas:y Or involuntary?
c) "Smooth or striated?

General appearance

'101



'DISABILITIES OF THE MISCULAR-SKELETAL SYSTEII

A physical therapist will be cowing to class to discuss careers in
physical therapy and the importance of understanding the workings of the
muscular. skeletal system in order to successfully perform as a physical
therapist. Before her arrival, you may want to jot -down below any ques-
tions or ideas you would like discussed.
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PROJECT ASSIGNMENT

Choose-One

A. Describe one major limb according to the typo of bone, muscles and
joints present in it. Use diagrams and drawings in your explana-
t ion.

B. Build a limb. Show the type of joint present and the relative size..
Also include major muscles.

I

See your teacher for the work completion deadline.

103'
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ACTIVITIES AND QUESTIONS

1. Ikaw the thtee majot mocte4 and diAcusA the diSSenenewbetateen
them in tenin6 oS appeanance and Sanction.

2. Where £4 each macte type tocated?

3. How doeA the maacte 0/motion hetp it to accomptish 4,t4 tianWon:
'pnopetty?

4. De4cnibe a.macte conttacti.on.,

5. What ate the!fajot chanacteniAtic4 oS bone?

6. How does a bonefiteak tepait etly

7. Hoe:' cooed medicat cane colt/ma a bo e break on matiotmation?

8. 'What type4 o tehabititative cane tteatment would 'a Phoic
Thenzpiat u6e to help teAtote iunction aittt a buak?

9. What Jobs do jointA pettiotm?
How many type4 oS joimtA ate thene?
Name the types o jointA.

41.

104
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BORATORY PROJECT

BONES
MUSCLES
JOINTS'

FROG DISSECTION.,

100

A. You will be shown a Video-Tape of a simple frog dissection - Follow
each step .very carefully. Using t e'diagrams of the frog. that -have
bee given to you by your teacher, try to pinpoint all of areas shown
on the video-tape.

Be especially careful to observe the close relationship between the
bones-, muscles and joints.

I

B. Now you will be divided into laboratory teams. (RemeMber, teamwork
is. the key to success in perfollirlg any task)'. Each team will be
expected to successfully DISSECTS AND STUDY ONE MAJOR LIMB.

Choose the limb yo a re going to w ork on

*You should be able to identify and.name the major bones, musc/les, and
joints. .

Your instructor will provide you with more detailed directions of
this assignment.
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UNIT V

NURSING

106'
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NURSING

ALLIED. HEALTH F I ELD 1 ) What i6 nunaing?

2.) What axe some 06/the 6tinction.s of a
nuns e? ,

3) What.4kitt4alte neces4aty 04 pu-
6icieney in numing?

4) What types os educationa backg4odnd,
1 au 4eivarted in this gad? .

This unit is designed to help you recognize and understand
the nursing (nus-ing) profession as,a\vital part of the health
care team. The area of nursing kinds of services
to many people with many different types of illnesses'and disabil-
ities. The work of a nurse s as follows:

I. ,

A. PrOfessional Nurses
1

1. Hospital nurses.\
2. Private-duty nurses

4.) Occupational or Industrial Health nurse

3. Public Health courses . . .

5. 06hers ;

.
,

a) Teaching .

b) Branches of Government (federal, state and local)

B. Prictical Nurses

C. Nurses' Aide

\

The following is a brief overview of the ursing proferlsion:

Professionsl nursing was founded\by Miss Florence Nightingale.
In London in 1860 Miss Nightingale esta lished'the first school of
nursing. Massachusetts General Hospita f Bellevue Hospital, and
New Haven Hospital were the first nursin schools established in
the United States in 1873. In 1896 an organization for professional
registered nurses was organized.



INTRODUCTION

/

par

tNurses can be found implementing their skills-in all
parts f the world; small towns, large-cities, and farm areas.

.)

Nurses porform a variety of tasks. ;,'Icst of us associate
them with caring for the sick. That is a major function, but
by far not the only one. Some nurses are working hard helping
well people stay well. Others work with the young ana the old'
teaching them how to protect themselves fromidiseases. Still
others'are employed as educators teaching their skills in
colleges and universities by training others for the nursing
profession.

Jj
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OBJECTIVES.:

1. Students shoilld know the fuactions of Professional
and Practical Nurses.

2. Students should be familiar-with the'categories of
careers in nursing.

3. Students'should know the major facilities that employ
nurses.

4. Students. should be aware of,the various roles of nurses
in aiding patients..

5. Students should be aware of the roleof nursing as it
relates to the health care team.

6. Stuaents,should be familiar with terminology associated
with nursing.

7. Students should be'familiar with equipment'uied by Nurses.



Ir

ABDOMEN
ABSORPTION
ACUTE
AGITATED
AIRWAY
ALVEOLI
AMBULATORY
ANTIBIOTIC
ANUS

APNEA
ARTERIOSCLEROSIS
ARTERY
ASEPSIS
ASPIRATION
ATTI TUDE

ATELECTAS IS

AUTOCLAVE

AXILLA

BACTERIA
BENIGN
B ILATERAL

BIOPSY
BLADDER
B/P
BODY ALIGNMENT
BOWEL
Bif
BUTTOCKS

CALORIE
CATHARTIC
CATHETER
CELL

CHRONIC
COMA
COMMODE
CONFUSED
CONSTIPATION
CONTAMINATED
CC .

CULTURE
CYANOSIS

DE CUB I TUS ULCER

DEFECATION

DEHYDRATION ; -
DIAPHRAGM
DIARRHEA
DIASTOLE---

DIGESTION -----
DIRTY

VOCABULARY WORDS

N

ss

1

DISINFECT
DISTENDED
DIURETI C

1 DYSPNEA

EDEMA
EMACIATED
ENEMA
ENERGY
EXPECTORATE
EXHALE

EXORIATED

FECES
FEVER
FLEET ENEMA
FLUID BALAN CE
FORCE FLUIDS
FOWLER' S POSITION

GERMICIDAL

HEART FAILURE
HEMIPLEGIA
HEMORRHO I DE CTOMY

HYPERTENSION
HYPERTHERHIA
HYPERTROPHY
HYPOTENS ION
HYPOTHERMIA

IMPACTION
INCONTINENCE
INFECTION
INHALE
INTAKE
ISOLATION

JAUNDICE
1.

KARDEX
KIDN

LACE ATI ON

MALIGNANT
METABOLISM
MUCUS

_.OBESE

ORAL HYGIENE
OUTPUT

110
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PANI

PARALYSIS
PARAPLEGIA
PEDICULOS IS

PERISTALSIS
PERSPIRATION
PROCTOSCOPE
PRONE
PROSTHESIS
PULSE
PURULENT .

RECTAL TUBE
RECTUM
RESPIRATION
RESPIRATORY DISEASE
RESTLESSNESS
RETENTION ENEMA

SEMI-FOWLER' S POSITION
SIGMOIDSCOPE
SIGNS
SITZ BATH

SPECIMEN

SPHYGMOMANOMETER.
STERILE.

STERNUM
STETHOSCOPE
STOOL '

STRESS
STUPOR
SUPINE
`SUPPOSITORY
SYMPTOMS
SYSTOLE

TEMPERATURE
TRACHEA'

TRENDLEBURG

UNIBILI CUS

URETER
ERETERA
URINAL

VITAL SIGNS
VOID

111
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COMMONLY USED ABBREVIATIONS

\\ Pre-op pre-operative

\Post-op post-operative

Pt. . , . patient_=-

P.R private room

S.R

P.14

Dr.

semi-private room.,

general ward

doctor

R.N Registered Nurse

L.P N Licensed Practidal Nurse
,

,N.A ti.. Nurse Aide

Tiets

Reg Regular. Diet

Liq ,Liquid Diet

,.

ADA Diabetic Diet

. < t,-,

, Lo .Na Low sodium Diet

,.--

NPO, nothing by mouth,

OR Operating room

' ICU Intensive Care Unit 1

O.B' Obstetrics

Gyn Gynedology

ER ... EmergencyRoom

OPD Out Patient Department

PHYSIO, Physiotherapy Department

A.M. morning

,NKA no known allergies 1:12

O

cz,
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P.M afternoon q d every day

00B out of bed q h every hour

BRP bathroom privileges q 2 h every 2 hours

I& E Intake & elimination , q 3 h every 3 hours

I & 0 Intake & "output cc cubic centimeter

1 As tol as tolerated amt. amount

i

ad lib as desired q 4 h .... O every 4, hours

.

c with q..i d four times a day

T P R Temp., 010, xis a sufficient quantity'
respirations

ac

Fahrenheit

before meals . . specimen

. _
dtv

I ,

BP Blood Pressure s without

F

spec ...

A..

due to void

pc- after meals SS Soap Solution

S & i ,./1"

sugar.AndHacetone SSE Soap Suds Enema

h hour , stat ...
..

immediately
-...,,

.

hs hour of sleep tbsp tablespOon
.

B.T bedtime bid , two times a day

I V Intravenous- tid three times a, day

lab laboratory kvo keep vein opened .

lb.(s) pound(s) H2O ....... .. ...... : .. water

. t

min. minute vag bleeding check vaginal bleeding,

o.d., . once daily
,

vag disch check vaginal bleeding

per by tsp ....... ....... CO" teaspoon .3.

po (pei os) by mouth wt. t. weight

prn whenever necessary EKG electrocardiogtgm

q every

113
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EEG electroencephalogram

G.I. Series gastro intestinal series

__,G.B. Series gall bladder series

I.V P Intravenous- pyelogram

Ba.Enema.. Barium Enema

F.B S fasting blood sugar

N.0 P Nursing Care Plan

v.s. ,-. vital signs

\

m4 . 0000000 mouth

R rectal

0 oral

D &C Dilation & Curettage

T,& A. Tonsillectomy & Adanoidectomy

CVA Cerebral Vascular Accident '

BP q 15 min. 6x, then q l'h X 6 Blood Pressure q 15 min."6 times, then
q 1.hour 6 times

mitered corner envelope corner on bed -
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licotP TAL NUR

A Hospital purse may be categorized as a general-duty nurse
or head nurse. Ho pital nurses work with other health care team
members in a varie y of settings to help speed patient's recovery.

I. General Duty Nurse

a) opera ing room
b) presc ibing for patients

I. medicines
2. treatMents,

c) Maternity ward and, Nursery
Giving ,patients

drugs
2. injections
3. treatments

e) 'Routine!Patient care
1, eating
2. hygiene
3. exercises

f) reportAng on patients
1. reaction to medicine-and treatment
2. physical condition
3. mental attitude

g) patints well being

II. Head Duty Nurse

a) supervisor of-e ward or unit (nurses and patients)
b) specialization

115,
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BRAINSTORNIU

Private-Duty Nurses

Employed by the patient rather than by an institution.

Public Health Nurses

1. Usually tend large groups of people outside hospitals

2. Work for government ;or private agencies

3. Often take part in community health programs

4. Go into the homes td teach patients:

a) with chronic illnesses how to care for themselves,

b) care for patients returning from hoipItals

c)' about pioPer 'diet

d) personal cleanliness

e) preventing illnesEP

5. Take part in community projects

a) polio-vaccination

b) 'chest x -ray

c) 'order sickle cell anemia tests

d) order blood count

.,

A
'hi,

4r,

6
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BRAINSTORMING

Occupational, or Industrial, Health Nurses

They are responsible for promoting
cut down or prevent accidents on the/job.
ibility is treating company employees for
cuts, and colds.

These nurses can be found working
such as:

a, banks
b. various business
c. factories
d. stores
e. schools

Educator

: /

offiCes

/

safety programs to help
Another kind of respons-

minor nilments, bruises,

in a variety of industries

Professional nursee/can be found teadhing in colleges and uni-
versities, writing books and articlesAbout the nursing profession,
and working as consultants for medical related firms.

Government

Federal
State
Local

117

Research
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I. REGISTERED NURSE (R.N.)

Works in cooperation with the doctor in the prevention and cure
of disease and other illnesses. The R.N. continually assesses the
patient's needs. Plans, gives and supervises Weide nursing care,
evaluates the patient's progress, and writes nursing care prescrip-
tions as needed. .Teaches nursing personnel and assists in teaching
patients and their families.

A Registered Nurse can be found working in:

A. hospitals
B. clinics
C. Special institutions.

1. psychiatric hospitals
2. children's hospitals

D. private homes
E. nursing homes
F. public health agencies
G. rehabilitation agencies

Some specialized areas registered nurses are employed:
/,-

A. care of children
B. medical-surgical /

C. mental health .
,.

'11D. psychiatry . .

//
. .

E. rehabilitation of the' chronically ill
i'

F% intensive care /1

'G. coronary care
,

H. pediatrics
,

;,>
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Educational requirements for Professional Nurses

I. Open only to high school graduates

1. preferably in the top 50%
2. college prep course preferred
3. pre-entrance tests

A. Baccalaureate Degree .(R.N.) Registered Nurse

1. 'four years in a senior college or university
2. major in nursing, including theory and practice
3. lidensing examination
4. advanced study at the master's or doctoral level is

necessary for positions in research, nursing education,
---administration,and-supervision.

114

B. Associate Degree

1. usually offered in a junior or community college
2. broader scope of courses eliminating repetition
3. two-year course of study to complete the,program
4., licensing examination ,, ,

,:.

C. Diploma
tr.

1. three -year prbgkam.focus,on the practical and tech-
nical,aspects of hospital nursing.

2. the nurse's diploma awarded to the graduate aiinifi s
her readiness, for beginning technicgl nursing pract ce
in,first-level staff positions

3. Some hospitals offer two-year programs
generally the diploma graduate is pkepared to do en-
eral duty nursing under supervision in a hoppital
.nursing Imme or physician's office.

119



II. Licensed Practical Nurses (L.P.N.)

1. Two kinds of practical nursing schools

public
. private

2. Ilighischool graduate is preferred

3. Usually one year, combining clas6roomistudy with actual
experience.'

A licensed practical nurse who has graduated from a state
approved school is'trained'and qualified to assist the professional
nurse or physician in the care of patients who are seriously ill,
and the prevention of illness'.

(a) They alsb may have duties such as taking and recording
temperatures and blood pressures, administering prescribed
medicines and treatment, and changing dressings. They make
patients comfortable by changing bed rinens,,helping patients
bathe, and 4her personal hygiene.

(b) A' practical nurse can be .found working in:

1. public health agencies
2. rehabilitatiOn agencies
3. hospitals
4. private homes
5. nursing homes,
6, special institutions,

a. psychiatric hospitals,
b. children's hospitals

7. clinics q

Advanced training: Some special
are employed: .

I. intensive care

3. isychiatric
4. medical-surgical /

5. rehabilitation nursing
6., coronary care /

. 7. kidney dialysi s /units

//

115

zed areas where practical nurses,
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CODE OF ETHICS FOR THE LICENSEDIPRACTICAL NURSE

The Licensed Practic4 Nurse shall:

1. Practice her profession with integrity.

2. Be loyal to.the physician, to the patient, and to her employer.

3. Strivelto knoW her limitations and to stay within the bounds
of these limitations. -\

4. Be sincere in the performance of her duties and generous in
rendering service.

5. Consider no duty too menial if it contributes to the welfare
and comfort of her patient.

6. Accept only that monetary compensation which is providedlor
in the contract under'which she is employed, and she does not ,\
solicit gifts.

7. Hold in .confidence all information entrusted her.

8. Be a good citizen.

9. Participate in and.share,responsibility of meeting health
needs.

10. Faithfully carry out the orders of the physician or registered
nurse under whom she serves.

11. Refrain from entering into conversation with' the patient about
personal experiences, personal problems, and personal ailments.

12. Abstain from administering self- medications, and in event of
personal illness, take only those medications 4:mescribed-by-
a licensed physician.

-'13: Respect the dignity of the uniform by never wearing it in a
public place.

14. Respect the religious beliefs of all patients.

15. 'Abide by the aoldenRule in her daily relationship. with people
in all walks of life.

16. Be a member of The National Federationof Licensed Practical
Nurses, Inc., and the ,state and local membership associations.

17. Not identify herself with advertising, sales, or promotion of
commercial prodUhs or service.

121
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THE INTERNATIONAL CODE OF NURSING ETHICS

1. The fundamental responsibility to the nurse is threefold.: to

conserve life, to alleviate suffering, and to promote health.

2. The nurse must maintain at all times the highest standards of
nursing care and of professional conduct.

3. The nurse must not only,be
maintain her knowledge and

4. The religious beliefs of a

well prepared to practice but must
skill at a consistently high level.

patient must'be respected.

5. Nurses hold in confidence all personal information entrusted
to them. A.

6. A nurse recognizes not only the responsibilities but the limi-
tations ofher or his professional functions; recommends or
gives medical treatment withOut medical orders only in emer-
gencies and reports such action to a physician at the earliest
possible moment.

7. Thenurse is under an obligation to carry out the physician's'
orders intelligently and loyally and to refuse to participate
in unethical procedures.

8. -The nurse sustains confidence in the physician and other members
of the health team; incompetence or unethica. conduct of asso-
ciates should be exposed but only to the proper authority..

9. A nurse is entitled to just remuneration and'accepts only such
cotperisation is the contract, actual or implied, provides.

10. Nurses do not permit their names to be used in connection with
the advertisement of products or with any other form of self
adVertisement.

11. The nurse cooperates with and maintain harmonious relationships
with members of other professions and with her or'hi's, nursing
colleagues.

12. Thenurse in private.life adheres to standards of personal
ethics which reflect credit upon the, profession.

13. In personal conduct nurses should not knowingly disregard the
accepted patternt of ,behavior of the community in which they
live and work.

14. A nurse should participate and share responsibility with other
citizens and other health professions'in promoting efforts, to
meet the health sheds of the public - lodal, state, national
and international.

122



-ACTIVITY

l...__youx_teacher will 'brainstorm with you the code of ethics
of the following groups of )nurses:

a) Registered'Nurse
b) Licensed' ractical Nuise
c) Nurse aide

2. After brainstorming the individual group's code'of ethics,
compare and contrast them with the international code .of
ethics.

4

123
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ACTIVITY

You will'discuss with your teacher.the legal respon-
sibilities,of a nurse. Below record, your answers about what you
think are the legal responsibilities of nurses.

124
I
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ACTIVITY

120 .

1

Your teacher will demonstrate the proper order of a hospital'
room with slides and photographs.

a) After the demonstration you will write an essay on what a
proper hospital room should look like.

b) Develop a paper on how a hospital room can be imprOved.

125



ASS I GNMENT

Find pictures or drawings of a hospital room setting. Discuss
why the rooms are arranged in-the manner that they are.

126

121

`.
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ACTIVITY

Brainstorm about some of the basic equipment used"by nurses in
a hospital room while treating a patient.

127

122.



-.BRA I NSTORM I NG

123

Handwashing Why Is It Important?

Today you and your classmates will brainstorm on the folloWing ques-
tion :

HOW could the life of a patient and a nurse be affected by not util-
izing proper handwashing techniques?

, List your answers below:

B. Group the items into categories:

C. Label each category (give it a name)

128



'BRAINSTORMING

Hospital Bed - Is It Important?

1) What erg-the kinds of beds used in hospit4ls?
2) How could a patient be affected if his bed is not properly made?

List your answers below:

2) /

129

i!"
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S.

Film or Demonstration on proper bed making techniques

130

7,7
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- 126

ACTIVITY

r

You will4be shown some slides and photographs of how a nurse assists
the patient in dressing: and undressing.

A) After'observing the slides and photographs you will be expected
to demonstrate the Proper way of dressing and undressing a pat-
ient.

B) Did you have any, difficulties demonstrating what you observed in
the elides and photographs?

1 A

C) If your answer to the above question was yes; then what were
those difficulties?

D) List some of your feelings or concerns as you dressed'gnd undressed
A patient,

E) What do you feel can be done to improve the way patients are
dressed Or undressed?

1



BRA11.1810P111i1G

127

r.

Discuss the differences in the following types of baths giVen patients:

1. Bed Bath
2. Tub Bath

,Sitz Bath

List answers from the discussion below:

ra

Demonstration

A demonstration on the proper way to administer each type of bath will
be given. The equipment used in each type.of bath will be discussed.

132



BRAINSTORMING

The class will brainqtorm about other patient careneeds suchas
back.rubbing, hair care, morning care, body wastes elimination, skin
care, etc.

133
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BRAINSTORMING

Therapeutic Diets - Why are they important ?'

Your class will brainstorm on the following ques,tion:

How does the diet of a diabetic patient differ from the diet.of a
patient with an intestinal disorder? a patient with a heart disease?

A. List your answers below:

B. Group the diets into categories.

t

C. (Label each category.
,

134
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BRAINSTORMING,

Isolation - What_ are Purposes of Isolatin, Patients?

1) What hind o6 iffene,64 woad cage a person to be ptaced in izo-
tationf

2) Now does the calm oLan i4otation patient di.66ex ixom the cane o6'
a xegutax patient?

3) What aim 401We 06 the pkoceduite4 6o2eowed when a patient IA
Zsotati.on?_

4) What are 4ome o6 the ptecautions °hawed when a patient.i4 in
.i4otation?

135
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VOCABULARY WORDS

ABDOMEN -\ area of the body from breast to genital area
131

ABSORPTION - the 'taking up of liquids by solids, or of gases by solids or liquids

ACUTE- sudden.

AGITATED - roused by'a sense of danger

AIRWAY - an instrune t to allow air to get to the luhgs

ALVEOLI = air cells c the lung

ADULATORY - walking aro

5 ANTIBIOTIC - a Substance p oduced by a living organism which has power to destroy_
or inhibit th multiplication of other organisms.

ANUS - the outlet of the rectum; openingfrom'the reCtumoto outside of the body

APNEA - no breathing

ARTERIOSCLEROSIS - hardening'of the arteries

ARTERY - one' of the vessels which carryhlood from t1 heart

ASEPSIS - sterile, free from germs

ASPIRATION - to draw in orout by suction

ATTITUDE - your actions according to the way you feel about something

ATELECTASIS - collapsed lung

AUTOCLAVE - piece of equipment that decontaminates material by subjecting it to
steam (hi temp) Pressure

AXIL/A - underarm

BACTERIA - plant-like microorganisms

BENIGN - harmless, not cancerous, innocent

BILATERAL - Occurring of both sides

BIOPSY - excision of a small piece of tissue for microscopic exam

BLADDER - receptacle to hold urine located,in the lower pelvis

B/P - the pressure exerted on the walls of:Olood vessel

BODY ALIGNMENT - the position of the body [(proper position).

BOWEL - the intestine

% BM- bowel movement

136



132

BUTTOCKS - seat, bottom, rump

CALORIE - a unit of heat

. CATHARTIC - medicine given to soften the stool and aid'in.defecation.

CATHETHER - a soft rubber.tube smaller in diameter than a rectal tube, frequently
used fOr giving a retention enema - also used to remove urine from a pt.

CELL - it is the unit of structure of all plants and animals and'is the physical
basis 'of all life processes.'

CHRONIC - referring to a condition that has been in existence over a long period
of time

COMA - unconscious, in a deep sleep from which yob are unable to arouse

COMMODE - a portable toilet
0

CONFUSED'- not orientated to time or place, not sure of surroundings

CONSTIPATION - difficult.defecaticift1,-tard dry stool?

CONTAMINATED - area that contains germs or disease producing material

CC - cubic 'Centimeter

CULTURE - a mass of microorganisms .growing in laboratory culture media

CYANOSIS - bluish color to the skin

DECUBITUS ULCER - be'd sore

DEFECATION -.act of having a bowel movement

DEHYDRATION - insufficient Vzarer jn the cells _dry

a

a._

DIAPHRAGM - strong muscle just below, the lungs

DIARRHEA - liquid stools frequently a

DIASTOLE - period of heart muscle relaxation, lowest sound you hear when taking B/P

DIGESTION - breaking dokm of food into material that cells can use

DIRTY - same as contaminated

DISINFECT - chemical that kills germi

DISTENDED - to stretch out, to become inflated

DIURETIC - medication given to stimulate kidney activity

DYSPNEA - labored or difficult breathing

.137.
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EDEMA - swelling of tissues

EMACIATED - underweight, starving, very thin, poorly nourished

ENEMA - evacuation of feces from the bowel; injection of fluid into the rectum

ENERGY - ability to do work

EXPECTORATE - spit

`EXHALE - breathe out

EXORIATED - skin rubbed off

FECES - BM, produce of solid digestion, stool

FEVER -,elevation ok temp! usually one degree or over

FLEET ENEMA - a prepackaged. enema which is disposable

FLUID BALANCE - amt. of fluid taking into the body should be the same amt. given
froth the body.

FORCE FLUIDS - encourage patient to consume at least three quarts of fluid a day,.
or in a 24 -hour period

FOWLER'S POSITION - sitting straight up in bed

GERMICIDAL - germ killing

HEART FAILURE - heart stops beating

HEMIPLEGIA - paralysis pf one half of the body

HEMORRHOIDECTOMN - removal of varicose veins of the rectum

HYPERTENSION-=-bigh

HYPERTHERMIA - temp. Above normal for application of heat to the body

HYPERTROPHY'- enlargement of an organ

HYPOTENSION - low B/P

HYPOTHERMIA - temp. below normal, application'of cold to reduce body temp.

IMPACTION - lump of fecal material lodged in rectum which the patient is unable to pass

INCONTINENCE - unable to control bladder or bowels

INFECTION - invasion of germs to the body

INHALE - breathe in '

4t
`INTAKE - anything, usually used in fluid intake into the body

ISOLATION - placing a patient with a communicable disease in a separate area away from
other patients

1 3i3
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ilJAUNb CE - yellow color to skin

134.

KARDEX - record Of patient care at nurse's desk. Information about patient

KIDNEY - bean - shaped organ situated in center of back (one on each side of
spine) that aids in formation and filtering of urine

LAGERATION irregular tear in the flesh

MALIGNANT - cancerous

METABOLISM - working of,the cells of the body to carry on the activities of
living

MUCUS - a viscid fluid secreted by mucous membrane and glands

OBESE - grossly overweight

ORAL HYGIENE - cleansing of the mouth, brushing, mouth wash

OUTPUT - the amount of fluid excreted from the body,- mainly urine

PANIC - an emotional state of overpowering fear

PARALYSIS -Joss of mO7iiement

PARAPLEGIA - paralysis from waist down

PEDICULOSIS - bugs in the hair, lice

PERISTALSIS - wave-like movement of the intestine

PERSPIRATION - to sweati

PROCTOSCOPE - instrument used for examining the lower colon

----PRONE lying-flat face clown

PROSTHESIS - false appliance (contact lens, teeth, limbs, breast)`

PULSE - heart beat

PURULENT - forming or containing pus

RECTAL TUBE - a soft plastic or rubber tube used for giving an enema

RECTUM - lower part of large intestine

RESPIRATION - breathing in and out

RESPIRATORY DISEASE - diseases affecting the lung

RESTLESSNESS - agitated, keyed up, active, fidgety

RETENTION ENEMA - an enema given to be retained at least four hours (4 oz.)

