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ABSTRALT _

The science curriculum for the Fort Benton school
system was developed with funds under Title III of the Elementary and
Secondary Education Act to give students the background of a modern
and forward-looking program in science taught in an imaginative,
investigative, and inquiry-oriented fashion. The science curriculum
guide outlines a planned scope and sequence for grades K~-12 with
material divided into conceptual topics that are arranged by
appropriate learning level. The sequence consists of general science,
life science, physical science, earth science, biology, chemistry,
physics, and advanced biology. Ten basic goals are reesented relating
t5 the student's ability to utilize observational techniques, develop
classification schemes, communicate using scientific technology, and
understand and apply scientific concepts. Goals and resource
materials for each grade level are specified. (JH)
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PREFACE

The means by which a small rural school system might provide a continuing
curriculum development process are limited fiscally in most areas of Montana.
Through the acquisition of a federal grant under ESEA Title II1I, we in the Fo.t
Benton System have been able to nvercome this limitation to some degree. Found
in the pages of this curriculum outline are the efforts of Fort Benton teachers
and administrators as well as the efforts of perscnnel from seven other Montana
schools.

In today's paper world we often measure success by the volume of the printed
word. The efforts put forth by the people involved in this project in no way can
be acknowledged simp]y through an observance of voiume. The real success of the
program appears in th2 vegeneration of teaching philosophy, methodo]ogy and enthu-
| siasm. These in most part W111 show in the benefits rendered the students in the
years to come.

I am not only proud to have been a part of this project, but also thank’a11
the people involved Férvtheir ccoperationi"Any success or benefits of the prcjéct
are theirs., | ’ |

Members of this praject‘framrthe FQrt Benton School System will be available
for coné@itant'service to'any;organizaticn'or séhoé1‘di5ﬁricf with regard to the

outline contained herein or any other part of the project.:

W1111am J. anpes
SupEPTntendent Df Schools
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STATEMENT OF PHILOSOPHY

We believe we live in an age of science and it is essential that students
of today, who will occupy positions in tomorrow's society in the twenty-first
century, have the background of a modern and forward-looking program in science.
Therefore, we want to teach modern science in an imaginative, investigative and
inquiry-oriented fashion.

We believe in order to develeop such a meaningful science curriculum, a
planned scope and sequence must be used. Therefore, we have divided the mater-
ial into conceptual topics which are arranged into appr@priaté learning levels.
These conceptual topics are in the three major areas of science: Life, Farth,
and Physical, |

we hope the student, thrcugh inquiry and experimentation, will become

actively involved in the learning process, thereby developing an appreciation

of what science has done and can do for everyone in everyday 1ife.
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INTRODUCTION

This Science Curriculum was developed primarily for the Fort Benton Schoo]
System by a committee representing several Montana School Districts. The pro-
Ject was funded through an ESEA Title III grant to the Fort Benton Public
Schools.

The writing of this curriculum outline involved a highly concentrated six-
week effort on the part of each individual committeeman. The science project

personnel were:

James A. Longin Fort Benton Project Director
Jack Lepley rort Benton Group Leader

Diane McSweeney Fort Benton Student Consultant
Patricia Konen Fort Benton

Betty Bylund Fort Benton

Walter Marten Fort Benton

William Kindzerski " Fort Benton

Fern Woodtock " Chester

Richard McCrea - - Chester
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‘ﬂDESCRIBE - to tziﬁ @r write abguf?
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TERMINOLOGY

ACQUAINT - to make familiar.

APPLY - use appropriately.

ASCERTAIN - to find out.

ASSUME =~ to take 1t for granted.

BEHAVIORAL INSTRUCTIONAL OBJECTIVE - refers to those objectives used to
measure the terminal behavior of the student which are intended to
help develop the behavioral concept and in turn the grade level theme.

BEHAVIORAL CONCEPT - refers to those concepts written in behaviofal terms
which are intended to further develop the grade Tevel theme.

CALCULATE - to find out beforehand by any process of reasoning; to esti-
mate.

CATEGORIZE - to put into a class according to some system,
CHARACTERIZING - describe the special qualities or features of.
CLASSIFY ~ group accgrd1ng tu soNe syStemn

COLLECT - gathew together,

COMMUNICATION - the exchange of thought between persons by speech or letter.
COMPARE - to point out Tikenesses.

COMPILE - to bring toyether in ome 1ist or account.

COMPUTE - to find out by rhythmatical or @ﬁhér mathematical means.
CONCLUDE - to come to @ decision about

CONDUCT - o execute, |

CONSTRUCT‘ to put tbgether or. buiid.

o CONTRAST’ tp QDmpEFE 59 as. to shsw the1r d1fféren¢esb"'

'DEDUCE a-1nfer frnm a genera1 ru1e tm reagh a g@n&Tusion by reascninga

" -i'""?’DETERMINE - f@,ﬁnd oirt. exacﬂy’*tuér' ch a gertaﬂn"_re Voo
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LIST - catalogue..

OBSERVE - examine Fdr'SQme special purpose.

OPERATE - peanrm or function.

PERFQRM - carry dut a pTdCESf'” | | o
-PREbICT -.to make kndwn beforehand as scmeth1ng that 15 to happen

 PROVE - to estab11sh the va11d1ty DF
‘;'REALIZE - td understand c?earTy

LRECITE - to te]] 1n deta1] to re]ate, td answer quest1dns about ‘a 1esscn

;}ffiRECORD - to set dow:"

(5)
DEVELOP - work out in greater detail.
DIFFERENTIATE - to recognize and state differences.
DISCOVER - see or learn of for the first time.

DISCUSS - to talk something over with others considering all sides of a
question.

ENVIRONMENT - surroundings; especially the conditions or influences that
affect the growth and development of a person, animal or plant.

ESTABLISH - show beyond dispute.

EVALUATE - to examine and judge concerning the worth.
EXPLAIN - to make p1ain.or clear; interpret.

EXPRESS - to put into wardsi

GOALS - refers to those ten basic goals established by this comm1ttee as
the overall concern of this curriculum.

IDENTIFY - to rpove that a thing is the same as that which is already known.

F Rt PR SRR ST

INDICATE -~ to pofnt out or make known.

INFER - find out by reasoning.

INTERDEPENDENCE - the act of depending on one another; a mutual dependence.
INTERPRET - to explain or tell the meaning of.
INVESTIGATE - search into, examine closely.

LEISURE TIME - the time which is apart from an individual's work time.

TR 511;13RECOGNIZE - to reca]] know]eage fdff:’ o
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53. RELATE - to give an acéaunt of.
54 . SELECT - to choose or pick out.
55. SUMMARIZE - give only the main points of or express briefly.
56. UNDERSTAND - to develop a knoﬁledge of.

57. VISUALIZE - to form a mental picture.

ERI

Full Tt Provided by ERIC.
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BASIC GOALS

Ten basic goals have been identified in the field of science K-12; these

are as follows:

1. Each student should be able to utilize observational techniques in the
natural and physical science areas using all his senses.

2. Each student should be able to develop c1ass1f1cat1on schemes accord-
ing to similarities and differences. .

3. Each student should be able to communicate orally and in writing the

' general term1noiogy requ1red in the scientific areas.

4. Each student should be able to make useful application of scientific
concepts in everyday life.

5. Each student should be able to use known facts tc explain natural and

‘ ‘ phys1ca1 phenomena. ' '

6. Each student shguld be able to utilize the skills of scientific inves-
tigation.

7. Each student shou1d be able to 1nfer bath deductivg]y and inductiveTy"
. from ev1dence at’ hand. L L j  E R

8.»" Each student shou]d be abTE to man1up]ate sc1ent1f1c apparatus

9. _Each student shou1d be ab]e to deveTDp an understand1ng and apprec1at1on
' of h1mse1annd his 1nterdependence to the tctaT env1ronment ‘ L :

10;7 JEach student shou1d be ab]e‘;c deveiﬁp an apprec1at1on oF thé ccntr1—;f
k,lvbut1on of sc1ence to everyday 11Fe . . o SRR
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THEMES AND THEIR RATIONALE
At each grade level a theme is identified and a rationale is indicated for
that theme.

Grade
Level Theme Rationa™=

K-3 General Science 1. Because science is interwoven with the
pr1mary child’s daily activity, the follow-
ing rationale for teaching science in the
primary grades, we feel, has to be of a
general and exploratory nature.

2. Because a primary child has a natural curi-
usity, his interest in science can be dev-
eloped and expanded.

3. Because of his eagerness to use all of his
senses, the primary child can be made aware
of scientific method.

4. Because of his need for active involvement,
the primary child will develop an appreci-
ation and engnyment of science.

5. We believe that in order to maintain and
preserve life on earth, a primary child
learns to recognize the importance of his
relationship to his environment.

6. DBecause of the complex nature of science,
we feel that a sequential development in
primary grades is necessary.

/. The primary child can be motivated to dev-
elop hobbies in science.

4-6 General Science , 1. Piants and animals are GF a major interest:
to the intermediate age child and the child
can be mot1vated Lhraugn his natural rur10—
©sity. -
2. :Psycha1og1ca11y, an 7ntermed1ate ch11d shou?d
"~ be-able to understana the 1091Cd1 orderiof
" " the earth's formation. .
3. The child's natural interest in the stars
. and.associated’ phenoinena is -ideally suited
_-to deve]oping an understand1ng of our ever-
- .changing universe. :
4., The child. has an 1ncreas1ng need to knaw
"~ the physical and chemij cal make=up of the
-~ universej;. ‘therefore, a sequent1a1 deveTop—
‘sﬁment of.the’ t0p1c of matter should create
- -an 1nterest in atams ard mo]ecu]es whnch
»--make Up -matter. i
“Our technology is based on energy and the
‘¢chi1d needs‘to.understand ‘the historical
fdeveicpment and: the 1ncreaSTﬂg 1mpcrtance
cnoezrof lenergy” ﬁ?tgday siworld. RS
. 6.7 Because: of the. 1ntermed1ate ch11d 3 aware-f
'<>;jness ofx, ‘ ion of ‘his body, we feel . =
- ' nd: FuncLTQn shcu1d_




Grade

Level  Theme

7 Life Science

8 : Physical Science
9 . iEarth ScienceJ

Rationale

7.

Because of his ability to record, measure
and calculate, we can extend the develop-
ment of the scientific method.

Because science is interwoven with other
subject matter, it should be correlated
with all related curriculum areas.
Because of his involvement in science, a
student can be motivated to adopt appro-
priate hobbies.

Since learning is approached in a spiral
hierarchy, the child is led step-by-step
from the simple to the complex.

Due to Cthe transition of the student from
elementary to junior high, we feel that

the familiarity of the student with Tliving
things and his surroundings will help make
an easier adjustment for him at this level.
At this impressionable and inquiring age,

we feel that Tiving things best excite

the child in the area of science and thus
build an enthusiasm that W111 carry through-~
out junior high science.

We feel that the best sequence in science

is to start with the area that the student
has familiarity with and then move to areas
of less familiarity.

Because of the social implication and body
maturation at this level, 1ife science should
be taught to develop an understanding of
funct1an1ng of the body within his environ-
ment .

The sequence we have adcpted from the famil-

iar to the less familiar fits phys1caT
science at this level.

Because science is requ1red at the 7th and
8th grades, we feel that students should

~have an overall understanding of the major

areas; therefore, physical science s taught
at this level. . o
Because of the nece351ty of certain math

skillsin physical science, we feel a stu-
~dent 1is better prepared to cope with phys-

ical science at this level with. h1s‘add1-

:_tzona1 backgrcund in mathemat1cs

“ ' 1ife sciénce; we- Fee1 a student reeds - th1s

ﬁjbackground before he enters th1s course.

[y

i RGO AT A i P S BT o 0 S0 B8 o ot B b el e 55 e
N N N . [ :

'BECause Earth science: Fequ1ves an- Uﬁderstand— }§ ;
~ing of some -basic “ideas: in-both:physical: and~
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Grade
Level Theme Rationale

2. Because earth science is an extension com-
bining the physical and 1iving worlds in a :
more in-depth study of phenomena of our :
earth, we feel that this should be an elec- :
tive subject and is placed at this level. :

10 Biology 1. Because one 1aboratgry science at the high :
school level 1is required by the State De- :
partment, we feel that the exposure to ones
seif and his environment is of most value
to the terminal student in science.

2. Because of our belief that we should pro-
gress from the familiar to the less famil-
iar, we feel that biology should be taught
at the tenth grade Tevel.

3. A student should be familiar with his body
and how it functions as well as how man
controls and effects the environment in §
order to maintain and preserve 1ife on the
earth.

11 - Chemistry 1. We feel 1in the normal progression of science
that chemistry is best taught at this level
because it forms a basis in which to build
a foundation and basic knowledge for physics.

2. Because of the need of most college-bound

~students and because most tend to diversify
at the twelfth grade level into manu-related
areas, we feel chem1stry is best taught at
this level. _ .

11 or 12 Physics 1. Because of the need for the mathematical
~theory and skills, we feel that physics
is best taught at this Jevel after. advan—
ced math I course is completed.
2. Because physics utilizes material and kncw— v
- ledge from many other scierice areas plus
- the use of material of other courses, we .
- feel physics Shouid be taught at the h1gh— .
.~ est level. L
_ 3,*[Because of the. necess1ty to be ab]e to - per—
.- celve and to make judgments in. the theory
- . of.physics, we feel that it-should. be: taught*
.00 at the final .year iin secondary ‘school. e
94;'_Becaude physics’ sc1ent1f1ca1]y exp131n5 much‘
. of 'the application of all science, we feel
“oo- oothat' thesstudent must first  be exposed to. v
wthe anyzexamp1es beFore an understand1ng:;-
ed joped i ry .and: :

~11-0r 12 Advanced Biology
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GENERAL NOTES

The concepts to be developed . in the.elementary havé been divided into two
major groupings - Primary and Intermediate. Levels of presentation of each
concept and sub-concept have been indicated.

Reference materials for the Primary levels (K-3) are to be found at the end
of the third grade concepts. Reference materials for the Intermediate
levels (4-6) are to be found at the end of the sixth grade concepts.
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i | |

KINDERGARTEN THROUGH GRADE THREE
] ﬂ\ N

GENERAL' SCIENCE

I. Deve1op an understand1ng of p1ants and an1ma1s.

Dbaectlve: anch student sh0u1d be able to understand and apprec1ate the
o - interdependence and the changes that occur among th1ngs with
the1n enV1nonment N '

" LEVEL 5 A C1ass1f1cat1dn

K vl,,bEach student wi 11 be ab1e to 1dent1fy and grdup 11v1ng th1ngs' o ;
' a. Plants vs dn1ma15. o
b. Plants (e.q., trees vs f]owers)
: B c. Animals (e. 9.5 wild and ‘domestic). ' : s
| . 2. Each student will be" able to categdrlze p]ants and anima]g aacord~ v
- ing to- genera1 character15t1cs (e g., QQTQP texture, shape, mdve—
ments). SR . '
.~Each: student w111 be ab1e to
ftd the1r enV1ronment :

A FulToxt Provided by
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Fach student will be able to select nutr1t1gu5 foods' for good health
(e.g., basic four).

-Each student will be ab1e to Conclude that green pTants are directly

or indirectly ‘the source Df a]] “foods for an1ma15 (g .» Cross ref-

erence to growth). . : ,
Each student will be ab]e to descr1be how food 15 the source of

‘energy for grthh, repair and movement.

Each student will be able to explain ﬁhat w1th1n the L1asses of Tiv-
ing things, the sources and kinds of food they use will vary with
the env1ronmgnt (e. g., meat eater vegetar1an 1jch$s?reference to

';ﬁCO1Dgy)

Sehsoﬁv ExpefienCES"'

ERI

{AFulToxt Provided by ERic [

~Each %tudent w111 be ab]e to d1scover that hls senses he1p hin 1earn
" about the world in which he lives. o
~ Each student willbe abie tD 1dent1fy the structure and funct1cn OF.'*
- the eye and. ear. . -

Each student will
'mo1ecu1es’can be'

be- ab1g530; nVest1gate that thermovement of some» 
etected by smell (e g. f‘erfumej‘mothba11s)




LEVEL

WM — R

'

n —

e w W N

A FulToxt Provided by

B.
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Seasons and Weather (revolution) .

Each student

‘Each student

Each ‘student

-Each student , 7
will be able to compare our climate and weather with

Each student
other areas.

‘will be able to observe weather and seasonal changes.

will be able to contrast weather with seasons. 7
will -be able to relate revolution of earth to seasons.
will be able to observe and record weather.

Earth s Ne1ghbcrs (p]anets mggn:sun)

“Each student’

Each student

“ted sunlight.

Each student
ach student’

Sate111te (e.
Fach' student,
'Vsun s Fam11y'

w111 be abTe to'observe and d1scuss sun,.mson ‘and stars.
w111 be able tcvreaiize that the moon sh1nes by refTec"

w111 rea11ze that the sun-is: a stari :

w111 be?ab]e to'reiate that the moon 1n the earth 5
g., revolution). - s :
W111 be able to 1dent1f"‘he earth as a p]anet 1n the P




LEVEL

Iv.

2-3

Develop a know]edge df matten and its role in- sc1ence.'

Objective: Each student w:]] be ab1e to recognize the d1tferent state of

‘nEach student: wi

‘molecules ~in motion (e.qg.;
- ‘of :sugar and water) S R : Ll
Each student will be able to.investigate and recnrd that- sol 1ds can-“
5abe dissolved. o mlx'd_‘ thano ance N

(15)

Each student will be able to observe'the conservation of soil.
Each student will be ab1e to 1nvestlgate and exp1a1n the ccnservasr
tion of soil.

matter and understand that matter can be changed frdm one form
to” andther and the tota1 amount rema1ns the Same i

jvThree States of Matter

‘Each student w111 be abTe to dbserve the three states oF matten (1. e'

solid, liquid and gas).

- Each student will be. abTe to. nbserve and 1nvest1gate that matten
:ex1sts in three forms -and can ‘be “‘changed from one ‘state’ to another

(e.qg., ice, water and steam).

11.be -able to 1nVestigateitﬁrough h1s senses - that
nade-up .of mdlequ1es;

a]Trmatter is




LEVEL

Energy at WOPk

(16)

Each student will be able to conclude that the sun gives energy that

4.

‘ is stored in green p]ants (e.g., grow1ng treee, green ]eaves in sun-
light vs dark :

5. Each student. w111 be ab]e to exp1a1n that 11ght energy can be changed ’

 to heat energy (e.g., gurn paper with magnifying glass). . :

6.. Each student will be able to explain that the earth gets mest of 1ts

' light energy and heat energy frem the suni- v

Movement -

1. Each student will be ab]e te observe what eauses m0t1on (e g.,‘w1nd
.electric motor, muscies, etc.). L

2. Each student W111 be able to. observe that the speed of do1ng wark is

“determined by the rate at wh1ch energy s used ( .g., tracter Vs

hourses, wa1k1ﬁg vs. runn1ng)

v]See Eco]egy I F 2

FullToxt Provided by ERIC.




LEVEL , - Soan

v4 See Senses” I- E 2.

. C.. Mach1neq and Magnets

K . T;i'Each student w111 be ab]e to d1sgover that magnets attract SDmE
oo things andinot others. o S :

"2, 'Each student will.be able to Dbsehvevthat there%arewmany~machine5

" that help us. to do work, SR e o S
3 *’BQTiSee Energy at Nark»

PRIMARY RESOURCES K 3

fC]ass1f1cat1Qn




,In Ponds and Streams Buck Margaret 574 92 Buc - (3) L
- Where Does the Butterf]y Go - Garelick, E Gar: (K=3)
The -Song of the Day Birds and The’ N1ght Birds - Ipcar, Cah]ov, E Ipc (K 3)
I-Found a Leaf - Lerner, Sharon, 58T Ler (3) ’
“Sandpipers - Hurd Ed1th 598.2 (2-3) v
How Big Am 1 - Heide,. F1m‘ence, E 568 (K)
Birds At N1ght Gans, ‘Roma, 598.2 G- (3)
Ruby Throat - McC]ung, 598 McC (K-3)
-»Do s"fGra:1ansk1, Janeen; 636.7 Gra: (3)
' s in. the Sky - Haw1nson, ‘Leean,- 598 Haw (3)

;F1ref11es In the

:;f e Ear1e7“011ve*
_ﬁEﬁ_Tﬁgécts Are  Be

::*Cc11ect1ng'Cocoons‘
- B - H

HA FulToxt Provided by ERI
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"Billy Bump & Dad - Stewart E Ste (K- 3)
What is ‘a Dinosaur - Pos1n, Daniel, 568 Pus (K- 3) :
True Book of Insects - Podendorf, I11a, 597.7 Pod (K- 3)
Hidden Animals - M1111ant E. Se?sam 590. Sel (K 3)
Winter Tree Birds - OzoneS Lucy, E- Ozo (K-3)" R .
The Tree Book of Weeds & Wildflowers - Podendorf; I]]a,VSSE-PDdf(K—S)
- The Insect World PaTlister, John, 595.7 P (3) = - -
The True Book of,Wha1es & Other Sea Mammals - Posell, Elsa Z., 599.5 (3)
~ The Story of Spiders . , th, Dorothy E., - 595 Shu (3 6)
The True Book of Trees - Podendorf, IT]a E 582 P (K—B)
- Insects - Farb, Peter, 595.7 Far (3 6).
~The True Book' of Sp1ders Pcdendorf I11a, 595.4 Pod (K 3)
- The How and Wonder: Why Book . - “Reed:; Ronaid'N.,~;95 7-Reed (3- 6)
The True Book of AnimaT. Bab1es ' f, I1la; -591.5 Pid (K=3)
" The Story . of Ants - Shutt?eswo_ Y. 595.7.-Shu- (K—S)
~The True Book of Trees: ,9582 ‘Pod - (Ks3)
- Insects in Their World - Sw: 5.7°Swa-(3-6) -
Seeds and More Seeds. “Selsam, 58]1Se1 (K=3):
~..- FTowe2s"7n-Woods- and Fields
,Sma11 Pets Fram1WQQd‘k' :

Gr@wth

ERIC

PAFullToxt Provided by ERI
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The App]e Book Mart1n, Dick, E Mar (K-3)
First Book ofrfopd - Sch1eTe 641 Sch (K 3)

Sensory Exper1ence

My Five Senses .- A11k1, 612 Ali (K- 3) .
‘Do You Hear What I Hear? - Borton, Helen, 534 Bor (K”3)
What Could You See - Bend1ck Jeanne, 500 Ben (K-3)

~ Listen! Listen: - Rand, Anng E Ran (2)
-Read About the Hand = E1g1n,{Kath1een, 612°E (K-3)
FolTow Your: Nose - Shcwers, Paul, 612 Sho (2)-
-F1nd Dut By Tcuch1ng Shcwers, Pau] E Sho (KﬁS)

_Eco’logy

' ';ng:g There Was a Tree - Busch Phy‘lhs, 582 16 Bus (K-3)
»Margaret FZ, 574. 929 Bar (K—3)

,The C1ean Brook f BanPtt

{AFullToxt Provided by ERI
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‘Swamp_Spring - Carr.ck, Carol, 574 .C . (K=3)
"Discovering Insects- B]ough G]enn O g

'Funny Squirrel =

(21)

CcttonLaT] Rabbn Schwartz, 599 Sch (K 3)
Dash and Dart BuFf 599 Buf (K-3)

Little 5tr1pe - Arumde1 Jocelyn, 599 Aru (K 3) R R
The First Book of: Animals. Signs' = Colby, Conwell, 599 Col (3-6)
Squirrels in the Garden - Earle, 599 Ear (K-B) o

Dtus - McCTung, Robert, 598.9 McC (K=3)
LetTs Go to the Brook - Hunt1ngton 574. 92 Hun (3)

‘Let? s Go to the Seaéhore=— Huntington, 574,92 .Hun (3;"

Let's Go to the Desert - Hunt1ngton, 574.92: Hun (3)

595, '7 B. (3 5)

Bear Cub. - Clavk, Ann, 599 7 C1a
The ‘Bear Far1]y g X

',FTat T411 - Fa11
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‘The Fush ‘Boolk = Marten, Dick, E'Mar (K— :
- Ekorn the Squirrel - Orbach, Rugh, 599 Orb (K-—S)
Tony's Birds - Selsam, 598 Sel K—B) : f’ﬂ o v -
The Orderly Cricket - Oetting, Roe, 811 Oet (K—B) S o
- Terry and the Caterpg]]ars - Se]sam, '595.6 Sel (K- 3) T
Up Above and Down Below - webber 580 web (K 3)
FTeet Né17 ~ Gal, 599 GaTT (3) 2

SOLAR SYSTEM R o s

d Tresse]t E Tre (2)
= Tresseit, A1v1

s E Tre (1)
uoudey,_E Gou (2)

. Crockett,




| (23)
_Eafth's‘Neighborsl o R -”'i‘ r;.;f 5 _”if1;;:' ] ;,;._:¢ﬂ,mr , I -

A Book to Begin On Outer Space - HoTsaert Eunice, 629.4 H (K- 3)
"The Sun, The Moon and .Ihe Stars - Freeman, Mae & Ira, 523 Fre- (K 3)
You Among the ‘Stars. - Schneider, Herman & Nina, 523 Sch-(K-3) -
What is a Solar SystEm ‘Munch, Theodore W., 523.2. Mun (K—B)
The Moon Seems to Change - Br‘an‘leya 523.3-Bra (K=3) - C T
A Book of PTanets for You - Branley, 523.4 :(K-3) : SRR =
-Let's Find Out: About Mars - Knight, David, ~523 4 Kn1 (K—B) e e
“What is the Earth? = Darby, 551 Dar (K- 3);n
Franany»M -

o

Whatithe Mpph 157L1ke
Tin

~of Wonder
“Here Comes Night
The Sky Was E]ue

The . Sky Dog

How Far 15 Far ”~




: Foﬁéé aﬁd Grav1ty '

‘Mickey' s Magnet - Bran]ey, Frank]yn, 538 Bra (K-3). -
Adventures With a Ball - Milgram, Harry, 507.2 Mil (1,2).

What 1is Gravity? - K1ng, Fred -530.1 Kin”(Keé),
-One Way Ts Down - F1scher Vera, 531 Fis (K-3)
Grav1fy ATT Around - Pine, T111xe Si, 53] (K-3)

Dark: and nght

~ What is. Ligbt - Munch Theodore 534 Mun (K—B)

- What Makes a Light Up On'a,Corbe s Scott, 537 cor (KFB)
“Working With Light - Catherzll, E. A., SBb C (K=3) .

~dJunior Science Book of Light - Féravo1o ‘Rocco: V.,:‘
'L1ght and” Co?or 'HeaPTEyQ Freder1ck 535 Hea ( -3)

S1]ence and Sgund

"thaf Happens when:You Make[a»TeTethHEQCaTT aBSSiSQ(K;QJ,ﬁi;,

"m"Sounds tﬁé LettEPS"Mak
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Pruve It - Wyier, Rose, 507 2 w (K—3)- o
The True Book oF Energy - PQdendcrf I]]a, 531 Pod (K—3)

GENERAL SCIENCE

Sc1ence ]g Exp?or1ng - Beauchamp, w11bor L., 500 Beau (K 3)
ATT Around You - Bendeck -500 ‘Ben (K-=3). - ' -
The LittTe IsTand - MacDana]d -Golden, E Mac (K 3)
“Science for- You - Fras1er Gecrge w111ard 500 E- (1)
- ABC Science Series - acobson - Willard, 500 E (2)
- The True Book of. L1brary : =10 - Podenderf I]]a, 500 P1d (1 4)
" Science is Learning = ~Stanley, E 500 Mar (2)
- The WorTd Is So- Big rlotte S., 808.8 Huc (K—B)
ABC Science Serijes Willard, E SOOUJac (3)
©..The~Giant Nursery Boo k~of:How~Th1ngs Change“ ‘Z :
a$5c1ence ATl the: Year - ' '
‘jGreg s M1cros¢qpe"-

'(Kf )

AFullToxt Provided by ERI
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BTack Beav Tw1ns, 59] 5 Bla (P)
S1mp18 Mach1nes, 621 8 (P&I)

F11mstr1ga.

