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ABSTRACT

Career orientation in the science curriculum
introduces students to science-related careers and opportunities and
enables them to prepare an educational program if they choose a
science career. The curriculum guide is designed to aid junior high
school science teachers in relating the seventh and eighth grade
science curriculum to careers in scientific fields. Learning
activities are grouped into units examining: purposes and practices;
measurement and matter; conservation--ecology; living things
{subtopics: humans, animalsiand plants, adaptation--animals,
microscope use and care, healthful living, and first aid); energy;
work; heat; sound; light and seeing; eleqtricity and its uses; water;
air and weather; earth and the heavens; 3nd plans, rockets, and space
travel. Bach unit includes an introductign, a list of suggested
activities, worksheets, and selected reférences, audiovisual aids,
and published sdgrces. The appendix contains sections dealing with:
(1) community reésources in the science area (organizations, resource
persons, committees, clubs, and references), (2) suggested procedures
for field trips, and (3) a tabulated chart listing science-related
careers arranged accordinyg to: level; service; business, clerical,
and sales; science and techpology; outdoor; general culture; and arts
and entertainment. (JB)
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CAREER ORIENTATION o

& Science

7 Sc‘ience offers pupils meny career opportunﬁies and the science
téaé?i,éi',is in an excellent position to relate subject matter to science-

iitél’é.te& -careers. Career discussion helpd stimulate pupil thinking and is

R
I

&
,,an essentla.‘!. integral part. of science courses of study. The science

the science club and others.
) —Tae‘_extent of science background.and training needed fozl various
;—éé.i'eéffs varies widely from required secondary school courses through the
spec1alized hlgh school courses such as biolcgy, chemistry and physics ,
I tc 1ca:|_. school programs, two year colleges » universities and university
e - I gr uate programs., Specific on-the-jcb t;'aining is involved in most
;; %cations and the dura.t:.on may be brief or extend over a number of years,

 This bulletin is designed to aid sc1ence’tea.chers rela.te the science
Additional career -

H

y
i _currzculmn to the careers in scientific fields.
i

information is available from references cited in this bulletin, voca-

\
tional ‘books and pamphlets a.va.llable from counselors, school and publ:lc

llbra.rles, and by direct cont a.ct with persons in local business and

ndustry.
" 3

The science activity mamal was developed during the summer of 1969,

) \
revised in 1970 and again in 1971 as a result of trial experiences,

Kenneth E. Vordenberg, Administrative Supéervisor of Secondary Science,




»

Edwin 4, Smith, Supervisor 4f Secondary .Jcience “and Jack D. Ford, Suvervisor

of Industrial Arts serv®d as advisors urier the sereral direction of

" Relph-E. Shavck, Director of Instructional Services.
. P

 Martell X. Horten, Chairman
Clifford E. Davis
Villiam P, Friisch .

. Melvin P, Meier

3

~ Henry D. Peters

George C. Shiveler, Jr,

Sandra L. Sullivan

All science teachers in-the

1

suggestions.

»

Paul A. Miller
Superintendent of Schools

" August, 1671

.

Merry Junior High School 1969-1971

Campbell Junior High School 1970

Campbell Junior High School 1970-1971

- Gamble Junior High School l970-l§>l

"= Gamble Junior {Hgh School 1970
.= Dater Junior High School 1970

- Daten Junior High School 1970-1971

.

Tour schools contributed by irial and

‘Robert P, Curry
Associate Suverintendent
Departmen. of Profram Administration

ii.
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UNIT I
PURPOSES AND PRACTICES

This unit should be used as an introductory unit to the study of science,
Its importance lies mainly in establishing in the pupil basic attitudes and ‘ 17
patterns of thinking, Tesching the pupilrto think and reason in a logical
manner and to arrive at accurate conclusions based on the known facts is a
basic goal. Regardless of the occupation followed, attitudes are as important
to success as anything else.

! ACTIVITIES
No., of . ' ;
Activity

1 Definition Science

{
Guide pupil discussion toward the following definition of

science: "The organized knowledge gathered by man in his
search for trufh."
Foint out.in this definition that any organized knowledge,
whether in history; English, chemistry, physics, or whatever,
: is a science. Stress the importance of all subjects. How

. can anything be learned without languageé? How can anything
be measured without maéhematics? How have events in history
affected developments in science, such as, the science of
aviation? How have scientific and technical developments
affected history?

2 7 Reasons for Studying Science

Have the pupils give reasons for studying science. IList these

reasons on the board. fhe following should be included in such

a list:




a, To overcome fgar and superstititon,

Discuss reasons why thé ancient Greeks and Romans
had so mény'gods and goddesses. ‘

b. To make life more meaningful and interesting.

c. To ehabié an individual to think more effectively.
Discuss the fact that our brains form our thoughts
out of what i% know (Knowledgé). Thﬁs, the more

‘we know the more and déeper thoughts we are able to

N have,

d. To aid everyday safety and health.
/

oy
R R AL F I

e, To prepare for vocations and avocations,

.3 Vocations--various levels : K bY

Define "vocation" and have the pupil list va;iqgs’Jocations. o

Put the list on the board. Make sure this list includes the

work of professions, trades, technicians, skilled and non- /
skilled laborers.

L Avocations

Define "avocation" and have pupils list as many as possible.

Put this list on the board. Point out how a vocation for

one person may be an avocation for anocther,

5 Scientific Method

Discuss the "Scientific Method", listing on the board the \
. six steps involved. Worksheet Sa ' f

6 Using Scientific Method

Pick some problem of which the pupils are aware but are not

likely to know the answer, Such a problem might be "Why dces

) 8

N




WORKSHEFT Sa’

-
T

PURPOSES AND PRACTICES ,- NAME .

* DATE

- ©
w )

Can you wuse the scientific method for solving ybur problems?

l.: In what ways do you learn to do things you have not done .bef;are )

13 . . ’ O

2. What.is a problem?

-

~

3. Wiat is meant by solving a proble?n?

-
H

€

4, 1In what three ways may problems be solved?

<

+

5. Observe some objects in your classroom, What do you ohserve? List as many
things as possitle.

Objects .
Observed Size or Shape Color Surface Odor

EAN

w




WORKSHEET 6a

PURPOSES AND FRACTICES NAME

DATE

)\ Step II - Observation

¥

1, What is meant by observation?

2. Wnat five senses are used in observation? (a) (v)

(o) L (d) (e)

“3, Which sense or senses are used to get information in each of the following
events? : .

(a) Sour food

pa

|
(v) Running water LT /
) T

. (e) A cold classroéﬁ

(@) A smooth object

H (e) A pencil droppéd on floor

(f) Gas leaking into the classroom

10
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WORKSHEET 6a (Contimed) LANE

DATE

‘4. List five carcers inat depend upon observation in their oceuvation.
\ D ! X

.,

-

r/)

5. What are three characteristics in each of the following dogs that make it
possible for you to decide which dog isiwhich?

a.

(1) | i
. (2) -
(3) | \
Collie (1) . \

Bulldog

Great Dane (1) s

~~

2)

(3)
In the following spaces provided, place a drawing of the general
shape and charecteristics of: .

-

X
B

Cow X Frog Snake

S

what do'you consider to be the most important characteristic of
each animal that makes it different from the other animal?




the shoriening spatter when ‘petatoes are sliced into it"?
- Solve this problam using the "Seiert:ifia Method", Pcint

out that a statement of a problem such as the statement

above is not detailed enough<to prevent misilriterpretation.

A scientisit mu;t be more accurate and detaled. Worksheet Ga. ./
7 Iliusions

Show;the pupils a dozen or more illusiong s pointing out how

-~ cur senses can be foolea (a moving picture and a T.V. set .
¢ are practical applications of this) and that this is the
< rea;)son a scient:‘lst' mst make so meny different kinds of
‘ observations befo;.r'e he can be fairly sure ;hat his observation
is correct, ' .
< 8 Perdeverence--A Trait of Scientgts
‘ Have pupils report on the work of Thomes A, Edison,‘ Dr, Salk
and others to show how they persevered, A scientist must not
. give up when failure hité » iHe must keep tryiné.
9. Contributions of Prominent Biologists ‘:_
N Heve pupils report the work of the fqliowing scientist.,
They may act out'vertain parts of their reports and };pve other
members in the class guess the oiologist. h
Some examples:‘
A. Bess;y, Charles Edwin (1845-1915)
Ans, Systematist and teacher of votany
B. Comstock, John Henry ™= = (.L&C 1931) .
. | Ans, __ First professor of entomoJ.ogy in American University

C. Flemirt, Dr. Alexander (1831- )

Ans, Discovered penicililin in mol-s

A * i ) j‘z




D. Galton, Sir Francis ___ (1822-1911)
Ans. _____ Established the Science of E‘ugeni;c‘\
E. Goldgerger, Josepk (187k-1929)
Ans. __ Discovered the cause, cure, and prevention
' ‘ of ;enaéz-a -

Rs Listery Sir Joseph (1827-1912)

»

¥ ¢ _/' ) Ans, Introduced the use of antiseptic surgery.
: n .

; 10 _Showing the derivation of words

z ) N A K 9

This activity may motivate a study of science words and concepts

from the previous activity. For example: John Henry Comstock

ot Bl s

was an entomologist, The teacher nmay show that most words
ending in ology involve the study of something and ologist . ;

refers to a person who specializes in that particular field.

s

Selected Refgrences.

Books from public and schocl 2ibrarids:

Beveridge, W. Art of Scientific Investigation., , W. W. Norton & Co., Inc,

Fortune Maga.zine. 'Mighty Force of Resea.rc;h. MeGraxw-Hill

Freedman, Paul. Principles of Scientific Research. Public Affairs Press

Furnes, C. Research in Industry. Van Nostrand C6.

Hertz, D. Theory and Practice of Industrial Research. McGriw-Hill

Hillway, Tyrus. Introduction to Résearch. Holzghton—Mifﬂin Co.

Pollack, P. Careers and Opportunities in Science. Dutton & Co, »

Stevens, W. Famous Men of Science. bodd, Mead and Co.

_Whitney, F. Elements of Research. “Prentice-Hall .




‘ o 7
N ——
Of particular importance for this unit and any of the following, are the

'vocai:ional and work unit files at the Cincinnati Public .libraries.
Y L} N

iugges:ted Films.
s 227 Careers in Engineering
1743 Science' and &xpersti_tiop )
1847 'Using the Scientific viet_'ho&
2096 Qur World~of Science ‘ S
2212 The Metric' Systen
2338 - Visual Perception ¥
2428 How & Scientist Works % ‘
2663 American Road
» Filmstr?.gs
6858 °  Why Study Physics "
7079 Geophysical Year
. Sources of free and inexpensive materials ) J

p

' 1. Science and Your Career, U. S. Department-of Labor, U. S. Government

Printing Office, Washington, D. €. 20210
2. Onio. S‘pate Department of Educ;tion, Division of;.\[oca.;tionq.l Educati'on,
State Office Building, Cclumbus, Ohio 43215 ) ‘ -
3; Public Relations Staff, General Motors, Detroit 2, Michigen
k. “National Science Teachers Asscé/iation, 1201 16th Street, N.W.,
Ygshington, D. C. 20036
’ ’5‘.7 /Battelle Memorial Institute, Columbus, Ohio P
- 6. 7 _Ameri'ca.n Assoéiation for the Advancement of Science, 1515 Massq.cfxusetts

Avenue, N,W,, Washington, DC 20205 )

3 . -

o34 . R

~.




