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INTRODUCT ION

This Supplement has been prepared as a convenient
reference to assist the second grade teacher in teaching the
science content allocated in the Reorganized Science Curriculum.
Second grade teachers suggested and assisted with the prepara-
tion of each section of this Supplement. Those who have partici-
pated in the preparation of this teacher's guide lay no claim to
its being "without blemish", However, its value can be determined
only by those classroom teachers who use it and make constructive
suggestions to improve it, All Minneapolls Public School personnel
are invited to cooperate in improving this Supplement in order to
make it of genuine assistancz to all beginning and experienced
second grade teachers. All constructive suggestions should be
called in or sent to the Science Department Office.

This Supplement is not complete at the present time.
When additional materials are developed, a copy will be furnished
to you to place in this loose-leaf binder. Your cooperation with
us to keep your Supplement up-to-date will be appreciated, When

you lsave your school, please leave the Supplement for the next
teacher's use,




} FOREWORD

Long before that famous October fourth, 1957, when Sputnik |
rocketed into orbit, the science teachers of the Minneapolis Public
Schools eagerly began work on the reorganization of tk~ science cur=
riculum from kindergarten through grade twelve. This ieorganized
science curriculum was requested by our instructional staff and de-
veloped by representative members of that staff,

The citizen of today must be science literste in order to exer-
cise adequately his duties of citizenship. The contribution of the
scientist to our way of life is the methods which he uses to attack
a problem and seek its solution. These methods are unique, but more
important, they are very useful; they can be applied in the solution
of the everyday problem by knowledgeable chillren at all ages and
grade levels, and by adults in all walks of life. If these methods
of science are to be learned by the youth of Minneapoiis, they must
be learned by attacking realistic problems inside and outside the
classroom. This practice in the solving of work-a-day problems trains
our young citizens to think for themselves in seeking new solutions
to age-old problems of our civilization.

, In the Minneapolis Public Schools we recognize that science

@, is a very important part of the liberal arts general education which

B should be studied by all students. ‘e are aware of our responsi-
bility for instruction which must be well! grounded in the fundamental
laws and principles in all the fields of the basic sciences and
therefore propose this reorganized curriculum for teaching the ever-
expanding knowledge of science. :

This reorganized science curriculum does not teach itself.
It is a planned developmental approach in which the teacher is the
expeditor and not the limiter of learning. The curriculum has been
developed to aid the student in acquiring new breadths and new depths
of understanding of his environment; and with it a teacher who is
well trained in science may lead the student in an ever-expanding
investigation of his surroundings in this world and universe, If the
curriculum is used cooperatively by teacher and students, it is an
instrument which can mold a pupil of the Hinneapolis Public Schools
into a science-literate citizen who, if he continues advanced science
training, may become a scientist of the future.
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CONTINUITY CF SUBJECT HATTER, KINDERGARTEN THROUGH GRADE THREE

Introduction to .cience

Grade 1hree .

—Kindergarten Grade One i _Grade Two
Science and how we Some ways of Using science Methods of science
learn about it learning science
Tools for measure-
ment of time and
direction
I. The Earth

“Finding out abtout
our earth

Rocks and soil

~ Teatures of the

earth's crust

How soils are made

Seeing differences
in materials

Water

Water appears and
disappears

Hater is everywhere

Air around us

Air around us

Air is everywhere

What makes the h'ué

weather? w

I1.

Living Things

Thin%s that are
allve

Things alive

Protecting and
enjoying plants
and wildlife

Plants around us

Learning about
plants

How plants live
and grow

How plants depend
on their
environment

Kinds of seeds and
how they travel

How animals are
different
1. Body covering
2. iHovement
3. Habitat
;. Usefulness

Animals need food

Animal behavior

How animals help
us

Enjoying animals Animals use their Animals have young Animals live in
senses communities
“Jhat our bodies Our bodies Understanding Our bodies at
need ourselves work
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CONT INUITY OF SUBJECT MATTER, KINDERGARTEN THROUGH GRADE THREE