;Noah and the Ark 22] Noa (P)

The Solder System; 523.2" 501 (P&I)
What Are Stars, 523.8 Wha (P&I):
~Winter Has Two Faces, 525a Wint (P&I)

Our_Home, The Earth, 525d .Our: (P&I)

Fa]] Adv;nturesf 525 ]d Sea'(P) S

 ‘F1hd1ng out. ABoutﬂHea ing ScT1ds
fETectramagneLs '537 (E&:,. y
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Man in F11ght
Flight-Around- the Mcen
‘Flight "to. Mars .-
. Man-Discovers the- Atam B ST TR e T L R
“Qur Friend the Atom. “f;‘f:._"s ST ey e T e e
. Man Becomes: an Astr@nomer B T R T AN SR R
P]ants Around Us, 580 (f11mstr1p set - short strip) (P&I) -~ - o -




o

B1o]og1c31 Sc1ence 598 1 (f;]mstr1pfset) (P&I)
~Dinosaurs, 568 RN D
Pets, 636 ’
“Farm Aninals, 636
- Reptiles, 598.1
~Tropical Fishes,- 597 R
Your Body-and You, 612 AR S e
Natura1 Science, 500 (F1]mstr1p se*) (P&I) R T B
“Trees, 582 - T s
“¥B1rds we Kncw,




Aisheep Ranﬁh1ng, 630 1 Sh,
‘Logging, 634.9 Log: (P&I).
 cSk1mG Sea1 Hunt 919.8 Esk (P&I)i,

'Q-Sﬂake (Ccpperhead)' 568f5na‘(P&I)
_Crayfish, 595 Cra (P&I) .
’TFrags, 597 FPo‘(P&I)
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Work and Machines, 621 (P&I)

Simple Machines, 621.9 Sim (P&I)

The Eye, 612 Eye {P&I)

Seasons, 525 Sea (P) ' i

‘Weather Charts, . 551.5 Wea (P&I) B

Color Chart, 535 Col (P) - '

Biology (parts of a plant, 1nsewt b1rd) 570 (P&I)

The Wheel, 531 Whe (P)

Earth and SkyS 525 Ear (P)

Earth, 525 (P)
.Ocean01DgY. 551. 4 (P&I)

Matter and Energy, 531 (P&I)

Electricity and Magnetism, 537.2 (P&I)

‘Heat, Light and Sound, 531 (P&I) :

Cwav1ty and Other Forces, 521 (P&I) - - :

Nature and Science - How Seeds Get Around 580 (P&I)

Plants, 580.(P&I) .

Deer, -599.5 (P&I) - - -

:F’v‘og,e‘l,570 Mar (P&1I) cS e o S L
Fish - 2, 570 Mar (P&I) N TR - S
Turtle - 3, 570 ‘Mar (P&I) E CLm LR T o . 5

Records.A"'

gg?A Na]k in the Forest, 398;2 5229 (P)
7 My Playmate, The Wind, 398.2 $232° (P
By Rocket to the Moon, 523. 3 5227 (P)
Jung]e Animals;, E:Jun (P):.
Let S P1ay Zoo,;




‘E‘u1,ment
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Plant Growth, 580 Pla (P&I) :

Plants and Goods (Instructo flannel board), 580 P]a (P&I)
- Seasons and Weather, 551 Sea (P)

Animal- C1aas1f1cau on, 591 An1 (P)

Models:

RadiometeP A Seiar Eng1ne 523, 7 Rad (P&I)
Chick Egg Iﬁcubator 598 .Chi (P&I)
_Junior. Turn-A-Gear, 621- Boxed Set (P&I)
Lever, 621.9 Ley (P&I)

Scr‘e\.«!S 621.9 Scr(P&T)

_Solar System, 523.2. So]ar (PuI)
‘Universal P]anetar1um, 523.2° Sclar (P&I)
Gear, G21.9 Ful (P&I).

Fulcrum Balance, 621.9 Ful (P&I\

Wheel 2nd Exle, 621.9 Whe' (P&I)
“Inclined Plane, 621.9 Inc (P&I)

A Gear Tra1n, 621 9 Gear (P&I)

G1ant Magn1f1er 500 Equip (P&I)
Miscellaneous™ M1croscepes L

‘Weather Vanes . i °
weather Check Ca11brated 0fffc1aT Set 1 & 2 551 5 (P&I)

“fS’ecimenj ﬁ-
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GRADES FOUR THROUGH SIX
GENERAL SCIENCE
]1; Develop an understanding of plants and animals.
Objective: Each student should have the opportunity to be able to under-
' stand and appreciate the interdependence and the changes that ,
occur among things with their environment

LEVEL  A. Chemistny of Living Th1nge

4 1. Each student will be able to exp1a1n or deser1be that the basic
‘ R food substance for energy for living things is sugar.
5 - 2. Each student will be-able to describe how an enzyme works.
5 3. Each student will be able to relate that enengy is transferred in

. a living cell through a compound called ATP.
5 4. Each student will be able to explain chemically the proeees of basic
respiration (e.g., food (sugar) + oxygen = energy for act1dn and -
: building + CO, & H,0).
5 . 5. Each student 3111 ge able to list the three nutrient compounds that
are found in food which-are fats, carbohydrates .and proteins, and
“identify their major elements. that make these up (1 e.; earbdn,
: ~. - <. . hydrogen, oxygen- and-nitrogen).’ e
6 6. Each student will be-able to 1nveet1gate and exp1a1n that enzymes
" - cause chemical changes which aid in many body proceseee (e. g s
dlastaee and breakdown of starch) '

B. ,Functionlng of the dey

5 1@*:Each student w111 be ab1e to deecr1be the drgan1zat1on of the bddy o
-parts and how they work. ‘together to accomp11sh the Tife function
- (e.g., the 1nterdependence of .¢ells, tissues,. organs and. eystems) -
“Each: student will be able to explain the inter- re]at10nsh1p between .

'Letructure,and’func@‘, ‘the s th ~maintain. i

5 ces
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5 4. Each student will be able to explain that the energy from sunlight
is transformed to stnred energy as food by the process of photo-.
synthesis.

D. Ecology
4 1. Each student will be able to explain that there is an interchange.

of matter between living things and their environment (e.g., plants,
converting to CO2 and H20 to fcod and then these two substances
being returned when foo§ is used)
4 2. Each student will be able to determ1ne how Tiving th1ngs are depen-
: dent upon the environment they Tive in (e.g., growing plants 1eav-
ing out one of the factors such as air, 11ght water, etc.)..

4 | 3. Each student will be able to explain that microrganisms return matter
to th§ environment (e.g., growth of bacteria, mushrooms, and other
fungi

4 4. Each student will be able to conclude that there are special struc-

tures that enable organisms to survive within the1r part1cu1ar en=
vironment {e.g., tubes, gills, raots)

4 5. See Matter IV-A-6.
5 6. Each student will be able to explain that the cell is the bas1c unit
of all Tiving ;hings and interchanges matter and energy with the .
o , environment. S s
5 7.. Each student will be . able Lo compare s1ng]e celled organ1sms w1th i

multicellular organisms seeing the great s1m11ar1t1es hTth the 1nter-
o relationship to the environment.
5. 8. Each student will be able to axp1a1n that non~green plants are not
capable of producing their own Feod and therefare are depeﬂdent uan
o their environment, o ,
- b ‘ 9. See Geology II-B-2.

6 . 10. Each student will be abie to deduce that man- thrcugh h15 deva1opment
o ~of culture and téchnoiegy is ab1e tc change and contra] hTS énV1ron—
B : : ment, . - S P e e e

6 11, See- Gee1ogy and Matter. o S SR R

-6 ~ 12, Each student wi1l be able to- demonstrate by 51mp]e experlmentat1an f;’

B ~¢ that. bEhaVTOV PatternS‘are:bothiSJmple and- comp]ex as we11 -as. vojun—a; 

~;;i_;tary ‘and “invoiunta <”rough es:i
;afSEE Hered1tary I-E T :




LEVEL - (34)

6 10. Each student will acquaint himself with :he idea that the charac-
: teristics of Tiving things are Taid down in a genetic code.
6 11. Each student will be able to explain that when the genetic code is
changed this causes changes in Tiving things.

II. Develop an understanding of geology as a science.

Objective: Each stﬁdent should héve,the opportunity to understand and appre-
ciate the changing environment of the earth, as evidenced by the
fossil records and geological forces. .

A. Geological Forces

4 1. Each student will be able to observe the breaking down of the earth's
- surface by erosion {e.5.,-water, wind, freezing, heat).
4 2. Each student will discover the relationship of sedimentation and
mountain building. R I '
Each student will be able to investigate the formation of. sedimentary,

igneous and metamorphic rock (Cross reference water).

3
5 4. Each student will be able to identify the forces that gause'upi%ft
f on the earth. o '

B. Fossil Records

- fossil bones with those of today's living animals. . '
5 2. Each student will acquaint himself with the idea that through environ-
' ment adaptations, our present-day mammals have evolved from ancient

s '1;”'EaChTStUdéhf'wiTT'bEIaETE £0”réTététhéféffﬁétdfe 3ﬁa7fUhctﬁancF

one-celled sea animals. - N o
111 Develop a kﬁQWiédgE;bf!éétﬁénqhy!aﬁd méteﬁ§jDQ§ﬁ'*;;l 

- Objective:  Each student should be able to recognize that the universe is in
T - . .constant change;Q:_ R T T e U T e

‘A. Solar System.

1. Each student will be
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C. MWeather
4 . 1. Each student will be able to investigate and relate the causes of
weather. :
5 2. Each student will be able to explain and use the tools of the meteor-
' clogists. '
5 3. Each student will be able to observe and describe the various cloud
formations. - - :
6 4. Each student will be able to relate that atmosphere influences weather.
6 5. Each student will be able to nonclude and explain that climate is the

average weather for a region over a Tong per1od of time.

Iv. Deveiop the role that matter has in science.
Object1ve; Each student should have the opportunity to realize that matter -
' is made up of tiny particles having different arrangements and
matter can undergo both physical and chemical changes When
these changes occur, the total amount of matter rema1ns unchanged

A. Water
4. 1. Each student will be able. tQ Dbserve that Water vapor enters the air
I when heat energy is added . {e.g., cloud formation). ;
-4 - - 2. -Each student will be-able to observe ‘that water vapor le ves-the'air :
‘when there is a loss of ‘neat energy (e.g., rain).
4 : 3. Each student will be able to exp1a1n that in a mixture of warm and

~cold water, the warm water will rise and the cc]d water will sink
due to ccntract1on and. expans1on

4 4. Each student will be able to exp1ain that ocean cur?ents are ‘the re-
- sult of unequal heating of water and air. -
4 5. Each student will be able to explain that Lhe Water cycle is. the ne—'
AR - - sult of evaporation and .condensation-.
4.~ . 6., Each student:will be ab]e to derive. that the ‘water cycTe prov1des the
S ST Water necessary to ma1nta1n and change the phy51ca1 and T1v1ng env1ron—
: © o ment, ¢ : TR T NPT A : :
REL _ _3;j7,{f3ee Energy V D 1';_€j;ff5,}ﬁg‘;;"<‘
* B. Air | |
>'?;;énjf“'f;t,’TnlnEagh_student”W1T1 be7ab1e tc nbsenve that a1r as matter 15 made up

o of'var’ous es. .
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Each student will be able to investigate that when molecules inter-
act, compounds are formed.

Each student will be able to conclude that when physical and chemical
changes occur, the total amount of matter remains unchanged. :

‘Each student will be able to conclude that the basic unit of a coii-

sound is the element; the compound can be broken down or built up
irom elements chemically.

Each student will be able to observe that compounds may be grouped

by their chemical properties (e.g., testing acids and bases with 1it-
mus paper)..

Each student will be able to explain that elements, compounds and
mixtures are made up of atoms combined in different ways.

Each student will be able to explain that at.ns make up molecules.
Each student will be able to explain that atoms consist of various
particules arranged in their own characteristic structure.

Develop a basic understanding of energy.

Objective: Each student should be given the opportunity to be able to recog-

A. Sound

- -vibrating objects (e.g., drum strings (

nize different forms of energy and understand that though forms
can be changed from one to another the amount of energy remains
unchanged. N - , o S ,

Each student will be able to fnvestigate that‘thé pitch of sound
depends on the rate.of vibration. o _ _ T L
Each_student;wi11;b9"ab]e_tq,ihvestigat:,sagnd'traVeTing in waves..

by molecular motion. D _ . o
. Each‘studentWill-be~ab1efto;1nvesti§atexhow sound travels in two.

states of matter (e.g., olid and gas). =~ . =~ . : -
Each student will be able to investigate that: sound. can bounce of f

~or ‘be absorbed by material. = .

Each student will be able to investigate that sound is caused by .
4th) and te]ephonEs:(Ethg)_1~ '

‘be able'to investigate that other forms of enerqy
Jight ‘energy (e.g., burning candle). ™ * 7.
5 o RETI A

' be absorbed

lain that Tight can
nt tube (4th) and
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5 11. See Ecology I-D-5.
5 12. See Astronomy III-B-3

C. Machines

5 1. See Chemistry of Living Things I-A-3.

6 ...2. Each student will be able to investigate and describe how machines
may multiply force, increase speed, or change direction (e.g., fixed
pulley, Tever, wheel and axle, inclined. plane).

6 3. FEach student will be able to measure and compute mechanical advantage
of a simple lever and system of pulleys.

6 4. Each student will be able to investigate and describe that compotund
machines are a make up of simple machines.

6 5. Each student will be able to investigate that friction is a force that

: resists motion,

6 6. FEach student will be able to investigate reTat1onsh1ps and derive an
equation for work (e.g., work= Fcrcexd1stance)

6 7. Each student will be able to investigate and explain that the amount
of energy obtained from a machine does not exceed the energy put into
it.

D. Motion
5-6 _].M_Each student will be ab1e to re?ate Newton s..3rd Law as app1y1ng tD
- rockets. '
6 : 2. Each student w11! be able to explain that the energy of moving ma1e=
cules of air and water provide a force that can be harnessed to dg
: ‘work (e.g., steam engine).
6 3. Each student will be able to 1nvest1gate and exp;a1n that ma1ecu1es
' may be given kinetic energy in a chemical change (e.q., combustion}.
6. 4. Each student will-be able to describe that difference in pressure - -

causes a force to act in the dﬁrect1cn af the 1ewer pre;su'e (é gos

: - Tift on an airplane wing). '
-6 " '5. Each student will be -able to infer From exampTes that potent1a] energy
e “and 'kinetic energy are 1nter changeab]e (e. g:, burn1ng fue1, steam ,

- engine. andﬁautc eng1ne)
| ‘EQ'CGravity - fz , - |
:;5¥f5; "f"Q*‘fijlg;?Each student W11] be ab1e gE.demcnstrate' he fcrce of gravity (e g ; f

RS S toss aball)y -
B 2 Eachs sfudent W]]]LbE abl
e '*&-j}and MASEL e

to expTa1n the df;
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Each student will be able to explain how electric energy can be .
changed to electromagnetic waves that can carry signals through
space (e.g., radio, TV). -

G. Heat

6 1.
6 2.

of matter).

Each student will be able to investigate and explain that heat is
the kinetic energy of molecules.. 7

Each student will be able to investigate and describe the nature of
heat (e.g., how heat is transmitted and how heat changes the state

H. Nuclear

6 1.

o
oS W

Each student will be able to relate that nuclear energy is released
when the nucleus of an atom is split or changed.

Each student will be able to describe some metliods that can biring
about fission (e.g., nuclear reaction, cyclotron). : :
Each student will be able to 1ist some useful applications of nuclear

‘energy (e.g., power plants, radiation treatment).
.  See Solar System III-B-4,

Each student will be able to relate that nuclear energy can be ob-
tai?ed from atom fission or fusion (e.g., H-bomb, energy from the
sun). - - o T o

INTERMEDIATE RESOURCES 4-6:

. Chemistry of Living Things‘ -

 PLANTS AND ANIMALS

How to Build a Body - May, Julion, 574.8 May (4-6)

The;andeyth;yor]a7aF;Focd;figoyd,;orréoﬁéjﬁs (4-6)

Functioning of the Body

" _Mhat's Inside of Animals - Zim, Herb

U : e
- Your Eyes- ‘Adle?s“IPVingy&aRuthsfﬁTEZAé;i(4e6)*~"?"-
- Eves —AdTer, d1 (4-6

dith,.612.8




(39)

Ecology

The Strange Companions - Earle, 0live L., 591.5 Ear (4-6)
Microbes at Work - Selsam, M1111cent 589.9 Sel (4 6)
Junior Science Book of Bacteria - L1etz, Gerald S. » 589.9 Lietz (4- 6)
The Wonders of Algae - Kavaler, Lucy, 589.3 (4-6)
The Wonders of Fungi - Kavaler, Lucy, 589 Kav (4-6)
Vanishing Animal - Street, Ph111p, 639.9 Str (4-6)
Downstream: A Natural History of the R1ver ~ Bardach, John E., 574.929 Bar
(4-6)
Your World - Your Survival - Warner; Matt, 574.5 W (4-6)
Our Environment in Relation to Us -~ Smith, Paul, 581.5 Smi (4-6)
The First Book of WildTife Sanctuaries - Harrison, William, 333.8 Har (4 6)
Conservation and You - Hitch, ATTen, 333.7 Hit (4-6)
The First Book of Conservat1on - SmTth Francis, 333.7 Smi (4-6)
Rain, Rivers & Reservoirs - Archer, Se11ers, 333 9 Archer (4- 6)
Water at Work - Meyer, Jerome, 333.9 Mey (4-6)
Out Doors - Johnson, Mat, 333.7 Joh (4-6)
PTease Protect the Porcup1ne ~ Hazen, Barbara, 333.7 Haze (4-6)
The Desert Water Hole - Church Jeffrey, 591 Chu (4-6)

Heredity and Deve]opment

The Story of. Man .- Jaccbson, Daniel, 572 J- (4 6)

Egg to Chick - Selsam, Millicent, 591 3 (4-6) '

-The Courtship of Animals - Se1sam, Millicent, 591 Sel (4 6)
MiTTlions of Years of Eggs - May, Julian, 591 May (4-6)
Horses: How They Came to Be - May, Julian, 636 1 M (4 6)
‘What's “Tnside of Plants? - Zim, 581 Zim (4 6)

Bits- That Grow: E1g»—-wéE’ 581 Web (4= -6)-
How Plants Grow = Neurath; Mar1a,‘581 (4 6)

- Wonders of Seeds - Steffer1d 581 Ste}(4~6)

. P1ay W1th Seeds —reelson, 581 SeT'K

?iffA New Baby Comes””
The:Story-of-a»
V;The WDnderfu_f,'
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Along the Seashore - Buck, Margavet 591.92 Buc (4-6)

A Field Guide to Animal Tracks - Murie, Olaus Johan, 591.49 (4-6).
Animal Clothing - Mason, George Feder1ck 491.49 Mas. (4 6)

Animal Tools - Mason, Gearge 4971.49 (4- 5)

About Penguins - Harmer, Mabel, 591.9 (4- 6)

Horay - Emery, Carolyn, 591.9 E (4-6)

The Language of Animals - Selsame, Millicent, 591 .5 Sitl (4 6)
The Last of the Sea Otters - McCraken “Harold, 591.5 McC (4- 6)
‘Animal Teeth - Mason, George, 591.4 Mas (4-6)°
Men, Arts & Elephants - Weyl, Peter 591 Wey (4- 6)

- The Bird Kingdom - 598.2 Bir (4-6 ’ S
Famil1ar Reptiles and Amphibians QF Amer1;a - Barker, wiiT 5981i Bar (4-6)
AT1 About Snakes - Hecht,. Bessir M., 598.T Hec (4-6) ‘ f I
Animals in Armor - Hy1ander C1arence John, 598.%1 (4- 6)

A Guide to the Most Familiar American Birds, Zim, Herbert S.s 598 (4 6)
Reptiles and Amphibians - 77m, Berbert, 598.1 Zim (4-6) - ‘ ,
A-Turtle in the House - Navirra, John Eabr1e1 -598.1. N. (4 6)

First Book af Snakes - Hoke, 598.1 Hok (4- 6) _

Bird Nests .- Shakelford,. ‘Nina, 598" Sha (4-6

Wild Wings - Hendr1ckson Walter.B., 598 H (4 6)

"Birds and Their Nests -‘Ear1e, 011ve L., 598.2 Ear (4- 6) v

What- Makes a-Bird a Bird .-~ Gare11ck May, 598 GaP (4 6) ~":.v‘~'*

- Birds - Zim, 598 Zim (4-6) - e
- The True. Book . of- Anima]S’HDmES””f
Bnimal Homes ‘Mason, 591 Mas -(4- 5)
‘Animals - Setcn, 591.5 Set (4= 6)

fAn1ma1 WEapanS%—,Mason, 3

" fAnimaT Hémés
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Field Book of American Trees = Schuyler, Mattews, 582 Mat (4-6)
~ Book of Trees - Mills, Lewis H., 532 Mil (4-6)

" This Is A Tree - Hutchins, RDSS, 582 Hut (4-6)

Trees and Their Story - Sterling, Dorothy, 582 Ste (4-6)

The Doub1eday First Guide - Watts, May, 582.16 Wat (4-6)

Trees - Zim, Herbert, 582 Zim (4-6)

Flowers - A Guide to Familiar Flowers - Zim & Martin, 582 Zim (4-6)

Flowers - Zim, Herbert, 582.13 Zim (4-6)

Night Rovers: Flying Squ1rre1s and Their Neighbors - Eber]e, Irmengarde,

580 Ebe (4-6) -

Because of a Tree - Milne, Louis, 582.16 Mil (4-6)

- AnimaTls CTocks & Compasses - Hyde, Margaret O. , 591 Hyd (4-6)

Everyday Miracle - Eckstein, Gustav, 591 E (4-6

The Deer Family - Wood, F., 599.7 Woo (4-6)

The Story of a H1pp0pgt§mus - Milotte, A1fred 599.7 Mil1 (4-6)

Born Free - Adanson, Joy, 599.744 Ada (4-6)

The World of the Black Bear - Van Wormer, Joe, 599 Van (4-6)
Raccoons are the Brightest People - North, Sterling, 599 Nor (4-6)
W11d Do”Sf— Colby, C. B., 599 CoT {4 -6)

“Cats - Colby. C. B., 599 Col (4-6)
[ Rodents - Cuiby, C. B., 599.3 Col (4-6)
The Ccmpiete Dog Book - American Kennel Cluk, 636.7 Ame (4-6)
‘Man _and Mastiff - Kay, Helen, 636.73 Kay (4-6)
- Cats - Bronson, 636. .8 Bro (4-6)

Song of the Seasons - Webb, 591 Web (4-6)

lWonders of the Wasp's Nest - Lavine, Segmund, 595.7 (4-6)

ATl About Ants - Larson, Peggs, 595.7 Lar (4-6)

How to Know the Immature Insects - Chu, H. F., 595.7 Chu (4-6)

The Grasshopper Book - Bronson, Wilfrid, 595.7 '‘Bro (4- -6)
‘Moon Moth - Hutchins,: Car]een, 595.7 Hut (4- 6)

The First:Book of Bugs - Williamson, Margaret, 595.7 Wil (4 -6)

Insects  on_ Parade - Hy1ander Clarena J., 595.7 Hyd (4-6)

ColTecting Cocoons - Hussey, 595.7 Hus (4=6)
‘Hop, Skim & Fly: - Aﬁ Insect - Book ~ Hutchins, Ron E., 595.7. H (4- 6)

- -How To Know the Insects = Jaquis, 595.7 Jaq (4-6)
- Grasshoppers & Crickets - Hogner, Dorothy, 595.726 Hag (4-6) -
Here Come the Bees - Goudey; ‘Alice, 595.7 Gou (4=6)
. Crustaceans - Schmidt, Waldo La SaT]e, 595.3 Sch (4-6)
Spiders and How They Live, - ‘David;’ ‘Eugene,- 595.44 Dav (4- Ez o
Plant ramilies: How.To Know Them - -Jagus, H. E. 530 Jaq (4-6)
- First Book of Plants = D1ck1nson,,580 Dic (4- E) o
~ The Tale of a Pond = Kane, Henry B., 574.929 Kan . (4 5)
,Junfbr Sc1ence Book of Pond- Life Cresby A1erondy T.,. 574 929 Cro (4 6)
e 5= L MiTTicent E., 574.92 Sel (4-6)
B :Aquar1um Baok Fbr.Bays and?G1P1sf=;Margan, Alfred, 574.92 Mar (4 6) :
" Along the Seé‘hor : "garet. Warms, 574 92 Buc (4 6) . )
T 99 0 (4-6) _ .
' si,Hoof;;Claws;fand nt: McCracken, 599 McC (4 6)
The Deer Family - Mason, 599 Mas (4-6)
- .- Finding Out-: About.jammais - Davis, 599,Dav (4= 6)
- ~Homes--and -Habits of: the'w11d‘s~SChm1dt .- 599 Sch (4 6)
- The World.of the Beaver. , : "99;323 Rue (4 5)
0 - FEriendly: Animals =, e
~-T-he:Cat- Fam11yi J[s]s? ; e
,vThe wqug; th a; yote - Van. We oe, 599 8 Van (4 6)
~the Rac: Rue; Le ;§~W99 744 Rue (4 6)
er; 634.9 Lal (4 6)
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Swans - McCoy, J. J., 598 McC (4-5)

Bird Watchers and Bird Feeders - dlough, Glenn 0., 598 Blo (4-6)
Shark' Un-red1ctab1e KilTer of the Sea - Helm, Thomas, 597.31 (4-6)
J h - ;urgev,d, Bur i 6%

Was Farm - Evans, Howar 595 798 Eva -6

The Ants - Goetsch, W11he]m 595.796 Goe (4-6)

Insects and the Homes They Build - Sterling, Dorothy, 595.705 (4-6)
The Wonders of Algae - KavaTer, Lucy, 589 Kav (4-6)

State Trees ATive - Earle, Olive, 582.16 Earle (4-6)

‘Weird and Wonderful Ants - Poole, Lynn, 595.79 Poo (4-6) ,
Butterflies, Skippers, and Moths - Ayars, James, 595,78 Ayars (4-6)
>1x_Feet - Whitney, Ruth, 595.7 Whi (4- 6)

The Strange Lives of Fam111ar Insects -~ Teale, Edwin, 595.7 Tea (4-6)

eetTes - Bronson, Wilfred, ! Bro (4-6)
_Tha Nature L1brar’ - Weed, Ciarence, 595.75 Wee (4-6)

Butterflies:
Dragonflies and Damselflies < P 11111ips, Hary G., 595,733 (4-6)

‘Birds of the Ocean. - Alexander, Wilfred B., 598.292 (4-6)
Graywings - Goudey, Alice E.’, 598.2 Gou (4-6)
udubon Land Bird Guide - Pough, Richard H., 598.2 (4-6)
The Audubon Nature Encyclopedia - National Audubon Society, 502 Au (4-8)
MammaTs - The IT]1u: .ed Encyclopedia of Animal Life, 507.3 111 (4-6)
Stumpy - Linderman, Frank, 599 Lin (4-6) _
Knima%s of the Arctic - Vevera, Gwynne, 591.998 (4-6)
Corals - Zim, Herbert, 593 Zim (4-6)
Introaug1na Animals - Bullough, William, 592 Bul (4-6)
Everyday Insects - Allen, Gertrude, 595.7 A1l (4-6
sea ShelTs of the World - Abbot, Robert, 594 Abb (4 6)
Sea Shells - Dudley, Ruth, 594 Dud (4-6) - o
Sea Shells - Cavanna, Betty, 594 Ca (4- 5\
Wonders of Animal Migration = Berrill, Jacque11ne,7591 Ber (4-6)

How to Make a M1n1ature Z00 - Brown, - V1v1an, 591 Bro (4 6) .
- Tropical Rain Forest - Goetz, Delia,; 551.4 (4-6) |
First Book of Caves - Hamilton, Elizabeth, 551.4 (4- 6)
The Ocean world - Kovalik, Vladimir and Nada, 551 .4 Kov (4-6)

D ' ; -Ferdinand, 551.4 L (4- )

, . of the Past - Milne, Lorn J., 595 Mil (4 6)
T About E "hants - Burger; Car s 599.6 Bur (4-6)
ohins, The Myth and the Mammal - A]pers Antone. 599 53 (4-6)
Iphin-SmiTe - Devine, Eleanore; 599.6 Der (4- 6) :
opers - Earle, ‘599 Earl (4 S) '
ury by, C. B., 599 Col (4-6)

Varaday, ‘Desmond, 599 Var (4-6) "
Drth Ster11ng, 599 Nor (4-6)

kkws, Hcofs and Tﬁ1

; Tﬁé Beaf Family - Mason, 599 Mas (4-6) A N
] oout WhaTes .- Andres, ‘Roey rhapman, 599 And- {4-63
alTe: of -the" Sma1123tralr1sher “Arleen, 599 Fis~ 4f5'