A complete listing of organizations representing their specific occupation can

be found in:

Encyclopedia of Associations,
National Associations of ‘the U. S,
Gale Research Company

Detroit, Michigan

15
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°

No, of
Activity

1

" Show that solids, liquids, and gases are forms of matter

. will show' the 'hquid has mass. Point out the many careers

UNIT II : .
. R 1
MEASUREMENT--MATTER

ACTIVITIES

Torms of Matter

because they occupy space and have mass, A book and & uniform
bilock of wood are solidé‘that can be-measured and weighed
easily, Pouring water into a glass Jjar will show that a liquid

occup;es space, and weighing the Jar before and after pouring

that use precise measu}ements in the work, Worksheet 1la

States of Matter

Refer to‘activity No. 1 above to show that a solid has a ° S
deflnlte size and shape, and that a liquid has a definite size . _
but not a defin1t° shape, Pump air into a deflated bicycle

-

tire.to show that a gas does not have a definite size or shape, o .

but spreads out until it has the same size and shape of its

container, Place some ice cubes in a ﬁyrex container and allow »
them to melt. Then heat the water until it boils. Poiat out

the changes in state that have taken place, Have the pupils’
x N 1

make a list of familiar changes in state-that take place afbﬁnd '
them. Let the children discuss the various careers that use
this knowledge, such as the chemist, pharmacists, physicisés,'

etc.

16




Properties of Matter

Have the children bring in a variety of materials from home s and
ask them to describe some of their physical properties. Such '
properties could easily ir'xclude size, shape, color, texture,
hardness, density, odor, taste, and sol.ﬁbility in water.

i{ave pupils list the careers that use this knowledge about

the properties of matter, For example, a child brought in a
nail - the persons using this knowledge could be a chemist R
physicist, metallurgist, etec,

i

Molecular Motion

»

Flace a spoon in a cup of hot water. Point out that ihe part of
the spoon above the water becomes hot because of molecular
motion. The heat of "'i:he water makes the molecules in that part
of the spoon below the water move faster and .:;o the spoon becomés
hot. These faster movi;ng molecules strike nearby molecules in
that part of the spoon above the water, making them move faster,
too., Soon this faster' molecular( motion is transmitted throughou't
that part of the spoon above the water, and that part becomes
hot, :

Elements and Syl;lbols .

LY

Have the pupils make an alphabetical list of all well-known
elements and their symbols, Such information can be found in

a chemistry textbecok or an encyclopedia, Ncte how the symbols
in most cases provide a clue to the neme of the slement. Where
the symbol does not corresponci with the qmne of the element,
have the pupils find out from the encyc1‘0pedia the element’s name

in another language from which the symbol was derived.




1.

2.

MEASUREMENT-MATTER NAME

WORKSEXET 1a

DATE

i

List two ways in which matter is different from energy

‘\ 1, » .
2, - !

s [

AN

~

In the list of words below, place an M by those items which are matter a.nd

E by thése which are energy:

N

a. Water d. Thunder g kydrogen

b. Steam - e. RNail h, Smoke

c. Light f. Book , i. Electricity
Is water matter? Why?

-

List three special characteristics }fou would use to identify water

1.

2.

3.

L Kol

\ i

\ 18
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\

This activity could relate to many careers.such as the chemist,
physicist, et~, Worksheet Sa

Elements

Make a coilection of easily available elements such as iron,
copper, silver, gold, aluminum, megnesium, tin, zine, carbon, '
end sulfur. (The evaporation of tincture of iodine will also
provide the element iodine.) Point out that all the atoms of

a given element are the same, but the atoms of different elements

"/ -

differ from each other. )

Divide the elements into two groups: Metals and non-metalsra;?n
W
Make & 1list of all properties that metals have in common.

&

List some of the ways that metais differ from each other. /
Compare the differences between metals and non-metals.

Provide for use and repetition of new words and symbols,

Have pupils list careers that use each of the materials in the
two groups. Also,~1et one group list the various products
made from the metals.

. - 7
Some substances are more soluble in water than others

Add equal aﬁounts of water of the same temperature to each of
three test tubes. Add a level teaspoon of sugar to the first
test tube, a-level teaspoon of sod{gm bicarbonate to the second
test tube, and a level teaspoon of salt to the third test tube.
After placing your thumb over the mouth of the test tube, shake
/

each test tube vigorously ten times, and then place the fesb-
tubes upright and allow any undissolved material to settle.

Note the degree of solubility of the three different materials,

1k

S

i, S,

¥




[a

10

Karper, 1969, 36 pp.
Careers Kit, Largo, FYorida .

Tour - Waterworks

-

Take the pupils on a tour to Cincinnati Waterworks., Foint
out the various careers found within the plant,

Soil and Water

Invite someone from Hamilton County Soil and Water Conservation -

Distriet to speak to the class.
—

Physical and Chemical Changes O

Have the pupils cut up a Piece of paper or wood into small Pieces,
and then burn it, Note ‘that cutting the paper or wood is a
physical change, but burning the ma;terial is a chemical change.
Compare the basic di\fferences vetween physical and chemical
changes,

°

Cohesion and Adhesion

Place a drop_of water on a mirror or piece of glass, Observe
that the drop of water remains intact becauée of the cohesive

forces between~ti1e water molecules, whereas the water adheres

to the glass because of adhesion, }

Selected References

Parker, Bertha M. Gravity, New York, Harper. 1967, 36 pp.

" Watson, Jane Warner, and Bertha M, Parker. The Everyday Atom, New York,

Science kit

Health Kit

15
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1909

239
1260
2080
1641

7635
6858

6860 .

Suggested Films

Explaining Ma.t.;ter

Technicians in Ovr Changing World
The Welding Operator

A Visit to the Waterworks

Water Cycle

Filmstrips
Prepa.ring for the World of Work

Why Study Physics
Structure of Matter

16
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UNIT III ) ’

CONSERVATION--ECOLOGY
I
The basic reasons and needs for the study of conservation are found in

the crisis of survivel. The main problems of conservation i; the modern world ®
are resulting from the pollution of the enviromment, This pollution has
become so critical that some scientists are sa&ing that {f the problems
resulting from it are not solved in this decade (the 1970's) we will have
reached the point of no return and all higher fbrms of life on earth will be
' lost. In fact, some scientists are afraid that this point of no return has
already been reached. Therefore, a study of conservation at this time is
very crucial, andg the science-social significﬁnce of it for the individual,
the community, the natioq:gnd the entire world is almost incomprehensible.
To guide pupils' thinking abou: the importance of conservation and
perhaps directing them into careers which will lead them to hélp solve its

‘problems, the following group of activities may be' useful.

ACTIVITIES

<

No, of
Activity

1 List forms of the destruction of our enviromment

(ALl activities following this will be based upon this 1list.)

Possible list

a.', Removal of forests ind ground cover by fire, cultivatiPn,
bulldozing, mining, logging, etg.

b, Covéring water absorbing acres with concrete and
asphalt :

c. Pesticides and fertilizers

17 .




d. Industrial pollutior’
e, Community pollution other than industrial
f. Burning of hydrocarbon fuels - automobiles, etc,
g. Non-degradable ’/;astes including metallic and plastic
? h. Radiocactive' wastes
- ) i, Noise pollution ‘ g B ‘
| Jo Thermal po]iution ‘
k. Erosica | °
1. Wasting of mineral and fossil' resources

' m. Wasting of water

n. Water pollution

0. Air pollution

P. Interaction between air, water and soil pollution
g, Saturation o;" living space - population explosion
r. Destruction of natural beauty

2 List (and where possible, demonstrate) the harmful effects of

each of the above, Also, give possible solutions,

3 Possible experimental type activities to be done with 1 and 2.

8. Removal of forests and ground-cover

1) Use two stream tables, one with bare soil, the other

|
|
|
, with a ground cover such as grass. Elevate one |
end of each table slightly (both tables the same), ]
/Sprinkle water from a sprinkling can on each set- 1
up (using the same'a.moun‘jt of weter on each) and
observe' the effect of ground-cover or a lack of it 1

on erosion.

/’ .




b.

C.

2) With the same set-up as above but with both ta31es

flat, note effect of drops of water hitting covered

and uncovered soil. . 1

3) Set up a microcosm wigh animals but‘no’plants.
Observe effect of decreasing oxygen supply on
animals, .

Covering acres with concrete and aspﬁelt. .

1) Use two stream tables‘with soil in one-half the
length of each. In one of the tables, pleace a
strip of piastic, one-fourth of the th of the
table, the full length of the soil, ‘Tilt both
tables slightly (eeth the same) with the soil-less
end down, Sprinkle the same amount of water on the
same part of the soil in each table, Note the
rate of runoff into the lower end of both tables.

Pesticides and fertilizers

1) Prepare a large aquariuﬁ with one-half as a terrarium
and the other half s a "pond" containing small
fish (guppies preferred) (Separate the two
sections with a loose laid rock wall). Put excess
of commercial’fertilizer on terrarium hglf. Keep
water level in pond constant by sprinkling terrarium
half, Observe cumulative effects of fertilizers on
fish,

As a control, run another set-up the same but without

the fertilizer,
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. 2) ) Set up an aquarium with small goldfish or guppies.
'Spra\y all food given to-fish with a commercial -
pesticide. As a control, run another set-up
wit'hout spraying the food. Observv;' the effects
~ ’ . . . ) of the pesticide_ on the fish,

d, Industrial and Community-Pollution
‘and e.

—— 1) Collect samples of fall- all-out plates .
. from various sections of city, subuxbs, parks, etc, '
With a microscope count the fall-out particles

per square cefxtimeter. All samples must be collected

with the same length of exposure and preferably

at same time of day for comparison. Samples
should also be collected in the same area at .

different times of the day for comparison,

2) An air sampling filter, such as is used by the
“City Air Pollution Control", can be used instead
of the fell-out plates in the a.bove. experiment to
. sample pcollution in given volumes of air..
3) Obtain or make pamphlets to distribute in (neighbor-
_:\ hood teuiﬁg how they can help to stop industrial \
) ' ) La\nd community pollution.
’ f, Burning of Hydrocarbon fuels ‘
’ 1) Burn fuel oil. in an open metal container. (Make

sure_t)peninut: container is as large as the

surface of the oil to prevent an esgolos_ion.)

Observe odors as evidence of invisible pollution.

»




Observe smoke and collect carvon by holding a
teaker .abcve the flame as evidence of visible
pollu'tion. ; , 0

2) Obtain or make pamphlets to distribute to neighbor-
hood explaining hoy mot’ofists can help reduce
hydroca.rbonﬂ pollution by such things as regular
motor tuneups, limiting idling, timing of engines,

etc,

g. Non-degradable wastes including metallic and plastic.

h,

[

1) Agitate water with detergent in it to produce
suds, Observe how long it takes the suds to break
down., Then regularly agitate the water until
agitating it no longer produce;s" éuds. Note how
many months this takes if it ever reaches this

Lpoint. This should be done with both non-degre;.da.ble

. ar;d g.egradable detergent,

2) Put a piece’of tin can in a glass container of
water, Keep metal covered with water and note
how many weeks it takes to change completely to
rust, ‘

3) 'Put a piece of plastic container into various acids, )

' bases, etc. a.nd obsezive their indestructibility,

Redioactive wastes '

1) Make a list of radioactive materials with their
half lives, (This mekes a good library projest

for some pupils,) Discuss what "half life"” means

21
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i,

Je

and its importance in the disposing of such materials.