Energy

Kindergarten

Grade One

Grade Two

Grade Three

Liquids and solids

Simple machines

Things that help
and hinder work

Mechanical energy

Earth!s gravity

Magnets are fun

Magnets and what
they do

Vhat we can learn
from sound

How sounds travel

Electriclty works
for us

Effects of current
electricity

Keeping warm

Sources and uses of
heat

How light helps
us

Light and shadows

Light and how it
is reflected

1V, The Universe

\'e look at the
sky

Our star, the sun

What we see in
the sky

The sun and other
stars

The earth where
we live

Movements of the
earth

Minneapolis Public Schools

Science Department
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(typed by JV)




gt

IETAPOLTY TI2TIC 2CHICIS

Seience Jonartient purposes only

SUMMARY OF GRADE-COI\ITENT ASSIGIMENTS -

For discussion’

' . . Grade Level _
Area and Major Topics FTITT 27173 61.“;7 B TS0 T3
— v
Introduction:to;Sciencé*(Gray) P I R S S R R R B 2 | A B
AL Attitudes (Including s+l el s+l +ll+ 1+ ]+ ll+ + +
: history)
B, Tools o ' P B (R I | + |l ] +
C., Methods + i + ]+ |+ |+ %
" L
I. The Earth (Red) - N
A, History of the earth W+ + |
B, PFPhysical features %1 + + Il + +
C. Rocks and minerals + | = + +
D. Soils IS B | .
E. Water 3 b+ | 3
F. Air + ] + 3 .
G. Weather and climate ] o+ * 3

2y to ‘sy,mbols -

* major emphasis
+ content to be taught




.ﬁﬁr discussion purposes only

Area and Major Topics Grade level . k
' X 713 L1561 ol 1 12 -
fI.-Living:Things (Green) + + + | + * %
A. Iife and life processes - f+ + N I R +
1, Life in .general + f 3*. o+ + o+ | :
. o . l. . .
2, Food taking . . . .
or nutrition " .
3 Digestion - + +
. }h. Absorption + |+ {
8, Gireulation . . .
- 6. Respiration | *. +. +
" ‘ - .
7. Assimilation + + R
8, Oxidation + . +
T 9. .E)ccretion- o + . +
10, Reproduction 1, .
~ and growth ® +
11. Responsiveness + + + + I+ -
B.VCIassification 3* 4+ * + *
D.’ Plant and animal .
economics "f + %L + 4+
E. Human bOdy i 3 * be 4
F. Aesthetic values * e I

2w
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Grade-content assignments (continued)

Area and Major Topics

Grade Lﬂel

K11 {12 4 6 (|71 8
III. Energy (Yellow) e+ L+l lls]+]+ +
A. Properties of matter |, ) % M
related to energy ‘
B. Sources and conservatior . % .
of energy +
C. Mechanical energy and | 1. % %
simple machines i B B
D, Gravihational energy + + o +
E. Magnetic'energy - 3 2 |+ |l J +
F. Sound #* | % 3* +
G. Electrical energy 3#* 3 3#* %*
1, Statie + +
2. Current 3#* 3 + #*
1 .4
H. Communication bands and
electronics
I. Heat and infrared
radiation’ * 3 3 +
Jo. Light and ultraviolet
radiation N I * *
K. High energy waves
‘L. Chemical energy + #* *
M. Atomic energy | + +
d3-




For discussion purposes only

Area and Major Topics Grade Level .
XTI 2 . 3. b 51 6 1187 9 10 I
B ' ! { !
7Y+ The Universe (Blue) ; + ‘ g *| +
— E ;
A. Earth |+ * R g y
| : ' } } i H
| R
B, Moon | + ! 1 + v
4 | 1 I |
\ ! { ! i 1
C. Sun ! w4 % - §
; L ' R N
! l i ! 3
D. Solar system i |+ : + i !
} ) §
T !
E. Stars and galaxies ' i 3 + ! + |
— T
F. Space travel ; i + % “ I i
: ~ i ) !