- W1ld Rodents - Coldy,. C. By 599 Col -(4-6) -
The First. Book of Birds ~ w1111amsen Margaret 598.2 W71 (4 6)
Birds ver ”mer1za_—,Peterscn 598 Pet (4=6) y :
n-1 “Woods = Pcunds,-Gien,;
The I]Tustrated L1brary of Natura]
~History, 502 BAme (4= b))
Ha1rr--Lernerr_

Fur, Feather,
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In Yards and Gardens - Buck, Margaret, 514 Buc (4-6)

Evolution - Moore, Ruth, 575 Moo (4-6)

The Wonderful World of Plants and Flowers - Swift, Howard M., 581 S (4-6)

Desert Beauty, The Story of the Cacti - Jeanes, CharTotte 582 Jea (4-6)

The NT]dT%fe of Australia and New Zealand - Shuttlesworth, Donald E., 591.94
Shu (4-6)

Pagoo - Holling, Hollenf Clang, 595 Hol (4-6)

A Golden Book of Butterflies - Clarke, John Frederick, 595.7 Clu (4-6)

Fishes - Fichter, George S., 597 Fic (4 -6)

Traveling With the Birds - Boulton, 598 Bou {4-6)

The Birds - Peterson, 5938 Pet (4- 6) ,

Finding Out About - B1rds - Dilger, William C., 598 Dil1 (4-6)

The Reptiies - Can, Archie, 598.1 C (4-6)

M. of Mississippi - H0111ng, Cling, 598.1 Hol (4 6)

Snakes A]1ve and How_ They Live - Pope, Clifford, 598 1 rop (4-6)

The Tale of a woad - Kane, 574 Kan (4-6)

Animals and Plants - Fenton, 574 Fen (4-6)

The Tale of a Meadow - Kane, Henry B., 574 Kan {4-6)
.fying Things - Jaques, H. E., 574 Jaq (4-6)
Wonders of the Reves - Eifort, 574 (4- 6)

insects - Zim, Herbert, 595.7 Z1m (4-6)

,%refi?gsJ1n Naturewand,;he Labcwatcr;fn-Pooie, Lynn, 595.7 Poo (4-6)
Luna - Mcc.ung, Robert M., 595.7 (4-6,
Tiger - McClung, Robert Mq, 595, 7 McC (4-6)

GEOLOGY -

Geological Forces

Mountains on the Move - Block, Marfe Halum, 551 4 {4-6)
- Volcanoes New and 01d . - Cc]man, 551.554 (4-6) _
Rocks .and Minerals. - Zim, Herbert S., 549 Zim (4-6)
Field Guide to Rocks and Minerals - Pough Frederick H., 549 Pou (4- u)
Volcanoes and Earthquakes - Adler, Irving, 551.2 (4-6)
Mountains of Fire - Jackson, Vaughan, Genevieve, 551.2 (4-6)
ATT About Volcanoes . and Earthquakes -. Pough, Freder1ck 551.2 Pou (4 6)
When the Earth Trembles - Fzaieff, Harolin, 551, 22 (4 6) o
Up_From the Sea Came an Island - 551. 4 A1 (4- 6)
Search For a Living rossil - C]ymer ‘Eleanor, 597 C1y (4-6)

Fossil Reaords

Undetground Rmches - Buehr, 622 Bue (4—6)

- Deep.Treasure - 0ld; 665.501d (4-6) o
The First Book of: Stcnes'- ‘Cormack, 552 Cor- (4- 6) '
ATT About Our Changing Rocks: =" Nhite ‘Anne Terry, 552 Wh1 {4- 6)
‘Diamonds - Zim, Herbert, 5563 Zim (4- 6) o

_ Prehistoric Animals - Dick1nson Alice, 560" D1c (4 6)
Tife Long :Ago - Fenton, Carroll, 560 Fen (4-6)

- ‘From Bones to.Bodies -'rcx w1]lﬁam, 560 Fox ‘(4= 6)

‘Monsters of the Ancient Seas = Wisey W?111am, 560 W (4 6) -
- Tet's Look at Prehistoric Animals:= Narick ‘Alan' R., 560 W (4 6)
?'Preh1stor1c ‘America - White,. Anne Terry, 560 ‘Whi: (4 6) '
Fossils, A Guide to Prenistoric Life - Zim, Herbert, 560 Z1m (4 6)
-Search_for a Living Fossil -~ Clymer, ‘Eleanor, 567 Cly (4- 6)
- Tn the Days.of tne. Dinosaurs \ , ;56 S‘And (4 5)
= HYA11 About. D’nosajrsf- a
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Dinosaurs - Bloch, Mapie Halun, 568 Ble (4-6)

Dincsaurs - Zim, Herbert S., 568 Zim (4-6)

What s a Dinosaur - Posin, 568 Pos (4-6)

Giant Birds and Monsters of the Air - Wise, William, 568 Wis (4-6)
Dinozaur Hunt - Whiizker, George, 568 Whi (4 .6)

Beasts of the Tar Pits - Robinson, W., 569 Rob (4-6)

The First Book of Archaeology - Kubie, 571 Kub (4-6)

The Search for Early Man - Horizon Magazine, 581 Hor (4-6)
The Earliest Americans - Scheele, William E., 571 Sch {4-6)
Stone Age Peoples Today - Ba]dwin Gorden, 572 Bal (4-6)

The Story of Man - Jacobson, Daniei 572 J (4-6)

What's Inside the Earth? - Zim; Herbert 551 Zim (4-6)

The First Man jn the World - White, Anne Terry, 571 Whi (4-6)
The Story of the Ice Age - Wyler, Rose, 551.7 W (4-6)

General Geology

The Earth's Story - Ames Gerald 550 (4-6)
The Story of.the Earth - Mathews, Will%am H., 551 M {4-6)
The Story of Geology ~ Syckoff, Jerome, 551 Wye (4-6)
The Picture Book.of Salt - Brooks, Anita, 622 Bro (4 6)
About 5alt - Tel¥er, Dorothy, 622.3 Tel (4-6) ,
The Soils That Support Us - Kellogg; CharJes Edwin, 631.4 (4-6)
Why the Mohole - Cromie, William, 551.1 Cro (4-6)
The Earth for Sam - Reed, Wi]11am, 551 Ree (4-6)
Rocks, Rivers and the Chang1ng Earth - Schneider, Herman Niva, 551 Sch (4-6)
Rivers - Adfer, Irving, 551.4 AdT {4-6)
 Danger! Icebergs Ahead! - Poole, Lynn, 551.3 Poo (4-6)
he ChalTenge of the Ses - C]ark Arthur C., 551.4 Cla (4-6)
Waves, Jides and Currents- - C]emans, ET1zabeth 551, 4 C (4-6)
Coral Reefz - Carling, Loi5, 551.4 Dar {4-6)
ATT Awout the Desert - Epstein, Sam, 551.4 E (4-6)
Deserts - Goetz, Dalia, 551.4 Goe {4-6) :
Grassiands - Goet;, Delia, 551.4 Goe (4-6)
~_Mountains - Goetz, Delia, 551.4 Goe (4-6):
Isiands of the Ocean = Gﬁetzg Delta, 551.4 Goe (4-6)
ﬁ “Story of our Earth - strahier, Arthur N., 551 Str (4-6)

ASTRONOMY AND METEROLOGY

SOIar'SyStEm

ﬁﬂ] About ‘the P]anets - Lauber 523, 4 Lau (4 6)
~'Sun and Tts. Family - Adler, Irving, 5237 Ad1. L4u6)
The Sun, Our Nearest Star - Branley; 523.7 Bra (4-6)
The F1rst Book of_the Sun - Knight, David €., 523. 7K (4 6)
. The_Sun - Zim, Herbert S., 523.7 :Zim (4-6) -
What is a Star - Pcsin, Danjel A., 523.8 Pos (4—6)
“Worlds 1n the Sky. _Fenton, Carroll & Mildred, 520 Fen. (4—6)
 ‘Wonders -of. the Heavens .- Heuer,’ Kenneth, 520 Heu (4-6)
© The Telescope - Neals,. Harry, 522 2 (4—6)
- 'The.First_ Book of: Astrcnamy = Gray;, Viv1an 523 Gre (4 6)
- You -and:Space Nenghbors - Lewe11en John, 523 Lew (4-6) -
~ iAndows to Space: ~ Pickering, ‘James S., 523 1°Pic (4-6)
Lite Beyond Our Planet - Posin, Daniel, 523, 13 -Pos {4- 6)
Gu1de to Duter Space -.Branley,: Fhank]yn, 523{4;(4 6)
i '”Chamberlain,“ - :
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The World Is Round - Ravielli, Anthony, 525 Ray (4-6)

Golden Book of Astronomy - Wyler, 523 Wy1 (4-6)

The First Book of Space - Bend1ck 629.4 (4-6)

Exploring the Moon - Gallant, 523.3 Gal {4- 62

Exploring Mars - Gallant, Ray A., 523.4 Gal (4-6) ,
What the Moon Astronauts w111 Do A11 Day - Hill, 629.454 Hil (4-6)
ABC's of Space - Asimov, Isaac, 629.4 Asi (4-6)

What Colonel Glenn Did A11 Day = Hi11, 629.4 Hil (4-6)

T001 QuestIons Answered About Space - Newton, Clarke, 629.4 New (4-6)
Satellites in Outer Space - Asimov, Isaac, 629.45 Asi (4- 6)
Project Apollo - Coombs, Charles, 629,45 Coo’ (4-6)

The Shape of the Earth - Bendick, Jeanne, 551 Ben (4-6)

You and The Earth Beneath Us - May. 551 May (4-6)

The Story .of .Our Earth - strahler, Arthur'N., 551 Str (4-6)

The Changing Earth - Viorst, Judith 550 Vie (4-6)

Shadows ~ Adler, Irving, 535 (4-6)

Universe

The Nine Planets - Branley, 523.4 Bra (4-6)
space Nomads - Lopaz, Lincoln, 523.5 (4-6)
Shooting Stars - Zim, Herbert -S., 523,5 (4-6)
The Universe - Zim,-Herbert S, 523,71 Zim (4- 6)
Comets - Zim, Herbert.S., 523, 6 (4= 6) , )
Point to the Stars - Joseph Joseph Mar‘cm5 523.8 (4-6)
Dur Space Age Jets - Colby, Carroell; 629,133 Col (4-6)
Guide to Outer Space - Branley," Frank]yn ‘M.,:523.4 Bra (4-6)
Look at the Stars -:Dr. H. C. King, 523 Kin (4-6) .
World in the Sky - Fenton, Carroll, 523 Fen (4-6) .
‘The Sun, The Moon and the Stars - Freeman Mae & Ira, 523 Fre (4-6)
~ The Stars for Sam - Reed, William, 523 Ree (4-6)
A1l ‘About the Stars - White Anne.Terry, 523 Whi- (4 6)
Stars - Zim, Herbert. 5. 523 Zim (4-6) .
- Fun_With Astronomy - Freeman Mae, 523" Free (4-6)

PTanets, Stars and Space = Chamber]ain, Joseph 520 Cha 54-6}
4-6

" 'The New" Gé1den -Book: ot Astronomy - wy1er ‘Rose, 523 Wy1
Cu]or = Paschel; 535 Pas (4-6)
_The Stars, A New: Way. to See Them Ray, H A 523 8 (4 6)
~'The4MQpn - Brenna, Virg111e, 573.3 Bre (4-6)
Explorﬁng the Universe --Gallant, 523.1 Gal (4- 6)
‘The Unfverse - Bergamini, David, 523.1°B (4-6)
‘Find_the Constellations. ~ Rey;- 523 .8-Rey (4~ 6%
. Amerfcans_in: Space ~-Harper and Row, 629.4 A .(4- 6).
' [‘We Came” 1n,Peace , ]he Story. of Man in.Space - 5m1th Le RO, 523 3 Sm1 (4 6)
T ed Space Encycl , ust, Erik, 629.4 H (4ﬁ5)
2“ 4 D1e (4 6) '

“'The Moon Target far“Apello,u Chester, Michae1 629 45 Che (4 6)
 You and Space Travel - Lewellen, 629.4 Lew (4- 6) 5
Space’: ciunteers,s‘Terence, Kay, 629.4" (4 6) ",, e
""Off Into-Space - Hyde, 629.4 Hyd (4-6) |
The First Book of Space TraveT Bendick 629 4 Ben (4 6)

551 59 Syr (4-52 E
5.551.6 Ad1. (4= s)
Ad1 (3
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. Haw Does a Barometer Do? - Courtney, William, 551, 6 (4-6)

A Book to Begin on Weather - Waller, Leslie, 551.6 (4-6)
- Wonders of the Weather - Antorne, Tex, £51.6 Ant (4-6)

Everyday Weather and How It Works - Schneider, 551.59 Sch (4- 6)
¢t5ﬁqy,- Bell, 551.5 Bel (4- 6)

"Exploring the Weather - Gallant, 551.59 Gal (4-6)

The Way of the Weather - Spar, 551 59 (4-6)
R L MATTER

Water

Sea Around Us - Carson, 551.4 Car (4-6)

Wonderful World of the Sea - 551.4 Fis (4-6)

What Happens in the Sea - Bethers, qu, 551.4 (4-B)
The GuTf Stream - Brindze, Ruth, 551.4 Bri (4 6)
Working With Water - Cathera]] ‘E. A., 532 C (4- 6)

Aijr

Giants in the Air - Richards, Norman, 629.13 Ric (4-6)
Air - AdTer, Irving, 551.5 Ad1 (4-6)

What Is Air? - Piltz, A]bert 551.5 P1] (4~ 6)

Air - AdTer, Irving, 551.51 (4- 6) .

When Air Moves - Freeman, ‘Mae, 533 F. (4 6)

Mc?eauTes

The Adventure Book of Chemistry - Go?dberg, 540 72 Gc] (4 6)

Triumphs of Modern Science - Berger Me1v1n 500 (4 6)

Men and MoTecules - Theiler, Carl R., 540 (4 =6) - '

o . ‘About “the. Wonders . ”'f}7y;, Freeman, Ira M 540 (4 6)
" The Peaceful Atom - Kohn, Bernice, 530 76.:(4-6) .

What-is an Atom?- -»Réuben, Gabiriel H., « eu,(4=6)

‘Experiments. ‘With Atomics -"Beeler, »-Nelson :F.; 539.7 (4- 6)

.You and: Atomic Energy and Its” WOnderfaT Uses.~ 539.7 Lew (4 6)

out the Atom - Freeman, ira M.,.539 Fre (4- 6)

";The T er of the At@m - Freeman, Mae, 539 (4 6)

GeneraT

The~Ster: Df Man 1n,35ace - Sm1th Le R01, 523 3 5m1 (4 6)

WEVCame in Peace 0
How* k dTey, Nuane, 507.2 Bra (4 5)

‘L_VQ,A11'Ab6ut thefséa Expl ration i
- Basic: Laws of. Matte ¥
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Working With Sounds - Catherall, E. A., 534 C (4-6)

The First Book of Scund - Kn1ght David C., 534 Kni (4-6)

Waves and the Ear - Van Bergeyk, William, 534 Van (4-6)

The First Transatlantic Cable - Nathan, Ade1e, 621,38 Nat (4-8)
Sounds You Cannot Hear - Windle, Eric, 334 Win (4-6)

Experiments in Sound - Beeler, Nelson, Frederic, 534,072 Bee (4- 6)
Al11_About Sound and U]trascn1c - Frecman, 534 Fre (4-6)

The First Book of Celor - Paschel, 535 Paw (4-6)

Solar Energy - Hoke, John, 621.47 Hoke (4-6)

Fun.  With Sun - Ha1acy, 621.47 Hal (4-6)

Solar Energy - Branley, Franklyn, 621.47 Bra (4-6)

What is Light - Munch, Theodore, 534 (4 6)

Prisms and Lenses - Meyer Jerame, Sydney, 535 Mey (4-6)
What Makes a Ligﬁf’ec On - Corbett, Scott, 537 Cor (4-6)

- The First Book of Color -- Paschel, Herbert P., 535 Pas (4-6)

Understand1ng Tight - Tannenbauer, Beulah, 535 Tan (4-6)

Color in Your Life - Adler, Irving, 535.6 Ad] (4-6)

Experiments With Light - Beeler, Nelson F., 535 Bee (4- 6)
Working With Light -~ Catherall, E. C., 535 Cat (4- 6)

Junior Science Book of Light ~ Feravalo, Rocco V., 535 Fer (4 6)

1Light and CoTor - Heaiey, Freder1ks, 535 Hea (4 6)

 Machines

Big Book of Rea] He]1copter5 - Kn1ght C]ayton, 629.13 Kni (4 6) '
CompTete Book of Jets. and Rockets - Ahnstrom 629.133 Ahn (4-6)

.Space Craft and MissTes of the World - Baar James, 629.46 Baa (4 6)

~The First Book of Tools. - 1berty;:. Gene, 621,909 Lib (4= 6)

A Boy and a Battery- 4”Ya1es, Raymcnd 621 35 YaT (4 6)

.“‘MaCn1nES'— Meyer, 621.9 Mey (4 6)"

pTe ] :
fjwhat Makes It Go? '
- 'What's Inside: of Engines? = Zim, Her
wHQw Does It Nnrk’“;' \

_fn’1nes —rMeyer Jerome,v

621.4" Mey- (4 5)
: hey ‘Work - Shar‘p= ET1zabEth 531 Sha (4 6)
WyTer; Rose," EELny] (4=6) " .
y r t ‘621 - Z1m (4 5)
621 KGF (4 6)

"Thé Story;pf Submar1nes - Ne]]er George,,523 82 WET (4 6)

?Q_[}whathakes a.Plane. Ty =
.. . +Jets-and Rockets and- How;They
- .Helicopters-~ LewelTe oh

. “First Book of. Automobi
!Trucks and Truck1nii

- The:Boy's 'Book of ‘MadeTl: Ra11road1ngrs=Yates,,Ramend "625.1 Ben (4 6)

“Book:of_Airp anesg—;_en11ck,; anne, -625.1 Ben (4ﬁ6)
: tt;629:132 Cor. (4- 6) -
‘ ott11eF; 629 13 Got (4 6)
(4-6) - L
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Automation - Bluemle, Andres, 629.8 Blu (4-6) 7
The_True Book of Automobiles - Carlisle, Norman, 629.4 Car (4-6)
Project Mariner - Stambler, Irwin, 629.43 Stu (4-6) :

Magnets and How to Use them - Pine - 538 Pin (4-6)

What js a Magnet - Reuben, Gabriel, 538 Reu (4-6)

Motion

Ride on the Wind -~ Dalgliesh, Alice, 629.13 Dal (4-6)

History of FTight - Golden Press, 629.13 Gol (4-6)

Complete Book of Jets and Rockets - Ahnstrom, 629.133 Ahn (4-6)

small Motors You Can Make - Michael, John, 621.31 Mic (4-6)

. A Boy and a Motor - Yates, Raymond, 621.313 Yat (4-6) =~

The Book of Water Power - Gerard, Geoffrey, 621.2 Ger (4-6)

Jets and Rockets and How They Work - Gottlieb, William, 629.42 Got (4-6)
Rockets - May, Julian, 629.4 May (4-6)
The Wind - Bendick, 551.5 Ben (4-6)

The Story of the Trade Wind - Brindze, 551.5 Bri (4-6)
Hurricanes and Twisters - Irving, Robert, 551.5 Irv (4-6)

Gravity

The World of Push and Pull - Ubell, Earl, 531 Ube (4-6)
You and Relativity - CTark, Mary Lou, 530 Cal (4-6) '
Faster and Faster - Froman, Robert, 530 Fro (4-6) . .

Orbit, A Picture Story of Force and Motion - Ruchlis, Hy, 531 Fuc (4-6)

- Electricity

' The Bright Design - Shippen, Kathern B., 530.09 Shi (4-6)
Television Works Like This - Bendick; Jeanne, 621.388 Ben (4-6)
Discovering -Aerospace - Pacilio, James V., 629:1309 Pac (4-6)

‘ lEjEVTSiéh‘f,HarVey;'TadsfEEJ.BSS‘H,(446)',f—a,- ST

" TelTevision Story - Floherty, John:Joseph, 621.388 Flo (4-6) T

- Xour'Te1éphongfand”pr‘ItNWdst*;”Schneider,]Herman,1521;SEE,Sch¢(416) o
The Telephone - Brinton, Henry, 621.386 Bri- (4-6) =~ L
ETéctténigs,afIrviﬁg;,preﬁt,:621.38;Trv,(4;6);7:,‘, .

':EQyS,BOOk;QfQCOWmUﬁiCinUh'fﬂYat2537621:38ﬁYat (4—5)wf"»,

-What Makes TV Work -~ Corbett, Scott, 621.388 Cor (4-6) .

‘A -Book to Begin on Lights - Fargubar, Margaret, 621.32 'E (4-6) . :
YoyrﬁTeJéphone;f@HDNLIt-Mqus +-SchneidergfHérmangf621;3'5ch (4-6)

Safe and S‘mple Projects With. Electricity - Neal, Charles D., 537.2 Néa (4-6)

'3‘Let?gnsp'Té-A"Dam,ﬁfﬂamj]tqﬁ;,LEegDayidg}SEZ;Ham;(446)’:r,
. Electricity - WaTler, Leslie, 537.Wal (4=6) oo

- What is Electricity - Syrocki, B. John, 537 Syr (4<6) =~ -
',';@Undénstandihg;ElectﬁﬁhicéEegLEWe11eng;B;;Jghn5v53lg4,Lew»(4e6) e
:'_A,Fipgthle;thica1;Baok;foﬁ;Bﬁys;a:Mohgan;;A1fned;_537;2,MDF:(4ﬁ6) "
E}ectronicngrgm;Ydung=Peop12v~?3ghdrick; Jeanne, 537.5 Ben -{4-6) PR
Experiments- with ETectricity - Beder, 537.2 Bed (4-6) . =~~~
~dunior. Science Book of:Electricity = Feravolo, 'Vincent, 537 Fer (4-6) .
‘Epstein, Sam and 'Beryl, 537.2 Eps (4-6). -

[futhe thst;Bockiaf?E-Actri;ityf;

2. Solar: Energ
~ Solar Energ)
wo s Funt With-Sun

~What is Hea
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Thé Wonder of Heat Energy - Ruchlis, Hy, 536 Rue (4-6)
Heat - AdTer, 536 Ad1 (4-6)

Nuclear

The Bright Design - Shippen, Kathern B., 530.09 Shi (4-6)
submarines - Dadin, Micheal, 623.82 Dad (4-6)

The Tenth Wonder, Atomic Energy - Pearl, Carleton, 621.48 Pea (4-6)
Masers and Lasers - Klein, H. Arthur, 621.381 Kle (4-6)

The Story of Atomic Energy - Fermi, Laura, 539.76 Fer (4-6)

General

Atoms, Energy, Machines - McCermick, Jack, 530 (4-6)

The Story of Power - Stodd rd, Edward, 621 Sto (4-6)

The Wonderful WorTd of Energy - Hogben, Lancelot, 621 Hog (4-6)

Telstar - SoToman, Louis, 621.388 Sol (4-6) , _

Count Down - Colby, C. B., 623.4 Col(4-6)

Flying Kites - Wagenvoord, James, 629.13 W (4—63

Energy and Power - Irving, Robert, 531 Iry (4-6

Friction ATT Around - Pine, Tillie S., 531 Pin (4-6)

Push and PuTT - BTackwood, Paul, 531.6 Bla (4-6)

Energy and Power - DeCony L. Sprogue, 531 DeC (4-6)

What s a Rocket - Munch, Theodore W., 621.1 Mun (4-6)

Wonders of FTight - Wells, 629.132 Wel (4-6) =

spacecraft - Haggerty, James J., 629.13 Har.(4-6)

rlight Today and Tomorrow - Hyde, 629.13 Hyd (4-6)

Gliders - KettTekamy, Larry, 629.13 Ket (4-6) =

~Jets - Verrol, Charles; 629.13 Ver (4-6) -
Juniorﬁscience;Book"fﬁFTying - Feravols, Ross, 629.132 Fer (4-6)

-Elegtroﬁiqs”forfYoUng*PéQpTe“%,Béndicksfdeanﬁe, 629.181 (4-6)

L1tt-0ff - "Coombs, Charles, 629.42 Coo (4-6) -~ -~ o
KT77A50ut;Rbckets;and*Spaﬁe'FTight_éﬂeaédwih;kHarold,.629.4'Géa (4-6)-
Magnet —”VaieﬁS%,E;;G;,ZSBSJVaT;(éeS); e

Wor 1hg"with‘M§gnets,—;Cathgb311;”E? A., 538°C (4-6) - T
Junior Science Book of Ma nets - Rocco, V. Feravulo, 538 Roc (4-6) . .

' ThE'BDy-51809,ﬁofaMagnetTSm,E”Yates;ﬂRayménd}E;,f538;Yat {4-6) - .
: The-Stqry;Qf.theﬂEarthPs;MagnetinFie]d~;gEeissn, Germaine, 538.7 Bei (4-6)
7 ;wavestﬁ“Pathways1ongnérgyf%eBixby;:WiJTiam;¢630ﬁ124gBix%(4%6) R

' Lightningsahd,vhuhderoé’Iﬁvings;Jamessf551;554ilrv.(4=6)f>1. K
: =ThQﬁdErstormfeyBé115’Thé]ma;“55]1554;551f(4é6)«a; o

_ HereTs How. It Works = BPad]éy;;Duane,4507IZﬂBﬁaf(456);7x.f_”‘ R o

’fA]1jAbuut~theuwandErSJ§Fézhemist?'1,JFﬁeeman;;lra;254DxFPe'(4-6)v

IN GENERAL

. MagicMixture Alloys and Plastics Caraha;aPhiliptE;;“SSGﬁ(4e6) -
L Yau‘and;theioceans1f;Shermah,%Diane;?55]!4,$hef(4{6)@bf:{'j[T;Agcsj‘jf
f-'AFBookatq%Eeginﬁqh‘RiVErSTQiSébastién;‘Léef[551;4 S (4=6) . e .
- _Birth of an IsTand Selsom, Millicent, 551.4 Sel (4-6) ~ =~
~oo o AT About-the. Spéﬁi;;ArmstF‘ng. 5571.4
roscope
pe =B
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Shag- - McClung. Robert M., 599 McC (4-6) )

Iriumphs of Modern Science - Berger, Melvin, 500 Ber (4-6)

You and the Sciences - Broekel, Ray, 500 Bro (4-6)

Science In Your Own Back Yard - Cooper, 500 Coo (4-6)

The Voyage of the Beagle - Darwin, C., 500.9 Dar (4-6)

sSecrets of [ife - Plall and Disney, 500 Dis (4-6)

Face of North America - Farb, Peter, 500.9 Far (4-6)

Amateur Scientists - Froman, Robert, 500.9 Fro (4-6)

Frontiers of Science - Poole, Lynn, 500 Poo (4-6) _

Around the WorTd with Darwia - Selsam, Millicent, 500.9 Se] (4-6)

Through the Magnifying Glass - Schwartz, 500 Sch (4-6

A Treasury of Science - Shapley, Harlow, 500 Sha (4-6 _

1001 Questions Answered About the New Science - Woodburg, David. 500 Woo
-~ (4-6) ' _ ] S

Your Science Fair Project - Moore, William, 507.2 Moo (4-6)

The Crazy CantiTever and QOther Science Experiments - Kadesch, Robert R.,

207.2 K (4-8) 4 , .
Research Adventures for Young Scientists - Bar, George, 507.2 Bar (4-6)
Further ExpTorations in Science = MiTgrom, Harry, 507.2 Mil (4-6)

- The First Book of Science - WyTer, 507.2 Syl (4-6) o
Exploring the Everyday World - Bartlett, Margaret, 500 B (4-6)

Z00 Expeditions - Bridges, William, 508.3 (4-6)

A1l About Famous Scientific Expeditions - 508.3 Hol (4-6) =
Scientists on Science - Dembling, Merwin, 508 Dem (4-6)

Riches from the Earth - Fenton, 549 Fen (4-6) . .

tarth's Adventures - Fenton, Carrol] L., 550 Fen (4-6) -

Land, Sea and Sky - Groh, George, 551 Gro (4-A) o
Medigine;FromAMiQPOnglé,WT11iam;;Bevy1,~547 Wit (4-6) = .
uiiding BTocks of,tieLUniverse‘f”Asimovgilgaac;f546,Asi (4-6) o
First;Ghemistkyh%qék»fer,Boys andgair15<¥’Mergan,ﬁA]fkgd;*SéD.?E Mor (4-6)

Fun,with,Chemistry;;~Freeman,T54D;72,Fﬁg?(4;6)” ,,‘ o ,

Edison Experiments You Can Do .~ Van De Water, 537,072 (4-6)
WhatgjsﬂtheiBiggést?~é}FQgei,'Barbaﬁaggoal;Fégf(446)',-‘ S
Whééls,WTngssand“WatErf—}Ccmbs;,Chan]Esg% 87. Coo . (4-6) . .