Also dis'cusé‘ leakage of radioactive materials,

from Qnuclea.r reactors,

4

- N
Noise pollitidn - | \\\g;\

1) Have class solve problems under different noise
* levels from con;plete quiet tgo very loud "rock -
and roll"*music. ' Récqrd probleus. Worked correctly -
and the tinig required to v;ork thein under ‘each h &

&
.

situation, R

2) List n01se sources (and if possible the decibels .
‘ of each) found in the wchool and neighborhood,
_If ‘decibels are obtainable compm'e with meximum

¥

sa.fe lewel - 120 db.

2

3) Obtain noise levels in varibus qccupations and =~ «
compare with the maximm safe level - 120 db,

Thermal po}lution - N j’/

1) List and discuss both natural and men-made sources
of thermal pollution,

2) Set up an a.qua.rimn of inexpens1ve tropical fish
Raise the temperature at Jeas‘ 10° above the
optimum for the fish (750F.) and observe the
effects\ of this‘bover a period of several days.

Run the same set-up at optimum t mperature as a
control., l
3) Run the same set-up as in 2), but lower the

temperature at least 10° below the optimum temperature,
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1.
and m,

-

Erosion

1) Measure the width and depth of & small rill.
After a heavy rain measure ‘the width and d;pth of
the rill at the same Place and determine roughly.
the amount of material eroded from that rill '
alone during that one rain.

2) Obtain samples of water from a stream during
normal and flood flow.* Alow the samples to sit
thirty-four hours without being disturbed and

" determine the percentage of sediment in the water
at the twyo times,

3) Refer to experiments in a and b.

Wasting of mineral, fossil and water rgsoﬁrces.

Calculate the materials lost and money wasted in

the following situations; ‘

1) Leaving a car engine idle for one hour.

~-,

2) Allowing.a 1ight bulb to burn for eight hours for

no good reason.

3) Allowing ga.s' to be used-for decorative purposes
such as at the Forum Apartments on Dixmyth Avenue.
L)' Adjust a fauceé to a slow drip. Catch the water
in a measured container for twenty-four hours.
Determine the amount of water that would be
wasted ‘in one day, in one week, a.r.xd in one yeav.
Detenil;:jhe amount of water wasted in one year |

if every-home and public building in Cincinnati

}
had one leaking faucet.

3




n. Water pollution

1) Obtain samples of water from various polluted
streams. Attempt to have small fish live in these
samplgs. As a control, keep the same kind of
fish in clean, fresh water.

2) Observe samples of conteminated and fresh, clean,
uncontaminated water under a microscope. Draw
pictures of observations,

3) Refer to experiments in 3 - c.; g., and j.

0. Air pollution °

1) Make a cloud chamber in a large flask or jug as
follows: Put oﬁe inch of water in the container. |
Stopper the container with a two-hole stopper
containing short glass ! tubes. ﬁPlace a short
hose (6 inches) on the outer end of géch tube,

Put a clamp on each hose. With both clamps open

and sucking on one of the hoses, draw smoke from

a burning match into the\gpntainer through the

other hose and tube. Closé the clamp on far hose ;
and force air into the container, Release the !
pressure suddenly and a cloud will appear,

Increase pressure in the container again and the

cloud Qill disappear. Try the same thing but

without the smoke. =Hu cloud will appear. This

shows the effects of solid pollutants in the

production of clouds, fog and smog. - .

Z
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2)7 Refer to 3 - d and e, 1) and 2) for other experiments.
p. Interaction between air, water and soil pollution

1) Set up a balanced microcosm and compare with
results of unbalanced situation in 3 - ¢., n.,
and g.

2) As a class project, have pupils ;rite-letters on
environmental pollution control to be sent to
important public officials,

q. Saturation of living space - populationgexplosion

1) Overpopulate an aquarium or microcosm. Observe

the results after several weeks and compare them

with a balanced set-up used as a control,

Suggested Field Trips

A,

B.

C.

D.
E.
F,
G.

H.
I
Jd.

K.

Best suited for the
following activities
from Section 1

Millcreek Sewage Disposal Plant e, g, M n
Neighborhood industries ‘ © 4, f, g, h, i, j, 1,
m, n, O
Polluted areas of the Ohio and
Little Miam? Rivers a, d, e, gy, k, n
Cincinnati Water Works d, e, g, k, my n
Hunting reserves a, b, r
Cincinnati Nature Center a, k, r
Fairview Park (to observe air
pollution) a, £, k, o, r
County Parks k, r
Fish hatcheries (State preferred) n, p, q
Local streams a, b,d, e, g, k, m,
r
Local incinerator, city dump and &, b, c, £, g, j, 0,
auto graveyard p, t
25
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9.

10,

12,

13,

1k,
15.
16.

17,
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Technology. March 7-8, 19%67% California Institute of Technology,
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18. Rudd, Robert L. 1966. Pesticides and the Living Landscape. University
of Wisconsin Press, Madison, Milwaukee, London., -

19. Thompson, Warren S., and David T. Lewis, 1965. Population Problems. :
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Suggested Films

181 The River Valley

214 The Survivors )

272 The Temperate Deciduous Fores£

360 Beargrass Creek

362 The Succession from Sand Dunes to Forests

371 Population Ecology

ko6 Conserving Our Water Resources Today

561 The Enduring Wilderness '

625 Man Uses and Changes the Land

667 Making the Desert Green

702 Our Endangered Wildlife

703 Tomorrow's World: Feeding the Billions

715 / Problems of Conservation--Air

7.8 The Everglades: Conserving a Balanced Commnity
1474 Conservation Road: Story of Our Jatural Resources
2318 Balance in Nature

Filmstrips
6660 Fire Safety
6720 Fore:ts of the United States
6518 Tree Surgery 5
6578 Tree Planting ;V\
7152 Conseivaticn Concepts
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797
7275
7276
7280
731k
7360
7367
7368
7676

5286

Sources

1.

2.

What is Conservation

The Grasslands: The Story of a Major Community
The Swamp: Some Relationships between Organisms
The Forest: A Stable Community

Living Things Need Each Other

Insects: Man's Greatest Rival

Conserving Our Water

Lets Keep It "America The Beautiful"

Air-Sea Interaction

Slides

Lumbering

of free and inexpensive materials for conservation:

American Forest Products Industries, Inc., 1816 North st., N.W.,
Washington, D. C,

Conservation Education Association, Eastecn Montana College of
Education, Billings, Montana

Conservation Foundation, 30 E. 40th St., New York, N.Y.

Elementary Teachers Guide to Free Curriculum MaterialS, ilth Ed.,
Educators Progress Service, Randolph, Wis., Annual, 1957.

National Audubon Society, 1130 Fifth Ave,, New York, N.Y. 10028
National Recreation Association, 8 W, 8th St., New York, N.Y. 10011
National Wildlife Federation, 232 Carroll St., N.w., Washington, D.C. 20012

Indiana Petroleum Ccuncil, 509 Circle Tower Building, Indianapolis,
Ind. L6204

Peabody College for Teachers, Free and Inexpensive Learning Materials,
George Peabody College for Teachers, Nashville, Tenn., Annual, 1956.

Resources for the Future, Inc., 1145 Nineteenth St., N.W,, Washington, D.C.

Sport Fishing Institute, Bond Building, Washington, D. C. 20005




13.

1k,

lSo

16.

17.

18,

19.

20,

Wildlife Management Institute, Wire Building, Washington, D.C. 20005
Handbook for Teaching Conservation and Resource-Use, National
Association of Biology Teachers, Richard L. Weaver, Project Leader,
P.O. Box 2073, Ann Arbor, Mich., 1955.

Alr Pollution Control League, 2400 Reading Rd., Cincinnati, Ohio 45202.

State of Ohio Safety and Hygiene Division, 1717 Section Road,
Cincinnati, Ohio

U.S. Public Health Office, Robert A, Taft Sanitary Engineering Center,
Cincinnati, Ohio

U.S. Environmental Science Services Administration, U. S. Post Office
and Court Hous -, Cincinnati, Ohio

U. S. Environmentel Control Administration, 5555 Ridge Ave,,
Cincinnati, Ohio

National Air Pollution Control Administration, 1055 Laidlaw Ave,,
Cincinnati, Ohio

Federal Water Pollution Control Administration, 4676 Columbia Parkway,
Cincinnati, Ohio

~
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Careers Related to Conservation--Ecology

Climatologist: compiles, makes statistical analyses of and interprets

data on temperaturé, sunlight, rainfall, hunidity and wind for a
particular area over a long period of time for use in weather fore-
casting, aviation, agriculture, comuerce, and public health,

Ecologist: compiles, makes statistical analyses of, and interprets data
collecéed about the interaction of animals with their eﬁvironments.

He then offers technical assistance to &ny interested individuals
or groups. /

Game Warden: enforces federal, state and local, wildlirfe statutes. His
work includes field observation and patrol,:conducting census of wild-
life populations, and reducing damage to agriculturél erops by protected
species of wildlife. o

Agronomist: discovers and develops strains of wild an& cultivated plants

which may prove to bé of economic value.

Refuge manager: develéps an environment which is most favorable to the

growth and expansion of wildlife,

Fish hatchery manager: supervises the operation of fish breeding centers.

Supplies streams and lakes with food and game fish.

Fish and Game Warden: studies the life history, hébits, and economic aspects

of fish and game to provide technical assistance to any interested
individuals or groups. (See also Game Warden).

Wildlife biologist: concerned with the distribution, abundance, habits,

1ife histories and economic values of birds, mammals and other wildlife.

Animal control biologist: concerned with reducing damage from predatory

animals or injurious rodents.

30
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Naturalist: studies wildlife natural to their area, preserves scientific

specimens, collects records, plans museum exhibits and conducts study
: |
tours. !

Park Ranger: protects and manages both animals and park visitors as well

as presenting a clearer picture of the natural inhabitants of the

area.
&

Oceanographer: attempts to oﬁtain information about the ocean through
extensive tests, observational programs, and detailed surveys and
experiments,

Timberland manager: Plans and supervises logging for timber or pulp. He

supplies the mill or plant with a continuous supply of wood.
Firefighter: trained for fighting small fires. Work water pump which is

carried on the back to suppress the fire. .
Fire Léokout: trained to spot and report fires in large (usually western)

forests. Sometimes may bve called upon to fight small fires,

Paleontologist: identifies, classifies and determines the significance

of fossils found with the sediments.
Scout_Leader: responsible for leading young people to an understanding
of the outdoors.

4

Camp councilor: guides and directs young people in their understanding of

the outdoors.

Summer jobs in the National Parks: a spectrum of jobs are available in the

Naetional Parks: everything from selling in the Park store to being
a guide.
Iree surgeon: responsible for treating any abnormal tree condition.

Sanitation enginerr: studies waste problems and designs methods of waste

disposal.




Construction engineer: operates or is responsible for the operation of various

types of power driven machines such as bulldozers, shovels, cranes,
tractors and pile drivers,

Dentrologist: respons?ble for the identify of different types of woods
for marketing.

’ Meteorologist: definition found in unit on air and weather.

Sméke Jumpers: they learn to land in tree tops and to control the chute over
canyor:;s and mountains where the up-and-down drafts are sémetimes violent,
They must know how to fight the fire and then find their way to a road
or trail or to a placc where a helicopter can pick them up. They learn
how t2 read terrain, map and compass.

Personal qualifications include good general physical condition, initiative,
resourcefulness, strong sense of responsibility, an honest and fair attitude,
interest in the outdcors and sfnviction of the importance of resocurce
monagenent,

Employment cprortunities may be through the American Forestry Association,
American Institute of Park Execution, American Paper and Pulp J?ssod.ation
and Association of State Foresters.