139



SEMI-FOWLEW6 POSITION - halfway Iretween flat and sitting up straight

SIGMOIDSCOPE instrument used for examining the sigmoid colon .

SIGNS - clues to the patient's illness that you can see or hear - you crserve

SITZ BATH - a warm soak to the rectum, temp. 110 degrees F

SPECIMEN - a part of a thing intended to show kind and quality of
example; urine, feces, sputum, piopsy, etc.

SPHYGMOMANOMETER - blood pressure apparattis

STERILE - free from living organisms

STERNUM - breast bone

STETHOSCOPE - instrument used to heay/B/P

STOOL - feces, product of BM

STRESS - strain, worry, which p ducei a defens/e reaction

135

the whole, as Or

STUPOR - lethargy, 4 state of unconsciousness, associated with mental depression.

SUPINE - flat on back, hand down palm facing up, on back face up

SUPPOSITORY - medication introduced into the rectum to induce BM or for medication

SYMPTOMS - things that a patient tells you about his illness.

SYSTOLE - the part of the heart cycle in which the heart is contracting

TEMPERATURE - 'degree of heat of a living body

TRACHEA - windpipe

TRENDLEBURG - feet higher than head

UMBILICUS - navel, belly button

URETER - passageway from kidney to'bladderi tube which carries urine from kidney
to bladder

URETERA - opening from the bladder through which urine passes

URINAL - recepticle for urine (usually used for a male patient)

VITAL SIGNS - signs of life, TRP&B/P and level of consciousness

VOID - to pass urine ,
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ALLIED HEALTH CURRICULUM PROCESSES

1) Observing

2) He curing

3) Interpreting Data

4) Communicating

5) Comparing and Contrasting

6) Forming Concepts.

7) Inferrin and Generalizing

8) Predicting and Explaining

9) Applying Generalizations

10) Hypothesizing

11) Experimenting

12) Offering Alternatives

s
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e
c
i
s
i
o
n
s
 
a
n
d

p
r
o
j
e
c
t
e
d
 
c
a
r
e
e
r
 
g
o
a
l
s
.

E
IA

IE
R

IA
U

.

J
o
y
c
e
,
 
B
r
u
c
e
 
R
.
,
 
"
I
n
-

d
u
c
t
i
v
e
 
T
e
a
c
h
i
n
g
 
M
o
d
e
l
:

H
i
l
d
a
 
T
a
b
a
,
"
 
i
n
M
o
d
e
l
s

o
f
 
T
e
a
c
h
i
n
g
,
 
P
r
e
n
t
i
c
e

H
a
l
l
,
 
1
9
7
2
.

N
o
t
e
b
o
o
k
s

P
r
o
c
e
s
s
 
S
k
i
l
l
 
C
h
a
r
t



A
C
T
I
V
I
T
I
E
S

A
)

T
E
A
M
 
W
O
R
K
:

E
x
e
r
c
i
 
e
 
t
o
 
e
n
c
o
u
r
a
g
e
 
a
n
d

d
e
m
o
n
s
 
r
a
t
e
 
t
h
e
 
n
e
c
e
s
s
i
t
y

a
n
d
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
e
a
m
 
w
o
r
k

i
n
 
'
a
 
g
i
v
e
n
 
s
i
t
u
a
t
i
o
n
.

C
r
e
a
t
e
 
f
i
v
e
 
3
"
 
x
 
3
"

D
i
v
i
d
e
 
t
h
e
'
c
l
a
s
s
 
i
n

s
t
u
d
e
n
t
s
.

G
i
v
e
 
e
a
c

c
o
n
t
a
i
n
i
n
g
 
t
h
e
 
p
i
e
c

s
q
u
a
r
e
s
.

E
x
p
l
a
i
n
 
t

m
a
k
e
 
5
 
s
q
u
a
r
e
s
 
o
f
 
e

S
t
r
e
s
s
 
t
h
e
_
m
a
j
o
r
 
r

p
u
z
z
l
e
i
s
q
u
a
r
e
s
.

<

o
 
g
r
o
u
p
s
 
o
f
 
-
f
i
v
e

g
r
o
u
p
 
a
 
p
a
-
4
0
g
e

t
o
 
m
a
k
e
 
t
h
e

f
f

a
t
 
e
a
c
h
 
g
r
o
u
p
i
m
u
s
t

u
a
l
 
s
i
z
e
.

e
s
 
o
f
 
t
h
e
 
g
a
m
e
:

1
)

'
 
N
o

g
t
o
u
p
 
m
e
m
b
e
r
 
m
a
y
 
s
p
e
a
k
 
a
f
t
e
r

t
h
e
 
g
a
m
e
 
h
a
s
 
b
e
g
u
n
;

2
)

N
o
 
m
e
m
b
e
r
 
m
a
y
 
a
 
k
 
a
n
o
t
h
e
r
 
m
e
m
b
e
r

o
f
 
t
h
e
 
g
r
o
u
p
 
f
b

a
 
p
i
e
c
e
 
o
f
 
p
a
p
e
r
;

n
o
 
m
e
m
b
e
r
 
c
a
n
 
s
'
i
p
a
l
 
a
n
o
t
h
e
r
 
m
e
m
-

b
e
r
 
o
f
 
t
h
e
 
g
r
o
u

t
o
 
g
i
v
e
.
h
i
m
 
o
r

h
e
r
 
a
 
p
i
e
c
e
 
o
f

a
p
e
r
;

.

3
)

M
e
m
b
e
r
s
 
m
a
y
 
g
i
v
 
p
i
e
c
e
s
 
o
f
 
p
a
p
e
r

t
o
.
o
t
h
e
r
 
m
e
m
b
e
r

o
f
 
t
h
e
 
s
a
m
e

g
r
o
u
p
.

D
i
s
c
u
s
s
i
o
n
:

H
o
w
 
s

c
e
s
s
f
u
l
 
w
e
r
e
 
t
h
e

g
r
o
u
p
s
,

D
i
d
 
t
h
e
 
r
u
l
e
s
 
o
f

t
h
e
 
g
a
m
e
 
a
i
d
 
o
r
 
h
a
r
m
 
t
h
e

g
r
o
u
p
'
s
 
p
r
o
g
r
e
s
s
?

W
o
u
l
d

t
h
e
 
t
e
a
m
 
h
a
v
e
 
b
e
e
n
 
m
o
r
e

e
f
f
e
c
t
4
v
e
 
i
f
 
i
t
 
h
a
d
 
b
e
e
n

a
l

-
E
6
-
6
-
p
e
a
k
?

W
h
a
t

i
n
g
s
 
c
o
u
l
d
 
h
a
v
e
 
f
o
s
t
e
r
e
d

c
o
m
m
u
n
 
c
a
t
i
o
n
?

W
h
y
 
i
s

t
e
a
m
 
w
 
r
k
 
s
o
 
i
m
p
o
r
t
a
n
t
 
f
o
r

s
u
c
c
e
s
 
f
u
l
 
c
o
m
p
l
e
t
i
o
n
 
o
f

t
h
e
 
t
a
s
k
?

-
 
4
 
-
=

N
O

T
E

S
M

A
T

E
R

IA
LS

I
l
l
u
s
t
r
a
t
e
d
 
i
n
 
u
n
i
t
 
r
e
-

s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
.

P
a
p
e
r
 
S
q
u
a
r
e
s

E
n
v
e
l
o
p
e
s

U
n
i
t
 
P
a
c
k
e
t
s



LE
A

R
N

IN
G

` 
P

R
O

C
E

S
S

!ta
m

p/
La

in
g

V
ifi

fe
rc

in
9 

A
tte

nn
a-

tiv
ea

R
o
t
e
 
-
 
P
l
a
y
i
n
g

S
t
t
a
t
e
g
Y

C
o
m
m
u
n
i
c
a
t
i
n
g

O
i
i
e
n
i
n
g

A
tte

an
a-

C
o
m
p
a
k
i
n
g
 
a
n
d

C
o
n
t
n
a
A
t
i
n
g

A
C

T
IV

IT
IE

S

B
)

C
a
s
e
 
S
t
u
d
y
:

I
m
p
r
e
s
s
-
o
n
s
 
o
f
 
a
 
H
o
s
p
i
t
a
l
-

T
e
a
m
 
C
o
m
m
u
n
i
c
a
t
i
o
n

R
e
a
d
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e

a
b
o
u
t
 
b
y
 
t
h
e
 
s
t
a
f
f
'
s

o
p
e
r
a
t
i
o
n
.

H
o
w
 
c
o
u
l

b
e
e
n
 
m
a
d
e
 
l
e
s
s
 
f
r
i
g
h

B
r
o
w
n
?

W
h
e
r
e
 
d
i
d
 
t
h

p
r
o
b
l
e
m
s
 
b
r
o
u
g
h
t

l
a
c
k
 
o
f
 
t
e
a
m
 
c
o
-

t
h
e
 
s
i
t
u
a
t
i
o
n
 
h
a
v
e

e
n
i
n
g
 
f
o
r
 
M
r
s
.

t
e
a
m
l
a
l
l
.
s
h
o
r
t
?

/

C
)

P
r
e
p
a
r
e
 
s
t
u
d
e
n
t
s
 
f
o
r
 
r
o
l
e
-
p
l
a
y
i
n
g
 
s
e
s
s
i
o
n
.

U
s
e
 
v
i
d
e
o
-
t
a
p
e
 
r
e
c
o
r
 
e
r
.

R
o
l
e
 
-
p
l
a
y
/
 
t
h
e

c
a
s
e
 
s
t
u
d
y
 
a
s
 
w
r
i
t
t
e
F
 
t
h
e
n
 
a
s
k
 
t
h
e
 
s
t
u
-

d
e
n
t
s
 
t
o
 
r
o
l
e
7
p
l
a
y
,
 
i

a
g
a
i
n
 
i
l
l
u
s
t
r
a
t
i
n
g

p
r
o
p
e
r
 
t
e
a
m

a
n
d
 
f
u
n
c
t
i
o
n
i
n
g
.

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
:

-
-
-
-
A
Y
"
 
F
i
l
l
 
o
u
t
 
a
 
R
o
l
e
 
l
a
 
i
n
:
 
O
b
s
e
r
v
a
t
i
o
n

D
a
t
a
 
S
h
e
e
t
 
f
o
r

c
h
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f

t
h
e
 
c
a
s
e
.

A
l
l
o
w
 
d
i
f
f
e
r
e
n
t
 
s
t
u
d
e
n
t
s

t
o
 
p
a
r
t
i
c
i
p
a
t
e
.

b
)

T
h
i
n
k
 
o
f
 
a
l
t
o

t
i
v
e
 
e
n
d
i
n
g
s
 
a
n
d
 
s
o
 
-
.
,

l
u
t
i
o
n
s
 
t
o
 
t
h
e

r
o
b
l
e
m
 
p
r
e
s
e
n
t
e
d
.

C
o
m
p
a
r
e
 
e
n
d
i
n
g
s

S
t
r
e
s
s
 
a
s
 
p
a
r
a
m
o
u
n
t
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
s
u
c
-

c
e
s
s
f
u
l
 
t
e
a
m
 
w
o
r
k
,
 
t
o
 
t
h
e
 
h
e
a
l
t
h
 
a
n
d
 
s
a
f
e
t
y

o
f
 
t
h
e
 
p
a
t
i
e
n
t
.

D
)

E
t
h
i
c
a
l
 
a
n
d
 
L
e
g
a
l
 
B
 
h
a
v
i
o
r
:

D
i
s
c
u
s
s
 
w
i
t
h
 
s
t
u
d
e
n
t
s
,
 
t
h
e
 
m
e
a
n
i
n
g
s
 
a
n
d

,

r
a
m
i
f
i
c
a
t
i
o
n
s
 
o
f
 
p
r
o
p
e
r
 
e
t
h
i
c
a
l
 
a
n
d
 
l
e
g
a
l
,

c
o
n
d
u
c
t
.

,o

N
O
T
E
S

C
a
s
e
 
s
t
u
d
y
 
w
r
i
t
t
e
n
,
b
y

M
s
.
 
C
.
 
P
a
g
e

S
h
a
f
t
e
l
,
 
F
a
n
n
i
n
d
'
a
n
d

G
e
o
r
g
e
,
 
"
R
o
l
e
-
P
l
a
y
i
n
g

f
o
r
 
S
o
c
i
a
l
i
a
l
u
e
i
"
 
i
n

J
o
y
c
e
,
 
B
r
u
c
e
 
R
.
,
 
T
h
r
e
e

S
t
r
a
t
e
g
i
e
s
 
f
o
r
 
"
T
e
a
c
h
i
n
g

S
o
c
i
a
l
 
S
t
u
d
i
e
s
.

S
t
i
e
n
c
e

R
e
s
e
a
r
c
h
 
A
s
s
o
c
i
a
t
e
s
,

1
9
7
3
.

M
A

T
E

R
IA

LS

'
S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

V
i
d
e
o
-
t
a
p
e

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

O
b
s
e
r
v
a
t
i
o
n
 
D
a
t
a
 
S
h
e
e
t



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

O
b
a
e
n
v
a
t
i
o
n

I
n
t
e
/
t
p
k
e
t
a
t
i
o
n

A
t
t
e
t
n
a
t
i
v
a

C
o
m
m
u
n
i
c
a
t
i
o
n

C
o
m
p
o
r
t
i
n
g
 
a
n
d

C
o
n
 
m
a
t
i
n
g

o
P
b
.

C
o
m
m
u
n
i
c
a
l
i
m
g

0
6
4
e
/
w
i
n
g

I
n
t
e
r
t
p
u
t
i
m
s

M
a
k
i
n
g
 
A
t
t
e
t
m
a
t
i
v
e
a

E
v
o
t
a
i
n
i
n
g

I
n
i
e
r
t
i
t
i
n
g

A
C

T
IV

IT
IE

S

U
s
e
 
d
e
m
o
n
s
t
r
a
t
i
o
n

t
a
p
e
s
 
-
 
P
r
o
p
e
r
 
v
s
.
 
I
m
-

p
r
o
p
e
r
 
B
e
h
a
v
i
d
r
.

S
h
o
w
 
t
a
p
e
 
o
n
e
 
-
 
i
m
p
r
o
p
e
r
 
b
e
h
a
v
i
o
r
.

H
O
M
E
W
O
R
K
:

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
c
r
i
t
i
q
u
e
 
v
e
r
-

.

s
i
o
n
o
n
e
.

W
h
a
t
 
c
o
r
r
e
c
t
i
o
n
s
,

c
h
a
n
g
e
s
 
o
r
 
a
l
t
e
r
n
a
t
i
v
e
 
b
e
h
a
-

v
i
o
r
 
c
a
n
 
t
h
e
y
 
s
u
g
g
e
s
t
?

D
i
s
c
u
s
s
 
t
h
e
 
s
t
u
d
e
n
t
s
'
 
s
u
g
g
e
s
t
i
o
n
s
.

T
h
e
n

v
i
e
w
 
v
e
r
s
i
o
n
 
t
w
o
 
-
 
p
r
o
p
e
r
 
b
e
h
a
v
i
o
r
.

W
e
r
e

t
h
e
 
s
t
u
d
e
n
t
s
'
 
o
b
s
e

a
t
i
o
n
s
 
a
b
o
u
t
 
v
e
r
s
i
o
n

o
n
e
 
c
o
r
r
e
c
t
?

W
e
r
e

t
h
e
i
r

h
e
i
r
 
s
u
g
g
e
s
t
i
o
n
s
 
a
c
-

c
u
r
a
t
e
?

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
t
h
e
 
t
w
o

f
i
l
m
 
s
e
g
m
e
n
t
s
,

S
u
g
g
e
s
t
e
d
 
d
i
s
c
u
s
s
i
o
n
 
a
n
d
 
w
r
i
t
i
n
g
 
q
u
e
s
-

t
i
o
n
s
:

a
)

D
o
e
s
 
t
h
e
 
s
e
c
o
n

f
i
l
m
 
d
e
p
i
c
t
 
a
 
b
e
t
t
e
r

a
n
d
 
m
o
r
e
 
h
e
a
l
t
h
y
 
s
i
t
u
a
t
i
o
n
 
t
h
a
n
-
t
h
e

f
i
r
s
t
 
o
n
e
?

b
)

D
i
s
c
u
s
s
 
t
h
e
 
e
t
h
i
c
a
l
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s

v
i
o
l
a
t
e
d
 
i
n
 
t
h
e
 
f
i
r
s
t
 
f
i
l
m
.

c
)

W
h
a
t
 
p
o
s
s
i
b
l
e
 
l
e
g
a
l
 
p
r
o
b
l
e
m
s
 
c
o
u
l
d

h
a
v
e
 
r
e
s
u
l
t
e
d
 
i
n
 
t
h
e
 
f
i
r
s
t
 
f
i
l
m
?

d
)

H
o
w
 
d
o
 
t
h
e
 
p
o
o
r
 
g
r
o
o
m
i
n
g
 
h
a
b
i
t
s
 
o
f

t
h
e
 
t
h
e
r
a
p
i
s
t
 
t
i
l
 
F
i
l
m
 
O
n
e
 
i
n
t
e
r
f
e
r
e

w
i
t
h
 
h
e
r
 
j
o
b
 
f

c
t
i
o
n
?

.
:

e
)

W
h
a
t
 
i
n
d
i
c
a
t
i
o
A
s
 
o
f
 
p
o
o
t
-
t
e
a
m
 
c
o
m
-

m
u
n
i
c
a
t
i
o
n
 
a
n
d
 
c
o
-
o
p
e
r
a
t
i
o
n
 
d
i
d
 
y
o
u

o
b
s
e
r
v
e
 
i
n
 
t
h
e
 
f
i
r
s
t
 
f
i
l
m
?
 
E
x
p
l
a
i
n
.

-
 
6
 
-

N
O
T
E
S

M
A
T
E
R
I
A
L
S

D
e
m
o
n
s
t
r
a
t
i
o
n
 
T
a
p
e
s

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

V
i
d
e
o
 
-
t
a
p
e
 
M
a
c
h
i
n
e
s

T
a
p
e

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

C
o
r
r
e
t
u
t
i
c
a
t
i
n
g

I
r
s
t
v
t
p
i
t
e
t
i
n
g

R
e
t
a
a
d
i
n
g

P
;
.
.

I
n
t
i
A
p
t
t
A
n
g

Q
D
 
A
n
a
l
y
z
i
n
g

I n
te

lq
-u

te
tin

g

G
e
n
e
l
t
a
t
i
z
i
n
g
 
a
n
d

E
xp

ta
ix

im
g

f
)

L
i
s
t
 
t
h
e
 
i
n
s
t
a
p
c
e
s
 
o
f
 
p
r
o
p
e
r
 
e
t
h
i
c
a
l

b
e
h
a
;
r
i
o
r
 
i
n

f
i
l
m
.
t
w
o
.

g
)

W
h
a
t
 
s
u
g
g
e
s
t
i
o
n
s
 
w
o
u
l
d
 
y
o
u
 
m
a
k
e
 
t
o

i
m
p
r
o
v
e
 
t
h
e
-
s
4
u
a
t
i
o
n
 
i
n
 
t
h
e
 
s
e
c
o
n
d
'

f
i
l
m
 
e
v
e
n
 
m
o
r
e
?

E
)

C
l
i
e
n
t
 
-
 
P
r
a
c
t
i
t
i
o
n
e
r
 
R
e
l
a
t
i
o
n
s
h
i
p
:

'
O
b

e
c
t
i
v
e
:

D
e
f
i
n
e
 
t
h
e
 
p
a
t
i
e
n
t
 
a
s
 
a

c
l
i
e
n
t
 
l
i
s
t
i
n
g
 
t
w
o
 
r
i
g
h
t
s

a
n
d
 
t
w
o
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
.

A
)

R
e
a
d
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f
 
a
 
c
l
i
e
n
t
-
p
r
a
c
t
i
t
i
o
n
e
r
 
r
e
l
a
t
i
o
n
-

s
h
i
p
 
(
o
r
 
r
e
c
o
r
d
 
a
n
d
 
l
i
s
t
e
n
 
t
o
 
t
h
e

t
a
p
e
)
.

B
)

A
s
s
i
g
n
m
e
n
t
:

W
r
i
t
e
 
a
 
s
h
o
r
t
 
p
a
r
a
-
.

g
F
a
i
l
l
 
c
h
a
r
a
c
t
e
r
i
z
i
n
g

t
h
e
 
s
t
u
d
e
n
t
 
a
s
 
a

a
i
e
n
t
 
a
n
d
 
t
h
e
 
t
e
a
c
h
e
r

a
i
s
 
a
 
p
r
a
c
t
i
t
i
o
n
e
r
.

A
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
v
o
l
u
n
t
e
e
r
 
t
o

r
e
a
d
 
t
h
e
i
r
 
p
a
r
a
g
r
a
p
h
s
 
a
l
o
u
d
.

p
i
s
-

c
u
s
s
 
e
a
c
h
:

1
)

H
o
i
t
 
w
e
l
l
 
d
o
e
s
 
t
h
e
 
s
t
u
d
e
n
t
 
-

t
e
a
c
h
e
r
 
r
e
l
a
t
i
o
n
s
h
i
p
 
f
i
t
 
t
h
e

c
r
i
t
e
r
i
a
 
o
f
 
a
 
c
l
i
e
n
t
-
p
r
a
c
t
i
-

t
i
o
n
e
r
 
r
e
l
a
t
i
o
n
s
h
i
p
?

2
)

I
s
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 
4
 
a

s
t
u
d
e
n
t
 
a
s
 
a
 
c
l
i
e
n
t
 
a
n
d
 
t
h
e

t
e
a
c
h
e
r
 
a
s
 
a
 
p
r
a
c
t
i
t
i
o
n
e
r
 
a
 
v
a
-

l
i
d
 
o
n
e
?

W
h
y
 
o
r
 
w
h
y
 
n
o
t
?

N
O
T
E
S

,
M
A
T
E
R
I
A
L
S

A
d
a
p
t
e
d
 
f
r
o
m
:

L
u
t
s
k
,

B
r
u
c
e
 
M
.
,
 
"
T
h
e
 
S
t
u
d
e
n
t
'
s

P
o
s
i
t
i
o
n
 
W
i
t
h
i
n
 
E
d
U
c
a
7

t
i
o
n
a
l
 
O
r
g
a
n
i
z
a
t
i
o
n
g
.
"
'



A
C
T
I
V
I
T
I
E
S

3
)

C
o
u
l
d
 
y
o
i
l
-
c
h
i
a
C
t
;
r
i
Z
e
,
 
a
c
c
o
r
d
-

i
n
g
 
6
1
 
c
r
i
t
e
r
i
a
,
 
t
h
e
 
p
a
t
i
e
n
t
,

a
s
 
a
 
c
l
i
e
n
t
 
a
n
d
 
t
h
e
 
h
o
s
p
i
t
a
l

p
r
o
f
e
s
s
i
o
n
a
l
s
 
a
s
 
p
r
a
c
t
i
t
i
o
n
e
r
s
?

I
s
 
t
h
i
s
 
c
h
a
r
a
c
t
e
r
i
z
a
t
i
o
n
 
e
a
s
i
e
r
 
t
o

d
o
?

C
)

C
l
i
e
n
t
 
-
 
P
r
a
c
t
i
t
i
o
n
e
r
 
R
e
l
a
t
i
o
n
s
h
i
p
 
i
n

H
e
a
l
t
h
 
C
a
r
e
:

1
)

D
i
s
c
u
s
s
 
w
h
y
 
t
h
e
 
r
o
l
e
s
 
o
f
 
c
l
i
e
n
t
 
a
n
d

p
r
a
c
t
i
t
i
o
n
e
r
 
m
u
s
t
 
b
e
 
v
e
r
y
 
s
p
e
c
i
f
i
c

a
n
d
 
f
i
r
m
l
y
 
e
s
t
a
b
l
i
s
h
e
d
 
u
n
i
f
o
r
m
a
l
l
y

.
t
h
r
o
u
g
h
o
u
t
 
"
t
h
e
 
c
o
u
n
t
r
y
?
 
(
w
o
r
l
d
)

2
)

R
e
a
d
:

A
m
e
r
i
c
a
n
 
H
o
s
p
i
t
a
l
 
A
s
s
o
c
i
a
t
i
o
n
'
s

P
a
t
i
e
n
t
'
s
 
B
i
l
l
 
o
f
 
R
i
g
h
t
s

D
i
s
c
u
s
s
 
t
h
e
 
s
p
e
c
i
f
i
c
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s

l
i
s
t
e
d
.

A
l
s
o
,
 
d
o
 
t
h
e
s
e
 
r
i
g
h
t
s
 
a
n
d

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
l
i
s
t
e
d
-
f
o
l
l
o
w
 
t
h
e

c
r
i
t
e
r
i
a
 
0
:
1
1
y
 
a
 
c
l
i
e
n
t
-
p
r
a
c
t
i
t
i
o
n
e
r

r
e
l
a
t
i
o
n
s
h
i
p
?

D
o
e
s
 
a
n
y
t
h
i
n
g
 
n
e
e
d
 
t
o
 
b
e
 
a
d
d
e
d
 
t
o
 
m
a
k
e

t
h
i
s
 
a
 
m
o
r
e
 
c
o
m
p
l
e
t
e
 
d
o
c
u
m
e
n
t
/

O
P
T
I
O
N
A
L
 
A
S
S
I
G
N
M
E
N
T
:

W
r
i
t
e
 
a
 
s
h
o
r
t
 
P
r
a
c
-

t
i
t
i
o
n
e
r
'
s
 
B
i
l
l
 
o
f

R
i
g
h
t
s
 
f
o
r
 
o
n
e
 
o
f

t
h
e
 
h
o
s
p
i
t
a
l
 
p
r
o
f
e
s
-

s
i
o
n
a
l
s
:

(
T
e
a
c
h
e
r

w
i
l
l
 
d
e
s
i
g
n
a
t
e
 
w
h
i
c
h

p
r
o
f
e
s
s
i
o
n
a
l
s
)
.

-
,
8
-

N
O
T
E
S

N
A
T
E
J
4
 
I
 
A
L
S

A
H
A
'
s
 
B
i
l
l
 
o
f
 
R
i
g
h
t
s

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k
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3
)

S
u
m
m
a
r
y
 
R
e
v
i
e
w
 
o
f
 
U
n
i
t
:

O
b
j
e
c
t
i
v
e
:

G
i
v
e
n
 
s
i
t
u
a
t
i
o
n
s
 
w
h
i
c
h
 
r
e
-

q
u
i
r
e
 
a
 
h
e
a
l
t
h
 
p
r
o
f
e
s
s
i
o
n
a
l

t
o
 
r
e
s
p
o
n
d
 
t
o
 
p
a
t
i
e
n
t
s
,

s
t
u
d
e
n
t
s
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o

g
i
v
e
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
r
e
s
p
o
n
s
e

i
n
 
t
e
r
m
s
 
o
f
 
m
e
d
i
c
a
l
 
e
t
h
i
c
s

-

a
n
d
 
p
e
r
s
o
n
a
l
 
d
i
g
n
i
t
y
.