The WorTd We Live 1In ;'Life*Mabaziﬁé,,574gLif,(446): o

© The Giant Golden Book of Biclogy - -Ames, 574 Ame (4-6) -
“Under;the,MichSEopeié’Slgqn,jRays:578;S‘(4%6);* fj¢; S
YoungiAmerigals,Ga]den?Beék,%;BushéBrQWn, Louis; 635 B (4-6) -
E]oWé?pr~Gardeh5féTBu1TaggqjydehRebert;ﬁﬁSS;QEﬂB.(4e5).11: E ' ‘
-bew;tofGrow;Hque.PJantsfﬁ-Séiéam;:Mi]Ticeht5_635;9 Sel (4-6) o

- FirStéBogkib?ﬁGardehingf&iKirkUSgﬁViﬁginﬁag;ESSVKiP*¢4=6)
Gifts From the Forest - Wall, 6349 Wal. (4=6) . i 0
ThefpﬁétﬂnéjBDOk}éf:GPEiﬁSW"BPDDKS"Anitaj,§33}1 14-6) -
~IThe :Fivst Book of Fruits - ek Bé b&fa;L;;:634,Gf(446)
prplgzorchardu%"Ebén]eggipmeng ade; 634.Ebe (4=6). . i
11,-Solveig: Paul; 1634 Rus (4-6) -~ -
»-634 Fen(4-6) =~ .
illicent, 635.9 Sel (4-6) ,
Uil Melvind., 633 Uhl' (4-6)° '~
”EirsiaBgokﬁafzCéttonf:gRbgefszﬁSESdeQE(QEE), LT R
. Eberle, TIr ﬁgqrd’i“6331E5é3(4+6);‘ TR R E
ney Dor: 631.4 Van  (4-6

P

- ‘About-Nuts - Russel]

The Land

. 666.3°(4-6) ©

4.{4-6)
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Let Them Live - Lathrop, Dorothy P., 333.7 Lat (4-6) ,

New Frontiers in Science - Childrens Press, 500 New (4-6) ,

One Hundred and One Science Experiments - Podendorf, I1la, 500 Pod (4-6)
Golden Book of Science - Parker, 500 Par (4-6)

Words of Science - Asimov, Isaac, 503 Asi (4-6) ,

Compton's TTTustrated Science Dictionary - 403 Com (4-6)

Discovering Science Through Experiments - Pacilio, James V., 507 Pac (4-6)
science Activities From A to Z - ChalTand, Helen J., 507.2 Cha (4-6)
Projects and Experiments in Science - Paciliu, James V., 507.2 Pac (4-6)
Let's Experiment - Keen, Martin L., 507.2 K (4-6)

The WonderfuT  World - Fisher, James, 525 Fis (4-6)
Fun With Science - Freeman, Mae and Ira, 530.7 Fre (4-6)
Ground Afere - Clifford E., 551.4 C1i (4-6) '
Hammond's Nature Atlas of America - Hammond, 574 Jor (4-6)
The Mountains - Life Periodical, 551.43 Lif (4-6)
Wonders of the Living Sea - Carleton, Ray, 551.4 R (4-6)
Ihe Earth for Sam - Reed, 550 Ree (4-6) . :
Jreasures by the Millions - Neal, Harvey, 507.4 Nea (4-6)
The TooTs of Science - Adler, Irving, 507.8 Ad1 (4-6)
Tools of the Scientist - Goldsteen, Rhoda, 507.8 (4-6)
A Sourcebook for ETementary Science - Brandwein, Paul F., 507 Bra (4-6)
Science, Science, Science - Hamilton, 508 Ham (4-6) '
Science Through Discovery - Singer, texts grades 4, 5, 6
>Clence, A Modern Approach - Winston, Text (5) o
‘The Basic Science Program - Scott-foresman, Text (5)
Science In Your [ife - Heath, Text (4) ~ .
Probing Into Science - Heath, Text (4)
People and Resources of the Earth - Durell, Text (4)

-~ Harper and Row, Text (4)

~ Today's Basic Science i
‘Bigger and Better - Winston, Text (4) KA
The Basic Science Progress - Scott Foresman, Text (6)

'AUDIO-VISUALS

Note: Many of the materials listed can be used at both primary and intermediate .
grade Tevels. ‘The figure P (Primary level K-3), I (Intermediate level 4-6) or . e
P&1. (both levels) has .been placed there as ‘a recommendation that it be used at -

that particular grade level, S ST e j FRER

~.The River, 917.7 -Riv (1)« =
Sounds. Around ‘Us, 534 Sou (I) . =~
.Winds Great.and Small,: 651.5 Wi (I)-
- :The Earth: In Motion, 523:71 Ea. (I)
~The Moon, 523 .3 Moon (1) U T e R
. Be-Your Own Weatherman,.551.59 Be (I): L e
~~What Makes Weath 551.59 What (L) ~ == ot T
“When Air Masses 551.59-Wh (1) .. -
‘Work of Rivers ( ARV
1-Mosquito,:

- Plant Grouth
, 621.8 (P&T)

Meet, -
251.4

CLife o
. Simpie &
. Hot Mater,
Filmstrip: = 7

Q - -
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Our Country Resources and Workers, 331 Our (I)
The Earth, A Great Storehouse, 333 Ear (I)
The Importance of Conservation, 333 Imp (I)

You and Science in Today's World, 507.2 You (I)
Moon Surfaces, 507.2 Moo (I) .
Space Race, 507.2 Spac (I)

Weather, 507.2 Wea (I) -

From Atom to Universe, 507.2 From (I)

How Scientists Work, 507.2 How (I)

Life Science, 507.2 Life (I)

New Conquests of Nature, 500 New (I) ,
Building and Orbiting Satellites, 507.2 Bui (I)
The Sky Above Our Earth, 523 Sky (I)

How We Learn About the Sky, 520 How (I)
Nebulae, 523a Sca (1) : ' .
MiTky Way and Other Galaxies, 523b sca (I)
Mount Wilson and Palomar, 523c Sca (I)

“"Planets and Comets, 523d Sca (I)
Exploring the Sun, 523e Sca (I)
Exploring the Moon, 523f Sca (I) -
Universe in Color, 523g Sca EI) -
The Fun's Family, 523.2 Sky (I)

A Multitude of Suns, 523.2 Sky (1) -
The Solar System, 523.2-Sol (P&I)- - - |
Qur Neighbor, The Moon, 523:3 Qur(I) - o

. Interesting Things About the Planets, 523.4 Int (I)

Stories of the Constellations, 523.8 Sky (I) .-
What Are Stars, 523.8 Wha. (I) e
(Looking at the Stars, 823.8a Sky ().
. Winter Has Two FacéS}FSEEd?Wih(;(R§I),,a,’ i e
P&T)

~ Our Home, The Earth, 525d 0
. The Sun and.

Our Seasons, 525.5 Sea (1)

. Climate, 525¢ C1i (I)
-~ Changing Seasons, 525.5"
_Motion, 525.5 Sea (1) *;?;f['fa,ﬂ,j.]' Jj1-t");;f;51;f=i~~




FILMED FROM BEST AVAILABLE COPY

(53)

Animal Environment (how animals live in the desert), 591c Ani (P&I)
Common Animals of the Woods, 595d Ani (P&I)
Elephants, 595e Ani (P&I)

Squirrels, 595f Ani (P&I) ,
Animal Environment (how animals Tive in the artic), 591d Ani (P&I)

Behavior of Animals and Plants, 591.5 Heh (1)

Man Against Insects, 595.7 Man (I)

Insects: Harmful and Useful, 595.7a Ins (I) ,
Insects: How They Live and Grow, 595.7a Ins (I)
Insects: Their Life Cycles, 595.7b Ins (I)

Insects: What They Are, 595.7c Ins (P&I)

Some Different Kinds of Insects, 595.7d Ins (P&I)

The Insects - Insects That Live in Society, 595.7 ab Ins (I)
What is an Insect, 595.7e Ins (P&l)

How Animals Get Their Food (How Amphibians Get Their Food), 597 How (I)
Amphibians, 598.1a Cla (P&I)

Crocodiles and Lizards, 598.1b Cla {P&I)

Turtles, 598.1c Cla (P&I)

Snakes, 598.1d Cla (P&I)

The Migration of Birds, 598.2a (P&I)

The Story of Steel, 620.1 Ste (I)

People - Our Most Valuable Resource, 614 Peo (1)

Putting Water Power to Work, 621 Put (I)

The Story of Machines, 621. .8 Art (1)

Coal, 622.33 Coa (I)

Neth1ng Can Live Without Water, 628.1 Not (P&I)

Saving the Soil, 631.4 Sav (I)

0i1: From Earth to You, 665.5 C1 (I)

Natural Resources: Coa], 0i1, Natural Gas, 665.3 Pet (P&I)
0il: From Earth to You, 665.5 071 (1)

Iron and Steel, 669.1 Iro (I)

Platinum Metals, 669.2 Plat (I)

How We Get Our Copper, 669.3 How (I)

How We Get Our Aluminum, 669 How (I)

Solar System, 910 Fun #10 (I)

Violent Forces of Nature = 910 Fun #7 (1)

Famous Americans - The Amazing Benjamin Franklin, 92 (I)
Space Flight, 629.13 Spac (filmstrip set) (I)

# 1 - Physical Problems

# 2 - Flying With Jets and Rockets

# 3 - Human Proklems ,

# 4 - Overcom1ng Gravity , S e ’ .
Walt D1sney s Space and the Atom, FS 629.4s (filmstrip set) (P&I)
1 Man Learn to Fly . o i '

- Man ‘and the Moon’
- Flight into Space.
= Man in Space
> — Man in Flight
- F1ight Around the Moon
- Flight to Mars
- Man -Discovers the Atom
- Our Friend the Atom
' #10 - Man Becomes an Astronomer
Earth Science, 333.9 (filmstrip set) (I)
-Water Conservat1on, 333.9
‘Dating Geologic Events, 550° :
Life and’ Death of Freshwater Lakes, 551 4

e
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FILMED FROM BEST AVAILABLE COPY

(54)

Plants Around Us, 580 (filmstrip set) (P&I)
1 - Different Kinds of Plants
- Where Plants Grow
- Many Plants Are Green
- Somethings Green Plants Need
Parts of a Flower Plant
What Are Flowers
What Are Fruits
How a Bean Seed Grows
How Seed Plants Start Growing
, How to Know Trees
#11 - How We Use Plants
#12 - Food From Plants
Exploring With Science, 500 Exp (filmstrip set - shortstrip) (P&I)
- 01d Mother Sun
Our Planet Earth
You and the Universe
Season Come. and Go
What Day Is It
When Night Comes
What s Weather
Power Moves Things
Meet the Plant Family
Meet the Animal Family
_ Meet the Human Family
#12 - You Are Alive
Why of Elementary Science, 621 (filmstrip set) (P&I)
Simple Machines _
# 1 - How Wheels Help Us
# 2 - How Levers Help Us
# 3 - How Ramps & Screws Help Us
' # 4 - How Wedges Help Us
,Phy51can/Chem1ca1 Changes in Everyday L1v1ng, 500 Phys (F11mstr1p set) (1)
# 1 - Things in the World Change
# 2 - Changes All Around Us
# 3 = Your Changing World
Physical Science, 520 %f1.m5tr1p set) (P&I)
Oceans, b551.4
Rocks and Minerals, 543
Moon, Sun and Stars, 520
Deserts, 551.4 _
Seasons, 525 .
Air Around Us, 533 ' '
B1o1og1ca] Science, 598.1 - (f11mstr1p set) (P&I)
Dinosaurs, 568 ' : ‘
. Pets, 636. - . '
‘Farm Animais, 636
Reptiles, 598.1
Tropical F1shes, 597 _
A Your Body and You, 612 ‘
’Natura1 Science, 500's (f11mstr1p set) (P&I)
Trees, bB2
. Birds We.Know, 598
. Insects, 595.7 = ‘
" Animals of Sea and Shore, 590 '
, Animal Babies, 590
* Plants We Know, 580 * = -

I
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FILMED FROM BEST AVAILABLE COPY

(55)

Different Kinds of Animals, FS 590 (filmstrip set) (P&I)
Some Water Animals, Amph1b1ans
Mammals', Reptiles
Birds., Insects

Earth, 550 (filmstrip set) (P&I)
A Story of Our Earth: Rocks and Soil, 550
The Ice Age, 551.7
Coal-A Fossil Fuel, 549
How Crystals Are Formed, 548
The Story of Mountains, 550

. Birds and Their Songs, 598 Bir (filmstrip and records) (P&I)

Part 1
Part 2
Part 3 ‘

Part 4 , 7
Plants and Their Environment, 580 (filmstrip set and records) (P&I)
# 1 - Flowers Transfer Pollen

# 2 - How Plants Use Leaves
# 3 - How Seeds and Fruits Travel
# 4 - How Plants Use Other Plants

Filmloops:

Bighorn Sheep, 591 Big (P&I)
Fawn Deceives Mountain Licon, 591 Faw (P&I)
Coyote, 591 Coy (P&I)
How Spiders Capture Prey Spiders with Webs, 595 4 How (P&I)
How Spiders Capture Prey Spiders Without Webs, 595.4 Spi (P&I)
Seed Dispersal, 581 See (P&I)
Self-Planting Seeds, 581 Sel (P&I)
Cheetah Hunting Food;, 590 Chee (P&I)
Scavengers of Afr1ca, 590 5ca (P&I)
Water Animals -Hunting Food, 590 Wat (P&I)
Salmon Run, 567 Sal S?F'&I) , o
What is a Mammal, 599 Wha (P&I) ,
Marine Predators - Competition for Food 591.92 Mar (I)
Animal Camouflage, 595.7 (1) : ,
Cecropia Moth, 595.7 (I}
Budding of Yeast Cells, 576 (1)
What is a Flower, 582 Wha (I)
What 1is a Tree,- 582.16 Wha (1)
- Plankton Eaters, 590 Pla (1)
- Faults, 551 Fau (I):
Grand Canyon River, 551 Gra (I)
Sedimentation, 551 Sed (I)
Geysers and’ Hot Springs, 551.2 Gey (I)
A Voleano Ir Ac¢tion,. 551.2 Vol (1)
‘Glaciers, Frozen Streams, 551.3 Gal (I) ‘
Strange Rock and ‘Land:Formations,.551. Str (I)
‘Water ‘and  Its Many Faces., 551 4 Nat (I) ‘
The.Gerbil, 599 Ger (P&I) .- E
- Brown Bear "Diet, 599 Bea (P&I)" ’ ‘
‘Common American -Birds: (hab1ts), 598 2 Com (P&I)
Comnion: American Birds, (nests and. young)g 598.2 Bir (P&I)
Rattlesnake, 598.71 Rat (P&l)
"~ "Birds Bu11d1ng Nests, 598 Bir (P&I)
‘ @ ' .Shark Feeding: Freﬁzy, ‘597 : Sha: (I)
ERIC. - Sheep Ranch1ng, 630 She (P&I)

60




FILMED FROM BEST AVAILABLE COPY

(56)

Logging, 634.9 Log (P&I) ' )

Eskimo Seal Hunt, 919.8 Esk (P&I)
Surviving In Anartica, 919.9 Sur (I)

The Hittite Sun, Parts I & II, 930 Hit (I)

Slides:

Snake (copperhead), 568 Sna (P&l)
Amoeba, 593 Amo (I) :

Crayfish 595 Cra (P&I)

Frogs, 597 Fro (P&I)

Lizards, 598.1 Liz (P&I)

The Eye, 611 Eye (P&I)

Human Blood Cells,, 612 Blo (I)

Lung, 672 Lun (I)

Stomach, 612 Sto (I)

Denver Zoo and Gardens (10 slides) (F&I)
Rocks, 552 Roc (P&I)

Microslides:

From Egg to Chick, 636.5 Fro.

From Flower to Fruit., 634 Fro (I)

Life in a Pond, 574.92 Lif (1)

The Reflex Arc (sp1na1 cord - moter neuron), 612 ReF (1)
Parts of an Insect, 595.7 Par (I)

Harmful Bacteria, 589 9 (1) ,

Helpful Bacteria, 589.9 Bac (1)

Plants That Are Not Green, 580 Pla (1)

Cells of Plants and Animails, 576 Cell (I)

Transp@renqie;:

Comets, 523 Com trans (I)

Metecrs and Meteorites, 523 Met trans (I)

The Milky Way, 523 Mil trans (I)

The Universe: Solar System, 523.2 Sol trans. (P&I)

‘Moons, 523.3 Moo trans (I.) -

The Sun's Family, 523.4 Suns trans (I)

A Look Inside the Earth, 525 Alo trans (I)

Clouds From Gemini, 551.5 Wea trans (I)
Numbus Photo of U.S.A. _ ,
Hurricane and Storm Clouds

- ‘Cloud Format1ons, 551.5 tr 23 (I)
Weather, 551.5 Wea trans (I)

Weather-. The Warm Front, 551.5 trans (I) :
Animal Cells ‘and Plant- Ce]]s, 574.8 ‘Ani. trans (I)

- .Green Plants - ‘Food Factories and Storehouses, 580 Gree trans (I)
 Plants: Parts of a Plant, 580 Pla trans {P&I) - e
Plants: Parts of a Flower, 581 Flo trans. (P&I)
,Housef1y ~.Life Cycle, 595.7 Hou Trans  (P&I).
‘Insects: Character1st1cs, 595,7 Ins-trans (P&I)

LifeCycle: . The Beehive, 595.7 Bee trans (P&I)
Housefly: Character1st1cs, 595.7 Hou: trans “&1)

. Life CycTe of ‘the Butterfly, 595.7 But: trans (P&I)" ,
Mammal Characteristics; 596 Mam ‘trans (P&I) S

© “Mosquito =~ Life history, 595(7 11fe trans P&I)
,Mosqu1to, 595 7,M0"tran5 (P&I) Lo

e j;;,g;;;;;
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Mosquito - Life Cycle, 595.7 Mos trans (P&I% )
Life Cycle: The Ant Colony, 596 Ant Trans (P&I)
Intelligence of Animals, 596 Int trans (P&I)

Life Span of Animals, 596 Lif trans (P&I)
Vertebrates ~ Characteristics, 596 Vert trans (P&I)
Amphibians - Characteristics. 597 Amph trans (P&I)
Fishes and Amphibians, 597 Fis trans (P&I)

Fishes - Characteristics, 597 Fis trans (P&I)

Frog - Life Cycle, 597 Frog trans (P&I)

Birds and Reptiles, 598 Bir trans (P&I)

Birds - Characteristics, 598 Bir trans (P&I)
Animals Without Backbones, 598.1 Ani trans (P&I)
Reptiles - Characteristics - 598.1 Rep trans (P&I)
Mammals - Characteristics. 599 Mam trans (P&I)

The Story of the Air You Breathe, 612 Stor trans (1) .
Internal Combustion Engine, 621 Int trans (I)
Flight: Rocket Engines, 621 F1i trans (I)

F1ight: The Turbojet Engine, 621 F1i trans (1)

How the Earth 1is Divided, 912 How trans (I)

Flight: Force of Flight, 629.13 F1i trans (I).
Parts of an Airplane, 629.13 Par trans (1)
Transmobile - First Class Lever, 621 Fir trans (P&I)

Charts and Pictures:

Birds (P&I) '
Transportation (P&7I) ,
Luminus Star, 523.8 Lum (I)
Solar System, 523.2 Sol (I)
Nature and Science - Our Ocean of Air, 533 (I)
Nature and Science - The Ages of EaPth 550 (I)
Understanding Our. Weather, 551 .59 Und (P&I) E
Pondlife, 574 (I)
Nature and Science - Round Trip to.the Moon, 629 128 (I)
The Exploration of Space, 629.13 (I) :
Nature and Science - Evolution, 575 (1) .
~Nature. and Science - The Larger Orders. of. Insects, 595 . 7 (I)
Nature and Science - How Pollen Gets Arcund 580 (I)
Life in the Sea, 591.92 Lif (P&I) .
Animals Without Backbones, 592 (P&I)
Wild An1ma1s, 591.5 (P&1)
‘Reptiles and Amph1b1ans, 598 1 (P&I)
- Moths and: Butterf11es,'595 78 (P&I)
. Common Insects,: ;roup 1, 595, (P&I)
. Common_ Birds, Grou 598.2 . (P&I)
"Physiology (x-fays? 612 (1) v
Work and Machines, 621 (P&I)"
Simple’ Machines, 621.9 S1m (P&I)
~ The Eye, 612 Eye. (P&I)
' Solar System, 523.2 Sola (I) ,
" Weather Char'ts, 551 .5 Wea" (P&I)
. Biology (Parts of a p1ant 1nse¢t b1rd), 570 (P&I)
Earth, 525 (P&I)
,iﬁcpanOTDQY, 551.4 (PaI)
~Matter and Energy., 537 (P&I)
o ;1ectr1c1ty and Magnet1sm, 537 2 (P&I)
Q "Heat; Light, and Sound, 531 (P&I)

7ER¢C f“Grav1ty and. Other Fcrces,rszig
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Nature and Science - How Seeds Get Around, 580 (P&I)
Plants, 580 (P&I)

Deer, 599.5 (P&I)

Frog-1, 570 Mar (P&I)

Fish-2, 570 Mar (P&I)

Turtle-3, 570 Mar (P&I)

Records:

Wait Ti11 the Moon is Full, 398.2 5214 (I)

A Day in the Life of a D1nosaur, SC A Day (I)

A Signpost to Conservation - w11d]1fe & Ecology, 333 (I)

Space Songs, 530.1 Gla (P&I)

Weather Songs, 551.59 Gla (P&I)

Nature Songs, 574 (P&I) o

The Birds World of Song, 590 S219 (I)

Electronic Music, 780 Elect (I)

Poetry - The First Snowball - To a MWaterfowl, 810 Poe (P&I)

Singing Science Sampler from Ballads for the Age of Science: Insects,
Conservation, Gravity, etc., 500 (P&I)

Tom Glazer, Weather Songs, Packet C., 551.59 (P&I)

Magic Road of Sounds, 411 Mag (P&I)

Stories in Season - Spr1ng & Summer, Sc Stor (P&I)
Stories in Season - Fall & Winter, Sc Stor (P&I)

E1i Whitney and Thomas A. Edison, 920 HG 63 (I)

Dr. Jonas Edward Salk & Albert Einstein, 920 HG 62 (I)
Mdm. Marie Curie & Dr. Albert Schweitzer, 920 HG 61 (I)
John James Audubon & George Washington Carver, 92 HG (I)
Noise and Musical Notes, 780 Noi (P&I) , ;

Kits:
Science Treasure Chest, Sets #1 & #2, 500 Sci (P&I)
Boxed Set Shells, 594 She1 (P&I)
Seeds (flannel board aids), 581 See (P&I)
Heat Engines: The Gasolin and Diesel Eng1nes,.621 4 Heat (I)
Fundamentals of Jet Propulsion, 629.13 Fund (I) -
Atomic Energe, 500 Ato (I)
Fundamentals of Light, 535 Lig (I)
Fundamentals-.of -Sound, 534 Fund (P&I)
Bell System Science Exper1ment #4, 535 Ex. (I)
‘Plant Growth, 580 Pla (P&I)" '
‘Plants and Foods (Instructo. f]anneT board), 580 P]a (P&I) ,
Montana Geology, 978.6 Mont (I). :
Air ?g? Edugat1on Mater1a1s for ETEmentary Teachers (AF) 629 ]4 A1r, 6 k1ts,
I [T I S L
MDdE?S

' ~_Rad1ometer - A So]ar Eng1ne, 523, 7 Rad (P&I)'
Chick-Chick Egg. Incubator, 598. Chl (P&I)
“Solar':Mobite, 523:7:Sol1 (I)
© " Junior Turn-A= ~Gear, 621" bexed set (P&I)
 ‘Lever, 621.9 Lev’ gp&l) L
*fScrew, 521 9 Scr P&1I *ﬁiif; 47?'*V
e . ;; ,(;;3;_,h
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Solar System, 523.2 Solar (P&I)

Universal Planetarium, 523.2 Solar (P&I)
- " Gear, 621.9 Gea (P&I)

Fulcrum Balance. 621.9 Ful (P&I)

Wheel and Axle, 621.9 Whe (P&I)

Inclined Plane, 621.9 Inc (P&I)

A Gear Train, 621.9 Gear (P&I)

uipment:

Giant Magnifier, 500 Equip (P&I)
Miscellaneous Microscopes

Weather Vanes .
Weather Check, Calibrated Official Set #1 & Set #2, 551.5 {I)

Specimen:
Specimen Fascinating Mineral, 552 Rec (P&I)
. Specimens of Frog, clam, fish, starfish (P&I)
Games: '

Curtis Martin - The Story of She11s, 594 Game She (P&1)
The Earth and Its Moon (flannel board aid), 523.1 game (P&I)
. Science Quizzer, 500 Sci (P&I)

Vertical F11ei (A1Ehabet1ca1iy arranged pamoh1ets, booklets, etc.).

Aluminum
- Atomic Energy
Birds
The Body
Butterflies
Coal ,
Conservation : . ' i
Copper :
Dinosaurs
‘Ecology
"Fosksils
Frogs
Inventions
“Machines, Tools
_Moon . ,
‘Nature Study
_ Oceans o
011 Industry
Power
. .Reptiles
. Rocks. .~
: Sc1ence Exper1ments
Science Measruements'
Space . '
~Trees
. Turtles.
' Weather
“Water:

o fwor1d Around You A S T
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LIFE SCIENCE

"The student will be given the opportunity to appreciate and understand that man is
part of a complex of balanced.interactions called the biosphere.
I. Develop an understanding of 1ife in the biosphere.

Objective: The student will béng to d1scover through observation and in-
‘vestigation, that the biosphere 1n51udes both interactions among
organisms, and interactions between Drgan15ms and the non-1jving
environment.

A. Laboratory Technique

ol

. The student will be able to begin'to deve]ép'gobd'Tabcratory tech-
- -nique.

The student will be able to operate the mocroscope properly.

The student will be abTe to. app]y the g1ven Tahoratory safety pro-

cedures.
. ~The student will be ab]e to” beg1n to record 1aboratary work us1ng

the Sc1ent1f1c method

=3 L Py

_B. Extent of the BTDSphEPE -

1. The student will be abfé’fo acqua1nt h1mseif w1th the var1ety and
d1str1but1on of 11fe an the earth . _

v'C.; Interactlcns 1n Grass/Water Mixture

1. The student will be ab]e to d1sc0ver the 1nteract10n between the o
vorgan1sms and the1r non 11v1ng env1ronment:} ; g e

‘ ,0bJect1ve. The student.wTTl he g1Ven @0
B _-basic. 1nteraht1on thai exa,7:id“m

AL
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C. Location of Food in a Green Plant

1. The student will be able to cbserve and’ axplain the 1mportance of
chlorophyll in foad production by plants.

D. Gas Production by a Green P1aﬁt

1. The student will be abTe to observe and exp1a1n that oxygeﬁ'is prb-
duced during photosynthe513 S :

E. The Final Ingred1ent - Water

1. rhe student W111 be ab}e to observe and exp1a1n the 1wportance oF
HZO in food" proauctian by pTants

~F. Compar1ng Ce11s

1. The student w111 be’ ab]e to sxp1a1n ‘what the ce11 theory as and 1ts o

. origin, - ,
2. The student wi11 ‘be ab1e to relate the 5129 and strugture of d1ffer-_'
ent ce11s w1th the1r functicns ‘ : , ~

III. DeveTap an understand1ng of an 3nteract1on W1th1n an organ1sm - D1gest10n

ngect1ve .The student W111 be given the oppar "ty to"invéstigat';
. _vta11 an: 1nteract1on W1th1n an organ1smus d1gest10n OF focd

AL ‘Anatcmy of | a D1gest1Ve System ff’*

1. The stude
| L tem
- .2 The
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2. The student will be able to compile all the previous material on
the plant seed and conclude that digestion of starch into sugar had

_ to take place in order for the embryo to grow.