Detailed information may be secured from Western Forestry and Conservation,
712 U, S. Naticnal Bank Building, Portland, Oregon 97204; Society of
American Foresters, Mills Building, Pennsylvania Avenue and 17th Street,
Washington, D. C. 20006; Forest Products Research Society, P.O., Box 2010,
University Station, ladison, Wisconsin,

Wood Architects--Timberland Manager: plans and supervises logging for timber

or pulp (that is, soft wood that can be reduced to pulp to make paper of
various kinds). He mact supply the mill or plant with a centinuous supply

of wood,

'
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Eaployment opportunities may be throug% the American Forest Association,'xs
American Institute of Park Execution, American Pulp and Paper Associatiqg
and Association of State Foresters. Detailed information may be secured ’
from Western Forestry ;nd Conservation Association, 712 U. S. National
Bank Building, Portland, Oregon 97204; Society of American Foresters,
Mills Building, Pennsylvania Avenue and 17th Street,‘thhington, D. C.
20006,

Some summer w%rk for high séhool graduates is available through the

United States Forest Service. Applicants must be 18 years old, physically
fit and willing to do hard physipal vork. Most of the jobs sre in national

férests in Montana, Idaho, California, Washington, Oregon and Colorado.

Technicians: may be timber cruisers (the men who mark the trees to be cut) or

!

scalers who scale the board feet in each log. They may be researchers
making studies on soil and growth, forest engineers, wood chemists or
draftsmen. They may work in séw mills or vaper plants.

Personal qualifications include good general physical condition, initiative,
resourcefulness, strong sense of responsibility, an honest and fair
attitude, interest in the outdoors and a conviction of the importance of
resource management, . \
Employment opportunities may bve through the Association of State Fcresters,
¢/o Main Forest Services, Augusta, Maine; Association of Consulting Forest,
1740 K Street, N.W, Washington, DB. C. 20006; Americen Forest Products
Industries, 1816 N, Street, N.W,, Washington, D. C. 20006.

Detailed information may be secured from the National Arboiists Association,
P.0. Box 426, Wooster, Ohio and Ranger Schools such as State Forest Ranger
School‘cf the School of Foi;stry, University of Florida, Lake City,

Tlco.ada,
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'Pire_ Suppression Aids: these men are trained specifically in fighting small -

fires, They are the cemmandos who may go in by theméelves or in small
groups to (1) dig firebreaks (that.is, to clear a belt several feet wide
of vegeta.ion so fire-can't spread), (2) set back fires if necess;ry,

(3) work pumps carried on their back and (4) hold the spread of fire even
if they cannot pgt it out. . ‘

Personal qualifications include good general physical condition, initiative,

’ . f
resourcefulness, strong sense of responsibility, an honest and fair attitude,
{

interest in the outdoors and a conviction of the importance of resource

management. One must be able to stand loneliness, know how to cook

their own food, have good eyesight and know how to fight small’ fires. ‘
Sources of further information.are Neticnal Arborists Association,
P.0. Box 426, Wooster, Ohio and Ranger Schools such as State Forest

Ranger School of the School of Forestry, University of Florida, Lake City,

Vv

Florida,

~

Fire Lookouts: they usually serve as lookouts in fire towers in western forests,

Personal qualifications include a good general physical condition,

* initiative, resourcefulness, strong sensc of responsibility, an honest
and fair attitude, interest in the outdoors snd a conviction in the
importance of resource manegement. One must be able to stand loneliness
know how to fight small fires, know how to cook their own food and have
good eyesight.

Sources of further informetion are the National Arborists Association,
P.0. Box 426, wooster, Ohio and Ranger Schools such 2s State Forest
Ranger School of the School of Forestry, University of Floride, Lake

City, Florida.

40




UNIT IV

GEOLOGY

The reasons for studying geology are three-fold:

a. The pupil gains an undgrstanding of how the earth's present shape

»

and disyribution of mineral resources came to be,

b. The pupil becomes acquainted with various occupations which require

a knowledge of geology and learns how this knowledge is used iﬁ“

thg cccupations,

\
c. "The:pupil learns how we can live with nature, helping it to help us

rather than exploiting it.

~

ACTIVITIES

. No, of
: Activity

1 List the forces which tend to lower the earthrs surface,.

Possible list:

a, Weathering

’
1) Mechanical

2) Chemical

-~ Biological =
3)’,’1’/ og \//

o
b. Erosion -

1) Water
2) Wind
- %’ -
3) Ice
¢, Faulting
2 List the forces which tend to elevate the earth's suéface.

Possible list:

a. Deposition




b. Faulting
c. Rebound

d. Volcanism

List those things which tend to change the physical and chemical

" structure of the soil and rocks.

Possible list:

a. Heat (volcanism)

b. Rate of cooling (crystallizations)

c. Gravity (sepa.ra.tion by density) .

d. Leaching”

e. Oxidation
Use of Rocks '
Examine buildings (including your own school building) and places
where natural rocks have been used for construction purposes,
You should fi..nd such natural rocks as rarble, éra.nite, limestone,
lannon stone and slate.
List the various occupations that were useg in the construction
of the building. "
Following the list of suggested films and filmstrips are more

" careers related to geology. ‘

The fc}.b;l.owing activities are based on the above lists:

Expansion with Freezing of Water

?
Fill a narrow-necked bottle with water. Place the bottle in a

freezer and observe how freezing breaks the bottle, This

illustrates how freezing of water in cracks in rocks breaks

.

. them and moves them slightly.




10

Mechanical Rock Weathering

Wash and dry a small amount of gravel. Weigh the washed and
dried gravel accurately. Place the gravel in a rock tumbler
for one week. Wash and dry.the gravel and weigh again. Note
the percentage of loss in weight due to the mechanical bumping
of the gravel together in the tumbler. This illustrates the
mechanical weathering of rocks bumping each other in streams,
wind blown sand, etc.

Chemical Rock Weathering

Put a piece of limestone in'a beaker of water., Add a small amount
of HCl. Observe the chemical destruction of the stone. This
illustrates the chemical deétruction of limestone by the HpCO3

in ground weter, forming caves, etc,

Rusting of Iron

Place a®lean nail in water, After several days observe the
rust. Note how easily the rust is flaked off. ILet the pupils
note how crumbly some sandstone is. Connect these two ideas
with chemical weathering by oxygen in the air.

Stream Table--Streams

Set up a stream table with sand and flat stones. Tilt the table
slightiy and allow a small stream of water to run down the ’
table. Observe the changes in the course of the stream -
meanders, Ox-bows, falls and rapids. Make the same observa-

tions with the table tilted at different angles.

Stream Table--Ground Cover

Use two stream tables, one with bare soil, the other with ground

cover such as grass but both having the seme kind of soil.
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Elevate one end of zach table slightly both the same. Sprinkle
/

the same amount of water from a sprinkling can o;l/ each table,

Observe the effect of ground-cover or a lack o’f‘ it on erosion.,

Stream Table--Erosion

Set up a stream table witt; sand in only two-thirds of the
table. Have the empty end slightly lower. Make a groove
lengthwise in the sé;ld. Pour a measured amount of water down
the groove and observe the amount of material carried by the
stream. Note /w'}[uich is eroded the most, the bottom or sides

. L
of the stream. Tilt the table at different angles and make

the same observations noting the differences resulting from =

the diijferent stream drops,

Erosion

Measure the width and depth of a small gulley or rivulet
before and after a heavy rainfall. HNote the amount of
erosion,

Stream Sediment

Collect measured samples of water from various streams and
from different parts and depthc of the streams. (Weigh your
cleaned and marked sample bottles before collecting samples).
Dry the samples thoroughly end welgh them. Calculate the
amount of material carried by the streams.

The above can also be done during normal and flood time to
determine the difference in amount of material carried by

the same stream during these times.

38
44




1k

15

16

17

Stream Table--Wind Erosion

Set up a flat stream table with a mixture of various grades of
dust and sand. Have an electric fan blow across the table.
Note the erosion caused by the wind.

Stream Table--Sedimentation

Tilt a stream table slightly and fill as nearly full as possible
with water. Take a glass or 250mm beaker and half £ill with

a graded mixture of sand, clay and silt. Fill the container

the rest of the way with water and mix well. Pour this down
the table and note how it separates and settles according to

the size of the particles. Not which settles first, second,
etc. Connect this with the formation of conglomerate, sand-
stone, shale, etc.

Sedimentation

Fill a large beaker on;fthird full of a soil, Fill the rest

of the beaker with waté\r\f\\ Mix well and allow the mixture to
settle for twent&-four hours. The layers formed normally are
(from top to bottom) organic material floating, water, siit,
clay and sand, The type of soil can be determined by the
proportion of each layer, This simple test can be used to
determine what type of plants are best suited to that particular
soil. Example: roses grow best in a sandy scil,

Effects of Freezing Water Pushing

Use a tumbler that tapers considerably from bottom to top.
Fill the tumbler with water and place in a freezer. Observe

how the ice pushes up and out of the tumbler as it forms. This
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19

20

shows how ice forming on ponds, lakes, etc. pushes up onto the
shore; moving rocks, shells, etc. ahead of it.

Maximum Earth Slope

Make a pile of soil, another of sand, another of gravel, etc.
until each starts tumbling. Measure the angle made by the
tumbled material with the base. This angle is important to
construction engineers, builders, etc. when cutting into
hillsides, cutting ditches, etc. because any angle greater
than that determined by this test for the particular material
being cut into will cause severe landslides,

Soil Load Bearing Test

Place a one-half inch dowel stick endwise on a sample of soil,
Put a given weight (about ten pounds) on top of the stick.
Measure the depression made by the stick. Repeat this with
samples of other materials such as sand, clay, etc. and
determine the load that the material can carry. This is
important to builders for determining the kind of footing

they need for construction,

Transport Fine Particulate Through Coarser Particulate

Fill a beaker two-thirds with gravel, Cover with a layer

of sand and silt. Pour water on this material and observe
the transport of it through the gravel to the bottom of the
beaker. Connect this with the settling of silts to form beds
of clay. Also connect this with leaching to form mineral

deposits such as the iron deposits of Minnesota.

46



Model --Folded Mountains

Place several layers of various colors of modeling clay on top

of each other. Push on the ends of the model to demonstrate the
folding and cracking of sedimentary rocks in folded mountains.

Crystal Size and Depth of Formation

Measure the size of the crystals in several pieces of granite
and determine which formed at the deepest level, Larger
crystals formed deepest.

Igneous Rock differences

Place a piece of pumice rock on top of a piece of obsidian
rock on top of a piece of granite rock., Have the pupils note
the differences between the three kinds of rocks. Since all
three are made of the same material in the same proportions,
guide the pupils to an explanatioh for the differences.

Model --Volcano

Make a working model of a volcano using about a half teaspoonful
of ammonium bichromate placed in a mound on an asbestos mat.
Light the tip of the mound with a match and then turn out the
lights in the room. The result is a very realistic looking
miniature volcano.

Model - -Faulting

Paint various colored stripes lengthwise on the side of a
block of wood about ten inches long, three inches wide and
three inches high. Cut the block across the painted side at
an angle so the two resulting blocks are beveled. Placing

these blocks with the bevels together and sliding the one




block up or down show how faulting results in a displacement of

sedimentary rocks on each side of the fault.