I
n
c
o
m
p
l
e
t
e
 
P
a
r
a
g
r
a
p
h
s
:

A
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
r
e
a
d
 
(
o
r
 
l
i
s
t
e
n
 
t
o

o
n
 
t
a
p
e
)
 
a
n
d
 
c
o
m
p
l
e
t
e
t
h
r
e
e
 
o
r
 
f
o
u
r
 
i
n
-

c
o
m
p
l
e
t
e
 
p
a
r
a
g
r
a
p
h
s
 
i
l
l
u
s
t
r
a
t
i
n
g
.
h
o
s
p
i
-

t
a
l
 
s
i
t
u
a
t
i
o
n
s
.

T
h
e
y
 
m
u
s
t
.
 
c
o
m
p
l
e
t
e

e
a
c
h
 
w
i
t
h
 
a
n
 
a
p
p
r
o
p
r
i
a
t
e
 
e
n
d
i
n
g
 
b
a
s
e
d

o
n
 
m
e
d
i
c
a
l
 
s
t
a
n
d
a
r
d
s
 
o
f
 
e
t
h
i
c
s
 
a
n
d
 
d
i
g
=
=

n
i
t
y
.

T
h
e
n
,
 
e
v
a
l
u
a
t
e
 
e
a
c
h
 
e
n
d
i
n
g
 
a
c
c
o
r
d
i
n
g
 
t
o

a
 
p
r
e
-
e
s
t
a
b
l
i
s
h
e
d
 
c
r
i
t
e
r
i
a
.

T
h
i
s

t
e
r
i
a
 
c
a
n
 
b
e
 
b
a
s
e
d
 
o
n
 
t
h
e
 
c
l
i
e
n
t
 
-

p
r
a
c
t
i
t
i
o
n
e
r
 
r
e
l
a
t
i
o
n
s
h
i
p
 
a
n
d
 
t
h
e
 
d
e
-

m
o
n
s
t
r
a
t
i
o
n
 
t
a
p
e
s
 
s
t
u
d
i
e
d
.

S
u
g
g
e
s
t
e
d
 
c
r
i
t
e
r
i
a
:

I
n
 
y
o
u
r
i
e
n
d
i
n
g
,
 
w
h
a
t
 
w
o
u
l
d
 
b
e
 
t
h
e
 
a
t
-

t
i
t
u
d
e
s
 
o
f
:

a
)

Y
o
u
r
-
 
f
e
l
l
o
w
 
w
o
r
k
e
r
s

b
)

Y
o
u
r
 
b
o
s
s

c
)

Y
o
u
r
 
p
a
t
i
e
n
t
s

d
)

Y
o
u
r
 
s
e
l
f

A
f
t
e
r
 
e
v
a
l
u
a
t
i
n
g
 
e
a
c
h
 
s
i
t
u
a
t
i
o
n
 
a
c
-

c
o
r
d
i
n
g
l
y
,
 
a
s
k
 
s
t
u
d
e
n
t
s

m
a
k
e
 
a
p
p
r
o
-

p
r
i
a
t
e
 
c
h
a
n
g
e
s
.

-
 
9
 
-

N
O

T
E

S
M

A
T

E
R

IA
LS

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k
 
-

I
n
c
o
m
p
l
e
t
e
 
S
i
t
u
a
t
i
o
n
s
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R
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S

S

R
e
c
o
k
d
i
n
g

C
o
m
m
u
z
i
c
a
t
i
n
g

I
n
t
e
k
p
u
t
i
n
g

E
x
p
t
a
i
n
i
n
g

C
om

iunicating
I
n
t
e
k
p
u
t
i
n
g

C
o
m
m
u
n
i
c
a
t
i
n
g

0
6
6
e
/
w
i
n
g
-

I
n
t
e
t
p
u
t
i
n
g

t
x
p
t
a
i
n
i
n
g

,
R
e
c
o
r
d
i
n
g

R
e
c
o
r
d
i
n
g

O
l
m
e
k
v
i
n
g

C
o
m
f
f
d
i
f
i
c
a
t
.
i
g
g

i
n
t
e
r
p
r
e
t
i
n
g

E
x
p
t
a
i
n
i
n
g

A
C

T
IV

IT
IE

S

B
R
A
I
N
S
T
O
R
M
I
N
G
:

M
E
D
I
C
A
L
 
T
E
C
H
N
O
L
O
G
Y

H
a
v
e
 
s
t
u
d
e
n
t
s
 
b
r
a
i
n
s
t
o
r
m
 
o
n
 
a
 
d
e
f
i
n
i
t
i
o
n

f
o
r
 
M
e
d
i
c
a
l
 
T
e
c
h
n
o
l
o
g
y
.

D
I
S
C
U
S
S
I
O
N
:

U
n
i
t
 
o
b
j
e
c
t
i
v
e
s
 
s
h
o
u
l
d
 
b
e
 
d
i
s
c
u
s
s
e
d
 
o
r
a
l
l
y
.

M
A
S
T
E
R
Y
 
L
I
S
T
:

P
r
o
n
o
u
n
c
e
 
t
h
e
 
w
o
r
d
s
i
n
 
t
h
e
 
m
a
s
t
e
r
y
 
l
i
s
t
 
f
o
r

t
h
e
y
 
s
t
u
d
e
n
t
s
 
a
n
d
 
b
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
m
 
o
n

l
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
e
a
c
h
.

F
I
L
M
:
*
 
"
M
E
D
I
C
A
L
 
T
E
C
H
N
O
L
O
G
Y
"

H
a
v
e
 
s
t
u
d
e
n
t
s
 
r
e
c
o
r
d
 
t
h
e
i
r
 
o
b
s
e
r
v
a
t
i
o
n
s

a
s
 
p
r
e
c
i
s
e
l
y
 
a
s
 
t
h
e
y
 
c
a
n
.

1
)

I
n
 
t
h
e
 
d
i
s
c
u
s
s
i
o
n
,
 
s
t
u
d
e
n
t
s
 
s
h
O
u
l
d

b
e
 
a
b
l
e
 
t
o
 
r
e
l
a
t
e
 
t
h
e
i
r
 
o
b
s
e
r
v
a
t
i
o
n
s

f
r
o
m
 
t
h
e
 
f
i
l
m
 
t
o
 
t
h
e
i
r
,
k
r
i
o
M
l
e
d
g
e

o
f
 
t
h
e
 
w
o
r
d
s
 
o
n
 
t
h
e
 
t
h
i
d
t
e
r
Y
-
i
i
s
t
.

2
)

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
s
t
u
d
e
n
t
d
 
b
e

g
i
v
e
n
 
h
a
n
d
o
u
t
s
 
o
n
 
M
e
d
i
c
a
l
'
 
T
e
c
h
n
o
l
o
g
y
.

N
O
T
E
S

l

11

M
A

T
E

R
IA

LS

S
t
u
d
e
n
t
h
a
n
4
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

1
6
 
M
.
M
.

f
i
l
m
 
p
r
o
j
l
e
c
t
o
r

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

H
a
n
d
o
u
t
s
 
o
n
 
M
e
d
-

i
c
a
l
 
T
e
c
h
n
o
l
o
g
y



A
C

T
IV

IT
IE

S

3
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
e
f
i
n
e
 
M
e
d
i
c
a
l
 
T
e
c
h
-

n
o
l
o
g
y
.

G
U
E
S
T
 
S
P
E
A
K
E
R

B
R
A
I
N
S
T
O
R
M
I
N
G

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
a
b
o
u
t
 
o
t
h
e
r

c
a
t
e
g
o
r
i
e
s
 
o
r
 
t
a
s
k
s
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e

f
i
e
l
d
 
o
f
 
M
e
d
i
c
a
l
 
T
e
c
h
n
o
l
o
g
y
.

S
o
m
e

g
e
n
e
r
a
l
 
d
e
f
i
n
i
t
i
o
n
s
'
 
a
r
e
 
g
i
v
e
n
 
i
n

t
h
e
 
s
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k
.

N
O

T
E

S

G
e
n
e
r
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n

m
e
d
i
c
a
l
 
t
e
c
h
n
o
l
o
g
y
.

C
a
t
e
-

g
o
r
i
e
s
 
w
i
l
l
 
p
r
o
b
a
b
l
y

d
e
v
e
l
o
p
 
i
n
 
t
e
r
m
s
 
o
f
:

1
.
 
a
)
 
m
e
d
i
c
a
l
 
t
e
c
h
-

n
o
l
o
g
i
s
t

b
)
 
m
e
d
i
c
a
l
 
l
a
b
 
t
e
c
h
-

n
i
c
i
a
n

c
)
 
c
e
r
t
i
f
i
e
d
 
l
a
b

a
s
s
i
s
t
a
n
t

d
)
 
p
a
t
h
o
l
o
g
i
s
t

2
.

J
o
b
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s

w
i
l
l
 
b
e
 
g
i
v
e
n
 
f
o
r
 
e
a
c
h
-

c
a
t
e
g
o
r
y
.

-
3
.

P
l
a
c
e
s
 
o
f
 
e
m
p
l
o
y
m
e
n
t

a
n
d
 
e
d
u
c
a
t
i
o
n
a
l
 
r
e
q
u
i
r
-

e
m
e
n
t
s
 
w
i
l
l
 
b
e
 
d
i
s
c
u
s
s
e
d
.

S
u
g
g
e
s
t
e
d
 
c
a
t
e
g
o
r
i
e
s
:

a
)

B
l
o
o
d
 
b
a
n
k
 
t
e
c
h
n
o
l
o
g
i
s
t

b
)

C
y
t
o
t
e
c
h
n
o
l
o
g
y

c
)

N
u
c
l
e
a
r
 
T
e
c
h
n
o
l
o
g
i
s
t

d
)

H
i
s
t
o
l
o
g
i
c
 
T
e
c
h
n
o
l
o
g
i
s
t

1
2

M
A

T
E

R
IA

L
S

A

,
S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k
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O
l
m
e
r
w
a
t
i
o
n

R
e
c
o
k
k
e
i
.
n
g

O
b
s
e
t
v
i
n
g

I
n
t
e
r
E
p
t
e
t
i
n
g

R
e
c
o
M
.
L
n
g

.

B
r
a
i
n
s
t
o
r
m
i
n
g
 
'
(
C
o
n
t
'
d
)

F
A
C
T
 
S
H
E
E
T

D
i
s
c
u
s
s
 
a
n
d
 
u
s
e
 
v
i
s
u
a
l
 
a
i
d
s
 
w
h
i
l
e

i
n
t
r
o
d
u
c
i
n
g
 
s
t
u
d
e
n
t
s
 
t
o
 
s
o
m
e
 
o
f

t
h
e
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d
e
q
u
i
p
m
e
n
t

u
s
e
d
 
b
y
 
t
h
e
 
M
e
d
i
c
a
l
 
T
e
c
h
n
o
l
o
g
i
s
t
.

F
A
C
T
 
S
H
E
E
T

C
o
n
v
e
r
s
i
o
n
 
o
f
.
t
h
e
 
E
n
g
l
i
s
h
 
m
e
a
s
u
r
-

e
m
e
n
t
 
s
y
s
t
e
m
 
t
o
 
t
h
e
 
M
e
t
r
i
c
 
s
y
s
t
e
m
.

i
f

e
)

f
)

g
)

N
O

T
E

S

C
e
r
t
i
f
i
e
d
 
L
a
b
o
r
a
t
o
r
y

A
S
s
i
s
t
a
n
t

C
h
e
#
i
s
t
r
y
 
T
e
c
h
n
o
l
o
g
i
s
t

M
i
c
r
o
b
i
o
l
o
g
i
s
t

S
u
g
g
e
s
t
e
d
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d

e
q
u
i
p
m
e
n
t
 
t
o
 
d
i
s
c
u
s
s
:

m
i
c
r
o
t
o
m
e
s

d
i
s
t
i
l
l
a
t
i
o
n
 
a
p
p
a
r
a
t
u
s

c
e
n
t
r
i
f
u
g
e

m
i
c
r
o
s
c
o
p
e
s

i
n
c
u
b
a
t
o
r
s

f
l
a
s
k
s

p
i
p
e
t
t
e
s

c
o
n
d
e
n
s
e
r
s

t
e
s
t
 
t
u
b
e
s

c
o
l
o
r
i
m
e
t
e
r

a
u
t
o
m
a
t
e
d
 
e
l
e
c
t
r
o
n
i
c

a
n
a
l
y
z
e
r
s

D
i
s
c
u
s
s
 
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s

w
h
y
 
t
h
e
 
M
e
t
r
i
c
 
S
y
s
t
e
m
 
i
s

s
o
 
i
m
p
o
r
t
a
n
t
 
t
o
 
t
h
e

M
e
d
i
c
a
l
 
P
r
o
f
e
s
s
i
o
n
.

1
3

M
A
T
E
R
 
I
A
L
S

B
q
o
k
 
-
 
I
n
t
r
o
-

d
u
c
t
i
o
n
 
t
o
 
t
h
e

P
r
o
f
e
s
s
i
o
n
 
o
f
 
M
e
d
-

i
c
a
l
 
T
e
c
h
n
o
l
o
g
y
,

b
y
 
M
.
 
R
u
t
h
 
W
i
l
l
-

i
a
m
s
.

R
e
f
e
r
e
n
c
e
 
m
a
t
e
r
i
a
l
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

H
a
n
d
o
u
t
s

H
a
n
d
o
u
t
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k



L
E
A
R
N
I
N
G
.
P
R
O
C
E
S
S

IteA
pitaing

E
xptaining

R
ecoitclikg

R
ecoltding

C
om

m
unicatim

4

R
e
c
o
A
d
i
n
g

a
d
s
e
r
w
z
n
g

I
n
t
a
p
u
t
i
n
g

C
o
m
m
u
n
i
c
a
t
i
d
t g

A
C

T
IV

IT
IE

S

E
V
A
L
U
A
T
I
O
N

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
a
n
s
w
e
r
 
t
h
e

q
u
e
s
t
i
o
n
s
 
f
i
n
 
t
h
e
i
r
 
h
a
n
d
b
o
o
k
 
r
e
l
a
t
i
n
g

t
o
 
c
o
n
v
e
r
s
i
o
n
.

G
U
E
S
T
 
S
P
E
A
K
E
R

Q
u
e
s
t
i
o
n
 
a
n
d
 
A
n
s
w
e
r
 
p
e
r
i
o
d
:

B
R
A
I
N
S
T
O
R
M
I
N
G

'
A
)

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
i
r

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
G
e
n
e
t
i
c
s
.

B
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
i
n
d
i
c
a
t
e
 
t
h
e
i
r
 
u
n
-

d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
:

,

1
)
 
b
l
o
o
d
 
'
t
e
s
t

2
)
 
b
l
o
o
d
 
t
y
p
e

3
)
 
b
l
o
o
d
 
t
r
a
n
s
f
u
s
i
o
n
s

C
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
i
n
d
i
c
a
t
e

t
h
e
i
r
 
u
n
-

d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
h
o
w
 
a
b
n
o
r
m
a
l
 
o
f
f
-

s
p
r
i
n
g
s
 
a
r
e
 
p
r
o
d
u
c
e
d
 
w
h
e
n
 
c
e
r
t
a
i
n

b
l
o
o
d
 
t
y
p
e
s
 
a
r
e
 
m
i
x
e
d
 
a
t
 
c
o
n
c
e
p
-

t
i
o
n
.

N
O

T
E

S

T
h
e
 
a
n
s
w
e
r
s
 
g
i
v
e
n
 
b
y

t
h
e
 
s
t
u
d
e
n
t
s
 
w
i
l
l
 
d
e
t
e
r
-

m
i
n
e
 
i
f
 
t
h
e
r
e
 
i
s
 
a
 
n
e
e
d

f
o
r
 
f
u
r
t
h
e
r
 
s
t
u
d
y
 
o
n
 
t
h
e

s
u
b
j
e
c
t
.

T
h
e
 
g
u
e
s
t
 
s
p
e
a
k
e
r
 
w
i
l
l
 
d
e
m
o
n
-

s
t
r
a
t
e
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
m
e
t
r
i
c

s
y
s
t
e
m
 
w
h
i
l
e
 
d
o
i
n
g
 
s
o
m
e

s
c
i
e
n
t
i
f
i
c
 
e
x
p
e
r
i
m
e
n
t
s
.

A
f
t
e
r
 
b
r
a
i
n
s
t
o
r
m
i
n
g
 
i
t
 
i
s
 
m
o
s
t

i
m
p
o
r
t
a
n
t
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
s

a
r
e
 
e
x
p
o
s
e
d
 
t
o
 
b
a
s
i
c
 
g
e
n
e
t
i
c

t
h
e
o
r
y
.

1
4

M
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

R
e
f
e
r
e
n
c
e
 
b
o
o
k
s

\w
e

r
s



LE
A

R
N

IN
G

 P
R

O
C

E
S

S
t
i

C
om

m
unicaiLng

InteA
phaing

R
e
z
a
/
d
i
n
g

E
x
p
t
a
i
n
i
n
g

e
o
m
p
a
k
i
.
n
g
 
a
n
d

C
ontita4saitg

A
C

T
IV

IT
IE

S

F
r
o
m
 
t
h
e
 
F
A
C
T
 
S
H
E
E
T
:

D
i
s
c
u
s
s
 
w
i
t
h
 
s
t
u
d
e
n
t
s
 
i
n
 
d
e
t
a
i
l
 
t
h
e
 
f
o
l
l
o
w
-

i
n
g
 
q
u
e
s
t
i
o
n
s
 
o
r
 
s
t
a
t
e
m
e
n
t
s
:

1
)

T
h
e
 
f
o
u
r
 
g
r
o
u
p
s
o
r
 
t
y
p
e
s
 
o
f
 
h
u
m
a
n

b
l
o
o
d
:

(
1
)
A
,
 
(
2
)
B
,
 
(
3
)
A
B
,
 
(
4
)
0
.

2
)

M
i
x
i
n
g
 
t
h
e
 
w
r
o
n
g
 
b
l
o
o
d
 
t
y
p
e
s
 
c
a
n
 
c
a
u
s
e

f
a
t
a
l
 
i
n
j
u
r
y
.

3
)

A
 
p
e
r
s
o
n
 
w
i
t
h
 
T
y
p
e
 
0
 
b
l
o
o
d
 
i
s
 
c
o
n
s
i
d
e
r
e
d

a
 
U
n
i
v
e
r
s
a
l
 
d
o
n
o
r
.

4
)

T
h
e
 
f
o
u
r
 
b
l
o
o
d
 
t
y
p
e
s
 
a
r
e
 
i
n
h
e
r
i
t
e
d
 
a
n
d

c
a
n

be found in all races.

5
)

W
h
a
t
 
a
r
e
 
t
h
e
 
R
h
 
f
a
c
t
o
r
s
 
a
n
d
 
h
o
w
 
d
o
 
t
h
e
y

r
e
l
a
t
e
 
t
o
 
e
a
c
h
 
o
t
h
e
r
?

(
R
h
-
n
e
g
a
t
i
v
e

a
n
d
 
R
h
-
p
o
s
i
t
i
v
e
)

6
)
 
'
W
h
y
 
i
s
 
i
t
 
i
m
p
o
r
t
a
n
t
 
f
o
r
 
p
a
r
e
n
t
s
 
o
f
 
c
h
i
l
d

b
e
a
r
i
n
g
 
a
g
e
 
t
o
 
k
n
o
w
 
t
h
e
i
r
 
b
l
o
o
d
 
t
y
p
e
?

S
u
p
p
l
e
m
e
n
t
a
r
y
 
I
n
f
o
r
m
a
t
i
o
n
:

S
u
p
p
l
y
 
a
d
d
i
t
i
o
n
a
l
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
-
b
l
o
o
d
 
t
y
p
e
s

a
n
d
 
b
l
o
o
d
 
d
i
s
e
a
s
e
s
.

N
O

T
E

S

1
5

M
A

T
E

R
IA

LS

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

m
a
g
a
z
i
n
e
s

n
e
w
s
p
a
p
e
r
s

p
h
o
t
o
g
r
a
p
h
s

d
r
a
w
i
n
g
s

r
e
f
e
r
e
n
c
e
 
b
o
o
k
s



1
6

'LE
A

R
N

IN
G

 P
R

O
C

E
S

S
A

C
T

IV
IT

IE
S

"N
O

T
E

S
M

A
T

E
R

IA
LS

066eA
vation

D
E
M
O
N
S
T
R
A
T
I
O
N

'
,
a
m
p
u
t
a
t
i
o
n

C
o
m
p
o
r
t
i
n
g
 
a
n
d

1
.

D
e
m
o
n
s
t
r
a
t
e
 
t
o
 
t
h
e
 
c
l
a
s
s
 
t
h
e
 
p
r
o
p
e
r

C
d
e
h
a
A
t
a
g

p
r
o
c
e
d
u
r
e
 
i
n
 
b
l
o
o
d
 
t
y
p
i
n
g
.

2
.

A
f
t
e
r
'
t
h
e
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
p
r
o
v
i
d
e
 
t
h
e

B
l
o
o
d
 
t
y
p
i
n
g
 
k
i
t
s

s
t
u
d
e
n
t
s
 
w
i
t
h
 
a
 
b
l
o
o
d
 
t
y
p
i
n
g
 
k
i
t
 
t
o
 
d
o

1
s
o
m
e
 
b
l
o
o
d
 
t
y
p
i
n
g
 
o
n
 
t
h
e
i
r
 
o
w
n
.

E
V
A
L
U
A
T
I
O
N

R
e
c
o
k
d
i
n
g

H
a
v
e
 
s
t
u
d
e
n
t
s
 
a
n
s
w
e
r
 
t
h
e
 
q
u
e
s
t
i
o
n
s
 
f
r
o
m

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

Intexptetati.on
t
h
e
i
r
 
h
a
n
d
b
o
o
k
 
o
n
 
b
l
o
o
d
.

,
-
-

L
E
C
T
U
R
E

I
n
t
e
h
p
h
e
a
t
i
o
n

.
 
1
.

A
 
d
i
s
c
 
f
i
s
s
i
o
n
 
o
n
 
c
e
l
l
s
 
a
n
d
 
b
l
o
o
d
 
c
e
l
l
s
.

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

O
baeA

vati.on
R
e
c
o
x
d
i
n
g

2
.

T
h
e
 
r
o
l
e

t
h
e
 
m
i
c
r
o
s
c
o
p
e
 
i
n
 
t
h
e
 
s
t
u
d
y

o
f
 
c
e
l
l
s
 
a

b
l
o
o
d
 
c
e
l
l
s
.

r
e
f
e
r
e
n
c
e
 
b
o
o
k
s

3
.

T
h
e
 
m
a
j
o
r
 
f
u
n
c

i
n
s
 
o
f
 
t
h
e
 
r
e
d
 
c
e
l
l
s
.
 
a
n
d

m
i
c
r
o
s
c
o
p
e

t
h
e
 
w
h
i
t
e
 
c
e
l
l
s
.

4
.

T
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
t
h
e
 
s
t
u
d
y
 
o
f
 
c
e
l
l
s

a
n
d
 
b
l
o
o
d
 
c
e
l
l
s
.
t
o
 
t
h
e
 
a
r
e
a
 
o
f
 
m
e
d
i
c
a
l

t
e
c
h
n
o
l
d
g
y
.



O
bs eiw

tng
ntaptetcng.
C
o
m
p
a
r
i
n
g
 
a
n
d

C
o
n
t
A
a
4
,
t
i
n
g

A
ngyzilig

0
6
4 aving

-InteA
pitai.ng

R
e
c
a
t
d
i
n
g

A
ngyzing

004avation

_
_
L
A
B
O
R
A
T
O
R
Y
 
E
X
P
E
R
I
M
N
T
S

1
)

A
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
-
c
o
m
p
a
r
e
 
a
n
d
 
c
o
n
=

t
r
a
s
t
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
r
e
d
 
a
n
d

.
w
h
i
t
e
 
c
e
l
l
s
 
o
n
 
a
 
s
l
i
d
e
.

2
)

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
l
o
o
k
 
a
t
 
t
h
e
 
b
r
e
a
k

u
p
 
o
f
 
r
e
d
 
b
l
o
o
d
 
c
e
l
l
s
 
w
h
e
n
 
p
l
a
c
e
d
 
i
n

w
a
t
e
r
 
a
s
 
c
o
m
O
 
r
e
d
 
t
o
 
r
e
d
 
b
l
o
o
d
 
c
e
l
l
s

p
l
a
c
e
d
 
i
n
4
a
l
i
n
e
.

L
A
B
O
R
A
T
O
R
Y
 
E
X
P
E
R
I
M
E
N
T

i)
P
r
o
v
i
d
e
 
s
t
u
d
e
n
t
s
 
w
i
t
h
 
b
l
o
o
d
 
s
a
m
p
l
e
s

s
h
o
w
i
n
g
 
c
l
o
t
t
i
n
g
 
a
n
d
 
n
o
n
-
c
l
o
t
t
i
n
g

w
i
t
h
 
a
n
t
i
-
c
o
a
g
u
l
a
n
t
s
.

2
)

H
a
V
e
-
s
t
u
d
e
n
t
s
 
v
i
e
w
 
t
h
e
 
s
a
m
p
l
e
s
 
u
n
d
e
r
 
a

m
i
c
r
o
s
c
o
p
e
 
a
n
d
-
c
o
m
m
e
n
t
 
-
o
n
 
t
h
e
i
r
 
f
i
n
d
i
n
g
s
.

-
L
A
B
O
R
A
T
O
R
Y
 
E
X
P
E
R
I
M
E
N
T

I
n
 
a
 
L
a
b
o
r
a
t
o
r
y
 
s
e
t
t
i
n
g
 
i
l
l
u
s
t
r
a
t
e
 
f
o
r
 
t
h
e

s
t
u
d
e
n
t
s
 
t
h
e
 
k
i
n
d
s
 
o
f
 
e
x
p
e
r
i
m
e
n
t
s
 
t
h
e
y

c
a
n
 
e
x
p
e
c
t
,
 
t
o
 
s
e
e
 
i
n
 
e
a
c
h
 
o
f
 
t
h
e

f
o
l
l
o
w
i
n
g
 
c
a
t
e
g
o
r
i
e
s
:

a
)

H
e
m
a
t
o
l
o
g
y

b
)

'
M
i
c
r
o
a
n
a
l
y
s
i
s
 
(
u
r
i
n
e
)

c
)

M
i
c
r
o
b
i
o
l
o
g
y

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
s
t
u
d
e
n
t
s

b
e
 
g
i
v
e
n
 
a
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f

t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
 
f
o
r

b
o
t
h
 
a
c
t
i
v
i
t
i
e
s
.