‘ey to symbols - - % major emphasis

te: COonservation and safety must permeate science teaching ét all grade levels,

b=

+ content to be taught

‘spied by la
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For discussion purposes only , Grade Two

ALLOCATION OF CONCEPTS BY UNIT TITIES

- Note: This report presents a list of unit titles, within which
g the order of the concepts found in the Handbook has been
changed to provide a logical teaching approach. ‘
Introduction to Science
Using science
1. Man's environment is studied in science.

2, Science experiences provides knowledge which may enable man to
understand an environment,

3., Basic scientific study includes living and non-living things.

4. In science, observations are made with a purpose,

S. In science, accurate recording should follow careful observations.
6.‘ 'Recorded measurements should be accurate,

7. Seience oxperiments should be well planned and organized,

8. Ordinary household equipment ard tools may be used for conducting
some eoxperiments,
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g I, Earth

| Water appears and disappears
1, There is always scme water vapor in the aﬁmosphere.
2. Clouds are a form of water,

3. !/ater vapor in the air can condense and return to the earth in the form
of precipitation,

L, Water expands when it freezes,
5. Heat evaporates water.
6, Heat cen change water from a liquid to an invisible gas.

7. Heat can change ice into water,




For discussion purposes only 5 ' ' Grade 2

II. Living Things
A, Animal behavior
1, lost animals need shelter,
2, A shelter provides protection.

3, Different kinds of animals usually need different kinds of
shelters. o

L, iost birds build nests,
5, Some animals can survive in cold weather,
6. Meny animals escape their enemies.

7. Some animals need human protection.

8, Some living things tend to avoid extremes of temperature, moisture,
1ight and sound.

9. Animals prepare for winter in different ways.

10, Birds have various means o locomotion,

11, ifost animals are able to move about freely.

B. Animals heve young
1, All living things change at they grow.
2, People grow up and have children,
3. All animals "grow up" (mature) and have young.
L., Some animals give care to young.

S, In animals the resemblance between parents and young increases as
the young grow older,

6. lJost animals are hatched from ogga or are born,

7. Many animals are oorn in the sprirg.

8. Most birds build nests in which they lay eggs and rear young.
9. A caterpillar develops into a buttarfly or a moth,

10, Caterpillars usually spin cocoors around themselvos,

11, Butterflies and moths emerge {rom cocoons.




Grade 2 6 For discussion purposes only

C. How plants live and grow

; 1, Plents live in many different environments,

2, Most economically important plants grow in soil,

3. Most of our food is grown on gsoil.

L, Most plants need soil and warmth to grow,

S, Most plants need air and water for growth,

6. Plants require soil, light, air and water,

7. Plants grow better in scme soils than in others.

8, Too much water may kill a plant,

9. Most green plants make and store their own food.

10. Green plants need light energy to make their own food,
11, Chlorophyll in green plants enzbles them to make their own food,
12. TFood is stored in various parts of the plant,

13. Some plants may be grown from parts of other plants,
1, Some plants grow from bulvs,

15, Plants ususlly produce many more seeds than can germinate and
survive,

16, All plants have a life cycle,
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2,
3.
L.
5

6.
Te

8.
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For discussion purposes only 7 Grade 2

Understanding ourselves

Mach of man's food and clothing comes from domesticated plants.
Yeast plants are useful to man.

People use both plants and animals for food.

Not all parts of food plants are used for food.

Different structures of the different kinds of food plants are
used for food,

Food which is thoroughly chewed can be digested more readily.

The minerals and vitamins necessary for atrong, healthy teeth
are supplied by proper diet.

Some plants are prickly or have stinging hairs which cause skin
irritations,

Somo plants are polsonous to the skin of socme people.

P e N
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IIi. Energy
A, How sounds travel.

1. Sound is caused by the vibration of an object.
2, Sound traveis out in all directiona from a source of vibrution.
3, Sounds travel through many substances.
L, Sound goes through-soﬁe things better than through others.
5, Most sounds travel through the air to our sars.
6. The ear does not receive sound {rstantaneously.
7. Sound requires time to travel.,
8. Sounds may be directed.
9, Sounds may be reflscted.
10, An echo is a reflected sound.