Y
o\
A}

26 Model--Rift Valley

Paint a block as above but instead of cutting it in a bevel
meke & Y cut in it. Then, when pulling the two side blocks
apart the V piece will settle, illustrating the formation
of a "Rift" valley such as the Jordan Valley in the Holy
Land.
| Y
|

/
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3.

1

Suggested Field Trips

Visit a local small stream such as "West Fork" stream in Mt. Airy.
Note the angle of the tumbled sedimentary rocks in the stream (shows
direction of flow). Note the steepness of the sides (indicates the
rate of flow). Note the way the banks are cut on the inside and
outside of the curves. Note undercut trees., Look for tree roots
growing into cracks in rocks (Biological weathering).

Cinéinnati Nature Center - take a trip along the stream to note forms

and rates of erosion, sedimentary rocks, ripple marks in flagstone rocks

in stream bed and fossils. Also a trip to fields is suggested to

show properly and improperly cultivated land with resulting kinds of
erosion or lack of it.

Look for fossils in Clifton Hill, Newport Shopping Center Hill, hill
behind shopping center at Ashtree and Hamilton.

Look at the Chio River valley (Middle aged river valley) from Mt. Echo
Park.

From "Fair View Park" observe the wide, old Licking river (Tease river)
valley cut into the Il1linois Glacial deposit. Observe the present,
narrow Mill Creek Valley cut into the Wisconsin Glacial deposit which
filled the Licking River valley. Looking south, note the old plane
(top of the hills) into which the streams including the Licking River
have cut valleys, forming hilils,

Local sand and gravel quarries - note bedding of sand, size and shape
of gravel and its origin (glacial or river), ripple marks, direction
of flow of ancient streams and evidence of ancient flood and drought.
Natural History museum cave.

Hunting reserves and farms - erosion control.
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Careers Related to Geology
. t
Geologist: Studies composition, strjﬁture and history of earth's crust,

N
examines rock, minerals and. fossil remains to identify and determine

sequence of processes affeecting development of earth. Applies knowledge
of chemistry, physics, biology and mathnematics to explain these phenomena.
B . &£

and to help Jocate mineral and petroleum deposits and underground water

resources. Studies oce bottom. Applies geological knowledge to

engineéring problems @ncountered in construction projects. Studies

fossil plants and animals’to determine their evolutionary sequence and

age.

Petrdleum Beologist: ‘Explores and charts strategraphic arrangement and

//// comﬁbsition of earth to locate gas and oil deposits. Studies well
logs, analyzes cores and cuttings from well drilling and interprets
' data obtained by electriéél or radioactive well logging and other sub-
surface surveys to identify earth strata, Examinres aser:al photographs and

! 4
evaluates Fesults of geophysical maps and didagrams.
"

Tectonophysicist: Jiudies elastic deformation of flow and rupture of

coﬁstituent materials of earth2§ crust and makes deductions concerning
forces causing these deformations. Studies formation of strata under-
ng continents and ocean beds, forces at work in earth's crust and

general structure of coastal layers; Work is mostly research ani

findings applicable to prospecting.

Geomagnetician: Sets up magnetic observations and stations to chart earth's

magnetic field. Appllés data obtained to problems in field of telephony,
telegraphy, rodio broadeasting, navigation, mapping and geophysical
7

prospecting.
R IR ni
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Geodesist: BEmploys surveying and geodetic instruments such as transits,
-y theo@olites and other engineering instruments in setting up and improving
network of triangulation over earth's surface in order to pﬁbvide fixedt
points for use in making maps. Establishes bench marks. Performs gravi-
o
metric surveying to determine variations in earth's gravitational field

and provides data used in determination of weight, size and mass of

earth. ’

Mineralogist:* Examines, ana;yzes'and classifies minerals, gems and precious
stones; isolaetes specimen from ore, roc$§\or matrices. DMakes microééopic
examination to determine shape, surface mexing and other physical

characteristics. Performs physical and chemical tests and makes x-ray

examinations to determine composition of specimen and tyﬁe of cr*ifalline

\

o

Geomorphologist: structural geologists - Stuqees form of earth's surface and

structure. .

forces, such as erosion, glaciation and sedimentation, causing changes

in land formation.

Geodesicts Seismologist: Worls at fixed loration: througnout globe and

studies courses and phenomena of earthquakes, using special devices
\
and machines, including seismograpn. Fstablishes existence of active
/ .
feult lines or areas where earthqguakes have occurred and near which it

wouid be hazardous to build cities,.damé, or lofty structure.

/ L o
Volcanologist: Studies occurrence, origin and activity of volcanoes, origin

of igneous rock and ore-forming processes occurring in earth in presence
of igneois rock. Performs duties of studying ore bodies that may he

commercially exploitabie.i

5C
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Geéggisicist: Studies physical aspects of earth including its atmosphere and
hydrosphere. Investigates and measures seismic, gravitational, electfical,
thermal and magnetic forceg a¢fecting earth. Utilizing principles of

hysics mathematics and ~hemi°try, analyzes data obtained to compute
shape of earth, estimate composition and structure of earth's interior,
determine flow pattern of ocean tides and currents, study physical
properties of atmosphere and help to locate petroleum and mineral
depositsL/ Investigates origin ané activity of gleciers, volcanoes and
earthquakes, compiles data to prepare navigational charts and maps,
predict atmosphere conditions and establish water supply and flood

“

con@rol rograms.

“

Civil Enhineer: Engages in the planning and design of works connected with

transportation by railroad, highiay, waterway or air, including railroad,

hi;hmay and street location, bridges and other incidental structures,
-canals, rivers, pisrs, and harbogs, terminals and airports. A great

deal of constructional methods and procedures needed., Professional

training bevond a Bacheler's degree is usually needed.

Associated careers to civil engineering: construction, bridge, rail-

‘road, municdpal, hydraulic, sanitary, highway, water-supply, labor and

architectual engincers.

- Agricultural Engineer: Concerns himself with the development, upkeep, and
{

most efficient uce of agricultural machinery, farm structure, farm power
and soil and water control. Professional training usually goas beyond
the Bacherlor of scien-e degrees.

Associated careerc: irrigation engineer, drainage engiheer, forestry

erngineer and anima. husoandryman.
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Farmer: Works or manages the groving of plant crops on land, He may also
specialize in the marketing of livestock. He should have knowledge of
farm finance and farm economics., Some farmers have a bachelor's

degree in agriculture,

Logger: Must cut down and prepare timber to be sent to a mill or plant.
( Must have a great deal of knowledge of trees and timberland, A high
school degree is usually needed as well as a good background in

agriculture,

Mining Engineer: Concerns himself with the efficient extraction of useful
mineral substances from the earth's crust. Work ranges from the seerching
for and exploration of new ore bodies, through planning their exploita-
tion by suitable methods and guiding the production of the mineral
substance, to the processing of newly mined mineral material into
commercially acceptable forms. Professional training beyond & bachelor's
degree is usually needed,

Associated careers to mining engineering: ore dressing, jetroleum,

quarry and tunnel engineers,

Mine Workers: Specialists such as powdermen who handle explosives, mckers
;nd drillers who work in the benches or stopes and timbermen who work
to keep the mine from caving. Trammers move the ore to shafts and
hoisters carry-it to the surface, Other personnel also work with

these men. A high schcool degree is of some importance.

Topographer: Calcuilates latitude, longitude, angles, areas and other informa-
tion for map-making from field notes secured by engineering survey

party, using reference tables 2nd calculating. Plans, directs ~r

52
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conducts surveys of land areas of such size that shape and size of
earth exerts sufficient influence on survey measurements to require use
of special high-accuracy techniques including astronomical Bbservations

and complex computations to compile data used in preparation of geodetic

maps and charts,

Agrisulture Economist: He works only in special sections of marketing of
livestock., Employment is with the State Department of Agriculture.
For further information contact USDA Recruitment Representative of land
grant colleges or the U. S, Department of Agricultural Zconomics., The

Job requires extensive training in economics, statistics, marketing

and farm finance,

o9
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No, of
Activity

1l

UNIT V
LIVING THINGS

Topic A - A Study of Humans

ACTIVITIES

Identifying the Parts of the Cell

Gently scrape the inside of your cheek with a clean toothpick
to remove a film of surface cells. Spread the materiel into a
thin smear on a clean microscope slide. Put a drop of iodine
stain on the smear. Let the stain remain for a few mimutes
and then wash the slide with water. Then, place a cover

glass on top of the stained part and examine the cells with a
microprojector or microscope., Make a drawing of the different
shapes of the cheek cells ana label the nucleus, cell membrane,
cytopiasm and vacuoles.

Repeat the same activity with blood cells and Wright's stain,
LIVING THINGS - SENSES

Taste in Humar.s

Wipe a pupil's tongue with a clean towel. Using a medicine
dropper, place drops of sugar solution on different parts of
the tongue. Can he taste sugar better on some parts of the
tongue than on other parts? Wipe the tongue dry and repeat the
test with salt sclution and lemon'juice. Make a drawing of
the tongue and label the parts most sensitive to these three

tastes.
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3 Smell in Humans

Blindfold a pupil'and have him carefully close his nostrils
with his fingers, The; have him taste small pieces of apple,
carrot, onion and potato. How many can he identify? Now
remove the fingers and repeat the test. Explair how the
sense of smell is used in tasting food.

Y Hearing in Humans

Blirdfold a pupil and have him sit in the center of the room
vwhile the rest of the class is seated quietly around the walls
of the room. Have him cover one ear and then move & loud-
ticking alarm clock around the room. Can he determine the exact
direction the clock is from his ear?* Repeat the experiment,
this time using both ears. Can a person determine the direction
of sound better with one ear or with both of his ears? Can

ydu explain the reason for this?

5 Sight in Humans

Obtain hog or cow eyes and dissect them, showing the different
structures and presenting their function, Have pupils make
drawings comparing eyes to a camera. (See worksheet 5a).
Also, meke diagrams to show the eye disorders that cause near-
sightedness and farsightedness.

6 Breathing in Humans

Set up an apparatus like the one shown. Attach two small.
balloons to the ends of a Y-tube. Put the Y-tube into a bell
Jjar and fit the tube into a one-hole stopper. Then, fit the"

stopper into the top opening of the bell jar so that no air
55

6l




10

N
leaks into the Jjar. Now attach a piece of sheet rubber to

the bottom of the bell jar. Be sure the rubber is tight so
that no air leaks in or out. The sheet of rubber represents
your diaphragm and the
balloons represent your
lungs. Push up on the »LA,R

sheet rubber. What happens

~

to the balloons? Next
pull down the piece of 614'00”5
sheet rubber. What
happens this time? —_—
FP . ~
RuBBER

i
PucLL
Pulse Rate and Breathing Rate

See worksheet 7a

Tobacco Harms Qur Breathing System

See worksheet 8a

Care of the Skin - the Use of Soap to Remove 0il

See worksheet Qa

Food Releases Heat Energy When Digested

Put one end of a straightened paper clip through a peanut,
brazil nut, or cashew and apply a lighted match to the nut.
The nut will burn, giving off heat energy. Pour some melted
butter or cooking oil into a small saucer and place a piece
of soft string in the butter or oil, with one end of the

string protruding above the 1iquid and hanging over the side

P )
Aw

56




of the saucer. After the string has become saturated with the
butter or oil, apply a lighted match to the end of the string.
The string will act as a wick, and the butter or oil will burn
for some time. Point out that when foods are digested in the
body, they give off heat energy, ‘

1 The Digestive Tract

See worksheet 1lla
12 Digestion - Mouth

See worksheet 12g

13 Digestion - Stomach

See worksheet 13a

1 Digestion - Small Intestine

See worksheet 1ha

15 Mutrition - Body Use of Food

See worksheet 15a
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WORKSHEET 5Sa

NAME
DATE
DIRECTIONS:
Rame the parts that do the same work:
: l '
i O 2. l (oPeninz N \\\
i i 7o)
3 = b
i ) ‘)‘..(
:b ‘ N2 . /
1 2 3 b4
Camera
Eye




WORKSHEET Te

NAME

DATE

Pulse rate and breath rate after activity

Time Trials - Cne Minute Number of Heart Beats

Trial Number One (1)

Trial Number Two (2)

. Trial Number Three (3)
Trial Number Four (4)

Trial Number Five (5)

Total:

Time Trials - One Minute Number of Times Your Breathe

Trial Number One (1)

Trial Number Twe (2)

R S

Trial Number Three (3)

Trial Number Four (4)

Trisl MNumber Five (5)

Total:

Take Total

R

Divide by Five (5) Average




WORKSHEET 8a

Tobacco Harms Our Breathing System No.