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
'
t
h
i
s

b
e
 
d
o
n
e
 
a
t
 
t
h
e
 
A
l
l
i
e
d

H
e
a
l
t
h
 
C
e
n
t
e
r
.

A
 
r
e
s
o
u
r
c
e

P
e
r
s
o
n
 
m
a
y
 
b
e
 
u
s
e
d
 
i
f
 
y
o
u

f
i
n
d
 
i
t
 
n
e
c
e
s
s
a
r
y
.

.1

1
7

IF_R
IA

L
S

M
i
C
r
o
s
c
o
p
e

S
l
i
d
e
s
 
o
f
 
r
e
d

_
a
n
d
 
w
h
i
t
e
 
b
l
o
o
d
.

c
e
l
l
s
.

M
i
c
r
o
s
c
o
p
e

B
l
o
o
d
 
s
a
m
p
l
e
s

s
h
o
w
i
n
g
 
c
l
o
t
t
i
n
g

a
n
d
 
n
o
n
-
c
l
o
t
t
i
n
g
'

w
i
t
h
 
a
n
t
i
-

c
o
a
g
u
l
a
n
t
s
.

L
a
b
o
r
a
t
o
r
y

l
a
b
 
e
q
u
i
p
m
e
n
t
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R

O
C

E
S

S
A

C
T

IV
IT

IE
S

N
O

T
E

S
M

A
T

E
R

IA
LS

L
a
b
o
r
a
t
o
r
y
 
E
x
p
e
r
i
m
e
n
t
 
(
c
o
n
e
d
)

B
R
A
I
N
S
T
O
R
M
I
N
G

C
o
m
m
u
n
i
c
a
t
i
n
g

1
)

D
e
f
i
n
i
t
i
o
n
 
o
f
 
d
i
a
g
n
o
s
i
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

IntelV
ottng

R
e
c
o
r
d
i
n
g

2
)

M
e
d
i
c
a
l
 
t
e
c
h
n
o
l
o
g
y
 
t
e
a
m
 
r
o
l
e
/
f
u
n
c
t
i
o
n

t
o
 
t
h
e
 
d
o
c
t
o
r
.

d
)

C
h
e
m
i
S
t
i
y

e
)
'
 
'
H
i
s
t
o
l
o
g
y
 
(
t
i
s
s
u
e
)

f
)

C
y
t
o
l
o
g
y
 
(
s
m
e
a
r
s
)

g
)

S
e
r
i
o
l
o
g
y
 
(
s
e
r
u
m
 
o
t
h
e
r

t
h
a
n
 
C
h
e
m
i
s
t
r
y
)

1
8

0
6
4
e
A
v
a
t
i
o
n

I
n
t
e
l
t
p
u
t
a
t
i
o
n

R
e
c
o
l
u
t
i
m
g

3
)

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
d
i
a
g
n
o
s
t
i
c
 
s
e
r
v
i
c
e
s

t
o
 
t
h
e
 
H
e
a
l
t
h
 
c
a
r
e
'
t
e
a
m
.

F
I
L
M
:

"
D
I
A
G
N
O
S
T
I
C
 
S
E
R
V
I
C
E
S
"

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

1
6
 
M
.
M
.
 
f
i
l
m

p
r
o
j
e
c
t
o
r

L
A
B
O
R
A
T
O
R
Y
 
E
X
P
E
R
I
M
E
N
T

C
o
m
p
a
r
a
n
g
 
a
n
d

1
.
 
A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
p
r
e
p
a
r
e
 
a
 
c
u
l
t
u
r
e
 
s
l
i
d
e

P
r
o
v
i
d
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
i
t
h
 
a

-
M
i
c
r
o
s
c
o
p
e
s

C
o
n
,
t
1
m
4
4
n
g

o
f
 
b
a
c
t
e
r
i
a
 
f
r
o
m
 
t
h
e
i
r
 
h
a
n
d
s
 
b
e
f
o
r
e
 
a
n
d

'
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
n
 
h
o
W
 
t
o
 
m
a
k
e

s
l
i
d
e
s

A
n
a
t
O
z
a
g

a
f
t
e
r
 
w
a
s
h
i
n
g
.

a
 
b
a
c
t
e
r
i
a
 
c
u
l
t
u
r
e
 
f
r
o
m
 
t
h
e
i
r

h
a
n
d
s
.
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T
E

S
M

A
T

E
R

 I A
LS

C
o
m
m
u
n
i
c
a
t
i
n
g

I
n
t
o
p
i
r
i
t
i
n
g

R
e
c
o
r
d
i
n
g

O
N
 
m
i
n
g

C
onvneutizatilig

R
e
c
o
r
d
i
n
g

C
o
m
m
u
n
i
c
a
t
i
n
g

A
n
a
L
y
z
i
n
g

R
e
c
o
r
d
i
n
g

B
R
A
I
N
S
T
O
R
M
I
N
G

1
)

H
a
v
e
'
t
h
e
 
s
t
u
d
e
n
t
s
 
d
i
s
c
u
s
s
 
t
h
e
 
i
m
-

p
o
r
t
a
n
c
e
 
o
f
 
a
c
c
u
r
a
c
y
 
i
n
:

-
a
)
-
-
t
e
s
t
i
n
g

b
)
'
 
r
e
c
o
r
d
i
n
g

c
)

r
e
p
o
r
t
i
n
g

2
)

K
i
n
d
s
 
o
f
 
l
a
b
o
r
a
t
o
r
y
 
m
i
s
t
a
k
e
s
 
t
h
a
t
 
c
a
n

c
o
s
t
 
a
 
l
i
f
e
.

K
i
n
d
s
 
o
f
 
l
a
b
o
r
a
t
o
r
y
 
m
i
s
t
a
k
e
s
 
t
h
t
 
c
a
n

c
o
s
t
 
l
o
s
s
 
o
f
 
m
o
n
e
y
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
p
r
e
p
a
r
e
 
a
 
l
a
b
 
f
o
r
m
.

F
I
E
L
D
 
T
R
I
P

M
t
.
 
S
i
n
a
i
 
H
o
s
p
i
t
a
l
:

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
s
e
e

a
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
E
K
G
 
a
n
d
 
E
E
G
 
m
a
-

c
h
i
n
e
s
.

T
h
e
 
X
 
-
r
a
y
 
d
e
p
a
r
t
m
e
n
t
 
w
i
l
l
 
a
l
s
o

b
e
 
v
i
s
i
t
e
d
.

B
R
A
I
N
S
T
O
R
M
I
N
G

B
r
a
i
n
s
t
o
r
m
 
t
h
e
 
l
e
g
a
l
i
t
i
e
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

M
e
d
i
c
a
l
 
T
e
c
h
n
o
l
o
g
y
.

D
e
m
o
n
s
t
r
a
t
e
 
h
o
w
 
t
o
 
p
r
o
-

p
e
r
l
y
 
p
r
e
p
a
r
e
 
l
a
b
 
f
o
r
m
s
.

P
r
o
v
i
d
e
 
s
t
u
d
e
n
t
s
 
w
i
t
h
 
b
a
c
k
'

g
r
o
u
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n
 
t
h
e

e
q
u
i
p
m
e
n
t
 
t
h
e
y
 
w
i
l
l
 
s
e
e
 
b
e
-

f
o
r
e
 
t
h
e
 
f
i
e
l
d
 
t
r
i
p
.

1
9

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

r
e
f
e
r
e
n
c
e
'
b
o
o
k
s
.

L
a
b
 
f
o
r
m
s
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L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

.
1
4
a
.
5
at

e
C

ou
rn

w
lic

.a
tin

g

E
x
p
t
a
i
n
i
n
g

I
n

ei
zi

th
vg

O
bz

 e
tv

in
g

S
t
a
i
n
s
 
t
o
/
 
f
i
n
i
n
g

E
x
p
a
i
n
a
g

;
7
4
 
O
b
s
e
k
v
i
i
t
g

C
D

O
b
s
e
A
v
i
n
g

I
n
t
e
A
p
t
e
t
i
n
g

E
x
p
a
i
n
a
g

I
n
f
i
e
t
t
i
n
g

O
b
s
e
k
v
i
n
g

I
n
t
u
t
p
u
t
i
n
g

E
x
p
t
a
i
n
i
n
g

I
n
i
e
t
t
i
n
a

0
1
1
6
e
/
w
i
n
g

I
n
t
e
t
p
t
e
t
i
n
g

0
6
6
e
u
n
g
 
A
t
t
e
A
n
a
-

t
i
.
v
e
s

E
x
p
a
i
n
i
r
p
,

I
n
i
.
e
n
A
i
n
c

N
U

T
R

IT
IO

N

A
C
T
I
V
I
T
I
E
S

P
r
o
n
o
u
n
c
e
 
t
h
e
 
w
o
r
d
s
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s

a
n
d
 
h
a
v
e
 
t
h
e
m
 
f
i
n
d
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f

e
a
c
h
.

;V
rE

s

C
h
e
c
k
 
r
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s

D
i
s
c
u
s
s
 
t
h
e
 
t
w
o
 
m
a
j
o
r
 
f
u
n
c
t
i
o
n
s
 
o
f

R
e
f
e
r
 
t
o
.
t
h
e
 
d
i
g
e
s
t
i
v
e

t
h
e
 
d
i
g
e
s
t
i
v
e
 
s
y
s
t
e
m
:

1
.

D
i
g
e
s
t
i
o
n

2
.

A
b
s
o
r
p
t
i
o
n

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
e

f
u
n
c
t
i
o
n
 
o
f
 
e
a
c
h
 
o
r
g
a
n
 
s
h
o
w
n
 
i
n
 
t
h
e

-
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
d
i
g
e
s
t
i
v
e
 
s
y
s
t
e
m
.

.

D
i
s
c
u
s
s
 
s
o
m
e
 
o
f
,
t
h
e
 
b
a
s
i
c
 
m
a
t
e
r
i
a
l
s

t
h
a
t
 
c
e
l
l
s
 
n
e
e
d
,
 
t
o
 
g
r
o
w
 
a
n
d
 
r
e
m
a
i
n

h
e
a
l
t
h
y
.

F
I
L
M
:
 
"
F
o
o
d
:
 
T
h
e
 
C
o
l
o
r
 
o
f
 
L
i
f
e
"

T
h
i
s
 
f
i
l
m
 
i
s
 
s
u
g
g
e
s
t
e
d
 
a
s
 
a
n
 
i
n
t
r
o
-

d
u
c
t
i
o
n
'
t
o
 
N
u
t
r
i
t
i
o
n
.

F
I
L
M
:

"
H
u
n
g
e
r
 
i
n
 
A
m
e
r
i
c
a
"
-
-
O
p
t
i
o
n
a
l

F
I
L
M
:

"
F
o
o
d
 
t
h
a
t
 
B
u
i
l
d
s
 
G
o
o
d
 
H
e
a
l
t
h
"

E
x
e
r
c
i
s
e
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
s
t
u
d
e
n
t
s
'

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n
 
s
h
o
w
n

i
n
 
t
h
e
 
f
i
l
m
 
o
n
 
n
u
t
r
i
t
i
o
n
.

s
y
s
t
e
m
 
d
i
a
g
r
a
t
h

R
e
f
e
r
 
t
o
 
t
h
e
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e

.
 
'
d
i
g
e
s
t
i
v
e
 
s
y
s
t
e
m
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
l
e
a
r
n
 
t
h
e
 
s
i
x

b
a
s
i
d
 
m
a
t
e
r
i
a
l
s
 
d
e
f
i
n
e
d
 
i
n

t
h
e
i
r
 
h
a
n
d
b
o
o
k
.

.

F
i
l
m
 
a
v
a
i
l
a
b
l
e
 
a
t
 
C
o
n
n
.

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
E
e
a
l
t
h
-

P
u
b
l
i
c
 
H
e
a
l
t
h
 
E
d
u
c
a
t
i
o
n

S
e
c
t
i
o
n

F
i
l
m
 
a
v
a
i
l
a
b
l
e
'
a
t
 
C
o
n
n
.

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
-

P
u
b
l
i
C
 
H
e
a
l
t
h
 
E
d
u
c
a
t
i
o
n

S
e
c
t
i
o
n

F
i
l
l
 
s
h
o
w
s
 
E
m
i
r
 
m
a
j
o
r
 
f
o
o
d

g
r
o
u
p
s
 
a
n
d
 
h
o
w
 
t
h
e
 
b
o
d
y
 
u
s
e
s

t
h
e
 
m
m
t
r
i
e
n
t
s
 
f
r
o
m
 
t
h
e
s
e

f
o
o
d
s
.
(
B
&
W
,
 
1
1
 
m
l
n
.
)

A
v
a
i
l
a
b
l
e
 
a
t
 
C
o
n
n
e
c
t
i
c
u
t

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
,

E
d
u
c
a
t
i
o
n
 
S
e
c
t
i
o
n
,
 
a
n
d
 
t
h
e

U
n
i
v
e
r
s
i
t
y
 
o
f
 
.
C
o
n
n
e
c
t
i
c
u
t

F
i
l
m
 
L
i
b
r
a
r
y
.

a

2
1

N
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

R
e
f
e
r
e
n
c
e
 
m
a
t
e
r
i
a
l
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
O
k

F
i
l
m
 
P
r
o
j
e
c
t
o
r

F
i
l
m
 
P
r
o
j
e
c
t
o
r

F
i
l
m
 
P
r
o
j
e
c
t
o
r



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

M
a
i
n
s
 
t
o
i
u
n
i
i
t
g

C
or

nm
w

tic
at

iA
g

O
bs

eA
v 

itu
2

I
n
t
e
,
t
p
u
t
i
i
t
g

06
6e

A
in

g
A
a
v
I
n
a
-

t
i
t
l
e
s

E
x
p
t
a
t
n
i
n
g

A
C
T
I
V
 
I
 
T
I
 
E
S

H
a
v
e
 
s
t
u
d
e
n
t
s
 
b
r
a
i
n
s
t
o
r
m
 
o
n
 
w
h
a
t
 
a
r
e

g
o
o
d
 
f
o
o
d
 
h
a
b
i
t
s
 
a
n
d
 
b
a
d
 
f
o
o
d
 
h
a
b
i
t
s
.

F
I
L
M
:

"
H
u
m
a
n
 
B
o
d
y
:
 
N
u
t
r
i
t
i
o
n
'
a
n
d

M
e
t
a
b
o
l
i
s
m
"

S
u
g
g
e
s
t
e
d
 
d
i
s
c
u
s
s
i
o
n
 
a
n
d
 
w
r
i
t
i
n
g

q
u
e
s
t
i
o
n
s
:

1
)
 
D
o
e
s
 
t
h
i
s
 
f
i
l
m
 
d
e
p
i
c
t
 
a
 
b
e
t
t
e
r

u
o
d
e
r
s
t
a
n
d
i
n
g
'
o
f
 
n
u
t
r
i
t
i
o
n
 
t
h
a
n

t
h
e
 
f
i
r
s
t
 
o
n
e
?

2
)
 
W
h
a
t
 
a
r
e
:
 
t
h
e
 
f
i
v
e
 
c
l
a
s
s
e
s
 
o
f

c
h
e
m
i
c
a
l
 
s
u
b
s
t
a
n
c
e
s
 
w
h
i
c
h
 
c
o
m
-

p
r
i
s
e
 
a
l
l
 
n
a
t
u
r
a
I
'
f
o
o
d
s
?

N
O

T
E

S

A
v
a
i
l
a
b
l
e
 
a
t
 
C
o
n
n
e
c
t
i
c
u
t

.

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
,

E
d
u
c
a
t
i
o
n
 
S
e
C
t
i
o
n
 
(
B
&
W
,

\
1
4
 
m
i
n
.
)

2
2

M
A
T
E
R
I
A
L
S

F
i
l
m
 
P
r
o
j
e
c
t
o
r

S
t
d
d
e
n
t
'
 
h
a
n
d
b
o
o
k

7

I



1 U
t

LE
A

R
N

IN
G

 P
R

O
C

E
S

S
A

C
T

 I 
V

 IT
 I 

E
S

F
A
C
T
 
S
H
E
E
T

R
e
c
o
/
L
a
i
n
g

C
o
m
p
a
t
i
n
g
 
a
n
d

R
e
c
o
r
d
i
n
g

I
n
t
e
A
p
4
e
-
t
-
L
n
g

A
n
a
t
y
z
i
n
g

C
o
m
p
a
A
i
n
g
 
a
n
d

C
a
n
t
s
 
0
U
n
g

I
n
t
e
i
w
k
e
t
i
n
g

R
e
c
o
n
d
i
n
g

1
)

D
i
s
c
u
s
s
 
w
h
y
 
n
u
t
r
i
e
n
t
s
 
a
r
e
 
i
m
-

p
o
r
t
a
n
t
 
t
o
 
t
h
e
 
b
o
d
y
,

2
)

D
i
s
c
u
s
s
 
t
h
e
 
s
p
e
c
i
f
i
c
 
f
u
n
c
t
i
o
n
s

o
f
 
t
h
e
 
f
i
v
e
 
m
a
i
n

g
r
o
u
p
s
 
o
f

n
u
t
r
i
e
n
t
s
.

3
)

D
i
s
c
u
s
s
 
c
a
l
o
r
i
e
s
 
a
n
d
 
t
h
e
i
r
 
r
e
l
a
-

-

t
i
o
n
s
h
i
p
 
t
o
 
e
n
e
r
g
y
.

C
h
a
r
a
c
-

t
e
r
i
s
t
i
c
s
 
a
f
f
e
c
t
i
n
g
 
c
a
l
o
r
i
e

r
e
q
u
i
r
e
m
e
n
t
s
.

-

4
)

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
o
r
a
l
l
y
 
n
a
m
e
 
t
h
e

v
i
t
a
m
i
n
s
.

D
i
s
c
u
s
s
.

F
I
L
M
:

"
U
n
d
e
r
s
t
a
n
d
i
n
g
 
V
i
t
a
m
i
n
s
"

S
u
g
g
e
s
t
e
d
 
d
i
s
c
u
s
s
i
o
n
 
a
n
d
 
q
u
e
s
-

t
i
o
n
s
 
t
o
 
b
e
 
a
n
s
w
e
r
e
d
.

1
)

D
i
s
c
u
s
s
 
t
h
e
 
a
r
e
a
s
 
c
o
v
e
r
e
d
 
i
n
 
t
h
e

f
i
l
m
 
b
e
f
o
r
e
 
h
a
v
i
n
g
 
t
h
e
m
 
a
n
s
w
e
r

t
h
e
 
q
u
e
s
t
i
o
n
s
.

2
)

K
i
n
d
 
o
f
 
v
i
t
a
m
i
n
 
d
e
f
i
c
i
e
n
c
y
 
t
h
a
t

c
a
u
s
e
s
 
s
c
u
r
v
y
.

3
)

W
h
a
t
 
i
s
 
m
e
t
a
b
o
l
i
s
m
?

4
)

T
h
e
 
r
o
l
e
 
o
f
 
v
i
t
a
m
i
n
s
 
i
n
 
b
o
d
y

r
e
g
-

u
l
a
t
i
o
n
.

H
O
6
W
O
R
K
:

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
c
r
i
t
i
q
u
e
:

T
h
e
 
B
a
s
i
c
 
S
e
v
e
n
 
G
r
o
u
p
 
a
n
d
 
t
h
e
i
r

v
i
t
a
m
i
n
 
c
o
u
n
t
e
r
p
a
r
t
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
B
a
s
i
c

S
e
v
e
n
 
G
r
o
u
p
 
a
n
d
 
t
h
e
 
B
a
s
i
c
 
F
o
u
r
 
G
r
o
u
p
.

4

'
N

O
T

E
S

T
h
e
 
f
i
v
e
 
m
a
i
n

g
r
o
u
p
s
 
o
f

n
u
t
r
i
e
n
t
s
 
a
r
e

c
a
r
b
o
h
y
d
r
a
t
e
s
,

f
a
t
s
,
 
p
r
o
t
e
i
n
s
,
l
o
i
n
e
r
a
l
s
,

a
n
d
 
v
i
t
a
m
i
n
s
.

4

R
e
f
e
r
 
t
o
 
s
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

f
o
r
 
s
p
e
c
i
f
i
c
 
c
a
t
e
g
o
r
i
e
s
.

T
h
e
 
f
i
l
m
 
s
h
o
w
s
 
t
h
e

p
r
e
-

v
e
n
t
a
t
i
v
e
 
s
t
e
p
s
 
f
o
r
 
s
o
m
e
 
o
f

t
h
e
 
e
a
r
l
i
e
r
-
k
n
o
w
n
 
v
i
t
a
m
i
n

d
e
f
i
c
i
e
i
i
C
y
 
d
i
s
e
a
s
e
s
 
l
i
k
e

s
c
u
r
v
y
.

(
C
o
l
o
r
,
 
1
4
 
m
i
n
.
)

A
v
a
i
l
a
b
l
e
 
a
t

C
o
n
n
e
c
t
i
i
u
t
.

S
t
a
t
e
 
D
e
p
a
r
t
m
e
n
t
 
o
f
 
H
e
a
l
t
h
,

P
u
b
l
i
c
 
H
e
a
l
t
h
 
E
d
u
c
a
t
i
4

S
e
c
t
i
o
n
,
 
a
n
d
 
a
l
s
o
 
U
n
i
i
e
r
s
i
t
y

o
f
 
C
o
n
n
e
c
t
i
c
u
t
 
F
i
l
m
 
L
i
b
r
a
r
y
.

2
3

M
A

T
E

R
 I 

A
LS

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

r
e
f
e
r
e
n
c
e
 
o
o
k
s

F
i
l
m
 
p
r
o
j
e

S
t
u
d
e
n
t
 
h
a

f
o
r

d
b
o
o
k

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k



L
E
A
R
N
I
N
G

PR
O

C
E

SS
A

C
T

IV
IT

IE
S

O
b
e
t
v
a
t
i
o
n

I
n
t
e
,
t
p
t
e
t
a
t
i
o
n

C
o
m
p
a
A
i
n
g
 
a
n
d

C
o
n
,
t
t
a
z
t
i
x
g

,

c
-
-
,
,
.
0
o
s
e
l
i
v
a
t
i
l
o
n

C
o
m
m
u
n
i
c
a
t
i
n
g

I
n
t
e
t
p
t
a
i
n
g

C
o
m
p
o
m
i
n
g
 
a
n
d

C
o
n
t
u
s
t
i
n
g

R
e
c
o
l
i
d
i
n
g

A
m
a
t
y
z
i
n
g

F
I
L
M
:

"
E
A
T
 
F
O
R
 
H
E
A
L
T
H
"

.
D
i
s
c
u
s
s
 
t
h
e
 
s
t
u
d
e
n
t
s
'
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n

o
f
 
t
h
i
s
 
f
i
l
m
 
w
i
t
h
 
t
h
e
 
p
a
s
t
 
h
o
m
e
-

w
o
r
k
 
a
s
s
i
g
n
m
e
n
t
.

W
e
r
e
 
t
h
e
 
s
t
u
d
e
n
t
s
'

o
b
s
e
r
v
a
t
i
o
n
s
'
 
a
b
o
u
t
 
t
h
e
 
f
o
o
d
 
g
r
o
u
p
s

c
o
r
r
e
c
t
?

W
e
r
e
 
t
h
e
i
r
 
s
u
g
g
e
s
t
i
o
n
s

a
c
c
u
r
a
t
e
?

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t

t
h
e
 
h
o
m
e
w
o
r
k
 
a
n
d
 
t
h
e
 
f
i
l
m
 
s
e
g
-

m
e
n
t
.

O
p
t
i
o
n
a
l
 
A
s
s
i
g
n
m
e
n
t
:

C
o
n
s
t
r
u
c
t
i
n
g

a
 
p
o
s
t
e
r
 
i
l
l
u
s
t
r
a
t
i
n
g
 
t
h
e

B
a
s
i
d

S
e
v
e
n
 
F
o
o
d
 
G
r
o
u
p
.

F
I
L
M
:

"
T
o
w
a
r
d
s
 
t
h
e
 
V
i
c
t
o
r
y
 
o
f
 
H
e
a
l
t
h
"

D
i
s
c
u
s
s
i
o
n
 
a
f
t
e
r
 
v
i
e
w
i
n
g
 
t
h
e
 
f
i
l
m

w
i
l
l
 
b
e
 
a
t
 
t
h
e
 
d
i
s
c
r
e
t
i
o
n
,
 
o
f

t
h
e

t
e
a
c
h
e
r
.

B
R
A
I
N
S
T
O
R
M
I
N
G

D
i
s
c
u
s
s
 
w
i
t
h
 
s
t
u
d
e
n
t
s
 
t
h
e
-
r
e
l
a
t
i
o
n
s
h
i
p

f
p
o
d
 
w
e
 
e
a
t
 
a
n
d

b
o
d
y
 
n
e
e
d
s
:

o
f
 
n
u
t
r
i
e
n
t
s
 
t
o
 
t
h
e

a
)

b
)

c
)

d
) e
)

C
a
r
b
o
h
y
d
r
a
t
e
s

P
r
o
t
e
i
n
s

F
a
t
s

M
i
n
e
r
a
l
s

V
i
t
a
m
i
n
s

G
U
E
S
T
 
S
P
E
A
K
E
R

N
O

T
E

S

F
i
l
m
 
i
d
e
n
t
i
f
i
e
s
 
a
 
b
a
s
i
c

f
o
o
d
 
g
r
o
u
p
 
w
i
t
h
 
e
a
c
h

f
i
n
g
e
r
.
 
(
B
 
&
 
W
)
,
 
1
1
 
m
i
n
.

D
i
s
c
u
s
s
 
d
e
v
e
l
o
p
m
e
n
t
s
 
i
n

n
u
t
r
i
t
i
o
n
.

D
e
s
c
r
i
b
e
s
 
t
h
e

d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
d
i
e
t
e
t
i
c
s

i
n
 
h
o
s
p
i
t
a
l
s
.
 
a
n
d
 
o
t
h
e
r

i
n
s
t
i
t
u
t
i
o
n
s
.

C
a
t
e
g
o
r
i
e
s
 
w
i
l
l
 
p
r
O
b
a
b
l
y
 
d
e
-

-
v
e
l
.
o
p
 
i
n
 
t
e
r
m
s
 
o
f
;

a
)

b
) c
)

d
)

C
a
r
b
o
h
y
d
r
a
t
e
s

P
r
o
t
e
i
n
s

F
a
t
s

M
i
n
e
r
a
l
s
:
 
p
o
t
a
s
s
i
u
n
G
-

i
o
d
i
n
e
y
-
s
u
l
f
0
f
r
c
a
l
-

c
i
u
m
,
 
p
h
o
s
p
h
o
r
u
s
,
 
m
a
g
-

n
e
s
i
u
m
,
 
s
o
d
i
u
m
.

V
i
t
a
m
i
n
s

W
a
t
e
r

e
)

f
)

2
4

M
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

L
a
s
t
 
H
O
m
p
w
o
r
k
 
A
s
s
i
g
n
-

m
e
n
t

1

P
h
o
t
o
s
.