" 11, Some sounds are noise and scre are music.

B, Light and how it is reflscted
i. Light travels 1£ straight lines,.
2, Objects can be seen distinctly through transparent materials.
3, Sunlight and other kinds of 1ight can be reflected.
4. Most objects reflact some light,
S, Some objects are better reflectors than others,
6., Light from smooth, polished gurfaces may be injurious to the eye,

7. All things which are far away seem small; the closer they are,
the larger they appesr to be,




Grade 2

10 For discussion purposes only

C. Magnets and what thay do

1,
2.
3.
L.

5. °

6.
Te

Magnets help us in our daily work,

Some magnets are used in our homes.

Magnets may have several shapes.

Some magnets are stronger than others,

A magnet is stronger near its ends.

Magnets pick up and pull objects made of iron and steel.

The pulling power of a magnet will act through many different
materials,

D., Things that help and hinder work

1.
2.
3.

L,
>

Te

An inclined plane is a sloping surface.
The inclined plane makes tasks eaaier;

A weight can be pushed or pulled up an inclined plane more
easily than 1t can be lifted straight up,.

A lever may be used to 1lift or push,

Friction is used to start some stationary objects or %o stop
some moving objects,

If a surface is rough, fric:ion is greater; if a surface is
smooth, the friction is less,

Friction always produces tiro effects; heat and wear,

N
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For discussion purposes only

v,

The Universe

A.

What we see’ in the sky

1.
2¢
3.
.
5,
6
Te
84

9.
10.

Sometimes the moon may be seen in the sky during the day.
The moon is smaller than the earth.

The moon revolves around the earth. "

The moon "shmea" only by reflected nght from the sun.
The moon reflects the sun'es light,

As far as is known t"._here is no life on the M6n.

No water or aii' are on the xnooxu~ 2 |

Tre moon, although very far away, 13 closer than the sun and the
stars,

It is difficult to go to the moon,
The sun is larger than the earth,
The sun is farther away than clouds.
The sun is always shining somewhere,

The sun is in the sky every day although it i3 sometimes hidden by
clouds,

The sun shines on the other side of the earth during the night.
The sun sets at different times each day.

Stars are all around us in the sky.

Stars appear to be small, bright objects visible in the night sky.
Some stars appear to be brighter and larger than others.

The stars are farther awsy than the clouds.

Groups of stars have nanes.

11 R . Grade 2
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Grade 2

1,

o,

3.
L.

5.
6.

8.

Copied-la

11-5-6L

The rotation of the earth causes the apparent motion of the
- sun, moon and stars; - s .

12 = - For discussion purposesv‘énlyf:*‘" |

Movements of the earth

The earth spins somewhat like a top but- has no vislble support. ,

.Jt takes the time-of one day and one night for the ear Y to

turn sround once (rotation),.

The earth moves around the sun.

As the earth turns around, the place where. we 11ve moves around
“from the side toward the sun (day) to:.the side away from the
sun.: (night) and back to. the side toward the sun (day). :

One year contains one of each season., -

Summer follows ‘8spring and comes before fall, wint.er follows fall
and comes before spring,

The earth pulls everything towards it.

i
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TABLE OF CONIELTS

Introdwtion.......‘..O...........................!.......-’.....

I. comepts Incl‘med in Tt\is Unit.................................

II., Learning Experiences

Concept #1: An inclined plane is a sloping BUrLACC . easeossnsosons

A. lntroducto
Eiserlencé 1l:

Experience 2:
Experience 3:

B. Developmental
“Experience 1:

Experience 2:

C. Culminiting
Experience 1:
Experience 2:
Experience 3:

Experience UL:

Experience 5:.