NASAL CAYITY
MovuvTH

VoicE BoX
— WINDPIPE

AR Sacs (SmALL DaTs)

A PUSHIS UP
[\ ' L DiAPHRAGHN (/wp DOWN )

|
‘BroNCH; (WINDPIPE SEPARATES)

TOBAQéO

In every puff of smoke, there are poisons. These poisons cause the heart to
beat faster and oﬁ:e’n cause bad effects on the breathing system. Besides
poisons, tobacco smoke sometimes makes the linings' of the throat and lungs
gsore and red. It may also cause diseases of the throat and lungs. An
example of a poison found in tobacco is NICOTINE.
Why do people smoke? People smoke because of cutoms, nervous habit and
sociability. A lot of young people smoke because their friends do.
Effects of Smoking:

a.) Reduces the age of a person (If you smoke, your life is shortened)

b.) Increases heart beat

c.) Causes breathing system to be red and wore

d.) Cause: irritation of the lungs
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QUESTIONS:

1.) Have you ever smoked a cigarette?

2.) What are some poisons found in tobacco?

3.) What is found in every puff of smoke?

4,) What do tars in tobacco smoke sometimes do?

5.) Why do people smoke?

e
6.) What are some of the effects of smoking?

7.) Wnat does the diaphragm do? (see diagram)

8.) Should one smoke? Tell me why or why not!

67
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WORKSHEET Qa

Care of the Skin

#

Use of Soap--Remove oil from skin /

What to mix:

In one test tube we mix oil ang water,

In the other test tube we mix oil » 80ap, and water

—)
O
G
- QIL ,SOAP, WATER ,
. '\.a
~— WATER

1. Do o0il and water mix?

2. Do 0il, soap, and water mix?

3. After adding dirt, which became the dirtier - oil and water or oil,

soap, and water?

L. What two glands are found in the skin?

5. How does soap clean the skin?




WORKSHEET 1lla

NAME - |

DATE

- Y A
=t \* _ 9
.. \\ ( - 5
i R 6
&
\x) )
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WORKSHEET 12s,

DIGESTION MOUTH ‘ NAME

. + DATE

The mouth, which is a kind of c?ggping box, begins the process of getting food
ready for use by the body. In this chopping box there are two rows of white
teeth. The teeth break up food into smell pieces when chewed,

The front t;eth are called the cutte;s or incisors. They haVe sharp edges
and:cut the food into smaller bits. Next to these cutters are teeth with
sharp points: these are called bicuspids. They help cut and tear the food
into pleces. Toward the back of the mouth are teeth with flat tops. These
are called grinders, or molars. They grinﬁ the food into still smaller bits.,
In the mouth is a liquid called saliva qhich wets the food and makes it more
easily swallowed. In the saliva is a material called ptyalin.which helps
change the starch to sugar. The longer food is kept in the mouth, tHe better
it will digest. "

After food is swallowed it goes town a tube called the gullet, or esophagus.
This tube is about ten inches long and an inch across.

Questions

1. Fill in the correct names for the three kinds of teeth:
Cutters '
Peinters

Grinders

2, What is there in saliva that helps the starch chanze to sugar?
I(

3. What are iwo names for the food tube?

4, How long and how wide is the food tube?

"6l
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WORKSHEET 13a

DIGESTION NAME

DATE

When food gets to the stomach it is ready for about one hous of mixing,

The stomach may be pictured as a mixing bowl, with a lot of muscles moving
the bowl back and forth. These muscles squeeze the food and push it from
side to side, Food is mixed with a liquid or juice called gastric juice,

In this juice there are two materials, one called pepsin and one rennmin,

The pepsin helps get the protein into a liquid. The rennin gets the protein
out of the milk that we drink, Hyvdrochloric acid in the stomach helps

make some of the food more easily digested.

Use the above to answer the following questions:

1. VWhat is it in the stomach that squeezes food?

’

What is the neme of the juice that is found in the stomach?
What two‘ materials are in thg Juice?

Why is hydrochloric acid present in the stcmach?

Can you name nne enzyme found in the stomach?

-~

b
. Can you find the meaning of the word enzyme?




WORKSHEET 1ha

DIGESTION - SMALL INTESTINE NAME s

DATE

From the stomach food goes down in a long tube called the small intestine.
This organ is about twenty feet long and one inch across. If we could see
the small intestine it would look something 1like a folded hose. There are
three important liquids working within the small intestine: the bile,

pancreatic, and intestional fluids.

- - !
i

The pancreas is a fish-shaped gland, six +o nine inches long and it is fgggdﬂw’“"”

el

e

behind the stomach. This gland from cattle is eaten as. fecd called -sweet-
bread. From this gland flows the pancreatic juice which contains insulin,
which helps the body use sugar. The bile is made in the liver but is stored
in the gall bladder. The gall blad&er is 2 small pear-shaped sac attached to
the underside of the liver. The bile neutralizes acids and emulsifies fats.
After contact with the pancreatic juice, the bile and ~+her intestional Juices
in the small intes*‘ines the food is digested and it realjy to pass through the
wails of the small intestine and into the blood s*ream to be carried tc all
parts of the body.
There are always some parts of the eaten food which sannct be changed into a
liquid form. This undigested food is called waste material and goes to another
lcng tube called the large intestine or colon., Tt generally takes the waste
materials from twelve to twenty-four hours to pass through this large tube,

1. How long is the small intestine?

2. What are the names of the three Juices which work in the small intestine?

3. Where can the pancreas be found?

4, What important material is fow.d in the pancreatic Jujice?

66
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WORKSHEET 14a (Coninued) NAME

e

DATE

Where is bile made?

Where is the bile stored?

What does bile do to fats and acz‘.ds?

Where does the food go after it is digested?

How long does it take for food to pass through the large intestine?
What does insulin help the body use?

What is the name for undigested food?

73
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WORKSHEET l5a

NUTRITION - BODY U.l. OF FOOD NAME

Nutrition

Nutrition is the process by which living things take in food and use it. All

living things must have food in order to stay alive. Simple plants can be

nourished by air, water, and sunshine; human beings have more complicated needs.
They must rely for food either on plants or on animals which change plantc into
food which the body can use,

Purposes of Food

Our food serves three (3) main purvoses:
1, It serves as fuel to furnish energy for work and play and to keep

the body warm.

It furnishes the materials for body repair and growth.

It provides substances which keep the body in good working ordler--

substances which, in other words, regulate body processes.
Malmtrition
Poor matrition, commonly called malnutrition, is the result either of eating too
little food or the wrong kind of food. Serious diseases attack people who do
not have enocugh to eat; children may grow slowly or not a* all; they may
develop bowed joints and enlarged bone joints; the skin may become dry, flaky,
and r~ugh. People suffering from malmutrition may have decayed teeth, inflamed
e&es and dry hair, They are likely to be tired and t&o often suffer from

nervous disorders. Not all of the above symptoms occur in one person; the

combination of symptoms depends on which foods are lack.ng from the diet.

AN
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DATE

Even in areas where food is plentiful entire families may suffer from malnutri-

tion because of poor eating habits. On the other hand, one member of a family

with good eating habits may be poorly nourished because he selects food unwisely.

But eating the proper food is only one requirement for good nutrition. Fresh

air, sunshine, exercise & rest are needed in order to make the best use of

food,

QUESTIONS:

1)
2)
3)
L)
5)
6)

What is nutrition?

what is malnutrition?

List the three (3) purposes of food.

What happens to your bones if one does not eat properly?
What happens to your teeth if one does not eat properly?

What happens to your skin and hair if one does not eat properly?



Topic B - Animals and Plants

Sub-topic 1 - Iasects

No, of
Activity

1k

ACTIVITIES

Insects

We are familiar with common animals such as the cat, dog, and
horss. But there are other animals whiéh perhaps we do not

even realize are animals., These are the INSECTS.

While many insects are harmful, other insects are of use to us,
Some insects produce products which are valuable, The SILKWORM
is one of these useful insects. These worms give off a substance
which hardens to form soft, silken threads. This silk is spun
at the rate of six inches per minute., The worm can spin abcut
1,00C feet of thread in approximately three days.

Another valusble insect is the HONEYBEE., These bees make honey
for themselves. Man has fcund this honey to be a delicious

focd. There are many interesting things to learn about bees.

As bees gather NECTAR from flowers of plants to make honey,

their bodies pick up a materisl like dust, which is called
POLLEN. The bees take this pollen from one flower to another,
thus helping the flower produce seeds - a very valuable service
to the plant world. In some flowers, the RED CLOVER for example,
the nectar is too far down in the flower for the tongues of
ordinary bees; 6;11y the BUMBLFE BEE can reech this nectar. i

This fact makes the bumble bee an important insect; only it can

transfer the pollen of flowers such as red clover,
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Another insect, the LADYBIRD BEETLE, is helpful to fruit growers.

It attacks and eats small insects which suck the sap of fruit

trees, causing them to die. Some time ago fruit growers in

California brought a number of these beetles all the way from

Australia to kill sucking insects.

There are many other insects which destroy harmful insects, and

in so doing help man,

Te

10.

QUESTIQNS TO BE ANSWERED

Are insects animnls? Yes No

Are all

The silkworm is a helpful insect because

insects harmful? Yes No

The silkworm makes silk at the rate of- inches

ver

The silkworm can make

days.

The honeybee is a valuable insect because

feet of thread in about three

The dust

which is picked up on the body of the honeybee

as it goes from flower to flower is called .

This transfer of dust by the honeybee helps plants produce

*

The honeybee cannot gather nectar from the red clover

plant be

Only the

clover.

cause it does not have a long .

be~ can gather nectar from the red

s
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11, The ladybird beetle helps people wh> grow .

12, Fruit growers get this beetle from .

13. The ladybird beetle attacks insects which

14, The sweet substance which bees get from flowers is

called .
15, Two kinds of bees are and .
16. Bees make honey to use as .