M
a
g
a
z
i
n
e
s

N
e
w
s
p
a
p
e
r
s

D
r
a
w
i
n
g
s

F
i
l
m
 
p
r
o
j
e
c
t
o
r

-
O
p
t
i
o
n
a
l

O
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r

F
i
l
m
 
S
t
r
i
p
 
"

r
e
f
e
r
e
n
c
e
 
b
o
o
k
s



F
j

LE
A

R
N

IN
G

 P
R

O
C

E
S

S

R
e
c
o
A
d
i
n
g

O
b
s
e
a
v
i
i
l
g

I
n
t
e
k
g
t
a
i
n
g

R
e
c
o
A
d
i
n
g

I
n
t
e
4
.
1
0
/
M
.
a
n
g

,
C
o
m
n
u
n
i
c
a
t
i
n
g

I
n
t
e
A
p
t
e
t
,
i
n
g
-

'
R
e
c
o
t
a
i
t
a

A
C

T
IV

IT
IE

S

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
1
i
s
t
 
t
h
e
 
a
m
o
u
n
t
 
o
f

c
a
r
b
o
h
y
d
r
a
t
e
s
 
a
n
d
 
c
a
l
o
r
i
e
s
 
a
n
d
 
p
r
o
-

t
e
i
n
s
 
l
i
s
t
e
d
 
i
n
 
t
h
e
 
f
i
v
e
 
f
o
o
d
 
g
r
o
u
p
s

i
n
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k
.

F
I
L
M
S
:
 
"
B
I
G
 
D
I
N
N
E
R
 
T
A
B
L
E
"
'

"
M
E
N
U
 
P
L
A
N
N
I
N
G
"

S
u
g
g
e
s
t
e
d
 
d
i
s
c
u
s
s
i
o
n
:

a
)

b
)

c
)

H
o
w
 
d
i
d
 
e
a
c
h
n
a
t
i
o
n
a
l
i
t
y
 
d
i
f
f
e
r
 
i
n

t
h
e
i
r
 
f
o
o
d
.
s
e
l
e
c
t
i
o
n
 
a
n
d

p
r
e
p
a
r
-

a
t
i
o
n
 
h
a
b
i
t
s
?

W
h
a
t
 
a
r
e
\
t
h
e
 
b
o
d
y
'
s
 
n
e
e
d
 
f
o
r
 
f
o
o
d
?

W
h
e
r
e
 
d
o
 
y
o
u
 
f
i
n
d
 
d
i
e
t
i
t
i
a
n
s
 
e
m
-

p
l
o
y
e
d
?

F
A
C
T
 
S
H
E
E
T

A
)

D
i
s
c
u
s
s
 
t
h
e
 
p
r
o
b
l
e
m
s
 
b
r
o
u
g
h
t
 
a
b
o
u
t

b
y
 
t
h
e
 
l
a
c
k
 
o
f
 
n
o
t
 
e
a
t
i
n
g
 
a
 
b
a
l
-

a
n
c
e
d
 
d
i
e
t
.

B
)

S
t
r
e
s
s
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
 
s
k
i
l
l
s

o
f
 
t
h
e
 
d
i
e
t
i
t
a
n
s
 
a
n
d
 
t
h
e
i
r
 
r
e
l
a
t
e
d

a
r
e
a
s
 
t
o
 
t
h
e
 
h
e
a
l
t
h
 
o
f
 
a
l
l
 
p
e
o
p
l
e
.

A

-

B
R
A
I
N
S
T
O
R
M
I
N
G

A
)

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
i
r
 
u
n
-

d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
r
o
l
e
 
o
f
 
d
i
e
t
-

i
t
i
a
n
s
 
b
y
 
a
n
s
w
e
r
i
n
g
 
t
h
e
 
q
u
e
s
t
i
o
n
s

/
.

N
O

T
E

S
M

A
T

E
R

IA
LS

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
t
h
e

s
t
u
d
e
n
t
s
 
1
5
-
e
 
a
l
l
o
w
e
d
 
t
o
 
u
s
e

i
r
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s
 
i
n
 
c
o
m
-

p
l
e
t
i
n
g
 
t
h
i
s
 
a
c
t
i
v
i
t
y
.

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

r
e
f
e
r
e
n
c
e
 
b
o
o
k
s

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

R
e
f
e
r
e
n
c
e
 
b
o
o
k
s

.
I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
s
t
u
-

d
e
n
t
s
 
i
d
e
n
t
i
f
y
 
a
n
d
-
i
n
t
e
g
r
a
t
e

t
h
e
i
r
 
k
n
o
w
l
e
d
g
e
 
o
f
 
n
u
t
r
i
t
i
o
n
'
 
S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

t
o
 
t
h
e
 
r
o
l
e
 
o
f
 
d
i
e
t
i
t
i
a
n
s
.

t
!

2
5

T
h
i
s
 
m
e
t
h
o
d
 
o
f
 
p
r
o
v
i
d
i
n
g
 
i
n
-

R
e
f
e
r
e
n
c
e
 
M
a
t
e
r
i
a
l
s

f
o
r
m
a
t
i
o
n
 
i
s
 
o
p
t
i
o
n
a
l
.

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k



IL
M

L
E

IL
M

E
E

SS
_

C
o
m
m
u
n
i
c
a
t
i
s
i
g

R
e
c
o
'
u
L
L
n
g

a
s
e
A
v
i
n
g

1-
4

C
O

A
C

T
IV

IT
IE

S

i
n
 
t
h
e
i
r
 
w
o
r
k
b
o
o
k
.

B
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
b
r
a
i
n
s
t
o
r
m
 
a
l
l
 
t
h
e

a
c
t
i
v
i
t
i
e
s
 
o
f
 
t
h
e
 
d
i
e
t
i
t
i
a
n
 
a
s
 
i
t

r
e
l
a
t
e
s
 
t
o
 
t
h
e
 
d
i
!
f
e
r
e
n
t
 
j
o
b

d
e
s
c
r
i
p
t
i
o
n
s
.

E
x
a
m
p
l
e
 
-
 
1
.
 
C
l
i
n
i
c
a
l
 
D
i
e
t
i
t
i
a
n

2
.
 
F
o
o
d
 
s
e
r
v
i
c
e
 
s
u
p
e
r
v
i
s
o
r

3
.
 
D
i
e
t
e
t
i
c
 
a
s
s
i
s
t
a
n
t

'
4
.
 
D
i
e
t
e
t
i
c
 
t
e
c
h
n
i
c
i
a
n

F
I
E
L
D
 
T
R
I
P
'

S
t
u
d
e
n
t
s
 
w
i
l
l
 
v
i
s
i
t
 
a
 
f
a
c
i
l
i
t
y
 
t
h
a
t
 
c
a
n

p
r
o
p
e
r
l
y
 
d
i
s
p
l
a
y
 
t
h
e
 
r
o
l
e
 
o
f
 
a
 
d
i
e
t
i
t
i
a
n
.

G
U
E
S
T
 
S
P
E
A
K
E
R

G
L
O
S
S
A
R
Y

D
i
s
c
u
s
s
 
w
i
t
h
_
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
e

t
e
r
m
i
n
o
l
o
g
y
 
i
n
 
t
h
e
 
G
l
o
s
s
a
r
y
.

if
 E

S

O
p
t
i
o
n
a
l
:

a
)
 
h
o
s
p
i
t
a
l
 
f
o
o
d
 
s
e
r
v
i
c
e

b
)
 
s
c
h
o
o
l
 
c
a
f
e
t
e
r
i
a

c
)
 
l
o
c
a
l
 
r
e
s
t
a
u
r
a
n
t

d
)
 
d
a
i
l
y

2
6

E
tE

R
IA

L
.S

.

T
r
a
n
s
p
o
r
t
a
t
i
o
n

1
)
 
-
B
u
s

2
)
 
C
a
r
s
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R
E

H
A

B
IL

IT
A

T
IO

N

A
C
T
I
V
I
T
I
E
S

I
.

I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
R
E
H
A
B
I
L
I
T
A
T
I
O
N

Q
u
e
s
t
i
o
n
s
:

W
h
a
t
 
i
s
 
R
e
h
a
b
i
l
i
t
a
t
i
o
n
?

W
h
a
t
 
a
r
e
 
i
t
s
 
m
a
j
o
r
 
a
r
e
a
s
?

.
W
h
a
t
 
i
s
 
s
o
m
e
 
o
f
 
t
h
e
 
m
a
j
o
r

t
e
r
m
i
n
o
l
o
g
y
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

t
h
e
 
f
i
e
l
d
 
o
f
 
r
e
h
a
b
i
l
i
t
a
t
i
o
n
?

O
b
j
e
c
t
i
v
e
s
:

1
)

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e

t
o
 
s
t
a
t
e
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
s

i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
f
i
e
l
d
 
o
f

r
e
h
a
b
i
l
i
t
a
t
i
o
n
 
t
h
e
r
a
p
y
.

2
)

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e

t
o
 
n
a
m
e
 
s
o
m
e
 
d
i
s
a
b
i
l
i
t
i
e
s

c
o
m
m
o
n
l
y
 
r
e
q
u
i
r
i
n
g
 
t
h
e

a
s
s
i
s
t
a
n
c
e
 
o
f
 
a
 
r
e
h
a
b
i
l
i
-

t
a
t
i
o
n
 
t
h
e
r
a
p
i
s
t
.

3
)

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
c
o
m
e

a
w
a
r
e
 
o
f
 
t
h
e
 
r
o
l
e
 
o
f
 
a

t
h
e
r
a
p
i
s
t
 
i
n
 
r
e
s
t
o
r
i
n
g

a
 
p
a
t
i
e
n
t
 
t
o
 
u
s
e
f
u
l
n
e
s
s
.

1
)

A
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
t
h
i
n
k
 
o
f
 
a
n
d

r
e
c
o
r
d
 
a
s
 
m
a
n
y
 
d
i
s
a
b
i
l
i
t
i
e
s
 
a
s
 
t
h
e
y

N
O
T
E
S
-

1
.

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
t
h
e

s
t
u
d
e
n
t
 
c
o
n
t
i
n
u
e
 
t
o
 
m
a
i
n
-

t
a
i
n
 
t
h
e
 
P
R
O
C
E
S
S
 
S
K
I
L
L

C
H
A
R
T
 
o
f
 
o
c
c
u
p
a
t
i
o
n
s
 
a
n
d

t
a
s
k
s
 
b
e
g
u
n
 
i
n
 
U
n
i
t
 
I
.

2
.

I
t
 
i
s
 
f
u
r
t
h
e
r
 
s
u
g
g
e
s
t
e
d

t
h
a
t
 
t
h
e
 
i
n
s
t
r
u
c
t
o
r
 
i
n
-

t
r
o
d
u
c
e
 
t
h
e
 
m
a
s
t
e
r
y
 
l
i
s
t

o
f
 
o
b
j
e
c
t
i
v
e
s
 
a
n
d
 
t
e
r
m
i
-

n
o
l
o
g
y
 
d
u
r
i
n
g
 
t
h
e
 
i
n
i
t
i
a
l

s
t
a
g
e
s
 
o
f
 
t
h
e
 
u
n
i
t
.

T
h
i
s
,

i
s
 
n
o
t
 
o
n
l
y
 
t
o
 
a
c
q
u
a
i
n
t

t
h
e
 
s
t
u
d
e
n
t
s
 
w
i
t
h
 
u
n
i
t
 
o
b
-

j
e
c
t
i
v
e
s

a
n
d
 
e
x
p
e
c
t
a
t
i
o
n
s
,

b
u
t
 
a
l
s
o
 
t
o
 
r
e
i
n
f
o
r
c
e
 
t
h
e

n
e
c
e
s
s
i
t
y
 
o
f
.
 
m
a
s
t
e
r
i
n
g

s
p
e
l
l
i
n
g
,
 
v
o
c
a
b
u
l
a
r
y
,
 
e
t
c
.

S
m
a
l
l
 
e
x
e
r
c
i
s
e
s
 
i
n
 
w
o
r
d

u
s
a
g
e
 
a
n
d
 
s
p
e
l
l
i
n
g
 
s
h
o
u
l
d

a
p
p
e
a
r
 
i
n
t
e
r
m
i
t
t
e
n
t
l
y

t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
u
n
i
t
,

B
e

s
u
r
e
 
t
o
 
p
r
o
v
i
d
e
 
s
t
u
d
e
n
t
s

w
i
t
h
 
p
h
o
n
e
t
i
c
 
p
r
o
n
u
n
c
i
a
-

t
i
o
n
:
o
f
 
e
a
c
h
 
m
a
j
o
r
 
v
o
c
a
b
u
-

l
a
r
y
 
w
o
r
d
.

A
t
 
t
h
i
s
 
p
o
i
n
t
,
 
s
t
u
d
e
n
t
s
 
m
u
s
t

c
o
m
p
l
e
t
e
 
t
h
i
s
 
a
s
s
i
g
n
m
e
n
t

M
A
T
E
R
I
A
L
S

2
8



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

R
e
c
o
r
d
i
n
g

O
b
.
:
s
e
/
E
u
.
6
v

C
or

re
un

ic
at

in
g

F
o
i
m
a
g

C
o
n
c
e
p
t
:
6

C
o
m
p
a
t
e
l
C
o
n
t
a
a
s
t

R
e
c
o
r
d
'

A
C
T
I
V
I
T
I
E
S

c
a
n
 
w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
 
r
e
h
a
b
i
l
i
t
a
t
i
o
n
.

T
h
e
 
a
s
s
i
g
n
m
e
n
t
 
m
a
y
 
b
e

r
e
a
t
e
d

a
s
 
a
 
t
y
p
e
 
o
f
 
p
r
e
-
t
e
s
t
 
w
h
i
c
h

i
l
l

e
n
a
b
l
e
 
t
h
e
 
t
e
a
c
h
e
r
 
t
o
 
n
o
t
e
 
t
h
e

s
u
p
e
r
f
i
c
i
a
l
 
e
x
t
e
n
t
 
o
f
 
s
t
u
d
e
n
t
s

k
n
o
w
l
e
d
g
e
.

2
)

D
u
r
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
l
a
s
s
 
d
i
s
-

c
u
s
s
i
o
n
,

e
l
i
c
i
t
 
t
h
e
 
m
e
a
n
i
n
g
 
o
f

t
h
e
 
t
e
r
m
 
r
e
h
a
b
i
l
i
t
a
t
i
o
n
 
a
n
d
 
a
s
k

t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
n
a
m
e
 
a
n
d
 
d
i
s
c
u
s
s

t
h
e
 
e
n
t
r
i
e
s
 
o
n
 
t
h
e
i
r
 
l
i
s
t
s
 
i
n

t
e
r
m
s
 
o
f
 
t
h
a
t
 
m
e
a
n
i
n
g
.

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
a
c
c
o
m
p
l
i
s
h

t
h
i
s
 
i
n
 
o
n
e
 
o
f
 
s
e
v
e
r
a
l
 
w
a
y
s
.

T
h
e

s
t
u
d
e
n
t
s
 
c
a
n
'
u
s
e
 
d
i
c
t
i
o
n
a
r
i
e
s
,

p
a
m
p
h
l
e
t
s
,
 
e
t
c
.
 
t
o
 
f
i
n
d
 
t
h
e
 
m
e
d
i
-

c
a
l
 
d
e
f
i
n
i
t
i
o
n
,
 
o
r
 
t
h
e
 
t
e
a
c
h
e
r

c
a
n
 
p
r
e
p
a
r
e
 
s
e
v
e
r
a
l
 
s
e
n
t
e
n
c
e
s

w
h
i
c
h
 
c
o
n
v
e
y
 
t
h
e
 
m
e
a
n
i
n
g
 
t
h
r
o
u
g
h

c
o
n
t
e
x
t
.

I
t
 
i
s
 
a
l
S
o
 
q
d
i
t
e
 
p
r
o
b
a
-

b
l
e
 
t
h
a
t
 
u
n
d
e
r
s
t
a
n
d
i
n
g
.
m
a
y
 
i
n
i
t
i
-

a
l
l
y
 
b
e
 
a
p
p
a
r
e
n
t
,
 
c
a
n
c
e
l
l
i
n
g
 
t
h
e

n
e
e
d
 
f
o
r
 
o
t
h
e
r
 
e
l
i
c
i
t
i
n
g
 
t
e
c
h
n
-

i
q
u
e
s
.

3
)

I
n
t
r
o
d
u
c
e
 
V
o
c
a
b
u
l
a
r
y
 
L
i
s
t
I
.

D
i
s
-

c
u
s
s
 
e
a
c
h
 
w
o
r
d
 
b
r
i
e
f
l
y
 
(
c
o
m
p
a
r
e

t
h
e
i
r
 
m
e
a
n
i
n
g
s
)
 
a
n
d
 
r
e
m
i
n
d
,
s
t
u
-

d
e
n
t
s
 
t
h
a
t
 
o
n
e
 
i
n
i
t
i
a
l
 
o
b
j
e
c
t
i
v
e

w
i
l
l
 
b
e
.
t
o
 
m
a
s
t
e
r
 
s
p
e
l
l
i
n
g
 
a
n
d

m
e
a
n
i
n
g
 
o
f
 
t
h
e
s
e
 
w
o
r
d
s
 
b
y
 
t
h
e
 
c
o
m
-

p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
R
e
-

h
a
b
i
l
i
t
a
t
i
o
n
 
s
e
g
m
e
n
t
 
o
f
 
t
h
e
 
u
n
i
t
.

N
O
T
E
S

M
A
T
E
R
I
A
L
S

b
a
s
e
d
 
o
n
l
y
 
u
p
o
n
 
t
h
e
i
r

i
n
d
i
v
i
d
u
a
l
 
i
m
p
r
e
s
s
i
o
n
s
 
o
f

D
i
c
t
i
o
n
a
r
t
e
s

P
a
m
p
h
l
e
t
s

S
e
n
t
e
n
c
e
s

U
n
i
t
 
P
a
c
k
e
t

2
9



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

4
)
 
F
I
L
M
 
-
 
A
C
C
E
N
T
 
O
N
 
U
S
E

O
b
s
e
r
v
e

Q
u
e
s
t
i
o
n
s
 
t
o
 
t
h
i
n
k
 
a
b
o
u
t
:

.
I
r
t
e
A
p
t
e
t
 
d
a
-
t
a

_
,
-
a
)
 
W
h
a
t
 
i
s
 
t
h
e
 
r
o
l
e
 
o
f
 
a

R
e
h
a
b
i
l
i
t
a
t
i
o
n
 
T
h
e
r
a
p
i
s
t

R
e
c
o
t
d

i
n
 
h
e
l
p
i
n
g
 
a
 
p
a
t
i
e
n
t
?

C
o
m
p
a
k
e
/
C
o
n
t
t
a
s
t

b
)
 
W
h
a
t
 
t
y
p
e
 
o
f
 
d
i
s
a
b
i
l
i
t
i
e
s

w
e
r
e
 
s
e
e
n
 
t
h
a
t
 
r
e
q
u
i
r
d

t
h
e
 
s
e
r
v
i
c
e
s
 
o
f
 
a
 
t
h
e
f
a
-

p
l
a
t
?

c
)
 
L
i
s
t
 
t
h
e
 
s
p
e
c
i
f
i
c
 
s
k
i
l
l
s

p
e
r
f
o
r
m
e
d
.

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
t
h
e
s
e

N
s
k
i
l
l
s
.

N
o
t
e
 
t
h
e
 
d
i
f
f
e
r
e
n
t

p
e
o
p
l
e
 
i
n
 
r
e
h
a
b
i
l
i
t
a
t
i
o
n
 
p
e
r
-

f
o
r
m
i
n
t
h
e
s
e
 
s
k
i
l
l
s
.

C
a
l
l

t
h
e
 
s
t
u
d
e
n
t
s
'
 
a
t
t
e
n
t
i
o
n
 
t
o

t
h
e
 
f
a
t
 
t
h
a
t
 
t
h
e
 
f
i
e
l
d
 
o
f
 
r
e
-

h
a
b
i
l
i
t
a
t
i
o
n
 
i
s
 
d
i
v
i
d
e
d
 
u
p

i
n
t
o
 
s
e
v
e
r
a
l
 
m
o
r
e
 
s
p
e
c
i
f
i
c

a
r
e
a
s
.

T
h
e
s
e
 
a
r
e
a
s
 
a
r
e
 
r
e
-

c
o
r
d
e
d
 
i
n
 
t
h
e
 
s
t
u
d
e
n
t
 
H
a
n
d
-

b
o
o
k
o
n
 
t
h
e
 
t
h
e
.
 
i
n
t
r
o
d
u
c
t
o
r
y

p
a
g
e
s
.

P
e
o
p
t
e
,
 
D
a
t
a
,
 
T
h
i
n
g
s

S
t
A
a
t
e
g
y

d
)
 
D
o
 
m
o
s
t
 
o
f
 
t
h
e
 
t
h
e
r
a
p
i
s
t
s
 
i
n

r
e
h
a
b
i
l
i
t
a
t
i
o
n
 
d
e
a
l
 
w
i
t
h

p
e
o
p
l
e
,
 
w
i
t
h
 
d
a
t
a
,
 
o
r
 
w
i
t
h

t
h
i
n
g
s
?

3
0

M
A
T
E
R
I
A
L
S

F
i
l
m

S
t
u
d
e
n
t
 
P
a
c
k
e
t



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

-
O
b
s
e
t
v
e

R
e
c
o
t
d

C
o
n
t
t
t
!
_
p
h
a
t
'
s

_
-
-

-
-
C
o
n
a
n
u
n
i
c
a
t
e

,
1
,
6
6
e
c
t
i
v
e
 
D
o
m
a
i
n

c
o

C
o
m
m
u
n
i
c
a
t
e

C
o
m
p
a
r
L
e
/
C
o
n
t
A
r
a
t

I
n
t
r
o
d
u
c
e
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
r
a
t
i
n
g

o
c
c
u
p
a
t
i
o
n
s
 
i
n
 
t
e
r
m
s
 
o
f
 
p
e
o
p
l
e
,

d
a
t
a
,
 
a
n
d
 
t
h
i
n
g
s
.

H
o
m
e
w
o
r
k
:
 
U
n
i
t
 
h
o
m
e
w
o
r
k
 
p
r
o
j
e
c
t
 
-

D
e
v
e
l
O
p
 
a
 
n
o
t
e
b
o
o
k
/
s
c
r
a
p
b
o
o
k
 
i
l
-

l
u
s
t
r
a
t
i
n
g
 
d
i
s
a
b
i
l
i
t
i
e
s
 
r
e
q
u
i
r
i
n
g

r
e
h
a
b
i
l
i
t
a
t
i
v
e
 
t
r
e
a
t
m
e
n
t
.

B
e
 
s
u
r
e

t
o
 
l
a
b
e
l
 
e
a
c
h
 
p
i
c
t
u
r
e
.
o
r
 
p
h
o
t
o
g
r
a
p
h

i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
_
t
y
p
e
 
o
f
 
r
e
h
a
b
i
l
i
-

t
a
t
i
v
e
 
c
a
r
e
 
i
t
 
d
e
p
i
c
t
s
.

P
s
y
c
h
o
l
o
g
i
c
a
l
 
A
s
p
e
c
t
s
 
o
f
 
L
o
s
s
 
-

1
)

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
f
u
n
c
t
i
o
n
 
f
o
r
 
a

s
h
o
r
t
 
p
e
r
i
o
d
 
o
f
 
t
i
m
e
,
 
w
i
t
h
 
t
h
e

o
p
t
i
o
n
 
t
o
 
c
o
n
t
i
n
u
e
 
o
v
e
r
 
a
 
t
w
e
n
t
y

f
o
u
r
 
h
o
u
r
 
p
e
r
i
o
d
,
 
w
i
t
h
 
a
 
p
h
y
s
i
c
a
l

i
m
p
a
i
r
m
e
n
t
.

F
o
r
 
e
x
a
m
p
l
e
:

a
)

B
l
i
n
d
f
o
l
d
 
t
o
 
s
i
m
u
l
t
e
 
b
l
i
n
d
n
e
s
s
.
-

b
)

S
o
c
k
 
m
i
t
t
e
n
 
t
o
 
s
i
m
u
l
a
t
e
 
t
h
e

p
e
r
i
e
n
c
e
s
 
o
f
 
a
 
p
e
r
s
o
n
 
w
h
d
 
h
a
s

l
o
s
t
 
t
h
e
 
u
s
e
 
o
f
 
a
 
h
a
n
d
.

c
)

A
r
m
 
s
l
i
n
g

,
d
)

C
r
u
t
c
h
 
;
l
e
g
 
p
r
o
b
l
e
m
)

e
)

W
h
e
e
l
c
h
a
i
r
 
,
(
l
e
g
 
p
r
o
b
l
e
m
 
a
n
d
 
m
o
b
i
l
i
t
y
)
,

N
O
T
E
S

S
e
e
 
`
U
n
i
t
 
T
w
o
 
-
 
7
t
h

a
n
d
 
8
t
h
 
g
r
a
d
e
,
 
M
e
n
t
a
l

H
e
a
l
t
h
 
f
o
r
 
a
 
m
o
r
e
 
c
o
m
-

p
l
e
t
e
 
b
r
e
a
k
d
o
w
n
 
o
f

t
h
i
s
 
s
t
r
a
t
e
g
y
.

3
1

M
A
T
E
R
I
A
L
S

1
)

P
a
p
e
r

2
)

M
a
g
a
z
i
n
e
s

3
)

N
e
w
s
p
a
p
e
r
s

4
)
.

P
e
n
s

5
)

U
n
i
t
 
H
a
n
d
b
o
o
k

a
s
 
r
e
f
e
r
e
n
c
e
.

B
l
i
n
d
f
o
l
d

S
o
d
k
 
M
i
t
t
e
n

S
l
i
n
g

C
r
u
t
c
h
e
s

W
h
e
e
l
c
h
a
i
r



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

S
e
l
e
c
t
 
s
e
v
e
r
a
l
 
s
i
n
g
l
e
 
t
a
s
k
s
.

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
p
e
r
f
o
r
m

t
h
e
m
 
a
n
d
 
t
o
 
d
e
s
c
r
i
b
e
 
t
o
 
t
h
e

c
l
a
s
s
 
t
h
e
i
r
 
f
e
e
l
i
n
g
s
 
a
n
d
 
a
n
y

d
i
f
f
i
c
u
l
t
i
e
s
 
t
h
e
y
 
e
n
c
o
u
n
t
e
r
e
d

i
n
 
t
e
r
m
s
 
o
f
 
c
a
p
a
b
i
l
i
t
i
e
s
.