3. The student will be able to conclude that plants digest food just
as animals digest food.

F. .- Starch and Saliva
]."Thé student will be able to conclude through investigation that a
- biological converter 15 present in saliva and 1t causes the break-
down of starch.

2. The student will be able ta exp1a1n what an enzyme is and what it
does. :
G,‘ Factors Inf]uenc1ng D1ge5t1on

1. The student will be able to exp1a1n that certaln cand1t1ons must
ex1sf in order for d1gest1on to occur (e g., termperature PH, etc ).

H. Diffusion and the L1v1ng Ce11

',u];» 1. The student w111 be able to- exp1a1n the process of diFquTOn and huw
x*:ﬂ“fr1t relates tu the Tiving ce11 and foud absorpt1on.., o

I. The Human Digest1ve System

',Therstqqént 1}17be ab1erto exp]aln the digestjve system of a human.,

A FullToxt Provided by ERI
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Develop an understanding of how food is used - Respiration

Objective: The student will be given the opportunlty to ‘explore, investigate,
observe and explain the use of foods in ce11 resp1rat1on. :

A. Energy 1in Food

1. The student will be able to explain that a]] foods contain energy

, in the form of chemical energy.
2. The student will be able to determlne the amount of energy 1n food

(e.g., calories).
3. The student w111 be . ab]e to re1ate potent1a1 energy and k1net1c energy

B. The‘B1g Picture

" The student will be able to exp1a1n how photcsynthes1s, digestion,
transportation and respiration are interrelated among p1ants and
an1ma]s and within themse1ves

,Develop an understand1ng of 1nterna1 ba1ance

Obgect1ve._ The student will be g1ven the Dpportun1ty to 1nvest19ate and ex-
' .plain the organisms ab111ty to maintain.a constant: ce11u1ar en-
vironment in an ever chang1ng exterlor env1ronment ~ -

A. Nervous System

- 1. The student w111 be ab]e to re]ate through 1nve5t1gat1on the noTe
. - 'that the nervous system plays: 1n_th ce.

The student Will-be ab]e‘t : )€
“systemin® “the animal.

.. The student. w111 be. ab]e"'

.~The student2w111jbe abTeEﬁ
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= + A. What is Pollution?

1. The student will be able to 1dent1fy what po]]ut1on is and where it
originates.

B. Over- Popu]at1on

1; The student will be able to discuss the prob]em of over- p0pu1at1on B
and its poss1b1e consequences. .

C. Benefit or Harm

1. The student will be able to conclude that there are two sides to the. v
pollution problem and -that the: good must be’ weighted aga1nst the ‘bad :
in order to make the’ Ptght dec1s1ons.

VIII. Develop an apprec1at1on for and an understand1ng o‘ eco]og1oe1 1nteract1ons.,,

Objective: The student will bé given the oppor*un1ty to d1seuss, 1nvest1gate'
‘ and observe some of the comp1ex1t1es of the 1nteract1on; among

11v1ng th1ngs.

A. Samp11ng a Popu]at1on

1. The student will be abTe to app]y some ot the methods used “in. sampls o
ing the s1ze of 2 popu]at1on U RORD T L e

BiA~Chang1ng Popu1at1ons

The" student w111 benabTe to'exp1a1nitha
chang1ng and are de”endent -uponany’env.

ERIC

{AFullToxt Provided by ERI
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Develop an understanding of organisms in the biosphere.
Objective: The student will be given the opportunity to observe and discuss

how organisms in the biosphere are grouped according to taxonomic
nomenclature.

“A. Naming an Organism

1. The student will be able to explain how organisms are named.
" 2. The student w111 be able to exp1a1n what a c]ass1f1cat1on system is.

B. ,Use of a Simple Key
1. The stddent wi11‘be ab1eAto constructAahﬁ‘uée a Simpie Eey,;’
Develop an understanding df‘feproductich

Objective: The student will be given the~apportunity‘ta relate that repro-
: duct1on 1n 1ts broadest sense 1c the ma1ntenance oF the spec1e5.

‘A, The New Organism Grows

1. The student w111 be abTe to dESCV1be and exp]a1n the process of asex-
“ual reproducticn:. . -
2.. The student will. be ab]e to descr1be and exp1a1n the prccess of sexua?"

reproduction. :
3f 'The student w111 be abTE to exp1a1n hnw:sexua1 and asexuaT reproduct1on

{AFullToxt Provided by
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RESOURCES:

Boaks.

Nature's Ways - Andrews, Roy Chapman; Crown Pub]1shers, New York, 1981
‘The WorTd We Live In - Barnett, Lincoln; Simon and Schuster, New York, 1955

Luther Burbank, PTant Magician =,Beatty, John Yocum; Ju11an Messner, New

York, 1943, 92 Bur
Usefil Piant and Animals - B1ough G1enn Og, Rcw, Peierson & Co., Ewanstan,

1TTinois, 1943

AYQur Forests - Bruere, Martha S, Jd. B L1pp1ncott Co., Ph11ade]phia, 1945

Animals Without Backbones - Buzhsbaum, Ra1ph Un1ver$1ty Of Ch1cago Pressa :
Chicago, 1948, 592 Bu o

water Or Your Life - Carhart, Authur J. B. l1pp1nc0tt Eo., Ph11ade]ph1a, 19561

Insects in Your Life - Curran, Char]e; Howard; Sheridan House, New York, 1951

Insect Adventures - Fabre, Jean Henri; Dodd, Mead & Co., New York, 1950

Living Things- ‘4F1tzpatr1ck F. L and Bain, T D.; Holt, R1nehart & Winston,
‘New York, 1958 . .

‘Watch Your Step —rFloherty, John Joseph J B. L1pp1ncctt Co.a Ph11ade]ph1a,

Penn., 1950
Milestones of Medicine - ch, Roth; Random House, New YQPk ISSQ ,
The Insect World - Harpster Hilda T.; Viking: Press, New.. York 1947
Medical “Milestones - Marr1ott Henry Joseph w1111ams & W71k1ns CQ,, Balti-
-more,- Maryland, 1952 g : : -
Fact? About A1coh0] - McCarthy, Raymcnd Sc1ence Research Assoc., Ch1cag0,_
957 - ' N
If You want to do a Sc1ence Project Nat1ona1 Sc1encs Teachers ASSQC-:@1954,
Modérn Health = Otto, -James H.;" Ju11an C]cuyd i Ay ‘ethe . E a0
ﬁcTt R1nehart & W1nstan, New ‘York,

Water for.the Peop‘e
ch Your Body: WOFKS
YDPk 1 G
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The Role of Light in Photosynthesis - Scientific American, June, 1960
The Insects - Peter Farb, 595.7 F .
The Birds - Peterson, R. T., 598 Fet
The Fishes - Ommanney, F. P., 597 Lif
Pocket uu1de to Birds - Cruichshank, Alan, 598 Cur
How to Know the Birds - Peterson, R. T., 598 Pet
The Adventure Book of Birds - Jerr, wﬂham3 598 Jer
Fishes - Zim, Herbert S., 597 Zim:
The Insect erid - Lobsenz, Norman, 595.7 Lob
Animal Behavior - Tinbergen, Niko, 591 Lif
Reptiles Carr., Archie, 591.1 Car _
Primates lE1mer1 S. & De Vore, 599 Lif ; : T e
Living Mammals of the World - Sanderson, I T,, 599 Sa . . R S
The Forest, Farb, Peter, 571, Far T
Trees Cog, «.» 582 Coe -
Ecology - Farb, Peter, 571 Far
- Fundamentals of Ecoiogy - Odum, E. P., 571 Odu
vForest and the Woodland - C0111ns, Stephen, 575 IV
Fresh & Sa1t Water - Catbury, B. B.; 575 II
-Evolution - Mgoore, Ruth, 5756 M o
Desert - Klots, A. B. & E. G., 575 v
Field and Meadow - Ress, E. S., 5751
The PTants - Went, F. N., 580'Lif

Films and F11mstr1p5'ir

'Mitosi53 574, 8"“

“Mimicry, 574

- Leaves_ of: PTants, 580 AF

';Photosynthes1s,_581 A
~ Kinds of-Cells, 581 B
Your: B]oodstream, 612" o

-+ Food:in.the Human: Body, 613 2.
‘gPlant M1tosis“”Grade SchDDT

A uiToxt Provided by
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GRADE_EIGHT

PHYSICAL SCIENCE (Ips)‘

Dbjéctive: The student should be given the opportunity to study matter by develop-

IT.

A ruitoxt provided by EAi

ing and using the scientific method ﬁVentua11y 1eading to a deve10pment
of an atom1c ‘model -of matter. : , , _

_Deve1op pruper 1abaratory techn1ques

A. The student w111 be ab1e to 1dent1fy and safp1y use the 1ab equ1pment

1ssued him,

B The student w111 be able to wr1te a ‘lab, report in correct form estab—

Tished by the 1nstructor.v

‘Measure and 1earn about - thnse character1st1c propert1es of matter wh1ch w111

enab1e him to identify. two given objects as to be1hg the same or different
A. Investlgate and measure the "vqume“'property af matter-

1. The student will be able to obtain thrcugh measurement and zompu=
: _1'tat1§n)the vo1ume of: regu1ar shaped obJects (e;g., rectanguTar
©. ... solids g : : . ' S
2. -The student w111 be ab]e to obtain jhrsugh water d1sp13cement va1umesa
“of “irregular solids: (e. gi,zsand) . N ’ s
~.3.-.The student will: be,abTe to. conc1ude through exper:ment and dnmon-;ﬁ~**ﬁ
i "jstration thativoipm i with-temperature chang"s,
: (€ solutions
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G. The student will investigate so]ub1]1ty as a character1st1c property of
substances:

]; tThe student W11T be able to establish effect ef temperature on, 501u=

- bility.
2. The student will be ab1e to ‘experiment with d1fferent 301Vents (e g

alcohol, acid).
Separate mixtures of substanceS’by utilizing: differentee tn'cheraetefi;tic o
vproperties, and establish the distinction- between m1xtures and pure sub— ‘
stances. v L :

N

" Tuen],
=
.

A. The student w111 sepanate m1xture of 11qu1ds by frect1one1 d1St111at1DnL:

vB, The student W111 separate m1xture of 11qu1d and sei1d by decant1ng or
f11ter1ng ,

C. The student w111 separate m1xture of 5011ds bj se]ective soTub1]1ty, .
fract1ena1 crysta111zat10n or- paper chromatdgraphy ' -

D. The student will separate m1xtune of - gases by se]ect1ve se]ub111ty er
11qu1fy1ng fo1loWEd by Tract1ona1’d1st111at1on L

'fInvest1gate and deve]op techn1ques of- tek1ng sane pure substen"
apart 1nto s1mp1esth$ubstances (e1ements) RS

{AFulToxt Provided by
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VIII. Investigete molecular motion and mo1eeu1ar model of heat.

A. The student will conclude throuqh exper1ments thet the molecules of a
gas meve. : ‘ : v

'B. The student will deve1op Eey1es Law thrdugh "sphere gas" (ag1tated stee]
spheres) and extend1ng to real- gases. '

C. The student w11] deve1op an association between mu]ecu1ar speed and-
temperature first through the "sphere gas" and extend1ng to. rea] gases

in fire syringe.

D.. The student will be able to concIude that gases at extreme]y h1gh pres— S

~ sures (greater than 150 atm) do not obey Boyle's Law .and that under: these

big pressures compre551b111ty and thermal expunsion become character1st1c
preperties for ‘gases. , S . :

E. The student will define and measure . ca]0r1es Df heat.

F. The st dent ‘will be abTe to deve]op through exner1mentat1on the idea of‘”
SPELifi heat S . o .

'G-' The student W111 1nvest1gate Drocesses. in wh1ch heat is produced or o e
absorbed during. rearrangement oF atDms 1n Farm1ng cempeunds, d1sse]v1ngaﬂrg;' +
me]t1ng and be1]1ng : o : ; BREER _ e

Full Tt Provided by ERIC.
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E1 menfs of the Universe - Seaborg, Glenn T.; Dutton, New York, 1958

~Discovering Chem1stry Co oper, E1izabeth;,Harcéurt§°8race & World, New York,

1959
-Concepts -in Chem1s+ry Gre nstone Arthur et al; Harcourt Brace & World,
New York, 1966
Careers- and Oppnrtun,
1960 ’

- Working w1th Atams

es in ChémiSthy' 'Pa}iaﬁk,;Phi1ip;,Dhttcn, New York,

Elements, Compounds & Mistures, IPS Group.
~Definite and Multiple Proport1ons, IPS Group
‘The Mass- of ‘Atoms;.IPS Group

:Behavior of Gases; IPS Group

Crysta1s, IPS Group
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. EARTH SCIENCE

" The studen
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Weathered or Eroded

1.

2.
3.

1.

The student will be able to explain the differences between weather-
ing and erosion. :

The student will be able to describe the various types of weathering.
The student will be able to describe the various types of erosion.

. Water and the Land

The student will be'abTe to exp1ain‘what the water cyc1e is and how
it functions.
The student will be able to describe the relationship between ground:

water, surface water and water in the air and the water cycle.

The student will be able to explain the movement of various mater1a1s
by surface water.
The student will be able to explain, de;cr1be and d1scuss weathering

and erosion caused by water.

The student will be able to trace the formation of a river system

from its beginning to its maturity.
The student will be able to describe the var1cus gTac1ers and discuss

the formation of these glaciers.

The student will be able to exp1a1n the various gTac1a1 caused for-

mations (e.g..,: matterhcrns, ‘moraines, thrnughs, etc.).

The student will be able 'to 1nfer the 1mportance of the g]ac1al ages
to'man. :

The student w111 be abTe to describe the 0r1g1n of 1ake basins. ‘
The student will be able to discuss the various means of. destroy1ng

lakes,’ 1nc1ud1ng fresh water 1akee be1ng converted to saTt water
.1akes ‘ . : :

Work. DF tre Wind . '.,T;?t ' _j »_',lL' ”ij'”';,[ﬂﬁﬁi;f.ja L

1,

The student w1]] be ab]e “to- exp1a1n descr1be, and d1scuss weether1ng~”

‘and erosion caused by wind. N oy
The student will: be ab1e o exp1a1n the movement Df Var’ou 'mater1aT'“*
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V1_ The student will be able to explain the constructional force, vul-
canism. .
2. The student will be able to identify the types of volcanoes and
their 1ife histories.
3. The student will be able to recognize the evidence of volcanic activ-
ity within a given area. '
C. Mountains, Plateaus and Plains
The . student will be able to relate geosyﬁc]inesg.isostasy and mountain
origin with one another.
- 2. The student will be able to describe the theory of continental drift.
3. The student will be able to describe the various types of mountains
4

!
"

and expiain their 1ife histories. ;
The student will be able to identify plains and plateaus and explain I
their formations. .

D. . The Earth Shakes

1. The student will be able to explain the causes af earthquakes. i
2. The student will be able to explain the pr1nc1p1e behind an earth—- ;
quakes movement of the -ground. - : ;

3. The student will be able to 1dent1fy some of the areas where ear*h- A
' quakes are common. ’ 3

E. MWhere Does Man Fit In?

1. The student will be able to compare and - contrast the forces that are L” 2
bu11d1ng the earth and draw conc1u51ons as to the1r 1mpurtanee to
man. : : : e

IV Water Water Everywhere ‘

A R R R

rDbJect1ve N The student w111 be given ‘the opportun1ty tc d1sc@Ver through N
© .~ ..~ observation and. ‘investigation, that the sea and its. ‘basin possess’
11Fe, structure and mct1on s1m11ar to that of the dry 1ands -

SRR sihis s

A.U The : Sea and its F],oor‘
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The Geologic Clock
1. The student will be able to identify the geologic eras and petiads.:'

2. The student will be able to describe the use of fossils in deter-
mining a given area's age, o '

Putting the Pieces Togetheﬁl

1. The student will be able to deduce what geoTog1ca1 events took place
by analyzing the rock layers in a. g1ven area. -

The Parade of Life

1. The student w111 be able to relate the poss;bTe ways a foss11 may

be formed. -

2. The student will be able to make 1nfe¥ences that 1ife has changed
through time using fossil records.

3. The student will be ab1e to trace the evoiut1on of 11fe thrcugh the

eras and pem ods

The Sky's the L1m1t

Objective: The student w111 be g1ven the opportun1ty to d1scover the earth s

A.

n1chew1n an ever—chanc1ng so]ar system and un1Verse

Ga1ax1es Caicre

',]i’ The student will be. ab]e tO expTa1n the use and work1n 5 of var1ous

r'vastronomers tools. " - B cole : :
"~ The student will be able tu exp1a1n the ‘measuren ' various charac—

. teristics-of stars ‘and-distant ga1az1es (e. ; s S 1ze, mass, R

Vrden51ty, co]crs, temper‘atures,,etci)i




VII.

“A. The Sun s Raysl,-'f9i?"‘l§
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The student will be able to explain the theory of *the moon's for-

2
mation.

3 The student w111 be able to discuss the structure of the moon.

4. The student will be able to relate the moon, the sun, and tide move-
5

ment with one another.
The student will be able to- exp1a1n the relationship between eclipses

_.and the moon.

D. A Walk 1n,Space

1. The student will be able to discuss the'history of man in space :
2.. The student will be able to explain the Pe]et1cnsh1p between graV1ty, A

- orbits and rocket propulsion. -
3. The student will be able to deduce the prob]ems a space voyager wou1d
- have to overcome to Journey from one p1anet to the next. :

E. Mot1ons of the Eerth

1. Tisa student w111 be abTe to prove the earth rotates us1ng the Foucau1t

‘Pendulum. -
2. The student will be able to exp1a1n day 1ength and seasona] change
~'using the earth's rotation and revolution. around the sun, :

Wind, Rain and the Cocanut

'Objective:, The student W111 be q1ven the opportun1ty to exp1a1n, through

.observation:.and 1nvest1gat1on what causes the dayf

to—day
weather which: surrounds h1m.i! :

: 'Igﬁ-The student w111 be. ab]e to 11st the. 1;1“
.~ phere around the earth. iy
:{fThe student w11]_b“

SRR B et 78
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water which can be changed from one form to another by melting,
freezing, evaporation, condensation and sublimation.

The student will be able to explain the process of. evaporation.

The student wiil be abi . to relate what relative humidity is and how
it can be measured.

The student will be able to explain the process of condensation.

The student will be able to relate condensation and dew point.

The student will be able to explain ths process of cloud format10ni
The student.will be able to idéntify several différent cloud forma-
tions. R

The student will be able to exp1a1n the d1fference between fogs and
- smog. ‘

The student will be able to d1sauss the theory of prec1p1tat1on

The student will be able to identify and exp1a.n the different forms
and formations of precipitation.

The student will be able to operate the 1nstruments used to measure
precipitation.

12. The student will be able to explain why d1Fferent areas haVe d1Ffer—
ent amaunts of prec1p1tat1on :

Q0 W Noons WM

—

—
rdi

. »Mak1ng of the Neather'

=

1, Thé student w111 be ab]e to exp1a1n the format10n of d1fferent typesf

‘ of weather fronts. = . )

2. The: student will be ab1e to exp1a1n the fDrmat1Dn of d1fferent types
‘of stnrms ; T L o .

' E!? Why’Coconuts Don 's. Grow in: the North

1;-fThe student W111 be ab1e to 115t the factors that 1nf1uence the c11—f‘i’
mate in. a given area: S ‘ e el

,ggl,The student,w11]ybe ab]e to c1ass1fy the d1Fferent
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Minerals: (Pupil References)

Earth's Adventures - Fenton, C. L.; John Day, New York, 1942

Riches From the Ea*th - Fenton, C. L. & M., A.; John Day. New York, 1953.

Our Scientific Age (Singer Scientific Series) - Frasier, G. W., MacCrocker,
H. D., and Decker, D. G.; L. W. Singer, Syracuse, New York, 1956

Our Scientific World (S]nger Scientifif Series) - Frasier, G. W., MacCrocker,
H. D., and Decker, D. G.3 L. W, Singer, Syracuse, New York, 1956 :

Crystals and Crystal Grow1ng - Ho]den A. and Singer, P. L.; Anchor Books,
DoubTeday, New York, 1960 ' - : o } : ‘ o

Minerology and Some of Its ‘Applications - Hurlbut, C. S., Jr.; Mineralogical

Society of America, Harvard Universtiy, Cambr1dge Mass. ‘ oo
1000 Million Years on the Co]orado P1ateau - Look B.; Bill Press Denver, o o
: 1955 . -
Earth Sc1ence, The WOrld we Live In - Namovitz, S N. and Stone D. B.; Van
Nostrand, Princeton, New Jersey, 1960 _
The Earth, A Great Starehcuse - Parker, B. M., ‘Row Peterson Evanstnn SI11., -
1947~ 3
Modern Earth Sc1ence - Ramsey, S. and Burck1ey, R. E.,.Halt R1nehart &
, ‘Winston,; New York, 1961 ~ ;
Treasures- of .the: Earth - Reinfeld, F. Ster11ng, New’ York, 1954 ST
Uranium and Other Miracle Metals - Re1nfe1d F. Ster11ng,_New York,.1955
Rocks and- M1nera1§ (Wonder Backs) - Rhoads,~G Grosset -and’ Dun]ap, New~York,
1950 o T o
Child's Book of’ Stones & Minerals - SWEnscn,‘f Maxton New York 1955
D1am0nds —’L1m “H.S. Marrcw, N‘w York 1959 R R

fRQckS (Teacher Reference) W

‘Textbook of “Geology -~ Farre]s, R ”M.

~Principles of- Geo]ogy‘--a111u1y,~

- Freeman, San Francisco, 1959 . . el

Introductian to: Phys1c31 Gea]ogy’— Longwe11 C R and F11nt R F 3 wiley;;~
ik New Yofkf 1 55 = e L ’ ‘

WHarper,'New York 1951 e
i and W'odford A 0 5N

; Waters,~:

S Ch1cago
*fA11 About 0‘
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Metamorphism: 7
Igneous and Metamorphic Petrology - Tuiner, F. J, and Verhoogen, J.; McGraw
~ Hi1T, New York, 195] .

Earthquakes and the Earth's Interior: (Teacher References)

The Birth and Development of Geological Sciences - Adams, F. D.; Dover, New
York, 1954 : :

Qur Earth - Beiser, A.; Dutton, New York 1959 _

About Earthquakes - Eiby, G. A.; Harper, New York, 1957

Seismicity of the Earth - Gutenberg, B, and R1chter, C. F.: Princeton Uni-

. versity Press, Princeton, New Jersey, 2nd Ed., 1954 .

Fundamentals of Physical Sc1ence - Krausgopf K. B.; McGraw H111 "New. York,
4th E.., 1959

Physical Gea]ogy - Leet, L. D, and Judson, S.3 PrentjcevHa11, Eng]ewood Cliffs,

- New Jersey, 3rd Ed., 1958 .
The World in Space - Marschack, A. Dell, New York, 1958 T
"Earthquakes in Kein County, Ca11F0?n1a ‘During 1952" California Department
of Natura] Resources, Division of M1nes Bulletin Nb 171 - Oakeschott,

G. B.; San Francisco, 1955
Eiemggtary4§g¢smology - Richter, C. F.; W. H. Freeman, San Franc1sco, 1958

Earthquakes ahd°£he¥Earth?s interiok (Pup11 References) o :
,RestTess Earth - wy1er,iR>“and Ames , - G., AbeiardeSchuman, Nekaqu, 1954i,k,;-

- Structural Geology & Mountain Bu11d1ng : ' ‘ :
- The Cause of ‘Mountain Bu11d1ng = An Enigma - Eard]ey,.A J ﬁmar1can Sc1en-
7 tist; June, 1957 - - :

B1Dgraphy of the Earth:: “Its- Past Present and Future —,Gamow, George, Mentor
'~ Books M=27 (paperbound) 1948 B
Fundamentals of - Earth Science - Thompson, H. D 3 App]eton Century Croft 1960

Elements- of Geéﬁugy - Zu‘berge JiHL g Jchn Wiley; New York,41958

'-fﬂfmospher1c Sc1ence,

©Clamatology. —'Haurwitzf' and - Austin, J. oMo McGrawﬁH11] New York 1944
‘Weatherwise = Laird,C:/ ' 528*‘ 4 therim

A Selective. B1b]1ography
135 136 and. 1](3)1

P SI—
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Floor of the QOcean - Daly, R. A.; University of North Carolina Press, Chapel
Hilt, 1942

Rainfall ‘and Runoff - Foster, E. E.; McMillian, New York, 1948

Realms of Water - Kuenen, P. H.; Wiley, New York, 1955

Hydrology - Meinzer, 0. E., ed.; Dover, New. Yerk, reprint, 1949

Se1enee of the Sea for Current Science and Aviation - Funcus, H. J.; Ameri-

~can Education Publications, Columbus, Ohio, 1952

Water, Its Reservoirs and Work: (Pup11 References)
Water, U.S.D.A. Yearbook - U.S. Department of Agriculture; U. S. Government

Pr1nt1ng Office, Washingtcn D.C., pp. 1-218, 1955 ,
Water Supply Paper Series - U.S. Gee10g1ca1 Survey, u.s. Government Pr1nt1ng
— Office, Washington, D.C. .
Science Exper1ences - E1ementary School - Parker, B. M,,_Row Petersons

Evanston, I11., 1952

Glaciers: ' L
Glacial and Pleistocene Geolegy - Flint, R. F.3 w11ey, New York, 1957 B ,
Principles of Geology - Gilbury, J., waters, A. C. and WQodFord A O Free-
man, san Francisco, 1959 B
‘Geomorphology, The Evolution: of Landscagg_= H1nds, N E A.g Prent1ce Ha11 New - -
York, 1943 i el

M1nera1 Resources ) _
Principles of Econem1e GeoTcgz_- Emmons, w H,, McGraw H111 New Yerk 2nd

~ Edition, 1940 .
- Encyclopidia of . Se1enee and. Teehno?cgy - McGraw H111 New York : , . B
" Non-Metaliic. Minerals = Ladoc, R. B,.and Myers, w; M., MCG*'WEH111 New Yerkfaf;;H>
Z?nd Edition, 19561.. . B ' SR e
- Mck1nstry, H E., Prent]ce Ha11

M1n1n’ Geelo %

— 1958

f7As£renomy (Teacher References)
‘,.";:AStr‘Dr'omy = Baker_ Y -
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Introduction to Paleontology: '
Search for the Past, An Introduction to Paleontology - Beerbower J. R.
""" “Prentice HalT, New York, 1960

The Dinosaur Book - Colbert, E. H.; McGraw Hill, New York, 1951
Invertebrate Paleontology - Easton, W. H.; Harper and Brothers, New York,

1960
Invertebrate Fossils - Moore, R. C., Lalicker, C. G., and F1scher, A. G.;

;VAff”MﬁGraw H11T, New York, 1952

Sedimentation: : ‘ ' L ,
Sedimentary Rocks - Pett1john, F. J., Harpers, New York, 2nd Ed., 1957

Sequence in Layered Rocks - Shrock, R. R. McGraw Hill, New York, 1948
Principles of Sedimentation - Twenhofe] w H.: McGraw H111 New York, 2nd

o Ed.,41950

Films:

Crystals (black & wh1te),f25 m1nutes, Educat1ona1 Serv1ces, Inc.