Mount and Display Insect

Insects should be mounted as quickly as possible. Otherwise
they dry out and their bodies become brittle and break easily
when handled, If the insects do become dry before they can be
mounted, place them in a jar containing moist blotting paper and
keep the jar covered for 24 hours. In this way the insects
will be softened enough so that they can be handled easily.
Insects such as flies, grésshoppers, and beetles can be mounted
directly from the killing bottle. Use either common pins or
regular mounting pins purchased from a scientific supply house.
To mount an Insect, insert just one pin through the chest or.
thorax a 1little to the right of the center line of the body.
Straighten the legs, antennse, and wings as they dry. Invite

an entomologist to visit +he class and discuss insects,

Insects - Body parts

Collect several different insects, or see if you can borrow
an insect collection. Study the insects to find the parts of
their bodies. How can you tell one part from another? Draw

pictures of several of your insects and label the body parts,
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Life Cycle of the Fly

Place a small piece of raw, lean meat in a jar containing

an inch of soil. Punch tiny holes in the 1id of the jar.
Catch several live flies and put them in the jar. If you get
enough adult flies, some of them may lay eggs. Then you can
watch the life cycle of the fly. Keep the jar in a warm dark
place. Add a few drops of water to the jar each day. Watch
for the larva, the pupa and the adult fly stages.

How Does a Fly Get Its Food

Flace a sheet of glass five or six inches over the edge of a
table and hold it in place by a heavy weight. Put a small
amount of sugar on the extending glass plate and about two to
three inches from the outer edge. Catch two or three live flies
and put them under a beaker inverted over the sugar. Now you
can look up through the glass plate and watéh the flies ¢
Describe how a fly eats sugar.

Insect Activity and Temperature

Catch several live insects. Place them in a jar. Punch -~ 1-4
small holes in the 1id. Place the jar of insects in your
refrigerator for half an hour. Remove and examine the insects.
What happens when they are brought back into a warm room?

Degcribe their change.

79I
73




Sub-topic 2 - Plants

20

21

22

Studying Bacteria

Expose a prepared Petri dish to bacteria in the air by °
removing the cover for 15 minutes. You can try different places
with & mnumber of different dishes. These places might include
different areas of the classroom, the halls at passing time,

the playground, etc, .Replace the cover after the exposure and
paste a label on the dish to identify the place where 1t vas
exposed. Leave the dish in a warm, dark place for several

days. On examination do you see little colored spots forming
on the agar? Where did you find the greatest mmber of micro-
organisms in the air?

Plant Growth and Light

Plant two pots with two or three bean seeds: Allow one pot
to grow in darkness and the other in sunshine. Observe the
differences.

Slide Preparation from Cultures

It is rather sirple to prepare bacteria slides from your own
culture. No microtechnique is necessary. A sample procedure
is as follows:

l. Wash slide with soap and water.

2. Add one small drop of distilled water,

3. Heat vlatinum wire before and after using.

L, With loop of platinum wire, take a tiny bit of bacteria

from the culture and add this to the drop of water on

the slide.
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7.

9.

10,

Smear gently with loop.

Pass slide through heat seversl times to fix the
bacteria. Use colorless Bunsen burner flame.

Add a drop of stain - methylene blue or safranin -
and wait for a few minutes,

Wash off with water,

Dry around the stain and pass the slide through a
flame,

Place a small drop of immersion oil on éhe stain é?d

exsmine with the oil immersion lens, -

Field Trip - Mosses, Ferns, and Liverworts

Take a field trip to collect specimens of mosses, ferns, and

liverworts., FExamine the specimeqs with a hand lens and a

microscope for the sori and sporangia.

Identify and mount moss specimens,

Identify and mount fern specimens.

Make enlarged drawings of: A. the life cycle of mosses

B. the life cycle of fern,

Collect and sprout fern and moss spores,

Study of the Leaf

See worksheet 2ha

Field Trip - Plants and Seeds

Plan a field trip to collect specimens and seeds of gynmosperms

and both sub-classes of amngiosperms., (If flowers and seeds

cannot be found, dried specimens may be used,)

-




WORKSHEET 2ka
Let Us Study the Leaf

The body of the leaf is called the
blade. The edge of the blade may be
be smooth or irregular. The lines
on & leaf are the veins and midribs.
A stem holds a leaf to a branch.

Can you locate these parts on the
leaf you were given to examine?
Write the words blade, vein, midrib,
edge, stem in the correct places on
the drawing of the leaf.

The leaf would be useless if it could STOM A

not get supplies of carbon dioxide and ~ J
water, Where do leaves get carbon
dioxide? Leaves get carbon dioxide
from the air around them. The average .
leaf has 125,000 tiny openings per square CELL
inch. These openings are stomata, from .
the Greek word meaning mouth. Through
these stomata, gases come in and go out AIR /
of the leaves., Inside the leaves are CHAMBER
air spaces like little hallways, through .
which carbon dioxide goes to the food-

\. making cells and extra oxygen comes away . I

CROsSS SECYION

The water needed by the leaves cannot
come to them through the stomata. It
mist come from the roots, whose tips
are always reaching out to tap new
moisture in the soil.

Plants have pipelines made of long,
slender ells. These stretch from
every roct tip, along the roots
through the stalks and stems, out
through the veins to every part of
;) s 1, T v the leaf,

WaArer s
iyt ;’A‘;‘: All day long, while +k1 sun is shining,
ENTER leaves make starches and/or sugars from
carbon dioxide and water.

[}

Roorys
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Examine and compare these leaves, stems, flowers and seeds.

-~

Prepare microscope slides as well as fresh specimens.

Life Cycle of a Pine Tree

PrepaQe the life cycle of a pine tree (or another cone-bearer)
and mount it. Secure some pollen and make a microscope slide.
Mount cone, seed and a young tree (eight to ten inches tall).

Wood Collection

Make a wood collection from twenty trees. Cut pieces of trees
}our inches }ong and not over one inch or less fhan one-half
inch in diameter; cut one end on an angle, starting one and
one-half inches from the end and 810ping,to the center.

Mount each and put its correct identification under it.

Garden Flowers - Monocot or Dicot

Make a list of ten or more common garder. flowers and
identify them as monodots or dicots and annuals, biennials,

or perennials.,
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Topic C - Adaptation - Animal

Fooasetting - Teeth, Beak, and Clawg

Observe the teeth or beak and the claws—oT some of the following
animals: chicken hawk, dog, cat, pig, cow, horse, squirrel,
rabbit, goat and chicken. - Wherever possible observe their
eating habits. If you cannot observe live animals s col:iect
pictures of them. Make a chart showing the ways the animsals

are adapted to foodgetting. /

Birds - Legs and Feathers

If you have a chicken or a pet bird at home examine it, Bend
the leg as the bird would do when it sits down. What happens

to the toes when the leg is bent? How does this help the bird
when it rests at night? Spread out a wing. How are the feathers
arranged? How does their surface compare to tieir mass?

Animals - Survival

Make & three-column chart. List at least five animals in the
first columm of the chart. In the second column 1ist the special
body parts of each animal that helps it to survive. In the

third column list the specially developed sense that helps the
animals to live. See how many different and unusual exanples

You and your classmates can find.

Animals - Weather Protection

Meke a two-columm chart. 1In the firs* column list five or more
different animals. In the second coiumn lis* the way each

animal protects itself against climate changes,

78
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Topic D - Microscope Use and Care

33 Practice in Using the Microscope

Materigls: Microscopes - Prepared Slides

While the mjcroscope is a precision instrument, it is a tool
that we may use often if we use it correctly. Use will not
wear it out, but incorrect use may damage or ruin it,

a. Tf the instrument must be carried, grasp it by the
upright part of the frame with one hand, placing the
other hand below the base. Should the microscope be
dropped, it would be ruined.

b. Place the microscope on the table with the upright part
of frame toward your chest.

C. Move the barrel upward and downward. Learn in which
direction you must turn the barrel to move it in the
direction you wish.

d. While looking through the eye plece, adjust the mirror
so that light is directed through the instrument.

e. Practice looking into the microscope with hoth eyes
open+ This may seem difficult at first, but with
practice the difficult: will disappear. You will
find keeping both eyes open is better than closing
one eye,

~ During +this activity point out the various careers that

use the microscope in their work.




N

Focusing the Microscope

Materials - Prepared Slides - Instruct the class that they
w.1ll be using some of the techniques in this demonstration
that are used in the following occupations: medical technologist,
laboratory assistant, serologist, etc,

Procedure

Have the pupils place the prepared slide under the objective with
the material to be studied directly over the hole in the stage,
Focus the light up through the stage. Turn down the low-power
objectives as close to the slide as possible without to&ching
it. Then with the ~-arse adjustment turn the body tube slowly
upward until the slide is in focus. In focusing it is often
advisable to move the slide gently while raising the objective.
When the slide is in focus it will be noticed that the slightest
defects in the glass are noticenble. This will serve as a guide
since at first it is difficult to place material to be studied
directly in the field of vision. After it has been located in

the center of the low-power field then the high-power objective

may be revolved into place.

‘

The Use of Lenses in Instruments

Have the pupils read abcut and report on the part lenses play

in the function of such instruments as the camera, microscope,

and telescope.
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Topic E - Healthful Living

A _Personal Project

List the public health regulati~ns you can discover that
affect you personally or your home. Check thoroughly on
each of them to see whether you are conforming closely in
every case,

Reports

Do some reference reading and report on the health department
in your city or county, learning what it does and how it
operates. (V.sit clinics and 'aboratories),

Athlutic Safety Checkup

Arfange to have a committee survey the school gymnasium and
athletic fields and report in class all defective conditions
that might cause accidents., This committee might also serve
as & safety scuad to inspect the facilities.

Industrial Medical Examinations

Find out whether an industry in your comminity gives medical

examinations to applicants for wo?k; whether it has a medical
office cmploying full-time doctors and nurses and whether

it expects employees to report-any illness or injury at once.

+

Professional Athletics and Doctors

Find cut whether a professional baseball team has a doctor
with it constantl:. Discuss other occupations that may be

relates to a prefessional baseball *cam.




Health Career Ooportunities

Find out about career opportunities in health fields, Your
school has a health career Guidebook published by the National
Health Council, which described opportunities in 156 health
occupations,

Health Work and National Agencies

Investigate the health work of the National Tuberculosis
Associa@ion, the American Red Cross, American Cancer Society,
American Heart Association, and other organizations for
promoting health,

Health ani Retirement

Make out a plan of how you would prepare yourself for retirement
and old age, indicating health preparation, financial plans,

and various forms of mental and physical creative hobbies that
would be useful.

Studying Vccations

Try describing your dream job. Put it down on paper no matter
now foolish it may seem to you. Then 1ist all the vocations
you cen think of that use the same abilities. Select two or
three vocations you thins you would really like and mske a

study of them. Don't hu-ry your decision. You have a long life

shead of ycu ani vou want to be sure it's good,

,
-
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Topic F - First Aid

This topic points out what techniques can be used safely by
the first-alder and indicates some of the things thet can be

done to make the patient more comfortable until the doctor

arrives,

ACTIVITIES

Refer to:

Potthoff - First Aid Textbook for Juniors. 1953,

(and supplements). Doubleday, New York.