S
u
g
g
e
s
t
e
d
 
T
a
s
k
s
:

a
)

S
w
e
e
p
 
4
"
f
l
o
o
r
'
 
w
h
i
l
e
 
i
n

a
 
w
h
e
e
l
c
h
a
i
r
.

b
)

T
i
e
 
a
 
s
h
o
e
l
a
c
e
 
w
h
i
l
e
 
i
n

a
 
w
h
e
e
l
c
h
a
i
r
. .
/

c
)

F
i
n
d
 
t
h
i
n
g
s
 
I
n
 
t
h
e
 
d
a
r
k

w
i
t
h
 
o
n
l
y
 
t
h
e
 
u
s
e
 
o
f
 
o
n
e

1
.
"

e
y
e
.

d
)

C
l
i
m
b
 
s
t
a
i
r
s
 
w
i
t
h
 
c
r
u
t
c
h
e
s
.

E
v
a
l
u
a
t
i
o
n
 
Q
u
e
s
t
i
o
n
s
:

1
.

H
o
w
 
d
i
d
'
y
o
u
 
f
e
e
l
?

2
.

W
h
a
t
 
d
i
d
 
y
o
u
 
f
e
e
l
 
w
e
r
e

t
h
e
 
r
e
a
c
t
i
o
n
s
 
o
f
 
o
t
h
e
r
s

t
o
 
y
o
u
?

3
.

H
o
w
 
l
o
n
g
 
d
i
d
 
i
t
 
t
a
k
e

y
o
u
 
t
o
 
g
e
t
 
a
d
j
u
s
t
e
d
 
t
o

y
o
u
r
 
d
i
s
a
b
i
l
i
t
y
?

4
.

H
o
w
 
w
o
u
l
d
 
y
o
u
 
h
e
l
p
 
s
o
m
e
-

o
n
e
 
e
l
s
e
 
a
d
j
u
s
t
 
t
o
 
t
h
i
s

e
x
p
e
r
i
e
n
c
e
.

3
2

N
O
T
E
S

M
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k



3
3

L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

M
A
T
E
R
I
A
L
S

k
i
t
i
e
c
t
i
v
e
 
D
o
m
a
i
n

2
)

G
u
e
s
t
 
S
p
e
a
k
e
r
 
-
 
A
r
r
a
n
g
e
 
t
o
 
h
a
v
e
.

a
 
y
o
u
n
g
 
p
e
r
s
o
n
 
w
h
o
 
h
a
s
 
e
x
p
e
r
i
e
n
-

0
6
6
m
e

c
e
d
 
a
 
f
u
n
c
t
i
o
n
 
l
o
s
s
 
a
n
d
 
r
e
h
a
b
i
l
i
-

-
t
a
t
i
v
e
 
t
r
e
a
t
m
e
n
t
 
t
o
 
s
p
e
a
k
 
w
i
t
h

C
o
m
m
u
n
i
c
a
t
e

t
h
e
 
c
l
a
s
s
 
a
b
o
u
t
 
h
i
s
/
h
e
r
 
f
e
e
l
i
n
g
s
,

-
a
d
j
u
s
t
m
e
n
t
s
,
 
c
o
n
c
e
r
n
s
,
 
a
n
d
 
a
s
-

p
i
r
a
t
i
o
n
s
.

F
o
l
l
o
w
i
n
g
 
t
h
i
s
 
p
r
e
s
e
n
t
a
t
i
o
n
,
 
a
l
l
o
w

f
o
r
 
a
 
d
i
s
c
u
s
s
i
o
n
/
q
u
e
s
t
i
o
n
 
a
n
d
 
a
n
-

s
w
e
r
 
s
e
s
s
i
o
n
.

C
u
l
m
i
n
a
t
i
n
g
 
A
c
t
i
v
i
t
y
 
-
 
A
s
 
a
 
r
e
v
i
e
w
 
o
f

.
t
h
e
 
m
a
j
o
r
 
c
o
n
c
e
p
t
s
 
a
n
d
 
i
n
f
o
r
m
a
t
i
o
n

s
t
u
d
i
e
d
 
d
u
r
i
n
g
 
t
h
e
 
i
n
t
r
o
d
u
c
t
o
r
y
 
p
h
a
s
e

o
f
 
t
h
e
 
u
n
i
t
,
 
a
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
r
e
-

-
-
3
.

c
o
r
d
 
t
h
e
i
r
 
a
n
s
w
e
r
s
t
o
 
t
h
e
 
r
e
v
i
e
w

C
J

m
a
s
t
e
r
y
 
q
u
e
s
t
i
o
n
s
 
i
n
 
t
h
e

S
t
u
d
e
n
t

H
a
n
d
b
o
o
k
.

1
)

W
h
a
t
 
i
s
 
R
e
h
a
b
i
l
i
t
a
t
i
o
n
?

2
)

D
e
f
i
n
e
 
d
i
s
a
b
i
l
i
t
y
.

3
)

L
i
s
t
 
a
t
 
l
e
a
s
t
 
5
 
a
c
t
i
v
i
t
i
e
s
 
o
f

a
 
R
e
h
a
b
i
l
i
t
i
o
n
 
T
h
e
r
a
p
i
s
t
.

4
)

H
o
w
 
d
o
 
y
o
u
 
f
e
e
l
 
a
b
o
u
t
 
a
 
p
e
r
s
o
n

w
i
t
h
 
a
 
d
i
s
a
b
i
l
i
t
y
?

5
)

L
i
s
t
 
s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
s
 
t
h
a
t

y
o
u
 
t
h
i
n
k
 
y
o
u
w
o
u
l
d
 
e
n
c
o
u
n
t
e
r

i
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
a
 
d
i
s
a
b
l
e
d

p
e
r
s
o
n
.

S
p
e
a
k
e
r

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

3
4

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

M
A
T
E
R
I
A
L
S

I
I
.

P
H
Y
S
I
C
A
L
 
T
H
E
R
A
P
Y

,

O
b
s
e
t
v
e

A
.
 
F
i
l
m
 
-
 
D
e
c
i
s
i
o
n
(
N
a
t
i
o
n
a
l
 
'
A
s
s
o
c
i
a
t
i
o
n

A
n
a
i
y
z
e

o
f
 
P
h
y
s
i
c
a
l
 
T
h
e
r
a
p
y
)

R
e
c
o
t
4

A
s
s
i
g
n
m
e
n
t
 
-
 
C
o
m
p
l
e
t
e
 
a
n
d
 
d
i
s
c
u
s
s

A
n
n
Y
y
z
e

t
h
e
 
q
u
e
s
t
i
o
n
s
 
i
n
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
n
d
-

b
o
o
k
.

W
h
a
t
 
k
i
n
d
s
 
o
f
 
c
a
r
e
e
'
c
h
o
i
c
e
s

a
r
e
 
s
h
o
w
n
 
i
n
 
t
h
e
 
f
i
l
m
?

W
h
a
t
 
s
k
i
l
l
s
 
a
r
e
 
i
n
v
o
l
v
e
d
 
i
n
 
e
a
c
h
?

W
h
a
t
 
a
r
e
 
s
o
m
e
 
o
f
 
t
h
e
 
d
u
t
i
e
s
 
o
f

o
f
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
i
s
t
?

c
n

W
h
a
t
 
i
s
 
t
h
e
 
r
e
q
u
i
r
e
d
 
e
d
u
c
a
t
i
o
n
a
l

t
r
a
i
n
i
n
g
 
f
o
r
 
e
a
c
h
'
p
o
s
i
t
i
o
n
?

P
e
o
p
l
e
,
 
D
a
t
a
,

R
e
v
i
e
w
 
P
e
o
p
l
e
,
 
D
a
t
a
,
 
T
h
i
n
g
s
 
a
p
p
-

T
h
i
n
g
4

r
o
a
c
h
 
f
o
r
 
a
p
p
r
a
i
s
i
n
g
 
o
c
c
u
p
a
t
i
o
n
s

l
i
f
e
 
s
t
y
l
e
s
.

I
n
l
e
t
 
D
a
t
a
.

R
a
t
e
 
t
h
e
 
i
n
t
e
r
a
c
t
i
o
n
 
o
f
 
a
 
p
h
y
s
i
c
a
l

t
h
e
r
a
p
i
s
t
 
w
i
t
h
 
p
e
o
p
l
e
,
 
d
a
t
a
 
a
n
d
 
t
h
i
n
g
s

o
n
 
a
 
s
c
a
l
e
 
o
f
 
1
 
-
 
1
0
(
1
 
i
s
 
t
h
e
 
l
o
w
-

e
s
t
,
 
1
0
 
t
h
e
 
h
i
g
h
e
s
t
)
.

1

C
o
m
p
a
i
L
e
/
C
o
n
t
A
a
a
t

A
s
k
 
s
t
u
d
e
n
t
'
 
t
o
 
e
x
p
l
a
i
n
 
a
n
d
 
j
u
s
t
i
f
y

G
e
n
e
t
a
i
z
e

t
h
e
i
r
 
s
c
a
l
e
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 
i
n
f
o
r
m
a
t
i
o
n

C
o
m
m
u
n
i
c
a
t
e

t
h
e
y
 
a
c
q
u
i
r
e
d
 
f
r
o
m
 
t
h
e
 
f
i
l
m
.

F
i
l
m

Q
u
e
s
t
i
o
n
s
 
i
n

H
a
n
d
b
o
o
k



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

B
.

E
q
u
i
p
m
e
n
t
:
 
W
h
a
t
 
a
r
e
 
t
h
e
 
m
a
j
o
r

t
o
o
l
s
 
o
f
 
t
h
e
 
P
h
y
s
i
c
a
l
 
T
h
e
r
a
p
i
s
t
?

O
b
s
e
t
v
e

1
.

R
e
e
c
i
L
d

2
.

A
n
a
l
y
z
e

3
.

P
ic

ed
ic

t

G
en

ef
ta

ti.
ze

4
.

3

D
i
s
t
r
i
b
u
t
e
 
p
h
o
t
o
g
r
a
p
h
s
 
o
f

e
q
u
i
p
m
e
n
t
 
f
o
r
 
p
e
r
u
s
a
l
.

L
o
o
k

c
a
r
e
f
u
l
l
y
 
a
t
 
e
a
c
h
 
a
n
d
;

L
a
b
e
l
 
e
a
c
h
 
p
e
i
c
e
 
o
f
 
e
q
u
i
p
m
e
n
t
.

F
r
o
m
 
i
t
s
 
a
p
p
e
a
r
a
n
c
e
,
 
w
h
a
t
 
u
s
e

m
i
g
h
t
 
e
a
c
h
 
t
o
o
l
 
h
a
v
e
?

D
e
s
c
r
i
b
e
 
i
t
.

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
m
a
t
c
h
 
e
a
c
h
 
p
h
o
t
o
-

g
i
a
p
h
 
w
i
t
h
 
t
h
e
 
a
c
t
u
a
l
 
p
r
i
c
e
 
o
f

e
q
u
i
p
m
e
n
t
.

A
r
e
 
t
h
e
r
e
 
a
d
j
u
s
t
m
e
n
t
 
k
n
o
b
s
 
o
r
 
l
e
v
e
r
s
?

I
f
 
t
h
e
r
e
 
a
r
e
,
 
w
h
a
t
 
b
a
c
k
g
r
o
u
n
d
 
i
n
-

f
o
r
m
a
t
i
o
n
 
a
n
d
 
s
k
i
l
l
s
 
w
o
u
l
d
 
y
o
u

n
e
e
d
 
t
o
 
a
c
q
u
i
r
e
 
i
n
 
o
r
d
e
r
 
t
o
 
u
s
e

t
h
i
s
 
e
q
u
i
p
m
e
n
t
 
p
r
o
p
e
r
l
y
?

W
h
a
t

s
k
i
l
l
s
 
a
r
e
 
n
e
c
e
s
s
a
r
y
 
i
n
 
o

b
e
 
s
u
r
e
 
t
h
a
t
 
y
o
u
r
 
a
d
j
u
s
t
m
e
n
t
s

a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
u
s
e
 
w
o
u
l
d
 
n
o
t
 
b
e

h
a
r
m
f
u
l
 
t
o
 
y
o
u
r
 
p
a
t
i
e
n
t
?
.

T
r
y
 
t
o
-
h
e
l
p
 
s
t
u
d
e
n
t
s
 
s
e
e
 
t
h
a
t
 
a
n
'

i
n
 
-
d
e
p
t
h
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
m
u
s
-

c
u
l
a
r
/
s
k
e
l
e
t
a
l
 
s
y
s
t
e
i
t
 
i
s
 
n
e
c
e
s
s
a
r
y
-

f
o
r
 
s
u
c
c
e
s
s
 
i
n
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y
.

N
O
T
E
S

3
5

M
A
T
E
R
I
A
L
S
-

P
h
o
t
o
g
r
a
p
h
s

a
)

W
h
e
e
l
c
h
a
i
r

b
)

C
a
s
t
s

c
)

B
r
a
c
e
s

d
)

C
r
u
t
c
h
e
s

A
c
t
u
a
l
 
E
q
u
i
p
m
e
n
t



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

R
ec

or
d

C
e
r
r
e
n
u
n
i
c
a
t
e

A
C
T
I
V
I
T
I
E
S

A
s
 
a
n
 
o
n
g
o
i
n
g
 
a
s
s
i
g
n
m
e
n
t
,
 
s
u
p
p
l
y

s
t
u
d
e
n
t
s
 
w
i
t
h
 
v
o
c
a
b
u
l
a
r
y
,
 
s
p
e
l
l
i
n
g

a
n
d
 
g
r
a
m
m
a
r
 
l
e
s
s
o
n
s
 
w
h
i
c
h
 
e
m
p
h
a
-

s
i
z
e
 
t
h
e
 
e
q
u
i
p
m
e
n
t
 
o
f
 
t
h
e
 
p
h
y
s
i

c
a
l
 
t
h
e
r
a
p
i
s
t
 
a
n
d
 
t
h
e
 
p
a
r
t
s
 
a
n
d

f
u
n
c
t
i
o
n
s
 
o
f
 
t
h
e
 
m
u
s
c
u
l
a
r
/
s
k
e
l
-

e
t
a
l
 
s
y
s
t
e
m
.

1

N
O
T
E
S

I
t
 
i
s
 
i
m
p
o
r
t
a
n
t
 
t
h
a
t

t
h
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
,
 
n
o
t

o
n
l
y
 
a
 
v
e
r
b
a
l
 
a
b
i
l
i
t
y

t
o
 
c
o
m
m
u
n
i
c
a
t
e
 
t
h
i
s
 
i
n
-

f
o
r
m
a
t
i
o
n
,
'
b
u
t
 
a
 
w
r
i
t
t
e
n

c
o
m
p
e
t
e
n
c
y
 
a
s
 
w
e
l
l
.

3
6

M
A
T
E
R
I
A
L
S

G
r
a
m
m
a
r

S
p
e
l
l
i
n
g

V
o
c
a
b
u
l
a
r
y

W
o
r
k
s
h
e
e
t
s



3
7

L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

M
A
T
E
R
I
A
L
S

A

I
I
I
.

T
H
E
 
M
U
S
C
U
L
A
R
-
S
K
E
L
E
T
A
L
 
S
Y
S
T
E
M

O
bs

et
ve

or
ro

un
ic

at
e

In
te

itp
te

t d
at

a

A
:

T
y
p
e
s
 
o
f
 
J
o
i
n
t
s
 
-

1
.

B
r
i
n
g
-
i
n
 
a
 
m
o
d
e
l
 
o
f
 
t
h
e
 
h
u
m
a
n

s
k
e
l
e
t
o
n
.

A
l
l
o
w
 
s
t
u
d
e
n
t
s
 
t
h
e

t
i
m
e
 
t
o
 
c
a
r
e
f
u
l
l
y
 
i
n
s
p
e
d
t
 
a
n
d

o
b
s
e
r
v
e
 
t
h
e
 
a
n
a
t
o
m
y
 
o
f
 
t
h
e

h
u
m
a
n
 
b
o
d
y
 
-
"
p
l
a
c
e
m
e
n
t
 
a
n
d
 
o
r
-

g
a
n
i
z
a
t
i
o
n
 
o
f
 
b
o
n
e
s
 
a
n
d

j
o
i
n
t
s
.

P
o
i
n
t
 
o
u
t
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e

p
l
a
c
e
m
e
n
t
 
a
n
d
 
m
o
v
e
m
e
n
t
 
o
f
 
t
h
e

5
 
m
a
j
o
r
 
j
o
i
n
t
 
t
y
p
e
s
:

1
)

B
a
l
l
 
a
n
d
 
S
o
c
k
e
t

2
)

S
a
d
d
l
e

3
)

H
i
n
g
e

4
)

P
i
v
O
t

5
)

P
l
a
n
e

2
.

D
i
s
t
r
i
b
u
t
e
 
d
i
a
g
r
a
m
s
 
a
n
d
 
d
r
a
w
i
n
g
s

o
f
 
t
h
e
s
e
.

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
s
t
u
d
y

e
a
c
h
 
c
a
r
e
f
u
l
l
y
.

D
i
s
c
u
s
s
 
e
a
c
h
 
-
 
t
h
e
i
r
 
s
i
m
i
l
a
-

r
i
t
i
e
s
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
s
,
 
o
c
-

c
u
r
e
n
c
e
s
 
i
n
 
t
h
e
 
b
o
d
y
.

T
h
i
s
 
s
k
e
l
e
t
o
n
 
s
h
o
u
l
d
 
b
e

a
v
a
i
l
a
b
l
e
 
t
h
r
o
u
g
h
o
u
t
-
t
h
e

u
n
i
t
 
s
o
 
t
h
a
t
 
a
s
 
t
h
e
 
s
t
u

"

d
e
n
t
s
 
a
c
q
u
i
r
e
 
m
o
r
e
 
s
p
e
c
i
f
i
c

k
n
o
w
l
e
d
g
e
 
t
h
e
y
 
c
a
n
 
r
e
f
e
r

b
a
c
k
 
t
o
 
i
t
.

R
e
f
e
r
e
n
c
e
 
T
e
x
t
s
:

K
i
n
g
 
a
n
d
 
S
h
o
w
e
r
s
.

A
n
a
t
o
m
y
 
a
n
d
 
P
h
y
s
i
o
l
o
g
y
,

W
.
 
B
.
 
S
a
u
n
d
e
r
s
 
C
o
;
 
1
9
6
7

D
i
a
g
r
a
m
s
 
-
o
f
-
-
-
-
-
B
o
n
e
s
i
-
-
M
u
s
 
-

a
l
e
s
,
 
j
o
i
n
t
s
.

S

M
o
d
e
l

D
i
a
g
r
a
m
s
 
a
n
d

d
r
a
w
i
n
g
s
 
o
f
 
j
o
i
n
t
s
.



L
E
A
R
k
I
N
G
 
P
R
O
C
E
S
S

C
o
m
p
a
t
a
C
c
i
g
A
a
s
t

C
O O

H
y
p
o
t
h
e
z
i
z
e

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

M
A
T
E
R
I
A
L
S

U
s
e
 
S
k
e
l
e
t
o
n
:

M
e
m
m
l
a
r
 
a
n
d
 
R
a
d
a
.

.

_
S
t
r
u
c
t
u
r
e
 
a
n
d
 
F
u
n
c
t
i
o
n

a
)

D
o
 
t
h
e
 
p
a
r
t
s
 
o
f
 
e
a
c
h

o
f
 
t
h
e
 
H
u
m
a
n
 
B
o
d
y

t
y
p
e
 
o
f
 
j
o
i
n
t
 
m
o
v
e
 
i
n

u
n
i
s
o
n
?

b
)

D
o
 
t
h
e
y
 
m
o
v
e
 
i
n
 
t
h
e
 
s
a
m
e

d
i
r
e
c
t
i
o
n
 
o
r
 
o
p
p
o
s
i
t
e

e
a
c
h
 
o
t
h
e
r
?

c
)

H
o
w
 
d
o
 
t
h
e
y
 
m
o
v
e
?
 
(
s
l
i
d
e
,
 
e
t
c
.
)

d
)

H
o
w
 
m
u
c
h
 
m
o
v
e
m
e
n
t
 
i
s
 
a
l
-

l
o
w
e
d
 
b
y
 
e
a
c
h
 
t
y
p
e
 
o
f
-
-

j
o
i
n
t
?

e
)

W
h
e
r
e
 
d
o
e
s
 
e
a
c
h
 
o
c
c
u
r
?

G
i
v
e
 
1
 
o
r
.
 
2
 
e
x
a
m
p
l
e
s
.

3
.

J
o
i
n
t
 
M
a
l
f
u
n
c
t
i
o
n
 
-
 
a
)
 
H
o
w
 
w
o
u
l
d
 
m
a
l
-

f
u
n
c
t
i
o
n
 
o
f
 
a
 
j
o
i
n
t
 
a
f
f
e
c
t
 
a
 
p
e
r
s
o
n
'
s

m
o
b
i
l
i
t
y
 
o
r
 
l
i
m
i
t
 
t
h
e
 
u
s
e
 
o
f
 
h
i
s
 
l
i
m
b
9

b
)
 
H
o
w
 
c
o
u
l
d
 
r
e
h
a
b
i
l
i
t
a
t
i
v
e
 
t
r
e
a
t
-

m
e
n
t
 
h
e
l
p
?

-
"
B
r
i
e
f
l
y
 
h
y
p
o
t
h
e
s
i
z
e
a
b
o
u
t
 
t
h
i
s
.

T
h
e
 
m
a
i
n
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
i
s
 
t
o

h
e
l
p
 
t
h
e
 
s
t
u
d
e
n
t
 
f
u
r
t
h
e
r
 
u
n
d
e
r
s
t
a
n
d

t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w
e
e
n
 
t
h
e
 
m
u
s
c
u
l
a
r
/

s
k
e
l
e
t
a
l
 
s
y
s
t
e
m
 
a
n
d
 
r
e
h
a
b
i
l
i
t
a
t
i
o
n
.

3
8

a
p
e

n
s

a
z
e
n
v
e

A
s
s
i
g
n
m
e
n
t
 
-
 
D
r
a
w
 
a
n
d
 
l
a
b
e
l
 
e
a
c
h

r
R
e
c
o
4
d

t
y
p
e
 
o
f
 
j
o
i
n
t
:
 
W
r
i
t
e
 
o
n
e
 
o
r
 
t
w
o

m
a
i
n

C
o
m
p
a
a
e
/
C
c
n
t
n
a
s
t

f
a
c
t
s
 
a
b
o
u
t
 
e
a
c
h
 
o
n
e
.

F
o
r
 
e
x
a
m
p
l
e
,
 
t
h
e

D
i

r
a
m
s
 
a
s

d
e
g
r
e
e
-
6
1
 
m
o
b
i
l
i
t
y
 
a
n
d
 
l
o
c
a
t
i
o
n
.

r
e
f
e
r
\
 
e
n
c
e
s



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

a
z
e
n
v
e

B
.

B
o
n
e
s
 
-
 
S
k
e
l
e
t
a
l
 
S
y
s
t

C
o
m
p
a
n
e
/
C
o
n
t
A
a
s
t

1
X

E
x
h
i
b
i
t
 
a
 
c
o
w
'
s
 
s
k
e
l
e
t
o
n
.

`
A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
n
o
t
e
 
t
h
e
 
b
o
n
e

s
t
r
u
c
t
u
r
e
,
 
t
y
p
e
s
 
o
f
 
j
o
i
n
t
s
 
a
n
d

O
o
s
i
t
i
o
n
 
o
f
 
j
o
i
n
r
.
s
.
'
k

2
.
 
'
I
d
e
n
t
i
f
y
 
a
n
d
'
e
.
e
m
o
n
s
t
r
a
t
e
 
t
h
e

u
s
e
 
o
f
 
t
h
e
 
t
y
p
e
s
 
o
f
 
j
o
i
n
t
s
 
o
b
-

s
e
r
v
e
d
-
.
-
N
,

3
.

B
r
i
e
f
l
y
 
c
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t

t
h
e
'
c
o
w
 
s
k
e
l
e
t
o
n
 
a
n
d
 
t
h
e
 
h
u
M
a
n

s
k
e
l
e
t
o
n
.

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
c
a
r
e
f
u
l
l
y
 
i
n
-

s
p
e
c
t
 
t
h
e
 
s
k
e
l
e
t
o
n
.

W
h
a
t
 
d
o
 
t
h
e
 
b
o
n
e
s
 
l
o
o
k

l
i
k
e
?

W
h
a
t
 
d
o
 
t
h
e
y
 
f
e
e
l
 
l
i
k
e
?

N
O
T
E
S

`
3
9

M
A
T
E
R
I
A
L
S

C
o
w
'
s
 
s
k
e
l
e
t
o
n

(
a
c
q
u
i
r
e
d
 
t
h
r
o
u
g
h

T
A
C
T
 
s
t
a
f
f
)

A
n
a
t
o
m
y
 
c
h
a
r
t
s

a
s
 
r
e
f
e
r
e
n
c
e

O
b
s
e
r
v
e

4
.

O
b
s
e
r
v
e
,
 
d
r
a
w
 
a
n
d
 
i
d
e
n
t
i
f
y

s
l
i
d
e
s

1
)
 
S
l
i
d
e
s
 
o
f
 
b
o
n
e

o
f
 
b
o
n
e
 
c
r
o
s
s
-
s
e
c
t
i
o
n
s
.

c
r
o
s
s
-
s
e
c
t
i
o
n
s
.

2
)
 
M
i
c
r
o
s
c
o
p
e
s

R
e
c
o
r
d

E
x
p
f
a
J
n

E
xp

ei
th

ne
nt

W
h
a
t
 
a
r
e
 
t
h
e
 
m
a
j
o
r
 
c
h
a
r
a
c
t
e
r
-

3
)
 
D
r
a
w
i
n
g
 
p
a
p
e
r

i
s
t
i
c
s
 
o
f
 
b
o
n
e
?

D
r
a
w
 
t
h
e
 
H
o
v
e
r
s
i
a
n
 
s
y
s
t
e
m
-
O
f

c
o
m
p
a
c
t
 
b
o
n
e
'
t
h
a
t
 
i
s
 
e
a
s
i
l
y
 
s
e
e
n

o
n
 
t
h
e
 
c
r
o
s
s
-
s
e
c
t
i
o
n
,
 
c
o
n
s
i
s
t
i
n
g

o
f
 
c
o
n
c
e
n
t
r
i
c
 
l
a
y
e
r
s
 
o
r
 
l
a
m
e
l
l
a

s
u
r
r
o
u
n
d
i
n
g
 
a
 
c
e
n
t
r
a
l
 
c
a
n
a
l
.



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

.
A
C
T
I
V
I
T
I
E
S

L
- 

te
nu

:g
 S

k 
U

s

R
e
c
o
n
d

.

A
n
a
l
y
z
e

I
n
t
e
4
p
A
e
t
 
D
a
t
a

F
O
A
M
 
C
o
n
c
e
p
t

5
.

C
l
a
s
s
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
e

c
o
m
p
o
s
i
t
i
o
n
 
a
n
d
 
s
t
r
u
c
t
u
r
e

o
f
 
b
o
n
e
.