. .To discover that there are different

kinds of SUrfaCEB.ccscccsvssccsssssssass
To introduce the idea that slanted
surfaces are inclired planeS.ccccccececss
To identify the inclined planes which
are used in some kinds of playseececcecss

To show that inclined planes are

sloping surfacesS.eccesceccocsssscccsccses
To discover that stairs are notched
inclined planeS.cececcosssccesccccccscse

To review that inclined plancs may be
found almost everywhere and are

Very n-mnerousooooooooooooooooooooooooo"
To emphasize that irclined planes may
be very different in appearanCe..ccesse
To review thc relation of stairs to
other inClin‘?«d planes...........oooooooo
To explore the idea that a smooth in-
clined plane may be more convenient
than a notched inclined plane (stairs)..
To show that when many inclined planes
are joined topether, it may be possible
to climb a steep hillececscscecesasccces

Concept #2: ‘An inclined plane makes 1asks €a8iCreccecccssccccsce

A, ntroductory

“Experience 1:

Experience 2:

B, Developmental
Eiﬁerience 1l:
' Experience 2:

Experience 3:

To review a common use of inclined
plam.s..................ﬂ................

To show some uses of inclined planes....

To see inclined planes vwhich are used

ix

-
()

12

12

13

1L
1k

in businesSeececcceccvccccsssccecsscscsccce 15

To illustrate a use of an inclined

plane.............................‘.....

To show that an inclined plane can be
used to move bulky, awkward materials...

iii

16
17
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Culminatdng
Eiﬁerfence 1:

Experience 2:
Experience 3:

OF CONIENTS (continued)

To review the i lea that inclined planes
are used to climb to higher levels,.....
" To review the uses of inclined planes...
To review uses of inclined planes by
uging toys ags oXampleSe.esccessesccscone

Concept #3: A weight can be pushed or pulled up an inclined

plane. more

easily than it can be lifted straight up.

A. Introductory
“txperience 1:

Experience 2:

B. Uevelormental
“Experience 1

Experience 2:

Experience 3J:

Experience L:

Ce Culminating
txperience 1:

Experience 2:

Concept #L: A lever may

To introiuce the idea that inclined
planes are used to decrease effort
requiredececcecccccossccescssscccsconsccss
To introduce the idea thet walidng on

a ramp only decreases the efforteecscces

To use an inclined plane to move heavy
ObjectSQ0000.000000..0000000.000000000.0
To show that changing the shape of an
inclired plane affects tho ease of move-
ment over the SUrfaC@eccccececocssosncse
To measure the differerce in the amcunt
of effort used as an objoct i3 lifted
vertically ard is moved up an inclined
PlAN€.ececescscssoccosssscoscocensscscnns
To discover that a chaige in asteepness
of a ramp chanpes the effort required

to move an obj2ct ur the rampeecesesscces

Ta review tho idea that greater amounts
of effort are required when steeper
inclined plares are used.ccecscocccoscss
To discover where inclined planes might
be used in our schcol to make work

easier..OQOQO...0.0..0.0..00....0.......

be used to 1ift Or puUBShiesesesscsccsccnee

A, Introcductory
rxperience 1:
Experience 2:

Experience 3:

B. Developmental
Experience 1l:

Experience 2:

TO identiwaleve»r..OOOOOOOOOOOOOO0....
To discover the parts of a teeter

totter..o..ooooooooooooooooooooooooooooo

To study the kinds of fulCrumBecsccecccee

To 1llustrate the use of a lever to
1ift a heavy obJeCtscceecssccasccsncanns
To discover that levers can be used to
make 1ifting easiereseccescccccocscecccse

iv

18
18

18

19

20

20

21

22

23

24

27
28

29
30

31
32




TABLE OF CCNTENTS (continued)