In the Beginning, 1954, 28 m1nutes (sound, co]ov), available from Modern
Talking Picture Serv1ce B

1955 Eruption of Kilauea. (co]or) 20 m1nute5; ava11ab1e for transportat1cn :
costs only. from U.S. Geo1ng1ca1 Survey,. Wa5h1ngt0n 25, 'D.C. .or U.S. o

. . Geological Survey, Denver Federal Center, Denver 2, Co]orado S

Earthquakes (black & wh1te) 16" mm sound “10 minutes, Aimanac Films :

The Face of. the Earth (scund CD1DP) 16mm, 12 m1nute5, Eneyc]@ped1a Britan-

“nica Films S
The Hidden Earth (sound, co]or) 16mm, 12 m1nutes? Encyc]oped1a Er1tann1ca

oo WFilms e

In the’ BEgThhThg (sound, ca]or) IEmm 29 m1nutes, Magnc11a 011" Company :
“Mountain Building (sound bTack &, wh1te) 16mm 11 m1nutes, Encyc1oped1a ;.,

... Britannica Films: = - S : "~ :
The Unchained" Goddess (sound co10r) Amer1can TeTephon’ and Te]egraph Co.,*~’?;
7 B9 minutes, free:on:loan .. . ST - B
Wear1ng ‘Away of ‘the: Land (bTack & wh1te), : ]

Br1tannica F11msv ST L AT e T

RN A

Wat s Cycle (biack ‘white
work of: Running Water- (black
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GENERAL BIOLOGY

I. Introduction to A.T. Biology

Objective: The student will demonstrate his understanding of Lhe procedure

and ideas behind individualized instruction, as well as what
11fe is and the use af basic equipment necessary for laboratory

use.
A. You should know about this first:
1. Each student will be able to operate the audio-visual equipment in
the carrels. ,
2. Each student will be able to understand the routine procedure of
check-in/check-out, recording work completed, grading, test taking,
and use of demonstration materials.
3. Each student will be able to become familiar with lab procedure,
individualized owrk, gruup sem1nar, and 1nd1V1duan conference.
B. The Beginning and The End 7
1. Each student w111 be ab]e to 1dent1fy the thrse hypothes1s of where
1ife came from-and contrast them with each other.
2. - Each.student will be able to define b109enes1s and ab1ogene51s
3. Each student will be ab1e tn formuTate a. workab]e def1n1t1on of ,
“their own 1life. o ) -
4. Each student will. be ab1e ta construct an.: outTTne of the ear1y Renais= .
, sance history of 1ife science 1ead1ng to: evo]ut1an and the cell theory,
5. _Each student will be-able to raise questions. abcut Drgan1c echut1cn S
' and. whether it is- probab1e and. poss1b1e._t»g- B : o
II. Eco]ogy and. Interact1en ‘ — | '

-ObJect1ve:j The student w111 demonstrate h1s undsrstand1ng of the re]at1on—‘

" “'ship of organisms to the" ‘environment-‘by: explaining” var1cus 1nter,
~,,act1ons betWEen organ1sms in: g1ven}commun1t1es.~,§i‘ 3 Creien, N
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Each student will be able to write or recite what all of the major
biomes are and relate the major types of vegetation and animal life
found in each of the biomes.

Each student will be able *o compare at least two different biomes
as to abiotic factors and biotic factors.

Each student will be able to relate suscession and climax in an eco-
system and the factors involved in caus1ng these changes.

Each student will be able to identify the major problems that organ-

isms face in 1iving on land.
Each student will be able to contrast the effects of altitude and

latitude upon the ciimax vegetation.

C. Life in a Pond

1.
2.

Each student will be able to identify the three water zones in a pond
divided by the amount of light penetration.

Each student will be able to identify the VaPTGuS areas of the pond
and the various organisms that can be found in this variety of habi-

tate.

- Each student will have a general knowledge of the animals and plants

of the pond as to what they look 1ike and where they may.be able to
find them, and how they make their 1iving in the ecosystem. :
Each student will be able to identify and use the various pieces of
collection equipment to be used on.a field trip.

Fach student will be able to know and demonstrate the various pra=
cedures of collecting materials. for all four-team ass1gnments at _the

pond.

D. Field Study of a Pcnd

1.
2.

3.

E. The

III. The L1v1ng Ce11

Each student will be. ab1e to undertake a. field study of a pond, do—
ing the collecting and sort1ng of biotic material. - .
Each student will be able ‘to record and evaluate the ab1at1c factors‘
from direct observation of the-habitat.

Each student will be able to evaluate the 1nterra1t1onsh1p GF biotic .
and abiotic materials- that they observed, collected and recorded:as

to both food and energy chains, 1nf1uenc1ng factors outside the eco-

system,-and. pyramid of numbers.
Each student will be able to compare thTS stud1ed Food ecosystem w1th

other ecosystems of the b1asphere

Borb —i"Can Any of Us Eseape?“-'

Each student W111 be able. to 1dent1fy the maJQr pel]utlon prab]ems

of our env1ronment.

" Eachstudent will be able- to reTate the po]]ut1on prcb]ems to. the

.major. problem:of over-population.: :
"Each student will be.able to compare the pcs1t1an of the 1nd1v1dua1

" to a population and: how the: population fits to"a cammunTty.

Each student will“be able to identify the parts of* popuTat1on‘dynam1ce

~and compare :these to pollution and- Dver—Popu1at1on.;

Fach student will be:able: t6- compare:and’

contrast the'bas1c pr1nc1p1eser
of eco1agy w1th our present d11emmav T . .

o11ut1on.ﬁv,;c

0b3ect1ve4 The etudent w111 demonstrate h1s understand1na of the structures

_of acell ‘and- how'these structures funct1cn as we11 as hcw a ce11 :
: reproduces 1nt0f’ ' 31 Al L e




FILMED FROM BEST AVAILABLE COPY

| (84)
A. The Building Blocks of Life

1. The student will be able to write or recite the cell theory and the
history that brought about its formation.

2 The student will be able to identify the part played by Hooke, Scheil-
den and Schwann, aided by the work of Verchow in the development of
the cell theory.

3. The student will be able to identify the various parts of a cell and
the locations of each.

© 4. The student will be able to compare the relationship of the size of
o a cell to its ability to carry on vital functions.

B. The Land of Diminishing Returns

1. The student will be able to write or recite the function of the follow-
ing cellular parts:
a. Nucleus.

. Chromatin.

. mitochondrin.

. Vacuole.

. Cell membrane. )

Endoplasmic reticulum.

Ribosome.

. Nucleolus. _

2. Each student will be able to relate how the nucleus controls the for-
mation of protein.

3. Each student will be able to identify and compare the basic principle
of active transport and its energy requirements.to normal cellular
diffusion.

SQ h 0 oW

C. Mitosis

1. Each student will be able to relate the general changes undergone by
a nucleus through the four phases of mitosis, and identify each stage
on a microslide of onion root and whitefish bastula.

2 Each student will be able to write or recite the major changes that

- occur in the nucleus during interphase, both visible and invisible.

3. Each student will be able to relate the two processes of equational
cellular division and correiate the connection between the two. ,

4. Each student will be able to contrast several changes between plant

and animal mitosis.
IV. The Energy to Run the Organic Machine

Objective: Given a chemical process necessary for organic.life, the student
will be able to explain and/or demonstrate the process and inter-
relate it to the other processes of life. N - y

A. Energy, Matter and You

1. Each student will be able to define Energy. = _
2. Each student will be able to 1ist the three states of matter and the
differences in molecular motion. ~ R S A T
3. Each student will be able to write or recite the definition of the
" chemical and physical properties of matter and give at:least four
~ examples of each one. - ey S ol
4. Each. student will be able to compare potential energy with kinetic.
o ., energy. ' ‘ , : ' : : ,

93
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Each student will be able to relate the transformation of energy and
matter from one form to another in three diffarent instances.

Each student will be able to identify the basic structures of matter
and the construction of atoms and molecules.

Each student will be able to compare the differences between ele-
ments, compounds and mixtures.

Energy in the Atom

Each student will be able to write or rvecite the three particles
that make an atom. )

Each student will be able tc relate the attractive forces that hold
the particles of the atom together.

Each student will be able to explain the concept of energy levels in
relationship to the position of the electrons.

Each student will be able to construct a picture of the orb1t1ng
electrons and their positions to each other.

Each student will be able to contrast how atoms are constructed in
relationship to 103 different elements.

Each student will be able to contrast the relationship between the
electrons in the outer energy level and how chemical bonds form to
make molecules.

Carbon Atom

Each student will be able to construct the atomic structure of carbon.
Each student will be able to relate that carbon has four covalent
bonds and that it shares electron pairs when it forms these bonds.
Each student will be able to write or recite a mo1ecu1ar Formu]a and
a structural formula for simple carbon molecules.

Each student will be able to contrast how carbon, because GF it bond-
ing, can form so many different molecules by forming straight cha1ns,
chains that form many geometric figures as well as rings.

Each student will be able to relate carbon will not only single bond
with itself, but will double and tr1p1e bond W1th each other and be-
come more. react1VE this way.‘ ,

Carbon Compeunds

1.

Mmoo W N

The

Each student w1]1 be ab]e tQ construct three bas1c carbon compuunds ,
that are common to all 1iving things. : '
Each student will be abie to identify the bas1c units that make up
carbohydrates, fats, and proteins.

Each student will be able to identify and construct the basic s1mpie[
sugars and bond them tngether to form the complex carbohydrates. '
Each student will be able to construct giycero1 ‘and fatty acids, put
the two together, and make up a 1ipid. :

"Each student will be able to construct aming ac1ds, bond1ng them with

peptid bonds te form prote1n mo1ecu1es."

Reason For Go

. Each student will be. ab]e to def1ne and give examp1es GF pctent1a1'

and kinetic energy.

Each student will be abTe to describe ‘the changes 1n entropy that
changes in energy and organizations cause.

Each student will be able to write or.recite what an’ endergon1c and

- -exergonic . reaction is and compare the relationship to energy.

Each. studeént will be able to. deF1ne entrapy aﬁd re]ate 1t to the dy=

“namic equ111br1um Qf a. celq -

94



VI.

F.

ATP

1
2
3
4.
5
6

The
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‘Action

Each student will be able to identify the chemical structure of ATP.
Each student will be able to differentiate usable forms of energy
inside a living cell.

Each student will be able to define a high energy bond and relate
how the cell utilizes it to do work in ATP to ADP cycle.

Each student will be able to write and recite the basic types of
cellular work and some examples of these in a cell.

Each student will be able to identify the action of ATP and relate
how a muscle 7 1ber performs work.

Each student will be able to relate the general energy cycle from
the sun to ATP in a living cell.

Production of Go

Each student will be able to define Radiant Energy.

Each student will be able to relate the function of chlorophyll to
its structure and imolecular change in trapping energy.

Each student will be able to recite or write the three pathways that
1ight energy follow after being absorbed by the chlorophyll molecule.
Each student will be able to contrast cyclic and non-cyclic phospho-
relation in their Droduct1on of ATP during the 1ight phase of photo-
synthesis.

Each student will be able to write or recite the general functioning

- of the dark phase of photosynthesis w1th the products and mater1a1s

used in this phase.

Each student will be able to construct an overall picture of the en-
tire process of photosynthesis and relate it to the energy require-.
ments of all 1iving things in an ecosystem.

Using Go for Life

1.

2.

W

Each student will be able to relate the respiratory process to photo—
synthesis, ATP, the mitochondris, and cell metabolism. -

Each student w111 be able to describe the three major processes (g1y—
colysis, Krebs Cycle, and electron transport system) and relate the
transfer of energy from one to another. ,

Each student will be able: to compare the 1ikenesses and differences
in aerobic and anaerobic respiration. :

Animals Without Backbones

A.

g

One

'Obje;tiVe: To give the student a comparison and overa]] v1ew of the various

types of invertebrate animals.

-Celled Drganlsms

"Each student will be abTé to identify some common protozoans.:

Each student will be able to describe the different means of move-
ment of different protozoans.

. Each student will be able to Tist the 1mportant structures and the1r :

functijons. .
Each student w111 be able tu dnscr1be the repraduct1on of protozoans

Ho]]ow Bodied Animals .

1.

Each student will be ab]e to re]ate “how the mu1t12911u1ar COﬂthTOn
perm1ts eFf1c1ent d1v1s1an oF 1abcr,;w- : o ,

~ o5
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2. Each student will be abie to 1ist and define the major structural
characteristics of sponges and coelenterates.

3. Each student will be able to relate the feeding and reproduction of
hoth of these phyla.

4. Each student will be able to compare the likenesses and differences
of the sponges with the coelenterates.

5. Each student will be able to make a comparison of the degree of all
specialization that occurs in sponges -and coelentrates.

Worms

1. Each student will be able tc identify the general phylum character-
jstics of the three phyla of round, flat and segmented worms.

2. Each student will make a comparison between these three groups in
structural, evolution, and way of 1life.

3. Each student will show and explain the great diversity of the various
animals within these three groups. ,

4. Each student will be able to constrast and compare the highly organ-
ized systems of the earthworm with the simple ones of the planaria.

Soft-Bodied Animals

1. Each student will be able to identify the general characteristics of
the phylum mollusca.. :

2. Each student will be able to relate the great diversity among the
group of four classes as well as common characteristics of each class.

3. Each student will be able to identify the general body structures of
the fresh water clams. o _ ,

4. Each student will be able to identify and relate the general physi-
ology of the animals digestion, circulation, respiration and nervous

- system. - :

5. Each student will be able to write or recite the 1ife cycle and re-
production of the clam. , o , *

6. Each student will be able to compare the greatly specialized squid
with the other members of the group. - ' ,

Knights of "Olde"

1. Each. student will be able to define:and recite the general character-
istics of arthopods. - ST T o :

2. Each student will compare and contrast the difersity among:-the animals.
in this phylum.. ' : ' - ' 5 - S

3. Each student will be able to identify the behavior responses from ex-
ternal environment. - ' : FE T S

4. Each student will be able to differentiate the structural adaptations
“in. the appendages of this crustacean. . _ e R

5. Each student will be able to identify the parts of the internal anatomy

5 of the crayfish as a representative arthropod.. L

. Each student will be able to write or relate some of the economic im-
portance of this group to man. E T ; . : '

Spiny-Skinned Creatures

1. Each,Student_wi11.be:abTe'to,1ist‘thé;major(characteristics of the
‘phylum Echinodermate. R T :

2. Each student will ‘be able to describe the structure and way of 1ife
of the starfish. . - -~ : ' - S

3. Each student will be able to make a comparison of the Echinodermata at
“the transitional form of 11fe between invertebrates and vertebrates.
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VII. Simple Plants

Objective: Each student should be able to relate the general characteris-
tics of the non-vascular plants and compare these in a phylo-
genic arrangement to the evolution of the plant kingdom.

A. The Small Ones - Virus and Bacteria

1. Each student will be able to relate in writing the following things
about bacterija: -
a. Structure.
b. Types.
c. Size.
2. Each student will be able to, relate the methods and conditions that
bacteria are able to survive.
3. Each student will be able to relate the factors and conditions that
have an effect cn growth rate and reproduction of bacteria.
4, Each student will be able to T1ist the nutritional requirements of a
bacteria. .
5. Each student will be able to discuss in paragraph farm the two con-
ditions of transformation and transduction.
6 Each student will be able to discuss the Factdrs and cond1t1ons that
relate bacteria or pathogens to diseases. ,
7 Each student wilil be able to re1ate the f9110W1ng things abcut ant1—
biotics: ‘
a. Spectrum of influence.
b. Specificity.
¢. Production.
d. Control of bacteria.
e. From where they come.
8. Each student will be able to relate the structure of a virus.

9. Each student will be able to relate the 1ife cycle of a virus and
explain the cycles relationship to 1living cells or hosts. '

B. The First Green Ones

1. Each student w111 be able to .relate the basic structure and compare
it to the single-celled bacteria.

2. Each student will be able to compare and contrast the EVulut1on of
algae .through the various forms and also with:other plants. .

3. Each student -will be ‘able.to relate the var1dus a1gae types, their
11fe cycles and color of p1gmentat10n .

C. Fungi

1. "Each student will be able to identify thervaricus-types of true fUngi
and their Tife cycTes.
Each student will be able to.relate the bas1c structure of the Fungi
" and their asexual and sexual’ forms- of reprcduct1dn.
Each student will be ab]e to have a- V15ua1 1dent1f1cat1dn of - the many
forms of. fungi. ;
. Each student w111 be able to"re]ate an. undérstand1ng of the 1nv01uns
tary relationship of fungi to protozoa -and the: 51mp19 green plants. .~
5. Each student 'will be able to contrast the ‘economic 1mp0rtance of B
severa] of the forms- to our. everyday 11fe 1n Mantana PR T

-PLAJM

D. Trend Toward CumpTex1ty ‘ ,

e
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Each student will be able to compare the common structures of the
simple green plants.

Each student will be able to contrast the evolutionary changes in
the green plant from a water environment to the simplest land plants.
Each student will be able to write or recite the seven adaptions
that are needed to occur to make survival possible for a green plant
on land.

Each student will be able to compare and contrast the alternation

of generations of algae and moss.

Each student will be able to relate how alternation of generations
makes a plant more adaptable in a changing environment.

The Machine and How It Works

Objective: Each student should be able to identify the major systems and

organs of the human body and apply their structure to the func-
tioning of these systems.

Food and Where It Goes

1.

The
1.

2
3
4.
5
6
7.

tics of the d1gest1ve process were deveToped from ‘an evo]ut1onary
point of view. - ,

Each student will be able to describe intrace11u1ar digestion and
extracellular digestion.

Each student will be able to explain the importance of d1gest1on ,
Each student will be able to explain how the food is acted upon from
the time it gets into the mouth until it reaches the large intestine.

Pump and Transportation

Each student will be able to write or give craT]y two major functions
of the circulatory system.

Each student will be able to recanstruct the evo]ut1ena y deve1epment
of the circulatory system.

Each student will be able to contrast and eempare an Dpen c1rcu1atury
system with a closed system.

Each student will be able to trace the F1ow of b]ood through the
heart, naming the parts 1n surcess10n ‘

“Each student will be able to: re1ate the éompcnents of b]ood to the1r

function.

Each student will be able to list the character1st1cs and funct1en of
the arteries, veins, and platelets. R
Each student w111 be able to. trace the c]otting process.» .

C1ean Air and water

Each student will be ab]e to- re1ate an evo]ut1onary and structura1

"~ comparison of both systems in animals.

Each student will be able to relate the three main organ systems
ut111eed by ccmp]ex an1ma15 and. how they work in: mov1ng oxygen to-

' _cells.

" Each- student w1]1 be ab1e ta compare the needed structura] changes’l‘

in lung tissue of the ‘various vertebrate. an1ma]s,r¢u

Each student witil understand the’ structure and mechan1cs of the

‘breathing process in humans. .-

. Each student will be able to descr1be the three bas1c n1trogen wastes '

and the 1mportance oF each 1n the1r remove1 frem the 11V1hg an1maT
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6. Each student will be able to recognize other systems in the human
that perform an excretory function other than the kidney.

7. Each student will be able to relate the basic structures of the ex-
cretory system as well as the structure of the kidney.

8. Each student will have an understanding of the filtration and re-
absorption process as to how they are performed and the products
involved, since the basic physiology of the human kidney is Tmportant

D. Control, Circuits and Cerebrum

1. Each student will be able to identify as to structure and function
the major areas of the central nervous system.

2. Each student will be able to explain the workings of a simple reflex
arc.

3. Each student will be able to describe the effects of the controls
centers of the various autonomic functions of the body.

4. Each student will be able to compare the advance in evolutionary

_ development of simple invertebrate systems to man.

5. Each student will be able to express and demonstrate how the electric
chemical movement of an impulse occurs along a neuron and across a
synapse.

6. Each student will be able to relate how the nervous system with the
endocrine system controls certain functions of the organisms.

7. Each student will didentify what a hormone is and how it performs as
a chemical messenger with a built-in feed back mechanism.

E. Muscles

1. Each student will be abie to compare and contrast the three major
types of muscle tissue found in most mammals.

2 Each student will be able to construct a picture of a section of a.
myofibril and label the various bands.

3. Each student will be able to construct a picture: of the gross anatomy
of a muscle and label the parts. :

4 Each student will be able to ‘describe why, when he ‘looks at a skele-
tal muscle. he sees striations and describe what makes up the stria-
tions.

F. About Birds and Bees

1. Each student will be able to fe11ew a pattern of sexua] repreduesien
- through the animal k1ngdom, see1ng many differences but deducing. a
- - common pattern in all.
2. Each student will bhe ab]e te cempare ﬁhe d1FFerences in externa] and
internal ‘fertilization.
3. Each student will be able to descr1be the var10us patterns of repro-
duction within +he mamma]s - , , '

G;'_Develepment

1. Each student w111 be abTe to dEPTVE, threugh cempar1sons w1th the frog
~and chick- deveIOpment,van understanding of early human: deve1opment
2. Each student will be able to 1dent1fy the various. changes that occur
- in ear1y embry0n1c deve]opment Sl :
3.  Each student will be able to 1dent1fy the three embryon1c t1ssues and
what major systems develop from each. :
4 Each student will ‘be able to describe the changes that are undergone

o "V'1n the uterus after ferL111zat1on has cccurred
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Each student will be able to discuss and compare the basic pattern
of embryonic development in all vertebrate animals as an evolution-
ary trend in the development of mammals.

The Land Turns Green

Objective: Each student should have an understanding of vascular plants

and relate their structures and 1ife cycles on an evolutionary
basis with the lTower plants.

A. Vascular Plants Take Over

1.
2.

Each student will be able to describe the general characteristics of

vascular plants. 7
Each student will be able to draw scme conclusion from the fossil

record of vascular plants in demonstrating the evolutionary advances

from these to our present-day angiosperms.
Each student will be able to relate the fossil and isolated 11v1ng

remnants - of past groups to the modern ferns and mosses.
Each student will be able to identify and develop the 1ife cycle of
a fern and a moss.

B. Forever Green

1.
2.
3.

1.

2.
3.

Each student will be able to describe the alternation of generations
of gynmosperms.

Each student will compare the structura1 and functional changes that
have evolved from earlier vascular to the gymnosperms.

Each student will realize how gymnosperms provide useful resource to
our civilization.

C. Daisies

Each student will be able to devaTDp through ev1dences of the charac-
teristics of the simpler plants a theme that will explain how the

flowering plants became the dominate plant.
Each student will be able to relate the cycle of flower p1ants through

lTikenesses and differences with other plants. :
Each student will be able to explain how 3pec1a11zed structures ‘that
have come from evolution have better adapted the flowering p]ants to

surv1ve the enV1renment

‘D, Three Musketeeﬁs

Each student w111 ‘be ab]e to identify the magar parts or roats, stem5,~

and leaves.
Each student will be abTe tc d1scus5 the Funct1cn1ng of Lhe magor

tissues of roots; stems: and leaves.

‘Each student will be able to identify some of the 1mportant cell

types ‘and how their structures adapt them. to do a particular Function

within the plant.
Each student will be able. to co]1ect and 1dent1fy a few basic f1awer

plants by vegetative structure

Fcrb1dden App]e

Each student w111 be ab]e to 1dent1fy the bas1c structures of the

flower. o
100
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2. Each student will be able to relate the processes of poilination,
fertilization and seed development.
3. Each student will be able to descr1be the alternation of generations

of flower plants.
4. Each student will be able to relate the various structures and types

‘ of fruit and seeds.
X. Heredity

Objective: Eachlstudent should be able to identify chromosomes and relate
these cellular structures to Mendelian genetic principles to
solve simple genetic problems of the monohybrid and dihybrid
types. o

A. Thread of Life

1. Each student will be able to relate orally or in writing the follow-
ing things about the DNA molecule:
a. The three units that make up the DNA molecule.
b. - The four different nitrogen bases.
c. How these units are put together.
d. The coded arrangement of the bases.

2. Each student will be able to describe the process of rep11cat1on or
duplication of the DNA molecule. :

3. Each student will be able to relate DNA code control in the nucleus
to the building of a protein at the ribosome.

4. Each student will be able to describe what a mutation is in re]at1cn 
to a change in DNA. : , :

B. Cell and Chromosomes

1. Each student will be able’ to deF1ne the Fo11OW1ng terms

a. Gene.
b. Chramosome.
c. Tetrad.

d. Synapsis.

e. Centromere.

f. Spindle.

g. Centrosome. . ' '

Each student will be ab]e ta def1ne the fundamenta] stages of me1051s
and .the. physical changes that occur in_ the cell. .

.. Each student will be able to compare and - contrast me1os1s w1th m]tDSTSL-
Each student will be.able to relate ‘what happens to.the chromgsomes in
meiosis to the genetic ‘explanation: of. Mendel's: Law." e
Each student will- be able to explain how: the: chromasome number goes .

from)d1p]o1d to hap]oid in the Format1on of a’ gamete (redut1an d1v1—£
sion S
Each student. w111 be. ab]e to. exp1a1n that genet1c cant1nu1ty and var1—j‘
- “ability are the physical happenings of- meiosis. L
7. Each student will be able to re]ate hcw mutat1on in. ce]Ts cccurs dur—"
' .ing the me10t1c process. : , IR

o bW N

o

o Labeefore Concept1on ”'

1. Each student w111 do a: cross 1nv01v1ng one ‘trait or a. monohybr1d cross
2; "Each student will be-able to ca]cu]ate.and wr1te the phenotyp1c and
genotyp1c rat1os for that chssi.. :
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3. Each student will be able to relate some of the definitions that are
basic to genetics, such as homozygous, heterozygous, genotype, pheno-
tvpe, dominant, recessive, and alleles.

4. Lach student w111 be able to define Mendel's first law of genetics.

5. Each student will be able to discuss Mendel's work and its contri-

- bution to modern genetics.

6. Each student will be able to relate how the gene pairs are selected
by each parent and the process involved, plus the recombination of
them and what it will produce for that tra1t “in the offspr1ng

D. How It All Happened

1. Each student W111 be able to recite and explain Mendel' s second Taw
of Independent Assortment.

2. Each student will be able to describe the relationship in combining
the information of monohybrids crosses to wark d1hybr1d problems .

3. Each student will be able to solve dihybrid corsses u51ng the branchpd
diagram method.

4,

Each student will be able to explain the following th1ngs how they

take place, and solve prob1ems concern1ng these: .

a. -Sex-determination. _

b. Sex-linked traits.

c. Sex-mosiacs. '

d. Polyploid. ' ' :

5. Each student will be abTe to apply the process of cross1ng cver to
explain the variability that can occur among linked genes. : .

6. Each student will be able to 1dent1sy other physical changes that

' occur in r*h)r*cnmi):s.ones that cause mutations in the organ1sms

XI. Evc1ut1on

Objective: . Each student shou1d be ab]e to éxp]a1n that the cont1nu1ty of o
' ~life - is'maintained by natural selection, and that there iz an'“ o
evo1ut1onary re1at1onsh1p among 11v1ng things supported by
'sc1ent1f1c ev1dence : ey e

A, 'Darw1n, SurV7Va1 and Other Things

1.”'Each student Will be able: to re]ate a br1ef h15tory af Darw1nkand tth;f
' events. that were 1nstrumenta1 “in.the so1v1ng ‘of:the thecry of evo]us;~uu:,
tion. . L e e

2. Each student w111 be ab]e to d1scuss Darw1n s hypothe i

- -selection and some .of -the: ev1dence to- support‘1t.n

3. Each:student will be- able to ite' t
.. to 5upport1ng naturaT sl
’ 44[”Each student w111 be ab1e tq

_5B.ﬂ:Creatures of the Past and Presentrg‘h? :

'=-]__=Each student w111 be able to de
it relates to. evolution, .. -
..2. "Each student will be a ‘to
- ““the elemental” forces :have  eff ed it
-~ 3. _Each student will" ‘be ‘able: to;expia1n thi
57*,,a11e1es on chang1ng popu]at1 ! '

fCQ:=Maneys to- Man
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1. Each student will be able to describe and discuss the evolutionary

) evidence of man's ancestry

2. 'Each student will be able to discuss the various forms of near man
and early man and the differences as related to man today.

3. Each student will be able to describe the evidences of tools and

‘ culture of man in the evolutionary pattern of his development.

4. Each student will be able to give an evolutionary explanation of
how the var1ous race OF modern man’ coqu have come into existance.

RESOURCES*_
Books.