6
.

G
i
v
e
 
s
t
u
d
e
n
t
s
 
a
 
b
r
i
e
f
 
e
x
-

p
l
a
n
a
t
i
o
n
 
o
f
 
t
h
e
 
g
r
o
w
t
h
 
a
n
d

r
e
p
a
i
r
 
o
f
 
b
o
n
e
.

A
f
t
e
r
w
a
r
d
s
,
 
r
e
f
e
r
 
t
h
e
m
 
t
o
 
t
h
e

s
t
u
d
e
n
t
 
P
a
c
k
e
t
 
q
u
e
s
t
i
o
n
s
 
f
o
r

c
o
m
p
l
e
t
i
o
n
 
a
n
d
 
d
i
s
c
u
s
s
i
o
n
.

a
)

D
o
 
b
o
n
e
s
 
r
e
p
a
i
r

t
h
e
m
s
e
l
v
e
s
 
c
o
r
r
e
c
t
l
y

a
l
l
 
o
f
 
t
h
e
 
t
i
m
e
?

b
)

W
h
i
t
 
a
r
e
 
2
 
t
h
i
n
g
s
 
a

p
e
r
s
o
n
 
c
a
n
 
d
o
 
t
o
 
a
i
d

s
u
c
c
e
s
s
f
u
l
-
r
e
p
a
i
r
?

B
r
i
e
f
l
y
 
d
e
s
c
r
i
b
e
 
h
o
w

a
 
b
o
n
e
 
b
r
e
a
k
 
r
e
p
a
i
r
s

i
t
s
e
l
f
.

7
.

R
e
a
d
 
a
b
o
u
t
 
a
n
d
 
d
i
s
c
u
s
s
 
t
h
e

f
u
n
c
t
i
o
n
s
 
o
f
 
t
h
e
 
s
k
e
l
e
t
a
l
 
s
y
s
-

t
e
m
 
a
n
d
 
t
h
e
 
p
r
o
c
e
s
s
 
o
f
 
b
o
n
e

t
i

S
t
r
e
s
s
 
t
h
a
t
 
t
h
e
 
b
o
n
e
s
f
o
r
m
 
a

s
o
l
i
d
 
b
a
s
e
 
f
o
r
 
m
u
s
c
l
e
 
a
t
t
a
c
h
-

m
e
n
t
.

N
O
T
E
S
'

S
l
i
d
e
s
,
 
d
i
a
g
r
a
m
s
,

a
n
d
 
n
o
t
e
s
 
m
a
y
 
b
e

a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
t
h
e

A
m
e
r
i
c
a
n
 
R
e
d
 
C
r
o
s
s
.

A
l
s
o
,
 
F
i
r
s
t
 
A
i
d
 
i
n
-

f
o
r
m
a
t
i
o
n
 
'
i
f
 
a
v
a
i
l
a
b
l
e
.

_
-

R
e
a
d
i
n
g
_
a
s
s
i
g
n
i
d
e
n
t
s
 
t
o

b
e
 
d
e
s
i
g
n
a
t
e
d
.

4
0
.

M
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

-
-
-

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k
`
-
-
-
-
\



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

O
b
-
s
e
n
v
e

E
x
p
e
A
i
m
e
n
t

O
P
T
I
O
N
A
L
 
-
 
U
s
i
n
g
 
t
h
e
 
h
u
m
a
n
 
s
k
e
l
e
-

t
o
n
,
 
l
o
c
a
t
e
 
a
n
d
 
i
d
e
n
t
i
f
y
 
s
o
m
e
 
o
f

t
h
e
 
m
a
j
o
r
 
b
o
n
e
s
.

/
.

e
.
g
.
 
-
 
t
i
b
i
a
,
 
f
e
m
u
r
,
 
t
a
r
s
a
l
s
/

m
a
n
d
i
b
l
e
,
 
c
l
a
v
i
c
l
e
,

v
e
r
t
i
b
r
a
:

p
e
l
v
i
c
 
g
i
r
d
l
e
,
 
h
u
m
e
r
u
s
 
r
a
d
i
u
s
,

s
c
a
p
u
l
a
,
 
r
i
b
s
,
 
e
t
c
.

N
O
T
E
S

T
o
 
d
o
 
t
h
e
 
a
b
o
v
e
 
a
c
t
i
v
i
t
y
,

s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
 
p
r
o
v
i
d
e
d

'
w
i
t
h
 
r
e
f
e
r
e
n
c
e
 
c
h
a
r
t
s
 
a
n
d

d
i
a
g
r
a
m
s
.
 
.
I
t
 
i
s
 
a
l
s
o
 
s
u
g
-

g
e
s
t
e
d
 
t
h
a
t
 
a
 
b
l
a
n
k
 
s
k
e
l
e
-

t
o
n
 
w
o
r
k
s
h
e
e
t
 
b
e
 
d
i
s
t
r
i
b
-

u
t
e
5
1
/
t
o
 
e
a
c
h
 
s
t
u
d
e
n
t
.

4
1

M
A
T
E
R
I
A
L
S

S
k
e
l
e
t
o
n
,
 
D
e
m
o
n
-

s
t
r
a
t
i
o
n
 
c
h
a
r
t
s
,

V
o
c
a
b
u
l
a
r
y
 
s
h
e
e
t
s
,

L
i
t
e
r
a
t
u
r
e
 
a
b
o
u
t

t
h
e
 
s
k
e
l
e
t
a
l
 
s
y
s
t
e
m
.



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
t
E
S

O
b
.
s
e
,
r
x
e

E
x
p
e
A
i
n
e
n
t

R
e
c
c
t
d

A
a
i
y
z
e
 
D
a
t
a
'

P
/
t
e
d
4
1
.
6
t

a
n
d

E
x
p
t
a
i
n

00
O
b
4
e
n
v
e

C
.

M
u
s
c
l
e
s

1
'
.

O
b
s
e
r
v
e
 
a
n
d
 
s
t
u
d
y
 
c
r
o
s
s
 
s
e
c
t
i
o
n

s
l
i
d
e
s
 
o
f
 
t
h
e
 
3
 
m
u
s
c
l
e
 
t
y
p
e
s
 
-

s
t
r
i
a
t
e
d

c
a
r
d
i
a
c

C
'

s
m
o
o
t
h

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
w
h
a
t
 
t
h
e
y
 
s
e
e
,

b
e
i
n
g
 
s
u
r
e
 
t
o
 
l
a
b
e
l
 
e
a
c
h
 
d
r
a
w
i
n
g

p
r
o
p
e
r
l
y
.

D
i
s
c
u
s
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
s
 
b
e
-

t
w
e
e
n
 
t
h
e
 
3
 
t
y
p
e
s
 
i
n
 
t
e
r
m
s
 
o
f

a
p
p
e
a
r
a
n
c
e
 
a
n
d
 
f
u
n
c
t
i
o
n
.

W
h
e
r
e
 
d
o
e
s
 
e
a
c
h
 
t
y
p
e
 
o
c
c
u
r
?

W
h
a
t
 
m
a
k
e
s
 
i
t
 
s
o
 
w
e
l
l
 
s
u
i
t
e
d

t
o
 
p
e
r
f
o
r
m
 
i
t
s
 
f
u
n
c
t
i
o
n
 
a
t
 
e
a
c
h

l
o
c
a
t
i
o
n
?

2
.

A
s
k
 
o
n
e
 
o
f
 
t
h
e
 
s
c
h
o
o
l
'
s
 
f
o
o
t
b
a
l
l

h
e
r
o
e
s
 
t
o
 
c
o
m
e
 
'
t
o
 
c
l
a
s
s
 
a
n
d
 
d
i
s
-

p
l
a
y
'
m
u
s
c
l
e
 
m
o
v
e
m
e
n
t
.

C
o
m
m
u
n
i
c
a
t
e

H
a
v
e
 
c
l
a
s
s
 
d
i
s
c
u
s
s
 
h
o
w
 
t
h
e

m
o
v
e
m
e
n
t
 
o
f
 
t
h
e
 
m
u
s
c
l
e
s
 
d
i
f
f
e
r
s

f
r
o
m
 
t
h
e
 
m
o
v
e
m
e
n
t
 
o
f
 
t
h
e
 
j
o
i
n
t
s
.

O
b
s
e
A
v
e

P
r
o
v
i
d
e
 
t
h
e
 
c
l
a
s
s
 
w
i
t
h
 
s
i
m
p
l
e

A
n
a
l
y
z
e

d
r
a
w
i
n
g
s
 
o
f
 
h
o
w
-
a
 
m
u
s
c
l
e
 
c
o
n
-

t
r
a
c
t
s
.

I
n
t
e
A
p
t
e
t

D
i
s
c
u
s
s
 
t
h
e
m
.

4
2

M
A
T
E
R
I
A
L
S

S
l
i
d
e
s

A
n
a
t
o
m
y
 
C
h
a
r
t
s

M
i
c
r
o
s
c
p
p
e

D
r
a
w
i
n
g
 
P
a
p
e
r

H
a
n
d
b
o
o
k

F
o
o
t
b
a
l
l
 
h
e
r
o

D
r
a
w
i
n
g
s
 
o
f
 
m
u
s
c
l
e

c
o
n
t
r
a
c
t
i
o
n
.



1r

N

4
I

L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

M
A
T
E
R
I
A
L
S

S
t
a
i
n
o
 
t
o
 
t
i
n

P
I
L
e
c
t
i
z
t

a
n
d

E
x
p
t
a
i
n

A
n
a
l
y
z
e

O
i
N
s
e
A
v
e

L
i
d

S

D
.

D
i
s
a
b
i
l
i
t
i
e
s
 
o
f
 
t
h
e
 
M
u
s
c
u
l
a
r
/

S
k
e
l
e
t
a
l
 
S
y
s
t
e
m

1
.

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
b
r
a
i
n
s
t
o
r
m

p
o
s
s
i
b
l
e
 
d
i
s
a
b
i
l
i
t
i
e
s
 
o
f

t
h
e
 
m
u
s
c
u
l
a
r
/
s
k
e
l
e
t
a
l
 
s
y
s
-
'

t
e
m
.

A
d
d
 
a
n
y
 
n
e
w
 
o
n
e
s
 
c
o
m
i
n
g

u
p
 
t
o
 
'
t
h
e
 
l
i
s
t
 
o
f
 
d
i
s
a
b
i
l
i
t
i
e
s

f
o
r
m
e
d
 
d
u
r
i
n
g
 
U
n
i
t
 
I
.

W
h
a
t
 
f
o
r
m
 
o
f
 
r
e
h
a
b
i
l
i
t
a
t
i
v
e

t
r
e
a
t
m
e
n
t
 
i
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h

t
h
e
s
e
 
d
i
s
a
b
i
l
i
t
i
e
s
.
 
t
o
 
a
l
l
u
v
i
a
t
e

p
r
o
b
l
e
m
s
 
a
n
d
-
r
e
s
t
o
r
e
,
 
i
n
 
s
o
m
e

c
a
n
s
,
 
f
u
n
c
t
i
o
n
? 7
'

2
.

G
U
E
S
T
 
S
P
E
A
K
E
R
"
-
 
P
h
y
s
i
c
a
l

T
h
e
r
a
p
i
s
-

A
s
l
y
a
 
l
o
c
a
l
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
i
s
t

-
6
 
p
r
o
v
i
d
e
 
i
n
f
o
r
m
a
t
i
o
n
 
o
n

,
7
-
-

c
a
r
e
e
r
s
 
i
n
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
y

/
a
n
d
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
u
n
d
e
r
-

,
,
v
v

s
t
a
n
d
i
n
g
 
a
n
a
t
o
m
y
 
a
n
d
_
,
 
p
h
y
s
i
o
l
o
g
y

t
o
 
t
h
o
s
e
 
c
a
r
e
e
r
s
.

-
-

Q
u
e
s
t
i
o
n
 
a
n
d
 
A
n
s
w
e
e
 
p
e
r
-

i
o
d
 
t
o
 
f
o
l
l
o
w
.

P
R
O
J
E
C
T
 
A
S
S
I
G
N
M
E
N
T
 
-
 
A
t
 
t
h
i
s
 
p
o
i
n
t
,

a
l
l
o
w
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
.
 
c
h
o
o
s
e
 
o
n
e
 
o
f

t
h
e
 
2
 
m
a
j
o
r
 
u
n
i
t
 
p
r
o
j
e
c
t
s
.

-
1
-
.
"
-
-
D
e
s
c
r
f
b
e
 
o
n
e
 
m
a
j
o
r
 
l
i
m
b

c
o
r
d
i
n
g
 
t
-
o
T
h
i
e
-
t
y
p
e
_
 
o
f
 
b
o
n
e
,

T
h
i
s
 
l
i
s
t
 
s
h
o
u
l
d
 
b
e

m
a
i
n
t
a
i
n
e
d
 
t
h
r
o
u
g
h
o
u
t

a
l
l
 
o
f
 
t
h
e
 
u
n
i
t
s
.

S
p
e
a
k
e
r



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

O
b
s
e
A
v
e

M
e
a
s
c
f
t
e

I
m
t
e
f
t
_
p
t
a

A
r
a
t
y
z
e

E
v
t
a
i
n

O
b
s
e
A
v
e
.

E
v
e
/
a
n
e
n
t

C
o
m
p
a
t
e
/
C
o
n
t
/
t
u
s
t

E
x
p
t
a
i
n

I
n
t
e
a
p
t
e
t

C
o
m
m
u
n
i
c
a
t
e

A
C
T
I
V
I
T
I
E
S

m
u
s
c
l
e
 
a
n
d
 
j
o
i
n
t
s

p
r
e
s
e
n
t
 
i
n
 
i
t
.

O
R

2
.

B
u
i
l
d
 
a
 
'
l
i
m
b
.

S
h
o
w
 
t
h
e

t
y
p
e
 
o
f
 
j
o
i
n
t
 
p
r
e
s
e
n
t
 
a
n
d

,
.
t
h
e
 
.
r
e
l
a
t
i
v
e
 
s
i
z
e
.

R
E
V
I
E
W

A
C
T
I
V
I
T
I
E
S

-

1
.

R
e
f
e
r
 
s
t
u
d
e
n
t
s
 
t
o
 
t
h
e
 
9

c
u
l
m
i
n
a
t
i
n
g
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d

q
u
e
s
t
i
o
n
s
 
-
i
n
 
t
h
e
 
s
t
u
d
e
n
t

h
a
n
d
b
o
o
k
.

T
h
e
s
e
 
r
e
-
e
m
p
h
a
-

s
i
z
e
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
a

s
c
i
e
n
t
i
f
i
c
 
k
n
o
w
l
e
d
g
e
 
o
f
 
N

a
n
a
t
o
m
y
 
a
n
d
 
p
h
y
s
i
o
l
o
g
y
.

2
.

T
o
 
f
u
r
t
h
e
r
 
a
u
g
m
e
n
t
 
t
h
e

s
t
u
d
e
n
t
s
'
 
a
b
i
l
i
t
y
 
t
o
 
c
o
m
p
l
e
t
e

t
h
e
 
U
n
i
t
 
P
r
o
j
e
c
t
 
a
n
d
 
c
u
l
-

m
i
n
a
t
i
n
g
.
 
a
c
t
i
v
i
t
i
e
s
,
 
t
e
a
c
h
e
r

s
h
o
u
l
d
,
 
o
n
 
v
i
d
e
o
-
t
a
p
e

d
i
s
i
e
c
t
 
a
 
f
r
o
g
 
f
o
r
 
t
h
e
 
c
l
a
s
s

t
o
-
s
h
o
w
 
h
o
w
 
t
h
e
 
b
o
n
e
,
 
m
u
s
c
l
e
s

a
n
d
 
j
o
i
n
t
s
 
a
r
e
 
r
e
l
a
t
e
d
 
a
n
d

i
n
t
e
r
-
 
c
o
n
n
e
c
t
e
d
.

A
n
 
o
r
a
l

p
r
e
s
e
n
t
a
t
i
o
n
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
i
o
n

s
h
o
u
l
d
 
a
c
c
o
m
p
a
n
y
 
t
h
e
 
d
i
s
s
-

e
c
t
i
o
n
.

A
l
s
o
,
 
s
u
g
g
e
a
t
e
d
,
 
i
s

N
O
T
E
S

4
4

M
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

V
i
d
e
o
-
t
a
p
e

F
r
O
g
 
d
i
s
s
e
c
t
i
o
n
 
k
i
t

D
i
a
g
r
a
m
s
 
t
o
 
a
c
-

c
o
m
p
a
n
y
 
d
i
s
s
e
c
t
i
o
n
,



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

M
A
T
E
R
I
A
L
S

E
x
p
e
n
i
m
e
n
t

O
b
t
l
e
a
v
e

R
e
c
o
u
i

I
n
t
e
A
p
n
e
t
 
D
a
t
a

A
n

y
z
e

I
n
t
e
i
t
p
t
e
t

t
h
a
t
 
d
i
s
s
e
c
t
i
o
n
 
d
i
a
g
r
a
m
s

b
e
 
d
i
s
t
r
i
b
u
t
e
d
 
t
o
 
a
l
l
 
o
f

t
h
e
 
s
t
u
d
e
n
t
s
 
s
o
 
t
h
a
t
 
t
h
e
y

c
a
n
 
v
i
e
w
 
t
h
e
 
d
i
s
s
e
c
t
i
o
n

f
r
o
m
 
t
h
a
t
 
v
e
r
y
 
c
l
e
a
r

!
p
e
r
s
p
e
c
t
i
v
e
 
a
s
 
w
e
l
l
 
a
s

f
r
o
m
 
t
h
e
 
v
i
d
e
o
-
t
a
p
e
.

3
.

P
r
o
v
i
d
e
 
a
 
f
r
o
g
 
f
o
r
 
e
a
c
h

p
a
i
r
 
o
f
 
s
t
u
d
e
n
t
s
 
t
o
 
d
i
s
-

s
e
c
t
.

D
i
r
e
c
t
 
e
a
c
h
 
t
e
a
m
 
t
o

l
i
m
i
t
 
t
h
e
i
r
 
w
o
r
k
 
a
n
d

s
t
u
d
y
 
t
o
 
o
n
e
 
m
a
j
o
r
 
l
i
m
b
.

D
i
r
e
c
t
 
t
h
e
m
 
t
o
 
i
d
e
n
t
i
f
y

a
l
l
 
o
f
 
t
h
e
 
b
o
n
e
s
 
i
n
 
t
h
a
t

l
i
m
b
.

A
l
s
o
,
 
s
t
u
d
e
n
t
s

s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
n
a
m
e

a
n
d
 
i
d
e
n
t
i
f
y
 
t
h
e
 
p
r
i
m
a
r
y

m
u
s
c
l
e
s
.
n
d
 
j
o
i
n
t
s
.

I
t
 
i
s
 
a
l
s
o
 
s
u
g
g
e
s
t
e
d

t
h
a
t
 
t
h
e
y
 
s
h
o
u
l
d
 
a
t
t
e
m
p
t
,

t
o
 
d
r
a
w
 
w
h
a
t
 
t
h
e
y
 
s
e
e
.

P
r
o
v
i
d
e
 
s
t
u
d
e
n
t
s
 
w
i
t
h

r
e
f
e
r
e
n
c
e
 
m
a
t
e
r
i
a
l
s

a
n
d
 
d
i
a
g
r
a
m
s
 
o
f
 
t
h
e

f
r
o
g
 
b
e
f
o
r
e
 
b
e
g
i
n
-

n
i
n
g
 
t
h
e
 
d
i
s
'
s
e
c
t
i
o
n
.

4
5

F
r
o
g
 
d
i
s
s
e
c
t
i
o
n

k
i
t
s
.



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

A
C
T
I
V
I
T
I
E
S

N
O
T
E
S

'
M
A
T
E
R
I
A
L
S

'
I
V
.

S
K
I
L
L
S
 
A
N
D
 
A
C
T
I
V
I
T
I
E
S
 
O
F
 
T
H
E
 
P
H
Y
S
I
-

C
A
L
 
T
H
E
R
A
P
I
S
T

F
i
e
l
d
 
T
r
i
p
 
-

-
.
.
i
.

C
b
.
s
e
.
w
e

S
e
l
e
c
t
 
a
 
f
e
w
 
s
t
u
d
e
n
t
s
 
t
o
 
t
a
k
e
 
a

f
i
e
l
d
 
t
r
i
p
 
t
o
 
s
o
m
e
 
i
n
s
t
i
t
u
t
i
o
n

,
L
4
1
-
5
-
e
n

t
o
 
o
b
s
e
r
v
e
 
t
h
e
 
s
k
i
l
l
s
 
a
n
d
 
a
c
t
i
v
=

i
t
i
e
s
 
o
f
 
a
 
P
h
y
s
i
c
a
l
 
T
h
e
r
a
p
i
s
t
,

I
n
t
e
4
v
E
e
t

s
u
c
h
 
a
s

F
O
i
u
n
 
C
O
n
e
e
p
t
6

a
)

M
a
s
s
a
g
e

A
n
a
t
y
z
e

b
)

P
a
s
s
i
v
e
'
 
E
x
e
r
c
i
s
e

C
o
m
m
u
n
i
c
a
t
e

c
)

U
s
e
 
o
f
 
C
r
u
t
c
h
e
s

E
x
p
t
a
i
n

d
)

U
s
e
 
o
f
 
B
o
d
y
 
M
e
c
h
a
n
i
c
s

e
)

H
y
d
r
o
-
T
h
e
r
a
p
y

B
e
 
s
u
r
e
 
t
o
 
v
i
d
e
o
-
t
a
p
e
 
t
h
i
s
 
v
i
s
i
t
 
s
o

t
h
a
t
 
t
h
e
 
o
t
h
e
r
 
s
t
u
d
e
n
t
s
 
c
a
n
 
v
i
e
w

C
O

i
t
 
u
p
o
n
%
 
y
o
u
r
 
r
e
t
u
r
n
 
t
o
 
s
c
h
o
O
l
:

3
0

A
l
s
o
 
o
b
s
e
r
v
e
d
 
w
i
l
l
 
b
e
 
o
t
h
e
r

t
y
p
e
s
 
o
f
 
'
t
o
o
l
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
a
n
d

t
h
e
i
r
 
p
r
o
p
e
r
 
a
p
p
l
i
c
a
t
i
o
n
 
a
n
d
 
u
s
e
.

O
bs
e
A
v
e

C
o
m
p
a
,
t
e
/
C
e
n
,
t
A
k
a
t

2
.

A
s
 
a
 
t
o
t
a
l
 
c
l
a
s
s
 
a
c
t
i
v
i
t
y
 
a
l
l
o
w

s
t
u
d
e
n
t
s
 
t
o
 
v
i
e
w
 
t
h
e
 
v
i
d
e
o
-
t
a
p
e

m
a
d
e
 
b
y
'
t
h
e
i
r
 
c
l
a
s
s
m
a
t
e
s
 
o
n
 
t
h
e

f
i
e
l
d
 
t
r
i
p
.

P
r
o
v
i
d
e
 
e
a
c
h
 
s
t
u
d
e
n
t
 
w
i
t
h
 
a

p
r
i
n
t
e
d
 
l
i
s
t
 
o
f
 
a
l
l
 
m
a
t
e
r
i
a
l
s

o
b
s
e
r
v
e
d
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
d
 
o
n
 
t
h
e

t
r
i
p
.
A
s
 
s
t
u
d
e
n
t
s
 
v
i
e
w
 
t
h
e
 
f
i
l
m
,

r
e
q
u
e
s
t
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
c
o
m
p
a
r
e

t
h
e
i
r
 
p
r
i
n
t
e
d
 
l
i
s
t
 
w
i
t
h
 
a
c
t
u
a
l

o
b
s
e
r
v
a
t
i
o
n
s
 
m
a
d
e
 
f
r
o
m
 
t
h
e
 
t
a
p
e
.

4
6

F
i
e
l
d
 
t
r
i
p

P
l
a
n
n
e
d
 
a
g
e
n
d
a

V
i
d
e
o
-
t
a
p
e



L
E
A
R
N
I
N
G
 
P
R
G
C
E
S
S
.

O
fm

m
e

C
o
m
m
u
n
i
c
a
t
e

C
o
m
m
u
n
i
c
a
t
e

E
xp

ei
am

en
t

O
C R

ec
on

d-
in

te
A

pL
et

M
ea

zw
te

E
xp

ia
-i

x

A
C
T
I
V
I
T
I
E
S

3
.

A
s
k
 
a
 
p
h
y
s
i
c
a
l
 
t
h
e
r
a
p
i
s
t
 
t
o

r
e
t
u
r
n
 
t
o
 
c
l
a
s
s
 
w
i
t
h
 
s
e
v
e
r
a
l

m
a
j
o
r
 
p
i
e
c
e
s
 
o
f
 
t
h
e
r
a
p
y
 
e
q
u
i
p
-

m
e
n
t
 
a
n
d
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
u
s
e

o
f
 
e
a
c
h
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
p
r
a
c
t
i
c
e
 
u
s
i
n
g

e
a
c
h
.
.

4
.

R
o
l
e
 
P
l
a
y
i
n
g
 
-
 
D
i
v
i
d
e
 
t
h
e
 
s
t
u
-

d
e
n
t
s
 
i
n
t
o
 
w
o
r
k
i
n
g
 
t
e
a
m
s
.

S
e
t

u
p
 
s
e
v
e
r
i
l
 
r
o
l
e
-
p
l
a
y
i
n
g
 
s
i
t
u
a
-

t
i
o
n
s
;
 
a
s
k
 
o
d
e
 
s
t
u
d
e
n
t
 
t
o
 
a
c
t

a
s
 
t
h
e
 
p
a
t
i
e
n
t
,
 
t
h
e
 
o
t
h
e
r
 
a
s
 
t
h
e

t
h
e
r
a
p
i
s
t
.

E
a
c
h
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d

b
e
 
a
b
l
e
 
t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
s
o
m
e
 
d
e
-

g
r
e
e
 
o
f
 
p
r
o
f
i
c
i
e
n
c
y
 
i
n
 
d
e
s
c
r
i
b
-

i
n
g
 
a
n
d
 
e
x
e
c
u
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r

u
s
e
 
o
f
 
e
a
c
h
 
p
i
e
c
e
 
o
E
 
e
q
u
i
p
m
e
n
t
.

A
l
s
o
 
s
t
r
e
s
s
 
t
h
e
 
e
l
e
m
e
n
t
 
o
f

p
e
r
s
o
n
a
l
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
p
a
t
-

i
e
n
t
 
a
n
d
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f

g
o
o
d
 
r
a
p
p
o
r
t
.

H
a
v
e
 
e
a
c
h
 
"
t
h
e
r
a
p
i
s
t
"
 
o
f
 
t
h
e

t
e
a
m
 
p
r
a
c
t
i
c
e
 
f
i
l
l
i
n
g
 
o
u
t
 
p
a
t
-
'

i
e
n
t
 
d
a
t
a
 
s
h
e
e
t
s
.