-»
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Health Career Information - Places to Write

1. On the Biological and Other Life Science (Health-Related Career)

(a) American Chemical Society
1155 Sixteenth Street, N.W.
Washington, D. C. 20006

(b) American Institute of Physics
355 East Forty-fifth Street
New York, New York 10017

(c) American Society of Biological Chemists
9650 Wisconsin Avenue
Washington, D, C. 20006

2., On Dentistry

() American Dental Association
211 East Chicago Avenue
Chicago, I1l. 60611

(b) American Dental Assistants Association
410 First National Bank Building
La Porte, Indiana 46330




3. On the Environmental Health Field

National Association of Sanitariums
University of Denver
Nenver, Colorado 80216

American Society of Civil Engineers
(Sanitary Engineering)

345 East Forty-Seventh Street

New York, New York 10017

American Hospitel Association
{Hospital Engineers)

840 North Lake Shore Drive
Chicago, Illinois 60611

y, On Health Careers in the Armed Forces

(a) Medical and Health
Department of Defense
Washington, D. C. 20025

(b) American Association for Health, Physical Education and
Recreation
1201 Sixteenth Street, N.W,
Washington, D. . 20036

5. On Medical Libraries

Medical Library Association
Palmolive Building

919G North Michigan Avenue
Chicago, Illinois 60611

6. On the Mental Health Field

American Psychlatric Association
1700 Eighteenth Street, N.W,
Washington, D. C. 20009

7. On Orthotics and Prosthetics

(Design and Fitting of Artificial Limbs and Braces)

American Orthotics and Prosthetics Association
919 Eighteenth Street
Washington, D. C. 20006
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8. On Public Health

American Public Health Association
1790 Broadway
New York, New York 10019

9. Microbiology

“Microbiology." The American Biology Teacher, Vol. 20, No. 6,
August, 1968

Complimentary copy from:

Difco Laboratories
Detroit, Michigan 48201




Careers Related to Living Things

Medical Librarian: The rosition requires g knowledge of medical literature

and involves the selection of library materials, cataloging, compiling
bibliographies and supervising assistants in non-professional procedures.
Some librarians offer translating and abstraéting services., Professionally
trained librarians qualify for administrative p051t10ns in their specialty.
Personal qualifications 1nclude high scholarshin ability, ability to get
along with people and have dlgnlty, initiatlve,\executlve ability and
imagination. So - library internships are availﬁble but advancement;
generally requires considerable training, \

The demand for personnel far exceeds the supply for qualified librarians.
Employment is in medical schools, medical societies, hOSpitaiS (including
Army and Veteran's) and pharmaceutical firms. For further information
contact the Medical Library Association, Inec., 919 . Michigan Street,
Chicago, I1l. 60611.

‘Medical Secretary/Assistant: The work includes secretarial duties such asg

ensvwering the phone, making appointments, receptionis%, handling the mail
and sometimes answering routine correspondence. In many physicians'
offices the secretary also marnages the financial details of sending out
bills, keeping *rack of bayments, ordering supplies and many times prepares
vatients for medical examination,

Personal qualifications include that a person be intelligent, willing to
assume responsinility, tactful, sympathetic and be able to get along with
people; must be accurate, neat and a detailist.

“reparation includes high scheol graduation and subsequent training so

that the individual can nandle the duties in the offi~e, fThese latter

89 g5
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include typing, mechanical trangeription, sherthand legenerally), filing,

indexing, bookkeering and a knowledge of medical terminoloayv.

Employment is in the physician's office, hespital, or clinic. There is a

constant demand for highly trained medical secretaries, Advancement

~

rossibilities depend on the employer and relate clcsely to the ermloyee's
efficiency and dependability. Rurther information can be secured from

Indiane Health Careers, Inc., 1100 West Michigan Street, Indianapolis,

Indiana 46207.

Medical Record Technician: This person supervises ‘he medical record departnent

Me

By

in a small hospital under the direction of the meldi-~al record committee

and the administrator. In larger hospitals the medical record technician

-will be a senior clerk in the medical record devartment.

Personal qualificatirns include typing proficizncy sand a good command

of the English languege. “ntrance requirements gererally include high

school graduation and this is'follcwed wivh on-the-job *raining which may
clude some fcormal classes,

There is a greal snortage of technicians. T"mployment onportunities are

in hospitals, extended care facilities (nursing homes), doctors' offices

and other healih agencies. A source of further information is FExecufive

Directsr, Arerican Associaticn of Medical Record Librarians, 840 Norih

Laxe Shore Drive, Chicago, Illinois 6011,

dical Record Livrarien: This rerson i resmonsidle for departmental orpaniza-

Aruitoxt provided by Eic:

ERIC
K

- tion and manacsement ard the completene.s and 2couracvy of medical recards.
She assists in cetting and maintaining siandards ©or medical records:

-

:ndes 2iseases and overatlions; mainftains liseae, o :ration, vhycician

and patient indicers; a-:itracts medi&al rocoe oy nvevaran staticcicr

ws35ists phvilcians in reaseare @oand avcon s ev oAl medisal e aft mentiswe.
90
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—— pleces of equipment.

T

Personal qualifioéiions inclﬁde tactfulness, patience and persuasiveness;
good Jjudgment and executive ability; good sense of humor; an interest in
science; and an ability for detailed -work.
Training following high school graduatioﬁ, generally includes extensive
formal supervised training concurrent with classroom instruction dﬁxing
‘thellatter stages.
Employment oppor%unities are in hospitals, clinics and wublic health
agencies. For further information contact the Amerlcan.;;;Bciatlon of
Ledical Recor@ Librarlans, 840 N. Lake Shore Drive, Chicago, Illinois
60611. :

lﬁﬁrse Aides: A nursing aide may be male or female and works under the direction
of a professional nurse (rRN), contributing directly to the welfare of the
patients. “An aide may make beds, bathe patients, assist in feeding patients,

deliver messages, escort patient to other denartments, distribute diet

tray and perform other duties which are important to patient care. A

i

male aide, sometimes called an orderly, gnay be asked t> do heavier work in
a nursing‘Ejit, such as lifting a patient or moving and setting large .

L

Nurses aides and ordexlies are trainéd on the job in hospitals, nursing

nomes and other patient-pare facilities. Training programs usually are

three months long consist of classroor instruction, demonstration and

f

vractice, and are generally taught by RN's.
Ward Clerks: Ward clerks are essential and basic hospital workers. They are
scmetimes called floor.clerks or station clerks because they work in the

nursing stations on hospital treatment floors. They act as receptionists

and do much of the paper work for their nursing station.




v visitors to patients, you will have ii:ttle actual contact with patients

Personal qualifications include persons who are gracious and pleasantg
have some business courses in school, are accurate in spelling and

arithmetic, and are able to type.

. Hospital OJT (on the job training) for ward clerk usually lasts five

weeks, While -you will work continually with patient records and help direct

themselves.
Ward clerks earn more than aides and orderlies and frequently are promoted
from those ranks.

Electrocaz_-diogra;ph and Electroencephalograph Overators: Since electronics has

become important in diagnosis, two new kinds of careers have develcoped.

The first device, usually called an ECG, records the delicate elec*r'ica.l
actioh of the heart. The ECG is used to find heart disease and to record
the progress of a patient recovering from a heart condition. The EEG, or
electroencephalograph, is a device which records brain waves.

Because she or he works closely with patients, a good nature anci sympathetic
personality is desirable,

You can become an ECG or EEG technician after three to six months OJT under

a heart or brain specialist or an experienced technician,
'
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Marine Biologist: Car&er Related to Living Things

Studies piants and animals living in water and environmental conditions
affecting them: Investigates water temperatuf;, acidity, light, oxygen
content and other physical conditions to determine their relationship to
aquatic life, Examine; various types of water life, such as piankton, worms,
clam.;x,_mssels and snails, May specialize in the study of salt water

.[ aquatic life and be designa.ted Marine Biologist;'or fresh water aquatic life

and be designated Limnologist,
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UNIT VI
ENERGY

Egergy, that which is responsible ;for all change, has to be one of the
most important subjects studied when preparing for any career. Even to
prepare & balanced meal, to g0 on a diet, to reduce the fever of a sick
child or 1lilt a heavy object without injury to onekelf, something must: be

known abbilt energy. Energy causes change and w:{thout change {:here is nothingQ‘

for us, not even life,

)

ACTIVITIES
No,.- of ;
Activity “\ ' .
1. Is Energy Ma:t;'ter -
In a darkened room shine the beams of 1;0 or more flashlights
(each beam colored different) through each other. Record
your observation of their interference with each other,
This illustrates that energy does not occupy space, showing
the main difference between energy and matter,
2, Forms of Energy
List the séven forms of eneréy on the chalkboard and have
the pupils list examples of how each form is used, Then
have the pupils. give examples of héw energy can be changed from .
one form to another. Discuss various occupations that use
this knowledge,
3 Potential Energy

Hold a book above a table, Drop the book, Record your observa-

tion, Point out that the book is no different when held above

7
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~
the table than when lying on it. The ‘energy stored "in the .
book" is really in the gravitational field and not in th:a book.
Without gravity there would be no falling book and no mech.ani cal
energy. Give other eiamples of the same thing such ag the
energy stored in the water behind a dam is really stored in the
gravitational field ard not in the water. This is,also one
11].’1:‘&‘;1‘1ati?on~ —tha.t all forms of energy are secondary in the
universe and are really one or more of the three basic forces

of the universe in action.

Energy Related to Motion

o

-

Define energy as "the ability t5 Jo work” or "the ability to
proguce motion in matter." Point out that unless energy produces

a change in motion of something we have no'way of knowing that
it exists.

Stending Wave

Have two pupils hold the ends of a long extension cord or window

‘rope, stretching it tightly across the room. Pull down on the .

cord at one end and release it. Have. pupils record their obser-
vation. The wave that passes along the length of the cord ig

only the energy wave, not molecules running frt}m one end of the

cord to the other. .

Compressional Waves

Stretch a slinky across the marking surface of an overhead
projector. Disturb the slinky so as to produce compressional
waves. The pupils can agein see that what moves from one end

of the slinlqy to tne other end is an energy wave and not the

molecules of the nlinky.




Heat Absorption by Glass

Take a large square of colored glass and another of plain glass,
both of the same temperature. Have pupils feel that toth sre tthe'
same temperature. Then place the pieces of glass so sunlight
passes through each for half an howr. Then have pupils feel the

pleces of glass. This experiment illustrates that when energy

t i3 absorbed it is changed into heat,

Radiation Detection

If possible obtain a Geiger counter or other type of radiation

detector. PBring a wrist watchk c» alarm clock with a luminous

LR, e o e B 410 s

dial near the detector and note the increase in the mmber of
Y
clicks or in the reading. Some of the pupils' mineral

i

collections will have a sample of an uranium ore that can be
tested with the detector. Have the rupil read and report on
other methods and instruments used to detect radiation. List

related careers.

Controlling Nuclear Energy

Obtain pictures, draw diagrams or construct a model of nuclear
reaction. Discuss the-parts of the reactor, their functions

and method of controlling the rate of fission. Make a list

of the actual and potential uses forynuclear reactor. Discuss

careers that use this knowledge.

Radioactivity

Obtain a magnifying glass and wrist watch or alarm clock that

has a luminous dial. Go into a completely darkened-room and wait

until your eyes become completely accustomed to the darkness,




Hold the dial a few inches from one eye and adjust the distance
until you see tiny purst of flashes. of light being given off
from the number ' and hand of the dial. Now examine the phenomenon
under the megnifying glass., Point out that the hand and numbers
Of the dial are coated with a paint that contain a material,
such as zinc sulfide, and a tiny amount of radium compound ,

The radium compound breeks up, giving off invisible radiations
that strikes the zinc sulfide and make it give off these tiny
bursts of flashes of light. Each burst of light represents

the bresking up of one radiocactive particle of the radium

compound,
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- Suggested Films

Forces

'Moving Things on Land

Making Things Move-
Fatal Meeting

Energy

Matter (Laws of.Conservation of Energy)
Gravity: How it Affects Us
Engineering Career for Tomorrow

Abomic Energy

Atomic Alert
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UNIT VII
WORK

If no work is done, hothing is accomplished. This t;'trbh is basic and

should be learned early in life. VIe"get nothing for doing nothing.- To get

something, work must be done. 