-Understand1ng,Chem15try ~ Lessing; New Amer1can Library
Matter, Energy, and Life - Gaker and Allen; Addison- -Wesley
Inside the Living Cell - Butler; Basic Books
The Atom, A Simplified Description - Bush and Silvidi; Barns % Nlee, 1961
~Elementary Biophisics - Chapter 2. - Epste1n Addensen WEs1ey, 1963
LittTe Animals - Dobell; Dover B
This Is Life - Johnson, Steer, pp: 317 399 o
The Origin. of Life - Oparim;.Dover, 1987
On Men & Stars - Shap1v-'Bearen Préss, 1952
The: Earth.is Born - Cat. No. .523.1 '
- The Science of B1c1ogy - Weisz,- Chap 3. pp 39 46
Microbe Hunters - DeKruit: Harcourt and Brace -
" Pasteur and. Modern Sc1ence = Dubosi Basic Books
" Harvard Case Histories. of. Exper1menta1 Sc1ence R
. AnimaTs Without Backbanes - -Bushsbaum - L
Microbial Life - Sistram; Prent1ce Hall’
Mﬁcrob101ogy:- Andevsohn, -~ .. o
Virus and Man - Burney; Pengu1n,;jf -
. Beyond the. M1croscqpe,—'5m1th Pengu1n
.. Micro Biology - Peltran. . ot
.. Dynamicsiof: Deveiopment
- Growth_and Developmer
:-”fDevelopmen’ ‘Ba
~o Animals Struc
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Heredity and Development - Moore, John; Oxford University Press, 1963

MoTecuTar Biology of the Gene - Watson, J. D.; W. A. Benjamin, Inc., 1965

Biological Science tor High sSchool - Gregory, William H., 574 Gr

The Biological Time Bomb -~ Taylor, Gordon Rattray, New American Library,
T968, p. 239, 612 Tay :

American Institute of Biological Sciences -' 574 Ame

BioTogy - Ames, Gerald, 574 Ame

Biology - Brandwein, Paul F., 574 Br

BioTogy - Epstein, Herman T., 574 Eps

BioTogy - Gregory, William H., 574 Gr

BioTogy - Hardin, Garrett James, 574 Ha

Biology -~ Heiss, Elwood D., 574 He 7

Biology - Hoffman, Katherine B., 570 Hoff

BioTogy - Jaques, H. E., 574 Ja

Biology - Johnson, Willis H., Ed., 574 Joh

BioTogy - Kirk, John T., 574 Kir

BioTogy - Lehninger, Albert L., 574 Leh

Biology - Morgan, Ann Haven, 574.92 Mor

Biology - Scientific American, 574 Ame

Biology -~ Sigel, M. Michael, 574 Sig

BioTogy - Simpson, George Gaylord, 574 Sim.

BioTogy - Smith, Ella Thea, 574 Sm

BioTogy - Taylor, William T., 574 Tay
BioTogy - Vessel, Matthew, F., 574 Ves

BioTogy - Von Frisch, Karl, 574 Von

Biology - Watsen, James C., 575.1 Wat

BioTogy - Weisz, Paul B., 574 We

Biology - Woolridge, Dean E., 574 Woo '
Biology - Dictionaries - Abercrombie, M., 574.03 Ab

. éio1ogy”7,Dictionaries:= Reinhold, 1961, 570.3 Gra

BioTogy - Dictionairs - Kenneth, John, 574 Ken ,
Biology - Experiments - Ramsay, James Arthur, 574.072 Ra
BioTogy - Fresh Water = Brown, E. S., 574.92 Gro
BioTogy - Fresh Water - Pennak; Robert W., 574.92 Pen

— Marine - Idyll, C. P., 574.92 Idy ’

Biology of the Protozoa - Caikins, Gary, 593 Cal ~
lology,

s .~ Morowitz, Harold J., 574 Mor
/- Asimov, Isaac (human body), 612 Asi
“{human brain) - Asimov, Isaac, 612 Asi
- Best, C. H., 612 Be: . S EE
- Burgdorf, Otto P., 612 Bur
"= Carlson; Anton J.;, 612 Ca
- Lauber; -Patricia, 612 Lau
- Morrison, Thomas F., 612 Mo

Nourse, Alan E., 612 Nou

= Rogers, Terence. A., 612 Rog
“=-Smith, Anthony, 612 Smi
.= Tokays-Elbert, 612 Tok = .
yo= Tuttle, W W.oy-612 Tut -7 0

= Williams, -Jesse F., 612 Wil- -

T Zoethout D Witliam B., 61 2 »"ZQ'E’; L

 SiTent Spring - Carsom

The Sea Around Us = Carson~ .

The Edge of the Sea - Carson. . SR R

- = Time Lifebooks- - -~ -~ . o S
= Swanson; Prentice Hall - ERE o

Inside the Living Cell - Butler; Basic Books .




FILMED FROM BEST AVAILABLE COPY

(96)

The Living Cell - See American Reprints, Freeman

Atoms, Molecules and Chemical Changes - Grunewald and Johnson; Prentice Hall

The History of science - Dampier, William; Cambridge Unijversity, 1952

Anton Von Leuwenhock and His Little Animals - Dobell, Clifford; Russell &

~ Russell, Inc., 1958 o

The Cell & Protoplasm - Moulton, F.; The Science Press, 1940

Unresting Cells - Guard, R. W.; Harper & Brothers, 1949 _

Thé,Stuff]we'?e Made of - Kermack, W., & Eggleston, P., Longmans Green &
Co., 1948

The Elements: Builders of the Universe - Mayer, Jerome S.; World

The CeTl - Swanson, Foundation of Modern Biology Series, Prentice Hall

The Plant Kingdom - Bold - Foundation of Modern Biology Series, Prentice Hall

Fiora of Montana - Booth, Montana State College, Bozeman ‘

Mammals ot North America - Cahalane, Victor H.; MacMillian Co.

Reptiies of North America - Ditmar, Raymond L.; Doubleday & Co.

Snakes of the Worid - Ditmar, Raymond L.; MacMillian Co. _

Taxonomic Keys to the Common Animals of the North Central States - Eddy,

— Samual and Hodson, A. C.; Burgess Pub., Co., 1955 )

Ward and Whipple's Fresh-Water Biology - Edmondson, W. T., ed.; Wiley, 1959

Animal Diversity - Hanson; Foundation of Modern Biology Series, Prentice Hall

The World of Plant Life - Hylander, Clarence; MacMiliian Co.

ITTustrated Keys to Plant & Animal Groups, "Meet the Natives" - Jaques, M. E.,
372 S. Humbolt St., Denver, Colorado S

Freshwater Invertebrates of the U.S. - Pennak, Robert W.; Ronald Press, 1953

Eui§$9t$ Western Birds - Peterson, Roger, Field, T. A.; Houghton Mifflin Co.,

06

1001 Questions Answered About Trees - Platt, Rugherford; Dodd, Mead & Co.

The Tree Identification Books - Symonds, George W.; M. Barrows & Co.

Insects: A guide to Familiar American Insects - Zim, Herbert S. & Cottam,

’ CTarence; Simon and Schuster, Inc. , ' R

Man Against Guns - Baron, A. L.; E. P. Dutton & Co. .

Biology and World Health - Grant, Madeliene P.; Abelaird-Schuman ~

Medicine in Action - Hyde, Margaret; McGraw Hill Co.

Healthier Living - Schifferes, Justice J.; John Wiley & Sons

Guide for the Montana School Health Program - State Board of Health, Helena,
Montana ‘ :

The Machinery of the Body - Carlson, Anton J., and Johnson, Victor; University
of Chicago Press, 4th Edition : o - AT

Animal Behavior - Dethier, Stitlar; Foundations of Modern Biology Series,

~ Prentice Hall
Animal Physiology - Knut, Schmidt Mielsen; Foundations of Modern Biology -

Series, Prentice Hall ) L
Cellular Physiology and Biochemistry - McElroy; Fouridations of Modern Biology
~ Series, Prentice Hall - ’ o '

Plant Physiology - Meyer, Bernard S. and Anderson, Donald B.; D. Van Nostrand,
2nd edition -

The Science Book of tha Human Body - Sproul, Edith E.; Franklin Watts, Inc.,

1955 N ] ' ' ‘ :

Animal Growth & Development - Sussman; Foundations of Modern Biology Series,

, Prentice Hall o . , R ‘ ' '

How Life Began - Alder, Irving; John C. Day Co., 1958

Heredity - Bonner; Foundations of Modern Biology Series, Prentice-Hall

EvoTution, Genetics and Man - Dobzhansky, Theodosius; John Wiley & Sons, 19585

Genetics Is Easy - Guidstein, Philip, Lantern Press, 1955, 2nd Edition ‘

The Human Heredity Handbook - Schientcld, Amron; J. B. Lippincott Co., 1956

Principles of Heredity - Senott, Edmund W. et al; D. C. Heath & Co., 1956,

. o ~ 5th edition | - e

- []<1(: Gregor Mendel: Father of the Science of Genetics - Sootin, Harry; Vanguard

‘Press, Inc., 1958 .
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Adaption - Sib, Wallace; Foundations of Modern Biology Series, Prentice Hatll
Better Plants and Animals - U.S. Department of Agriculture, Superintendent
~of Documents, Government Printing Office, Washington D.C., 1937

Historical Geology - Dunbar, Carl O.; John Wiley & Sons, 1949

The Fossil Book: A Record of Prehistoric Life - Fenton, Carroll L.; Double-
day & Co., 1958 T

The Rock Book - Fenton, Carroll L.; Doubleday & Co., 1940

Life Long Ago: The Story of Fossils - Fenton, Carroll L.; John Day Co.,
1937 - -

Minerals for Atomic Energy - Nininger, Robert D.; D. Van Nostrand Co., 1956

A Field Guide to Rocks & Minerals - Paugh, Frederick H.; Houghton Mifflin

- Co., 1955 ' '

Life of the Past - Simpson, George G.; Yale University Press, 1953

Elements of Soil Conservation - Bennett, H. H.; McGraw Hill, 1947

Biological Conservation - Black, John D.; McGraw Hill, 1954

America's Natural Resources - Callison, Charles H., ed.; Ronald Press, 1958

Conservation in American Schools Yearbook - AASA, National Education Assoc.,
TZ20T 16th St., N. W., Washington D. C.

Conservation Pamphlets - Superintendent of Documents, Government Printing
Office, Washington 25, D.C. ,

Wildlife Management - Gabrielson, Ira N.; MacMillian Co., 1951

CDﬂS?fVafﬁbhwihgﬁhé'U.Sa - Gustafson, A. F. et al; Comstack Publishing Assoc.,

949

Conservation in America - Hogner, Dorothy: J. B. Lippincott, 1958

Natural Resources - Huberty, Flock; McGraw Hill

The Conservation of Montana's Natural Resources: A Handbook for Montana
School Teachers - Montana Conservation Council, Montana State University,
Missoula, 1953

Fundamentals of Ecology - Odum, E. P.; Saunders, 1933

Year book of Agriculture - Plant Diseases - U. S. Govt. Printing Office

Teachers Reference Guide to Montana History. Geography & Government - State
“Department of Public Instruction, Helena -

Trees - Yearbook of Agriculture, U.S. Government Printing Office

Trees Native to Montana - Extension Service, M.S.C., Bulletin 257, 1956

Water - Yearbook of Agriculture, U. S. Government Printing Office

Youth Can Help Conserve These Resources - Soil, Water, Woodland, Wildlife,
Grass - 5011 Conservation Service, MSDA Information Bulletin 52, 1951

Films:

The Intertidal Region (loop fiim), 574 Lif
The Intertidal Region, 574 Int
Mimicry, 574 Mim
Desert, 551.4
The Creature of the Sea, 591.92
The Miracle of the Sea, 574.92
Tundra, 919.8a
Rain Forest, 918.8
Canopy of Air, 533b
Fresh Water Life, 574.92b
Fresh Water Life, 574.82c
Fresh Water Life, 574.92d
Fresh Water Life, 574.92e
The Atom, 541.2e
Atoms and Molecules, 541.2f
Metamorphasis, 591
Life in the Desert, 590b
QO  Pasteur, The Benefactor, State Film Library
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Introduction to Biology - State Film Library
What is Science? - State Film Library
Cell - The structural Unit of Life, State Film Library
Cell Division and Growth, Abbott Laboratories, Chicago, I11.
Protoplasm - The Beginning of Life, Bray Studios, New York
The Parade of Invertebrates (4 films), Iowa State University
Characteristics of Plants & Animals, State Film Library
Body Defenses Against Desease, State Film Library
Antibiotics, State Film LIbrary
Body Fights Disease, State Film Library
Cancer, State Film LIbrary
Defending a City's Health, State Film LIbrary
Immunization, State Film Library
Alimentary Tract, State Film Library
Animals & Their Foods, State Film Library
Digestion of Food, State Film LIbrary
The Ear and Hearing, State Film Library
Heart and Circulation, State Film Library
Human Body: Skeleton, State Film LIbrary
Reactions in Plants & Animals, State Film Library
Heredity, State Film Llbrary
Heredity in Animals, State Film Library
Mitosis & Meiosis, State Film Library
The Fossil Story, State Film Library or Shell 0il
Hunting Animals of the Past, State Film Library
Prehistoric Animals of the Tar Pits, State Film Library
Web of Life, U.S. Forest Service
Ants, State Film Library
Animals and Their Homes, State Film Library
Bee City, State Film Library
Theatre of the Sea, Florida Development Commission
Soil Conservation Films, Soil Conservation Serv1ce
Forest Service Films, U.S. Forest Service
Field Trip to a Fish Hatchery, State Film L1brary
Bird Control, State Film Library
Yours Is The Land, State Film Library
Conservation Series, State Film Library:

The Birth of the Soil

This Vital Earth

Arteries of Life

Seeds of Destruction

Filmstrips:

Koch, Pasteur, Reed, Curie, etc., Metropolitan Life Insurance Co.
Health Heroces (series), Metropolitan Life Insurance Co.

Fighting Disease, Popular Science Publishing Co.

Life in Ponds, Lakes & Streams (series), 2821 E. Grand Blvd. Jam Handy,

Detroit 11, Michigan
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GRADES ELEVEN OR TWELVE

ADVANCED BIOLOGY

I.

Objective: The student should be able to explain or demeonstrate the various

A.
B.

G.

biochemical processes necessary to maintain 1ife.

The student will be able to explain the basic inorganic reactions that
are related to life.

The student will be able to discuss the atomic theory, quantam theory
and its relationship to energy.

The student will be able to discuss the chemical processes that led to
the theoretical origin of l1ife.

The student will be able to describe the structure and formation of the
simple and complex organic compounds.

The student will be able to describe the structural framework of enzymes
and relate this to the action of the enzyme in chemical reactions.

The student will bé abie to explain the step-by-step reactions that are
called glycolysis, Krebs Cycle and Electron Transport System.

The student will be able to relate the similarities and differences in
aerobic and anaerobic respiration in both plants and animals.

Develop an understanding of cytology.

Objective: The student should have an understanding of the basic structure

e @] wel >

and function of cells and the similarity of these and all species
of plants and animals.

The student will be able to explain and: 1dent1fy the structure of plant
and animal cells. _

The student will be able to discuss the functioning of thé varicus parts
of 1iving cells. ' . , '
The student will be able to relctie the'proceSs of protein synthesis to
the cellular structure.

The student will be able to relate the processes of diffusion, osmos1s'
and active transport to the cell membrane.

Develop an understarding of‘continuity of'1ife.

Objective: The student should-be.able to demonstrate the continuity of 1ife

o b o R = Y o T v < I

by explaining the process of reproduction in both plants and
animals.

The siudent will be able to d1scuss and descr1be in detail thE process
of mitosis and how it maintains the continuity of life.

The student will be able to exp1a1n the 11kenes:es and d1fferences in
mitosis and mejosis.

The student will be able tg re1ate the process of me1os1s w1th‘sexua1
reproduction.

The student will be able to relate and explain the prucess of DNA rep11—
cation with the chromosomal pattern of heredity.

. The student will review and have a knowledge of ‘the basic Mende11an Laws.

The student will be able to apply Mendels Laws and be able to use these
in the solution of -genetic problems. -
The student will be able to relate the process of natural selection to

cgntinu1ty of life. o
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G. The student will be able to describe asexual forms os reproduction and
their relationship to the continuity of life.

Develop an understanding of homeostasis.

Objective: The student should have an understanding of regulation and home-
ostasis by being able to explain how systems function to main-
tain a stable internal environment.

A. The student will be able to explain how various regulatory centers in
the brain function to maintain homeostasis.

B. The student will be able to discuss and describe the action of guard
cells and xylem tissue in the conductivity of water up the stems and
root systems of plants.

C. The student will be able to describe the regulatory functions of the
kidney in water and mineral ba]ance as well as removal of nitrogen
wastes.

D. The student wiil be able to exp1a1n and/or relate the action of the endc—
crine system with the central nervous system in the maintenance of stable
environment.

E. The student will be able to explain the various systems within the blood
to help maintain homeostasis.

F. The student will be able to describe the action of auxins within plants
to create various trophism reactions in maintaining a stable environment.

Develop a knowledge of behavior.

Objective: The student should demonstrate an understand1ng of behavior in
terms of the functioning of the organisms.

A. The student will be able to describe the action on the functioning of a
" receptor. '

B. The student will be able to explain the action of a nerve impulse aiong
a nauron and across a synaptic gap.

C. The student will be able to explain a reflex arc.

D. The student will be able to discuss the effect of chemical messengers
on behavior patterns.

E. The student will be able to indicate a basic understanding of how nerve
impulses are capable of transmitting spec1f1c 1nformat1on to a nerve
center.

F. The student will be able to discuss some theories on how information is
stored and then retrieved from. the central nervous system. '

G. The student will be able to express a knowledge of the simple behavior
patterNS of instinct, 1mp1ant1ng, etc

Develop a knowledge of changing 11v1ng tn1ngs.

Objective: The student should understand the change of 11v1ng th1ngs through
time by explaining how organic processes can cause changes in
organisms.

A. The student will explain how sexual repraduction occurs and how it causes
changes 1in the organism.

B. The student will be able to demonstrate by examp1e how 1so1at1on of popu-.
-lations cause changes in organisms. ,

C. The student will be able to discuss how green plants have changed ‘in
their deve]opment both vegetat1ve1y ‘and sexuaTTy.-
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D. The student will be able to describe and discuss how the various chromo-

somal abberations create change in the organism.

The student will be able to explain how, with selective breeding, man

has changed various organisms within civilized time.

F. The student will be able to explain the effect of mutation at the molecu-
lar level and relate this to the formation of proteins.

m

VII. Develop an appreciation for unity with diversity.

Objective: The student should be able to compare the structures and pro-
cesses in different phyla that are similar to demonstrate the
unity in pattern yet diversity in type.

A. The student will be able to explain the unity with the trend toward com-
plexity in the transportation systems of plants and animals. :

B. The student will be able to discuss unity of all things in the structure
and function of DNA and RNA.

C. The student will be able to explain unity of respiratory organs between
land and water animals. . :

D. The student will be able to summarize the embryonic pattern of verte-
brate animals showing the great unity in each development, with the
great diversity of the organisms. )

E. The student will bé able to describe and discuss the pattern in both
structure and function of digestion in plant and animals.

F. The student will be able to describe the similarity in pattern of skele-
tal and rmuscular systems in invertebrate and vertebrate animals.

G. The student will be able to describe the unity of pattern in sexual re-
production of 1iving things.

VIII. Develop an understanding of ecology.

Objective: The student should be able to demonstrate his understanding of
the relationships of organisms with their environment and the
interaction that takes place between communities or ecosystems.

A. The student will be able to, with field work, develop a picture of the
interaction of two different communities side by side and the basic’
interaction within each community. N

. B. The student will be able to explain the basic ecological principles that
govern and control the works of any ecosystem. :

C. The student will be able to discuss and use the information of population
.genetics to explain food production, dynamics of a population and how
changes can occur. , o C ' I

D. The student will be able to do an in-depth study of mans' effect on the
environment through work in the field, studying chemically the pollutants
to air, water and soil. - : e

RESOURCES

(Note: Please refer to those resources indicated for Grade 10 Biology.)
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CHEMISTRY BY EXPERIMENTATION

I.

II.

Develop an understanding of chemistry as an experimental science.

Objective: Each student should have an understanding of the experimental

techniques of science and should obtain the skills necessary to
perform the laboratory exercise required in the course.

What- is Chemistry?

1. Each student will be able to perform the necessary skills of obser-
vation and description.

2. Each student will be able to record an accurate description and reach
a valid conclusion from the data.

Measurement

1. Each student will be able to accurately perform the skills used in

7 the various measurements in an experiment.

2. Each student will be able to calculate accurately the data that is

collected and realize the limitations of himself and the equipment.

Develop an understanding of the building blocks of matter.

Objective: Each student should have an understanding of the structure and

energy of the atom and how more complex forms of matter are com-
b1ned in bu11d1ng compounds .

Atomic Energy

Each student will be able to relate how a theory is. created.

Through the use of a hypothesis, each student will be able to indi-
cate the existence of molecules.

Each student will be able to define Boyle's Law and use it to exp1a1n

-the relationship between pressure and voluem of gases.

Each student will be ab1e to" exp1a1n how to determine relative molecu-
Tar weights.

- Each student will be ab]e to describe the effects of temperature

changes cn-pressure and volume.

E1ementsg Compounds and React1ons

My e

aHw

- The

.~ Each student will be able to identify and recognize the symbols,

formulas and equations through the use of 3-dimensional models.
Each student. W1]1 be ab1e to 1dent1fy that bas1c part1c1e5 form all

matter.

Each student will be ab]e to match symbe1s with the various elements.
Each student will be able to identify the common molecular formulas.
Each student will be able to discuss the use of chemical equations to
describe chem1ca1 reactions and compute.the baiancing of these egua-
tions. ; . . , ,

Structure of the Atom

Each student w111 be ab1e to re]ate the bas1c pr1nc1p1e of e]ectr1ca1
charges to Cou1omb s Law _ , . . ‘
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Each student will be able to indicate the basic structure of the

atom.
Each student will be able to explain some atomic nuclei are unstable
and decay releasing energy called radioactivity.

Periodic Table

1.
2.
3.

4.

Each student will be able to interpret that the arrangement of ele-
ments on the table is a regularity.

Each student will be able to relate the group of noble gas are chemi-
cally distinctive because of their lack of activity.

Each student will be able to explain that the other elements tend to
reach greater stability by assuming the electron arrangement of the
noble gas.

Each student will be able to recognize that the properties of the
various elements change as you cross the periodic chart.

Making a Believer

1.
2.

Each student will be able to deduce from the chemical eV1dence avail-
able to him a basis for the atomic theory.

Each student will be able to discuss and apply the following laws to
support the atomic theory:

a. Law of Definite Composition.

b. Law of Simple Multiple Proportion.

c. Law of Combine Volumes. ,

Each student will be able to conclude through experimentation that
the various parts of atoms exist by the phy51ca1 avidence produced

in the various exper1ments

Electrons and Where to Find Them

1.

Each student will be able to explain that the amount of 1ight as an
energy form is relative to the frequency of the 1light.

Each student will be able to relate that atoms exist in a certain
stationary state and this character1zed by a specific amount of
energy.

Each student will be able to relate that when atoms go to an excited
state, electrons move to other positions and that when they return to
a stationary state, 1ight (a form of energy) is emitted.

Each student will be able to indicate that electron distribution ex-

. tends to infinity: therefore atoms have no boundary surfaces.

Each student will be able to explain that the motion and spatial dis-=
tribution of electrons is characterized by quantum numbers.

Each student will be able to explain that the energy used to remove
the outer most electrons from an atom can be described as jonization
energy in that it increases as you go across. the per10d1c ‘table.

Each student will be able to describe that successive ionization
energies for an e1ement are accauntabie to the number of valence
electrons.

Each student will be able to apply the information of ionization
energies and electron distribution to the organization of the period-
ic table. g o » B

Molecules and How They Are Held Together

1.

Each student will be able to exp]a1n chem1ca1 bond1ng is due to the
electron-nucleau attraction.
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..“Each student will be able to relate that bonding capacity is related
to electron configuration.

Each student will be able to express how molecular shape is related
to the shape of the orbitals.

Each student will be able to indicate that covalent and ionic bonding
are suggested in terms of ionization energies.

Each student will be able to discuss the existences of multiple bonds.
Each student will be able to compare and contrast the various chemi-
cal bonding to explain the shapes and sizes of molecules.

o (I S R

H. How About Solid and Liquid Molecules?

1. Each student will be able toc explain van der Wall forces in the weak
attraction of certain special molecules.

2. Each student will be able to indicate the metals with low ionization
energies and empty orbitals.

3. Each student will be able to explain how compounds with varying jon-
ization energies form jonic bonding solids while other solids are
formed by covalent bonding.

4. Each student will be able to d1scus5 and descr1be Hydrogen bonding
with various atoms.

5. Each student will be able to describe the special properties of
solids, liguids and solutions.

II1. Develop an understanding of the dynamics of chemistry.

Objective: Each student should have an: -understanding and perce1ve'the changes
and transformations that occur in atoms and molecules that we caT]
chemical reactions.

"A. How to Calculate Changes

1. Each student will be able to perForm, solve .and balance equat1ons in
accordance with the Law of Conservation of Matter.

2. Each student will be able to apply the mole concept as.-a principle in
solution cf problems in stoichiometry.

3. Each student will be able to develop a quant1tat1ve sense to his under-
standing of a chemical equation. ‘

Power From the Chemica1 Bonds

lex)
. -

1. Each student will be able to explain that chemical reactions invelve
energy and its storage in the molecules.

2. Each student will be able to discuss the Fo]]aw1ng Laws:
a. Additivity Law of Recaction Heats. - .
b. Law of the Conservation of Energy. A -

3. Each student will be able to compare the relative magn1tudes of ‘éner-
gies involved in phase changes, chemical changes, and nuclear changes.

C. How Fast?

1. Each student will be able to expTa1n that reactjons proceed by a
series of steps that make up the whole react1on '
2. Each student will be able to describe the collision theory wh1ch
explains changes in rate, by concentration and.temperature. .
3. Each student will be able to tinterpret the effects catalysts- have on
reaction rates.
ERIC 4. Each student will be able to define and explain energy of activiation.
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A1l Things Being Equal

1. Each student will be able to explain the faCtBPS that efFect the
vapor pressure of liquids.

Each student will be able to compare the relationship between vapor
pressure and boiling point.

Each student will be able to sumniarize Le Chatelier's Principle.

Each student will be able to describe the Law of Chemical Equili-
brjum as a dynamic. balance of microscopic changes.

Each student will be able to express what an equilibrium constant is
in terms of the law. :

(2] W ah]

E. Will It Disappear of Préc1p1tate?

1. Each student will be able to indicate an ions' hehavior is independent
of its source and may react differently in the presence of other ions.

2. Each student will be able to interpret that by the use of solubility
reules, the occurence of chemical reacitons can be predicted.

3. Each student will be able to calculate by using the equiiibrium con-
stant the solubility of substances.

4. Each student will be ab]e to define an eTectroTyte-

F. Sour and Bitter

1. Each student w111 be able to relate that the strength of -electrolytes
depends upon the extent of ionization.

2. Earh student should be:able to def1ne acids as to the1r magor chem1ca]
property - a source of H+ ions.

3. Each student will be able to- exp1a1n that concentrat1on changes as you- e
approach equilibrium and this process is titration. .

4. Each student will be able to desdribe the character1st1cs and prOper—
tles of ac1ds and bases. ' .

G. ' Redox
1. - Each student will be abTE‘to“exp1a1n that ox1dat1on reduct1cn is due
: to electron transfer.

2. Each student will be able to-use. 0x1dat1on tab1es to pred1ct chem1ca1

, reactions. e

3. Each student will be abTe tO’perForm the ba?anc1ng of ox1dat1on reduc-*
~tion reactions. . o o

4. ‘Each student will be ab]e tp‘1dent1fy ox1dat1cn numbers and exp1a1n
their use and nature.. o J

5. Each student will be ab1e tutre1ate ce11 potent1a13 and compet1t1an5

, for electrons. S S

‘6. . Each’ student will be ab]e tcwapp1y the ha1f=ce11 react1on to a descr1p-"kf

: r't1on of an e]ectrochem1ca1 ceT] - : S

IV, Deve]op an understand.rﬁ’of how to use the crossword puzzie

Obgective: Each student, thrcuah exper1mentation, should ga1n further under—"'
stand1ng cf chem1ca1 reacticns and the pr1nc1p185 govern1ng them

QA, The React1ve Ha]ogens

1.: Each- student w111 be ab1e to exp1a1n the phy51ca1 and Chem1c31 pro— ,a_ifﬁi

y : .. perties: of Ha1096ns is’ determined by electron: conf1gurat1ons e
AP ,ij;;anch student will be: ableto" describe haw hangens are’ prepared from
' natura1 OCCUPTHQ compound:i-”ss.u- - L . . AT
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3. Each student will be able to describe oxidizing and reducing agents.

B. The Alkaline Earths

; 1. Each student will be able to apply the principles he has learned in
' preceding units to a new group of elements.
2. Each student will be able to perform the exper1mentat1on necessary

“to calculate relative solubility.
3. Each student will be able to perform and predict from the laboratory

work the qualitative analysis of a group of elements.
Develop an understanding of the neighbors.
Objective: Each student should be ab]e to understand the deve1opment cf the
phys1ca1 and chem1c31 character1st1cs

A. Third Row - Eight Boxes

1. Each student will be ab1e to relate that some substances can act as

an acid or a base.
2. Each student will be ab1e to relate the properties of the third row

elements.

3. Each student will be able to prepare the elements in the third row
through experimentation and have an indication of their occurrence
-in nature.