R
e
c
o
r
d

k
e
e
p
i
n
g
 
m
u
s
t
 
a
l
s
o
 
b
e
 
e
m
p
h
a
s
i
z
e
d
.

F
o
r
 
r
e
c
o
r
d
i
n
g
,
 
d
a
t
a
 
s
h
e
e
t
s

w
i
l
l
 
i
n
c
l
u
d
e
 
s
p
a
c
e
 
t
o
 
e
n
t
e
r
 
t
h
e

"
p
a
t
i
e
n
t
'
s
"
 
n
a
m
e
,
 
a
d
d
r
e
s
s
,
 
h
e
i
g
h
t
,

w
e
i
g
h
t
,
 
p
r
o
b
l
e
m
,
 
v
i
s
i
t
 
e
n
t
r
i
e
s
,

t
y
p
e
 
o
f
 
t
r
e
a
t
m
e
n
t
,
 
m
e
d
i
c
a
t
i
o
n
 
a
n
d

-
p
r
e
s
c
r
i
p
t
i
o
n
s
,
 
i
f
 
a
n
y
.

N
O

T
E

S

A
 
m
o
d
e
l
 
f
o
r
 
s
e
t
t
i
n
g

u
p
 
a
 
r
o
l
e
-
p
l
a
y
 
s
i
t
u
a
t
i
o
n

m
a
y
 
e
e
 
f
o
u
n
d
 
i
n
:

J
b
y
c
e
 
B
r
u
c
e
 
R
.
 
a
n
d

M
.
 
W
i
e
l
.

T
h
r
e
e
 
T
e
a
c
h
-

i
n
g
 
S
t
r
a
t
e
g
i
e
s
;
 
S
c
i
e
n
c
e
-

-
R
e
s
e
a
r
c
h
 
A
s
s
o
c
i
a
t
e
s
,
 
1
9
7
2
.

R
e
c
o
r
d
 
k
e
e
p
i
n
g
 
s
h
o
u
l
d
 
b
e

a
 
t
h
r
e
a
d
 
w
o
v
e
n
 
i
n
t
o
 
e
a
c
h

T
A
C
T
 
u
n
i
t
.

A
c
c
u
r
a
t
e
 
r
e
-
.

c
o
r
d
s
 
a
r
e
 
v
i
t
a
l
 
t
p
 
s
u
c
c
e
s
s
-

f
u
l
 
i
m
p
l
e
m
e
n
t
a
t
i
o
n
 
o
f
 
s
k
i
l
l
s

i
n
 
a
n
y
 
f
i
e
l
d
.

47

M
A
T
E
R
I
A
L
S

P
h
y
s
i
c
a
l

T
h
e
r
a
p
i
s
t
'
N
,

T
o
o
l
s
 
a
n
d
 
I
n
s
t
r
u
-

m
e
n
t
s
 
u
s
e
d
.

R
o
l
e
-
P
l
a
y
 
s
i
t
u
a
t
i
o
n
s

D
u
m
m
y
 
d
a
t
a
 
s
h
e
e
t
s
.
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i
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t
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-
 
H
a
v
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e
a
c
h
 
s
t
u
d
e
n
t
 
e
x
p
l
a
i
n
 
:
a
n
d
/
o
r
-

d
e
m
o
n
s
t
r
a
t
e
 
h
i
s
/
h
e
r
 
p
r
o
j
e
c
t

a
s
s
i
g
n
m
e
n
t
 
o
n
 
t
h
e
 
m
u
s
c
u
l
a
r
/
s
k
e
l
e
-

t
a
l
 
s
y
s
t
e
m
.

M
A
S
T
E
R
Y
 
Q
U
I
Z
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L
 
E
N
R

N
G
P
R
O
C
E
S
S
-
-

R
dc

at
ea

iz
g

C
or

re
nc

ut
iz

a-
til

ig
T
a
m
p
/
L
a
i
n
g

E
x
p
t
z
a
r
,
i
m
g

R
e
c
o
4
a
i
n
g

I
n
t
e
t
p
u
t
i
n
g

E
x
p
t
a
i
n
i
n
g

t
N
)

C
D
I
n
t
e
t
p
t
a
i
n
g

E
x
p
t
a
i
n
i
n
g

C
o
m
m
u
n
i
c
a
t
i
n
g

I
n
t
e
r
r
p
t
e
t
i
n
g

E
x
p
l
a
i
n
i
n
g

T
n
t
e
t
i
n
e
Z
i
A
g

E
v
a
t
u
a
t
i
o
n

N
U

R
SI

N
G

A
C

T
IV

IT
IE

S

I
n
t
r
o
d
u
c
t
i
o
n
 
l
e
c
t
u
r
e
 
o
n
 
n
u
r
s
i
n
g
 
a
n
d
,

w
h
y
 
t
h
e
 
f
i
e
l
d
 
o
f
 
n
u
r
s
i
n
g
 
i
s
 
i
m
p
o
r
a
n
s
t
-
N
,
;
:

t
o
 
o
u
r
 
s
o
c
i
e
t
y
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
e
f
i
n
e
 
t
h
e
 
v
o
c
a
b
u
l
a
r
y

w
o
r
d
s
 
i
n
 
t
h
e
i
r
 
h
a
n
d
b
o
o
k
 
y
o
u
 
f
e
e
l
 
t
h
a
t

t
h
e
y
 
s
h
o
u
l
d
 
k
n
o
w
.
 
(
H
o
m
e
w
o
r
k
)

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
s
k
e
d
 
t
o
 
s
p
e

a
n
d
 
d
e
f
i
n
e
 
t
h
e
 
a
s
s
i
g
n
e
d

D
i
s
c
u
s
s
 
t
h
e
 
l
i
s
t
s
 
o
f
 
c
o
m
m
o
n
l
y
 
u
s
e
d

a
b
b
r
e
i
r
i
a
t
i
o
n
s
 
i
n
 
N
u
r
s
i
n
g
.

H
a
v
e
 
e
a
c
h

s
t
u
d
e
n
t
 
l
e
a
r
n
 
t
h
e
,
:
m
e
a
n
i
n
g
 
o
f
 
e
a
c
h

a
b
b
r
e
v
i
a
t
i
o
n
.

(
H
o
m
e
w
o
r
k
 
a
s
s
i
g
n
-

m
e
n
t
)

E
X
a
m
 
o
n
 
t
h
e
 
a
s
s
i
g
n
e
d
 
c
o
m
m
o
n
l
y
 
u
s
e
d

a
b
b
r
e
v
i
a
t
i
o
n
s

/
 
-

N
O
T
E
S

T
h
e
s
e
 
t
e
r
m
s
 
s
h
o
u
l
d
 
b
e

l
e
a
r
n
e
d
 
a
n
d
 
b
e
c
o
m
e
 
a

p
a
r
t
 
o
f
 
e
a
c
h
 
s
t
u
d
e
n
t
'
s

v
o
c
a
b
u
l
a
r
y
.

5
0

M
A
T
E
R
I
A
L
S

1
.

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

2
,

"
T
h
e
 
N
u
r
s
e
 
A
i
d
e
"

J
o
a
n
 
D
o
n
o
v
a
n

E
d
i
t
h
 
B
e
l
s
j
o
e

D
a
n
i
e
l
 
D
i
l
l
o
n

3
.

N
u
r
s
i
n
g
 
S
k
i
l
l
s
 
f
o
r

H
e
a
l
t
h
 
S
e
r
v
i
c
e
s

L
u
c
i
l
l
e
 
A
,
 
W
o
o
d

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

P
a
p
e
r

-
-
S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

V
7

P
a
p
e
r



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

R
e
c
c
y
t
i
n
o
,

C
o
m
p
w
a
n
g
 
a
n
d

C
o
n
t
A
a
6
V
A
g

itt
eA

pi
t.e

.ti
ltg

R
e
c
o
l
t
d
i
n
4

E
x
p
t
a
i
n
i
.
n
g

C
o
m
p
a
t
i
n
g
'
a
n
d

C
o
n
t
A
a
s
t
i
n
g

I
n
a
t
p
t
e
t
a
g

C
o
m
p
a
A
i
n
g
 
a
n
d

C
e
n
t
/
l
a
s
t
i
n
g

I
n
t
e
t
p
t
e
:
t
i
n
g

E
x
p
l
a
i
n
i
n
g

A
C
T
I
V
I
T
I
E
S
,

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
t
h
e

d
u
t
i
e
s
 
o
f

)
 
g
e
n
e
r
a
l
-
d
u
t
y
 
n
u
r
s
e

2
)
 
h
e
a
d
 
n
u
r
s
e

-
-
-
-

H
a
v
e
 
s
t
u
d
e
n
t
s
 
r
o
l
e
 
.
p
l
a
y
 
t
h
e
 
d
u
t
i
e
s

o
f
 
a
 
g
e
n
e
r
a
l
 
d
u
t
y
 
n
u
r
s
e
 
a
n
d
 
a
 
h
e
a
d

n
u
r
s
e
.

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
t
h
e
 
d
u
t
i
e
s

o
f
 
a
 
p
r
i
v
a
t
e
-
d
u
t
y
 
n
u
r
s
e
 
a
n
d
 
a
 
p
u
b
l
i
c

h
e
a
l
t
h
 
n
u
r
s
e
.

1
)
 
H
a
v
e
 
s
t
u
d
e
n
t
s
 
r
o
l
e
 
p
l
a
y
 
t
h
e
 
d
u
t
i
e
s

o
f
 
a
 
p
r
i
v
a
t
e
 
-
d
u
t
y
 
n
u
r
s
e
 
a
n
d
 
a
 
p
u
b
l
i
c

h
e
a
l
t
h
 
n
u
r
s
e
.

2
)
 
A
f
t
e
r
 
t
h
e
 
r
o
l
e
 
p
l
a
y
i
n
g
 
e
x
e
r
c
i
s
e
,

h
a
V
r
z
i
t
l
u
d
e
n
t
s
 
c
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t

d
u
t
i
e
6
 
a
p
d
 
r
e
s
p
o
n
s
i
b
i
l
i
t
r
e
s

o
f
 
b
o
t
h
.

1
)
 
B
r
a
i
n
s
t
o
r
m
 
a
b
o
u
t
 
t
h
e
 
d
u
t
i
e
s
 
a
n
 
o
c
c
u
-

p
a
t
i
o
n
a
l
 
(
i
n
d
u
s
t
r
i
a
l
)
 
h
e
a
l
t
h
 
n
u
r
s
e
 
h
a
s
.

2
)
 
B
r
a
i
n
s
t
o
r
m
 
a
b
o
u
t
 
t
h
e
 
d
u
t
i
e
s
 
o
f

n
u
r
s
e
s
 
w
h
o
 
a
r
e
 
w
o
r
k
i
n
g
 
a
s
 
e
d
u
c
a
t
o
r
s
.

U
M

.



L
E
A
R
N
I
N
G
 
P
R
O
C
E
S
S

R
e
c
o
r
d
i
n
g

O
b
s
e
t
v
e

G
e
n
e
t
a
i
z
e

C
o
m
p
a
t
e
/
C
o
n
t
l
E
a
4
t

G
e
n
e
t
a
i
z
e

-

A
C
T
I
V
I
T
I
E
S

D
i
s
c
u
s
s
 
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s
 
g
e
n
e
r
a
l
 
i
n
-

f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
 
R
e
g
i
s
t
e
r
e
d
 
N
u
r
s
e
s
(
R
.
N
.
)

S
u
g
g
e
s
t
e
d
 
t
o
p
i
c
s
:
'

a
)
 
w
h
e
r
e
 
a
r
e
 
R
.
N
.
'
s
 
f
o
u
n
d
 
w
o
r
k
i
n
g

b
)
 
s
o
m
e
 
s
p
e
c
i
a
l
i
z
e
d
 
a
r
e
a
s
 
R
.
N
.
'
s

a
r
e
 
e
m
p
l
o
y
e
d

C
o
m
p
a
r
e
 
a
n
d
 
c
o
n
t
r
a
s
t
 
t
h
e
 
d
u
t
i
e
s
 
o
f
 
a

R
e
g
i
s
t
e
r
e
d
 
n
u
r
s
e
"
w
i
t
h
 
t
h
e
 
d
u
t
i
e
s
 
o
f
 
a
:

a
L
o
c
u
A
z
i
o
n

C
o
m
p
a
k
e
/
C
o
n
t
4
a
4
t

D
i
z
a
a
-
s
i
v
n

a
)
 
o
c
c
u
p
a
t
i
o
n
a
l
 
o
r
 
i
n
d
u
s
t
r
i
a
l
 
n
u
r
s
e

b
)
 
p
r
i
v
a
t
e
-
d
u
t
y
 
n
u
r
s
e

c
)
 
p
u
b
l
i
c
 
h
e
a
l
t
h
 
n
u
r
s
e

d
)
 
h
o
s
p
i
t
a
l
 
n
u
r
s
e

1
.
 
g
e
n
e
r
a
l
 
d
u
t
y
n
u
r
s
e

2
.
 
h
e
a
d
-
 
d
u
t
y
 
n
u
r
s
e

H
a
v
e
 
t
h
e
 
c
l
a
s
s
 
d
i
s
c
u
s
s
 
t
h
e
 
e
d
u
c
a
t
i
o
n
a
l

r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
p
r
o
f
e
s
s
i
o
n
a
l
 
n
u
r
s
e
s
.

a
)
 
B
a
c
c
a
l
a
u
r
e
a
t
e

b
)
 
A
s
s
o
c
i
a
t
e

c
)
 
D
i
p
l
o
m
a

D
i
s
c
u
s
s
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
t
h
e
 
e
d
u
c
a
t
i
o
n
a
l

r
e
q
u
i
r
e
m
e
n
t
s
 
f
o
r
 
a
 
L
i
c
e
n
s
e
d
 
P
r
a
c
t
i
c
a
l

N
u
r
s
e
 
(
L
.
P
.
N
.
)

N
O
T
E
S
.
.

t
I

5
2

M
A
T
E
R
I
A
L
S

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

R
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

h
a
n
d
-
o
u
t
s



C
i
t

LE
A

R
N

 IN
G

 P
R

O
C

E
S

S
_i

4
I E

S

B
P

ut
in

zt
ol

ur
ib

tg

5
3

N
O

T
E

S
M

A
T

E
R

IA
LS

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
:

S
t
u
d
e
n
t
 
H
a
n
d
b
o
o
k

a
)
 
d
u
t
i
e
s
 
a
n
d
 
t
e
s
p
o
n
i
i
b
i
l
i
t
i
e
s

o
f
 
a
 
L
.
P
.
N
.

h
a
n
d
-
o
u
t
s

b
)
 
w
h
e
r
e
 
L
.
P
.
N
.
 
c
a
n
 
b
e
 
f
o
u
n
d

w
o
r
k
i
n
g

c
)
 
s
o
m
e
 
s
p
e
c
i
a
l
i
z
e
d
 
a
r
e
a
s
 
L
.
P
.
N
.
 
s

a
r
e
 
e
m
p
l
o
y
e
d
 
w
i
t
h
 
a
d
v
a
n
c
e
d

t
r
a
i
n
i
n
g
.

z
O

bs
itv

at
io

n
A
)

D
e
m
o
n
s
t
r
a
t
e
 
f
o
r
 
t
h
e
 
c
l
a
s
s
 
t
h
e

p
r
o
p
e
r
 
o
r
d
e
r
 
o
f
 
a
 
h
o
s
p
i
t
a
l
 
r
o
o
m

w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
s
l
i
d
e
s
 
a
n
d
 
p
h
o
t
o
-

g
r
a
p
h
s
.

R
e
c
o
u
i
i
n
g

B
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
w
r
i
t
e
 
a
n
 
e
s
s
a
y
 
o
n

l
o
w
 
a
 
p
r
o
p
e
r
 
h
o
s
p
i
t
a
l
 
r
o
o
m
 
s
h
o
u
l
d

l
o
o
k
.

C
)

A
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
d
e
s
c
r
i
b
e
 
h
o
w
 
a

h
o
s
p
i
t
a
l
 
r
o
o
m
 
c
a
n
.
 
b
e
 
i
m
p
r
o
v
e
d
.

H
om

em
A

k
H
O
M
E
W
O
R
K
 
A
S
S
I
G
N
M
E
N
T

r
i
t
t
e
l
t
p
i
c
e
t
i
n
g

C
o
m
p
a
A
i
i
i
g

a
)

a
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
b
r
i
n
g
 
t
o
 
c
l
a
s
s

A
na

ly
zi

ng
p
i
c
t
u
r
e
s
 
a
n
d
 
d
r
a
w
i
n
g
s
 
o
f
 
a
 
h
o
s
-

p
i
t
a
l
 
r
o
o
m
 
s
e
t
t
i
n
g
.

b
)

h
a
v
e
 
t
h
e
m
 
d
i
s
c
u
s
s
 
w
h
y
 
t
h
e
 
r
o
o
m
s
 
a
r
e

a
r
r
a
n
g
e
d
 
t
h
e
 
w
a
y
 
t
h
e
y
 
a
r
e
.

to
ru

ni
ng

B
r
a
i
n
s
t
o
r
m
 
'
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s
 
a
b
o
u
t

t
h
e
 
b
a
s
i
c
 
e
q
u
i
p
m
e
n
t
 
u
s
e
d
 
b
y
 
n
u
r
s
e
s

w
h
i
l
e
 
t
r
e
a
t
i
n
g
 
p
a
t
i
e
n
t
s
 
i
n
 
a
 
h
o
s
p
i
t
a
l

r
o
o
m

R
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s
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n
t
e
v
r
i
e
t
i
n
g

_
E
x
p
l
a
i
n
i
n
g

R
e
c
o
r
d
i
n
g

E
v
a
d
a
t
i
o
n

I
n
t
e
t
p
u
t
i
n
g

E
x
p
e
a
i
n
,
i
n
g

R
e
c
o
A
d
i
n
g

E
v
a
b
l
a
t
i
o
n

C
o
m
p
o
r
t
i
n
g
 
a
n
d

C
o
n
t
A
r
a
t
i
n
g

-
a

I
n
t
e
r
t
p
i
t
e
t
i
n
g

c
o

R
e
c
o
l
j
d
i
n
g

I
n
t
e
t
p
u
t
a
t
i
o
n

C
o
m
p
a
A
i
n
g
 
a
n
d

C
o
n
t
r
w
a
V
n
g

D
i
s
c
u
s
s
 
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
e
 
c
o
d
e

o
f
 
e
t
h
i
c
s
 
f
o
r
 
n
u
r
s
e
s
:

A
)

R
e
g
i
s
t
e
r
e
d
 
N
u
r
s
e

B
)
.
 
L
i
c
e
n
s
e
d
 
P
r
a
c
t
i
c
a
l
 
N
u
r
s
e

C
)

N
u
r
s
e
 
A
i
d
e

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l

n
u
r
s
e
s
 
c
o
d
e
 
o
f
 
e
t
h
i
c
s
 
w
i
t
h
 
t
h
e

i
n
t
e
r
n
a
t
i
o
n
a
l
 
c
o
d
e
 
o
f
 
e
t
h
i
c
s
.

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
t
h
e
 
l
e
g
a
l

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
o
f
 
a
 
n
u
r
s
e
.

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
y
o
u
r
 
s
t
u
d
e
n
t
s
 
o
n

t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
h
a
n
d
w
a
s
h
i
n
g
 
b
y

n
u
r
s
e
s
.

a
)
 
h
o
w
 
c
o
u
l
d
 
t
h
e
 
l
i
f
e
 
o
f
 
a
 
p
a
t
i
e
n
t

a
n
d
 
a
 
n
u
r
s
e
 
b
e
 
a
f
f
e
c
t
e
d
 
b
y
 
n
o
t

u
t
i
l
i
z
i
n
g
 
p
r
o
p
e
r
 
h
a
n
d
w
a
s
h
i
n
g

t
e
c
h
n
i
q
u
e
s
?

b
)
 
s
e
e
 
s
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

/
V
O
T
E
S

T
h
e
 
c
o
d
e
 
o
f
 
e
t
h
i
c
s
 
s
h
o
u
l
d

b
e
 
t
h
o
r
o
u
g
h
l
y
,
 
c
o
v
e
r
e
d
 
i
n
,

o
r
d
e
r
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
c
a
n
.

b
e
 
a
w
a
r
e
 
o
f
 
t
h
e
 
r
e
s
p
o
n
s
i
-

b
i
l
i
t
i
e
s
 
o
f
 
n
u
r
s
e
s
 
f
r
o
m
 
t
h
e

e
t
h
i
c
a
l
 
s
t
a
n
d
p
o
i
n
t
.

5
4

M
A
T
E
R
 
:
A
L
A
.

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

r
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

r
e
s
o
u
r
c
e
 
,
m
a
t
e
r
i
a
l
s

S
t
u
d
e
n
t
 
h
a
n
d
b
o
o
k

r
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s
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C
o
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t
A
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s
t
i
n
g

A
C
T
I
V
I
T
I
E
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N
O
T
E
S

-
-
-
-

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
y
o
u
r
 
s
t
u
d
e
n
t
s
 
a
b
o
u
t

t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
p
r
o
p
e
r
l
y
 
m
a
d
e
 
h
o
s
-

p
i
t
a
l

,

0
1
)
4
V
t
v
a
t
i
.
o
n

F
i
l
m
 
o
r
 
D
e
m
o
n
s
t
r
a
t
i
o
n
 
s
h
o
u
l
d
 
b
e

R
e
c
o
r
d
i
n
g
.

p
r
o
v
i
d
e
d
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s
 
o
n
 
P
r
o
p
e
r

b
e
d
 
m
a
k
i
n
g
 
t
e
c
h
n
i
q
u
e
s
.

0
6
6
m
a
t
i
o
n

1
)

C
o
m
p
a
r
c
i
n
g
 
a
n
d

C
o
n
t
A
a
4
1
:
i
n
g

R
e
c
o
r
d
i
n
g

2
)

1.
"

3
)

4
)

O
f
m
e
t
v
a
t
i
o
n

4
n
t
e
t
p
u
t
a
t
i
o
n

C
o
m
p
a
r
a
n
g
 
a
n
d

C
o
n
t
i
t
a
h
t
b
I
g

A
t
l
a
t
y
z
i
n
g

D
e
m
o
n
s
t
r
a
t
e
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s

w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
s
l
i
d
e
s
 
a
n
d
 
p
h
o
t
o
-

g
r
a
p
h
s
 
h
o
w
 
a
 
n
u
r
s
e
 
a
s
s
i
s
t
s
 
t
h
e

p
a
t
i
e
n
t
s
 
i
n
 
d
r
e
s
s
i
n
g
 
a
n
d
 
u
n
-

d
r
e
s
s
i
n
g
.

A
f
t
e
r
 
o
b
s
e
r
v
a
t
i
o
n
 
a
s
k
 
t
h
e
 
s
t
u
-

d
e
n
t
s
 
t
o
 
d
e
M
o
n
s
t
r
a
t
e
 
t
h
e
,
p
r
o
-

p
e
r
 
w
a
y
 
o
f
 
d
r
e
s
s
i
n
g
 
a
n
d
 
u
n
-

d
r
e
s
s
i
n
g
 
a
 
p
a
t
i
e
n
t
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
l
i
s
t
 
s
o
m
e
 
o
f
 
t
h
e

d
i
f
f
i
c
u
l
t
i
e
s
 
t
h
e
y
 
h
a
d
 
i
n
 
d

s
t
r
a
t
i
n
g
 
w
h
a
t
 
t
h
e
y
 
h
a
d
 
o
b
o
e

e
d
.

A
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
l
i
s
t
 
w
a

t
h
e
y

f
e
e
l
 
c
a
n
 
i
m
p
r
o
V
e
 
t
h
e
 
d
r
e
s
s
i
n
g
 
a
n
d

u
n
d
r
e
s
s
i
n
g
 
o
f
 
p
a
t
i
e
n
t
s
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B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
s
 
i

i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
y
p
e
s
 
o
f
 
b
a
t
h
:

a
.

b
e
d
 
b
a
t
h

b
.

t
u
b
 
b
a
t
h

c
.

s
i
t
z
 
b
a
t
h

5
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t
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z
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e
c
o
u
l
i
n
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I
n
t
e
k
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u
t
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n
g

R
e
c
o
l
t
d
i
n
g

C
o
m
p
a
r
i
n
g
 
a
n
d

C
o
n
t
i
c
a
a
t
i
n
g

A
m
a
t
y
z
i
n
g

A
n
 
4
w

R
e
c
o
r
d
i
n
g

A
C
T
I
V
I
T
I
E
S

G
i
v
e
 
t
h
e
 
c
l
a
s
s
 
a
 
d
e
m
o
n
s
t
 
a
t
i
o
n
 
o
n

t
h
e
 
p
r
o
p
e
r
 
w
a
y
 
t
o
 
a
d
m
i
n
i
s
 
e
r
 
e
a
c
h

t
y
p
e
 
o
f
 
b
a
t
h
,
 
a
n
d
 
t
h
e

e
q
u
i
p
m
e
n
t
 
u
s
e
d

w
i
t
h
 
e
a
c
h
.

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
a
b
o
u
t
 
o
t
h
e
r

p
a
t
i
e
n
t
 
c
a
r
e
 
n
e
e
d
s
 
s
u
c
h
 
a
s
:

1
.
 
b
a
c
k
 
r
u
b
b
i
n
g

4
.
'
b
o
d
y
 
w
a
s
t
e
 
e
l
i
m
i
-

2
.
 
h
a
i
r
 
c
a
r
e

n
a
t
i
o
n

3
.
 
m
o
r
n
i
n
g
 
c
a
r
e

5
.
 
s
k
i
n
 
c
a
r
e

6
.
 
e
t
c
.

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e

o
f
 
t
h
e
r
a
p
e
u
t
i
c
 
d
i
e
t
s
.
 
S
p
e
c
i
f
i
c
a
l
l
y
 
h
o
w

d
o
e
s
 
t
h
e
 
d
i
e
t
 
o
f
 
a
 
d
i
a
b
e
t
i
c
 
p
a
t
i
e
n
t

d
i
f
f
e
r
 
f
r
o
m
 
t
h
e
 
d
i
e
t
 
o
f
 
a
 
p
a
t
i
e
n
t

w
i
t
h
 
a
n
 
i
n
t
e
s
t
i
n
a
l
 
d
i
s
o
r
d
e
r
?

A
p
a
t
i
e
n
t
 
w
i
t
h
 
a
 
h
e
a
r
t
 
d
i
s
e
a
s
e
?

B
r
a
i
n
s
t
o
r
m
 
w
i
t
h
 
t
h
e
s
t
u
d
e
n
t
s
 
t
h
e
 
p
u
r
p
o
s
e
s

o
f
 
i
s
o
l
a
t
i
n
g
 
p
a
t
i
e
n
t
s
.

S
e
e
 
s
t
u
d
e
r
i
t

h
a
n
d
b
o
o
k
.
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