First Transition Elements

[v+]

1. Each student will be able to apply old chemical principles to a group
of new elements.

2. Each student will be able to describe the peoperties of the first
series of transition elements.

3. Each student will be able to identify the regqularities of these ele-
ments witn d-orbital valence elections.

C. The Heavier Ones

1. Each student will be able to discuss the unstable nuclei and its effects
on the properties of these elements. _

2. Each student will be able to indicate the importance of the proton-
neutron ratio. _ ' _ ‘ ,

3. Each student will be able to interpret what nuclear binding energy
does and how it effects the properties of these elements.

4. Each student will be able to describe the properties of the rare
earths and the radioactive ones. ,

Develop an understanding of carbon and its many compounds.

Objective: Each student should be able to obtain an understanding of the
relative importance of carbon chemistry to his everyday living
through technology and to 1ife itself.

A. Carbon Compounds

1. Each student will be able to explain the structure of carbon which
gives it its unusual behavior in producing compounds.
2. Each student will be able to discuss how hydrocarbons provide the

framework of most organic compounds.
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3. Each student will be able to explain how functional groups of mole-
cules determine the ch=mical behavior of these compounds. ;
4. Each student will be able to relate the make up of giant molecules -

the polymers.
B. Chemistry of Life

1. Each student will be able to relate in general terms that living
system function because of various cyclic chemical systems.

2. Each student will be able to explain how the chemistry of the Tiving
thing is so different but operates on the same principles as all of
chemistry.

3. Each student will be able to explain that 1living things are a collec-
tion of many specialized carbon compounds.

4. Each student will be able to express in basic terms the energy ex-
changes through respiration and photosynthesis 1in Tiving things.

C. Earth and Space

1. Each student will be able to relate how through spectrometry chemical
constituents of stars can be identified. 7

2. Each student will be able to explain that the chemistry of space
is a very slow process but similar to what s being done in the
laboratory only at a more rapid rate.

3. Each student will be able to discuss how the entire earth is in
three spheres (solid, 1iquid and gas) that correspond to the three
states of matter we have been studying throughout the course.

URCES:

le

™
w
o

Books:

Chemistry - Dictionaries - Miall, Laurence, 540.3 Mia
Chemistry, Medical and Pharmaceutical - Modell, Walter, 615 Mod
Chemistry - Organic - Asimov, Isaac, 547 Asi

Chemistry - Organic - Condon, F. E., 547 Con

Chemistry - Physical & Theoretical ~ Hoffman, Banesh, 541.3 Hof

Chemistry - Physical & Theoretical - Jughes, ['. J., 539.7 Hug
Chemistry - Physical & lheoretical - Life, 541.2 Lif
Chemistry - Technical - Ahrens, Maurice R., 540 Ah

Chemisiry - ilechnical - Jaffe, Bernard, 540 Jef

Chemists - Weeks, Mary E., 540 Wee

Chemical Elements - Weeks, Mary E., 546 Wee

The Chemical History of a Candle - Faradan, Michael, 540 Far
Chemical Industries -- Scribner, 660

Chemistry - Ahrens, Maurice R., 540 Ah

emistry - Farady, Michael, 540 Far

Chemistry - Jaffe, Bernard, 540 Jaf

Chemistry - Law, Frederick, 920 L

Chemistry - McCormich, Jac, 500 M
Chemistry - Morrison, Robert Thornton, 547 Nor C
Chemistry - Vaczek, Louis, 540 Va

Chemistry - Wetinghouse Research Laboratories, 548
Chemistry - Wetinghouse Research Laboratories, 941.2 Wes
Chemistry - Analytic = King, Edward J., 544 Kin
Chemistry - Biological - Hoffman, Katherine B., 570 Hoff
Chemistry Creates a New World = Jaffe, Bernard, 540 Jaf
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Science: A Component of Liberal Education - E. Hutchinson; J. Chemistry
Education, Volume 44

Vistas of Science - W. J. Youden; National Science Teachers Assoc., Schol-
astic Book Services, New Yo.,k, 1962

Quantitative Analysis - A. R. Olson, C. W. Koch and G. C. P1mente1 Freeman,
San Francisco, 1956, Chapter 5

I. Chemistry Education - D. De Bault, 21 526, 1944

J. Chemistry Education, D. De Bault, 21, 575, 1944

The Nature of the Chemical Bond - L. Pau11gn, Cornell University Press, 1960

Chemical Constitution - Ketelaer, J. A. A.; Elseiver Publishing Co., 1958

Valence - Coulson, C. A.; Oxford Un1ver§t1y Press, New York, 1951

Chemical Bonding and the Geometry of Molecules - Ryschkewitsch= T. E.; Rein-
hold, New York, 1963 :

Electronic Structure, Properties and the Periodic Law - Sisler, H. H.; Rein-
hold, New York, 1962 ‘

The Hydrogen Bomb - Pimental, G. C. and McClellan, A. L.; Freaman, San Fran- -
cisco, 1960

Acce]erators - Wilson, R. R., and Littauer, R.; Doubleday, Anchor Books,

~ Garden City, 1960

Reaction Rates and Equilibria - Alyea, H. N.; TOPS, J. Chem. Education, 44,
No. 4, April, 1967

Why Do ChemjcaT Reactions Occur? - Campbell, J. A ; Prentice Hall, 1965

ETementary Chemical Thermodynamics - Mahan, B. H.; Benjamin, New York, 1963

ETements of Chemical Thermodynamics - Nash, L. K.; Addison-Wesley, Mass s 1962

Acids, Bases and the Chemistry of the Cova]ent Bond - Vander Werf, C. A.
Reinhold, New York, 1961

Chemistry of Non- Meta111c Elements - Sherwin, E. and Weston, G. J.; Pergamon
Press, Inc., Lon IsTand, New York

D1qtr1but1an of Elements in Our Planet - Ahrins, L. H.; McGraw Hill, New York

"The Universe at Large - Bondi, H.; The Science Study Series (PSSC), Wesleyan
University Press, Inc., Education Center, Columbus, Ohio

How 01d is the Earth? - Hurley, P. M.; The Science Study Series(PSSC),
WesTeyan University Press Inc., Education Center, Columbus, Ohio
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GRADES ELEVEN OR ‘TWELVE
i

PSSC PHYSICS f

Objective: Each! student will be given the opportunity to study the basic physical
principles governing energy and matter. Through this understanding man hopefully
will be better able to control the physical worlid. Some traditional introductory
topics are omitted because they are being taught in the new junior high programs.

I. Develop an understanding of optics and waves.
A. Examine how 1ight behaves.

1. The student will investigate sources of 1light.
2. The student will derive the principles of reflection tirough obser-
vation and experimentation:
a. The student will observe regqular and diffused reflection.
b. The student will observe the straight-1ine propagation of light
and use this principle for drawing ray diagrams.
c. The student will summarize experimental observations into the
Taws of reflection.
d. The student will observe image formation by plane mirror.
e. The student will observe image formation by curved mirrors and
find image by ray tracing.
f. The student will compare and contrast between real and virtual
images.
g. The student will explain how astonomical telescope applies prin-
ciples of reflection.
3. The student will derive the principles of refraction through obser—
vation and experimentation:
a. The student will rediscover Snell's Law of Refraction.
b. The student will measure the index of refraction for some common
substances.
c. The student will explain total internal ref12ct1on and campute
the critical angle.
d. The student will observe and explain refraction and dispersion
of 1ight by a prism.
e. The student will observe, exp1a1n and draw ray diagrams for re-
fractions by a sperical surface-lens.
f. The student will determine focal point and measure focal length
of a thin lens.
g. The student wiii use lensmaker's formula to compute the Foca1
Tength of a simple lens.
h. The student will éxp1a1n how a simpie magn1f1er works.
3. The student will discuss various methods used in determining the
! speed of light.

Develop and evaluate a very simple particle model of 1ight, to ana1yze
the concept of a scientific model.

——
W

1. The student will develop the technique of scientific model building
and testing. ,

2. The student will make inferences from the model and explore them (i.
e., Existence of 1ight pressure and the association of heat with ab-
sorbtion).

3. The student will conclude that the particle model does not account
for “partiai”" refraction and "partial" reflection on surface of re-

Qo fractive material nor the property of defraction, nor the variance
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of the speed of Tight in different refractive materials.

Explore the characteristics of waves and their applicability in a model
for light.

1.

2.

3.

The student will describe and measure wave motion:

a.
b.

C.

d.

maon *U‘W

L T

The
a.

- (4)

o

The student will
The student will
(1) the student
(2) the student
The student will

explain and trace pulsed waves.

discuss propert-ies of periodic waves:

will measure and compute wave length.

will measure and compute frequency and period.
discover the way waves are reflected and trans-

mitted between two different mediums.

The studernt will

draw by using supev position the displacement

of two crossing pu1ses at any given time.

The student will recognize by using ripple tank the phenomena asso-
ciated with wave propogation in a plane, and realize the close simi-
larity between behavior of water waves to that of Tight:

student will
student will
student will
student will
The student will
Tength, and
wave length
The student will

The
The
The
The

observe reflection.
observe refraction.
observe dispersion.
observe diffraction.

establish that speed of propogation, the wave

the period are related by the equation velocity =
x frequency (V = )k f).

varify Snell's Law relative to wave motion.

student will observe and explain interference:

The student will

rated by two point sources

(1) the student
(2) the student
angles.

(3) the student

The student will
1) the student
2) the student
(3) the student

effects.

the student

observe and explain interference of waves gene-
in a ripple tank: :

will observe shape of nodal Tines.

will relate wave length, source separation, and

will observe and measure phase delay.
observe and exp]ain interference of light:
will perform Young's double s1it experiment.
will observe interference of thin films.

will determine wave length from interference

will relate wave length with color.

student will observe and explain diffraction of 1ight:

The student will
single sTit.
The student will

observe and explain diffraction of light by a

explain vresolution.

Develop an understanding of mechanics.

A.

Describe various aspects of Kinematics Motion.

1.

2.

The student will use

a.
b.

c.
d.

The student will
ures.

The student will
ments.

The student will
The student will
ties.

nropar measuring techniques and accuracy.
express measurements through significant fig-

perform computations with significant measure-

compute percentage of error.
differentiate betweén scalar and vector quanti-

The student will describe and perform measurements of motion along
a straightline path:

a.

The student will

establish position and measure displacements.
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b. The student will define and measure velocity.

c. The student will recognize that the area under a graph of veloc-
ity vs time is equal to displacement for both constant and vary-
ing relocities.

"d. The student will construct graphs of position vs time and relate
instantaneous velocity to the slope of such a graph.

e. The student wili define and measure acceleration.

f. -The student wi'll recognize that the slope of a ve10c1ty time
graph 1s instantaneous acceleration.

3. The student will describe and perform measurements of motion in
space:

a. The student will apply vectors in representing and describing
spacial motion and develop computational skills in vectors.

b. The student will recognize that acceleration results whenever
velocity changes either in magnitude or in direction or both.

c. The student will discuss the Timitations of Newtonian Kinematics
relative to high speeds.

d. The student will discuss Kinematic descriptions dependence upon
the :hoice of the frame of reference.

Explore dynamics.
1. The student will derive and apply Newton's Laws of Motions:

a. The student will develop and use Newton's First Law of Motion.

b. The student will develop and use Newton's Second Law of Motion:
(1) the student will show through experiments that with a con-

stant mass and a constant force that A wA 4 €.
Changes in velocity varies direct with change in time.
(2) the student will show through experiments that with a con-
stant mass and a constant time Aw/K F. Change in
, velocity varies directly with change in force. .
(3) The student will show through experiments the proportion-
. ality between inertial and gravitational mass.
(4) The student will establish experimentally that forces add
as vectors.

c. . The student will develop and use Newton's Third Law of Motion.

2. The student will apply Newton's laws to motion at the earth's surface:

a. The student will discuss and measure free falling objects motion:

- (1) the student will differentiate between weight and mass.
(2} the studenit will discuss terminal velocity.

b. The student wili discuss and measure projective motion.

¢. The student will discuss and measure circular motion:

(1) the student will discuss centripetal force and centrifugal
force.

(2) the student will explain relation between angular speed and
transentional speed.

d. The student will explain relation between simplé harmonic motion.

3. The student will discuss Universal Gravitation and the Solar System:

a. The student will discuss the historical development of a model
for the solar system.

b. The student will recognize that in dynamics the frame of refer—
ence is chosen from a logical v1ewpo1nt and is not arbitrary.

c. The student will discuss Newton's Law of Universal Gravitation
and its limitations.

4. The student will discuss ﬂomentum and . Impu15e

a. The student will derive from Newton's Second Law the concepts of
momentum and impulse and be able to apply them.

b. The student will demonstrate through experimentation the Law of

Conservation of Momentum between 1nteract1ng bud1eS,
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c. The student will apply the Law of Conservation of Momentum to
problem solving.
5. The student will discuss Work and Kinetic Energy:
a. The student will define the scientific concept of work and apply
this definition to problem solving.
b. The student will define Kinetic Energy and apply this def1n1t10n
to problem solving.
c. The student will app1y the Law of Conservation of Kinetic Energy
in Elastic Collision to problem solving.
d. The student will recognize losses 1n Kinetic Energy due to fric-
tional interaction.
6. The student will discuss Potential Energy:
a. The student will expliain that the disappearence of Kinetic Energy
in an elastic collision is merely stored or potential energy.
b. The student will expand the potential energy concept to that of
the Earth's Gravitational Field.
¢. The student will develop the principle of Conservation of Mechan-
ical Energy for systems with extremely small fractional inter-
acitons.
7. The student will discuss Heat and Molecular Motion:
a. The student will discuss the motion of the molecules of a perfect
gas leading to development of the thermal energy concept,
b. The student will compare and constrast the energy of bulk motion
to that of the random molecular Kinetic Enevrgy.
c. The student will establish the mechanical equivalent of heat ener-

qy

d. The student will through calorimentry exper1ments measure heat
capacities and specific heats.

e The student will discuss methods of heat transfer (conduction and

radiation).
ITI. Develop an understanding of electricity.

Objective: The student will explore electricity and magnetism from the stand-
point of matter and to develop some fundamental Tlaws. of electricity.

A. Discuss some qualitative facts about electricity.

The student will observe that there are two kinds of charge.

The student will discuss and perform charging by contact and induction.
The student will use equipment to detect the kinds of charge.

The student will conclude through experimentation that charge in nature
is carried by subatomic electrical part1c1es within gases, solutions,
and metals.

5. The student will explain thermionic emission and its use 1in diodes,
electron guns and osci-loscopes.

I L PO —

B. Discuss Cou1c0mb‘s Law and the elementary electric charge.

]

. The student will develop Coulcomb's Law through exper1mentat1on

2. The student will measure the charge of an alectron - Millikan's 0il
drop experiment.

3. The student will summarize and verify basic facts about electric

forces on charged objects between parallel metallic plates (capa-

citor).

C. Discuss energy and Motion of charges in electric fields.
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1. The student will apply knowledge gained about energies and electric
force fields to determine the mass of an electron and a proton.
2. The student will define and measure electric currents.
3. The student will define and measure the EMF of a bettery.
4. The student will define an electric field and measure its intensity.
5. The student will define and measure the electrical potential differ-

‘ence,
D. Discuss Electric Circuits.

1. The student will apply the concepts of electric field and electric
potential difference to open and c¢losed circuits.

2. The student will develop and apply Ohm's Law,

3 The student will conciude that in any circuit the sum of the poten-

tial difverences cquals the applied EMF.

E. Discuss Magnetic Field.

1. The student will use compass needle to sense direction and existance
of magnetic field.

2. The student will describe the two main sources of magnetic fields
(i.e., pemanent magnets and electric currents).

3. The student will show through experimentation that magnetic fields
add vectorially. ' '

4. The student will use the right-hand rule to establish the mutual per-
pendicularity of I, B, and F. (I = current; B = bield, and F = force).

5. The student will describe the parts and operation of a D.C. motor.

6. The student will describe how magnetic fields can be used to measure-
the masses of charges particles. _

F. Disciss Electromagnetic Induction and Waves.

1. The student will observe that current is induced in a wire Toop when
there is motion perpendicular to the magnetic field.
2. The student will discuss the wide variety of electromagnetic waves.

RESOURCES:
Books:

Physical Science - Scientific American, 1969, 600 Sci

Physical Science Study Committee - Lab Guide for Physics, 530 Phy
Physical Science Study Committee - 530 Ph

Physicists - Biography - Bitter, Francis, 92 Bi

Physics - Barr, George, 629.2 Bar

Physics - Bitter, Francis, 530 Bj

Physics - Dull, Charles E., 530 Dul

Physics -~ Fuchs, Walter R., 539 Fuc

Physics - Gottleib, Milton, 530.1 Got _
Physics - Physical Science Study Committee, 530 Ph
ysics - Righman, Milten A., 530'Ro
1ysics - Physical Science Study Committee, 530 Phy
Westinghouse Research Laboratories - 532 Wes : .
The Physics and Chemistry of Life - Scientific American, 574.1 Sc
Physics as a Profession - Pollack, Philip., 530.69 Pl
Physics for the Modern Mind - Fuchs, Walter R., 539 Fuc
Exploring Physics - Brinkerhoff, Cross & Lazarus; Harcourt, Brace & World,
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Modern Physics - Dull, Metcalf & Willjams; Holt, Rinehart & Winston, 1960
Atoms in the Family - Fermi, Laura; University of Chicago Press, 1954
Reading for Physics - Sc1ent1f1c American; Scientific American Inc., 1959
Physics - An Exact Science - Nh1te, H. £.5; D. Van Nostrand, 1959

Science Study Series - Anchor Pub., 1959, 56 volumes

Films:

Physical Science Study Committee Physics Film, Modern Learning Ajds, 2 East

54 Street, New York
Films from the State Film Library. Helena, Montana:
Electrons, 82
Energy., 105
Series and Parallel Circuits, 1365
Principles of Electricity., 1562
Atomic Energy, 1887
Harnessing Liquids, 1949
Spherical Mirrors: II - Lights Series, 3240
Refraction: 1III - Light Series, 3241
Lenses: IV - Light Series, 3242
Electricity, 3615
Atomic Radiation, 3770
Atom Smashers, 4016
Ohm's Law, 4118
Demonstrations with Light, 4297
The Laws of Gases, 4666
Laws of Conservation of Energy and Matter, 4668
Neutrons and the Heart of Matter, 5011
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REVISIOH

At your grade Tlevel:

1.

2.

10.

11.

Do the concepts listed correspond to the interests of the students? If
not, why? If so, how?

Are the concepts suited to the maturity level and abilities of the students?
If not, what do you suggest? '

Are you able to correlate the science curriculum with other curriculum areas:
e.g., language arts, social studies, math, etc. If so, how?

Are the hahavioral sub-concepts helpful in developing the main concepts? If
not, list those that need revision.

Is the content in the various areas too great to be covered in the allotted
time? If so, what would you delete?

List those resources that you found helpful in developing the concepts.

List those resources that you feel could be omitted from the resource Tist
and tell uhy.

List the new source you have found that have been helpful 1in developing the
units.

If you have found sources under the wrong heading, 1ist them in the category
you feel they belong. :

Check those teaching techniques that you are using and list any others that
you find useful:

Lecture - exposition on the part of the teacher.
' Discussion - exposition on the part of the teacher and/or the student.

Experimentation - an activity designed to discover, test, .or illustrate
some concept. ‘

_____Incidental discovery - happening without regularity or design.

__Inquiry - teacher poses a problem in such a manner that students must
find appropriate raw data and reason out a conclusion.

List cthayv suogestions for improving the Science curriculum.
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APPENDIX A
SURVEYING FORT BENTON'S SCIENCE EFFORTS

Those staff members responsible for any portion of the Science program were
asked to respond to the attached survey instrument. The instrument is short and
is composed of three parts. Each instructor was to indicate (1) the nature of the
science offerings at their level of instruction; (2) what the dinstructor considered
the strengths of that offering; and (3) what the instructor considered the weaknesses

of that offering.

The feedback obtained from this instrument is summarized as follows:

1. Fort Benton's past areas of emphasis were:
K - Living things, Earth, Sky, and Forms of Energy.
1 - Energy, Matter, Weather, Planets, Human Growth, Animals, Plants,
Ecology. , 7 o
2 - Molecules, Sound, Light, Animals, Plants, Nutrition.

3 - Energy, Matter and Life

4 - Sound, Light, Matter, Living Things, Change

5 - Energy, Matter, Life, Change.

6 - Environment . Energy, Heredity., Interdependence.
7 - Life Science. .

8 - Physical Science.

9 - Earth Science

10 - Biology

11 - Chemistry
11 6 A
11

I T

- Physics ,
- Advanced Biology

ol e}
b 1
T g’
AV
b

2. Strengths:

Program is quite flexible.

There are some real areas of interest for students

Classroom laboratories are good.

Sequence seems-.to be working quite well.

A great deal of "doing" and involvement are necessary

Program lends itself to the inguiry approach which is felt to be of value.
g. Field trips are valuable.

-0 OO T

3. Weaknesses: ’ ;

‘Lack of materials.

Need more field work.

Need for A-V materials.

Toe much content to cover in too short a time.

N oo
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SCHOOL SYSTEM SELF SURVEY

This survey is being distributed to those members of our staff responsible
for any portion of our Science program. Each teacher is asked to reply to all the

statements.

Teacher's Name

Teacher's Grade Level I e

I. What is the Nature of the Science Offering presently at your grade level?
(i.e., what themes, concepts, ideas, etc. do you teach with reference to
Science during the course of the year?)

a) Major Themes or Topics

'b) Units

c) Concepts

d) Others

Comments:
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II1. What do you consider to be the strengths of this offering?

III. What do you consider to be the weaknesses of this offering?




FILMED FROM BEST AVAILABLE COPY

(119)

APPENDIX B
CURRIGULUM DEVELOPMENT SURVEY

Various college professors, learning laboratory representatives and State
Department representatives were asked to respond to the attached instrument. The
purpose was to obtain informative data in the English (Language Arts), Math, Science
and Vo-Tech Curriculum areas. The instrument was designed to consider two major
areas: (1) General information concerning the individual and agency that indivi-
dual represented and (2) Specific curriculum information. ,

Thirty-one questionnaries were distributed; fourteen were returned. The
following is .an attempt to summarize the information:

It appears as if very few schools in the state are known to be developing
curvriculum guides at this time. Even though it was felt that many schools are
beginning to do “"something" in the realm of curriculum, the survey respondents did
not For ‘the most part indicate recommended places to visit. Of the programs and
schools mentioned as doing "something" in curriculum, it appeared ‘that all had a
tendency to be striving toward some form of individualization in those curriculum
areas they were concentrating on.
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CURRICULUM DEVELOPMENT

This survey instrument is being circulated among college professors, learn-
ing laboratory representatives and State Department representatives. The purpose
is to obtain informative data in the English (Language Arts), Math, Science and Yo-
Tech Curriculum areas. Your reply to this instrument will be greatly appreciated.
Results will be sent to you upon request. A return, self-addressed envelope has

been enclosed your convenience.

I. GENERAL INFORMATION
1. Name of Institution or Agency you represent_ 7 S
2. Describe the 1ines of communication you have with the local school

districts in regard to curriculum development.

3. How many schools do you personally contact during. the course of the
year concerning curriculum development and improvemeat?

4. what is basically the area of cancentrat1on that you become 1nv31ved
with in your work w1th local school districts?
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SPECIFIC CURRICULUM AREAS

1.

2.

Are you aware of any school districts that have developed or are in
the process of developing curriculum guides or outlines in the areas
of Language Arts, Math, Science and Vo-Tech? (If yes, please indicate)

Are there any school districts you would recommend & visitation to con-
cerning their curriculum development? {(If yes, please indicate where)

Are you aware of any worthwhile andvinteresting “"new” happenings in the
area of Language Arts - K-12? (If so, please relate)

Are you aware of any worthwhile and 1nterest1ng "new" happenings in the
area of Math - K-127 (Please relate)
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5, Are you aware of any worthwhile "new" and interesting happeninys in the
' area of Science - K-12? (Please relate)

;
]

6. Are you aware of any worthwhile "new" and interesting ha-penings in the
area of Vo-Tech (Home Ec., Industrial Arts, Trades and Industry, Commer-
cial, Vocavional Agr1cu]ture) (please relate)

7. Do you have any lists of reference materials that you would share W1th
us cencerning any of these curriculum avreas? (If so, please enclose list
and return with questionnaire)
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APPENDIX C
SURVEYING CURRENT PRACTICES IN SCIENCE

Various teachers and administrators were asked to respond to the attached
questionnaire. The purpose was to obtain informative data concerning current
practices in the Science Cu-riculum in the State of Montana. The questionnaire
was designed to consider three major areas: (1) General information concerning
the school district; (2) Organization of the program; and (3) Nature of the
offerings.

7 Twelve questionnaires were distributed; six were returned. The following
information was obtained:

Most schools indicated that their basis for their science programs were
their textbooks. Al1l indicated a desire to instill in their students a knowledge
of the scientific method of investigation. Many schools are experimenting with
a more independent or individualized approach to their science programs. All of
the schools replying gave the +inpression that they were more satisfied with their
science programs than with many other areas of their total school curriculums.
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SCIENCE SURVEY

This survey instrument is being circu1atedfamgng school administrators and
classroom teachers. The purpose is to obtain informative data in the Science
CﬁrriCU1um 2rea in order to assist in the development of a Veritcal Science Curri-
culum Outline. Your reply to this instrument will be greaﬁ?y appreciated. Results
will be sent to yocu upon request. A return, self-addressed enVe1ope has been en-
closed for your convenience.

I. GENERAL INFORMATION

i. Name of.Schoo1 System

Superintendent’s Name___

2.
3. Number of Students in Systém
4. Approximately what per cent of the Instructional budget is spent in

the area of Science? B ~Dollar Amount?

5.. Is there a district superviscer in Science? _ __'yes ___no

6. Is there a district curriculum guide provided in Science? = - yes
77777 no

7. How many members are on the total instructional staff? _

8. Are there any well-establiished Tines of communicaticn between elemen-

tary and secondary Science teachers? yves _ - no
9. Is there a Department Head? _yes 7:n6

10. Comments:
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IT. ORGANIZATION
1. Is a sequential science program provided? =~ ves no
2. Does the Science Department K-12 have a written statement of its
objectives? yes ___ no
3. To what extent do the time allotments for science courses satisfac-
torily meet instruction needs?
4. Are individual instruction or special classes available to any student
| who may have a need?
5. To what extent does the variety of offeﬁihés'mégt;fheﬁneeds7éf_311'

students?
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ITI. NATURE OF OFFERINGS
1. What knowTedgés, skills and understandings'are developed at each grade

or each level of achievement?

K

10
11

12
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2. What orferings should be provided that are not included in the present

programs?

3. To what extent does the content of cfferings meet the science needs of

the studehts?

" 4.  How much emphaiss is given to the science curriculum in comparison to

other major curriculums?
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APPENDIX D

Reference Materials

The following reference material was researched in an attempt to make this

effort as dependable as possible. It was found that no one source pfovided us
with the exact formula for our task. However, in searching through this reference
material, we were able to develop a curriculum outline we feel fits thg needs of the

students of Fort Benton.

Science Behavioral Objectives, J. C. F1anagan, R. F. Mager and William Shanner,
Westinghouse Learning Press, Palo Alto, Calif., 1971.

Ferasjbility Study of Major Efforts to Improve Science Courses in Elementary

and Junior High Schools, Washington, D.C., John R. Mayor, Dael Wolfe, AAAS,
T960-67.

Science in the Elementary School, Peter C. Gega, New York, John Wiley & Sons,
Inc., 1966.

Rethinking Science Education, National Society for the Study of Education,
E9th Yearbook, Part I, Ch1cagn University of Chicago Press, 1960.

TheAChahging Curriculum: Stience, Richard Haney, Washington, D.C. Assdciation
for Supervision and Curriculum Development, NEA, 1966. ' .

"Science Curr1cu1um' Unfinished Business for an Unfinished’ Country", R. T.

Tanner, Phi Delta Kapan, VoT. 5T, pp. 353-56, March, 1970.

E1ementary SchooT Sc1ence Proqect (ESSP) University of 1111nc1s, Harper &

" Row.

ETementary Sc1ence Study (ESS) Newton Mass » Webster Dﬁyision;iﬁéaraw:HiTT

Book Co.

Sc1ence Curriculum Improvement Study (5C1S), University of California, Berkley;

Ca11f6rn1a.