Experience 3: To show how a lighter weight may raise
- S a heavier weight if a lever 1is used
‘ Correctly.......................o....... 33
Experience L: To illustrate that the same amount of
effort can accomplish more if a lever
T o is used.oooooooooooooooooooooooooooooooo 35
Experience 5: To show that tall objects can be
lifted with a levVeloeeeecssescceacsassses 37T
Experience 6: To measure the effect of moving the
. fulerum along the lever tetween the
effort and reaistance.................... 38
Experience 7: To show that when a lever is used, less
effort is neceded to 1lift a nail out of
"Ood.OO...O0.0.0.000000.00..OOOOO..OO... 39
To illustrate the effect cf moving the
resistance in relation te the fulerum.,.. LO
-Experience 9: To illustrate tne use of a lever in
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: rangements of the effort, resistance
and mlcr\m..‘OOOOO0.0000000000.00..000. hl
Experience 11: To discover that a lever can be used
) to pu5h he&vy Objects.oo.OOOOOOOOOo.O00. h3

Experience 8

C. Culminatihp =~
“Experierce 1: To erphasize the use of levers in doing
work'..""'.'..‘.'.'...00.000000..0.000
Experience 2: To start the understarding of the uses
of 1ever$.........n..................u
Experience 3: To identd{y some of the tools from
‘ home which are levers ard to review the
par'ts of lOVerSeeceescecsccsccsscecscccne hs

Concept #5: Friction is used to start some stationary objects
dr to 5tOD S0Mme MOVANE ODJCCLS,eeevcecvrccscccccccoss U7
A. Introductory
Experience 1: To recall samples of situations when
" smooth surfaces are nNECCS58IYeecesssecsoss WO
Experience 2: To suggest the importance of increased
- friction for the safety of Car3.eseecess U9

B. Developmental

“Experience 1: To illustrate the effect of friction on
Sliding objeCtSQQOO0‘.00.000000..000060.. 51

Experience 2¢ To discover how uneven surfaces help
when you start ard StOp running.oooooooo 52 )

Experience 3: To discover that treads may affect the ;
arount of friction ard can enable heavy
objects to start ard stop............ eee 53

Experience 4 To show that friction is needed to make
it possible to unscrew a cap from a
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C. Culminating

“Experience 11 To become aware that decreased friction
m{y result when elements of the weather
change the surface of tihe streets.....e. 55

Experience 23 To reviaw scme common methods used by |
drivers to ald starting ard stopping.... 55

Experierce 3t To sumrarizc ways in which increased
friction 15 uSeIMl.eceesecsccssssosscoes 56

Concept #6: If a surface is rough, friction is greater; if a
S’JrIRCQ 18 Smcoth, friction 1s 1B3300000000000000000 57

A, Introductory
“Experience 1: To discover that some oi:jects are
amoother and othors are Iroughar,eseecces 58
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INTACHUCTICH

The learning experiences included in this resource unit are
suggestions which could ve used % teach the understandings
(concepts) in this unit, Some of the experiances might te done
by students, while others are appropriate for a teacher to use
as demonstration activities, The classrotm teacher who is fariliar
with the facilities of tne schcel ami the needs of her students can
best judge how to make use of these suggesticns or how she can
modify them to meet the pupilal noeds, Tho wording of the “What
to do" part of some of the expericnces has been written in terms
of the directions which a teacher miyht follow or in terms of the
dirsctions and diagrams which the teacher would interpret to the
students, Although the wordlng has been airplified, a student
should rnot be expected tc read these directions and follow thenm on
nhis ovm initiative, The clasarcom teacher is to determire whether
an experience 13 to be carrisd out by an individual, a small growp,
or the entire class,

In the preparation of this resource unit each section has been
designed to be of the raximun anaistarnce to ti classroom teacher,
In addition to the suggestions for learning exporiences, a section
on evaluation has boon ieveloped for teacrner uac only. Each btook
and sensory aid has been arzotated in the bitliopraphy. A corplete
1isting of all of the matarials nredod for teaching this unit has
teen included also.

This resource unit is not intended to restrict a teacher's
instructional procedures, Teachers should teach in whatover woys
are most effective with their pupils, slthough all concepts should
be taught, time may not permit the use of all of the experiences
suggested under any ons concept. 1n #nneral, the skilled teacher
will sort the eriences, rejact those which are nct ap;ro riate
To his or her class facilitles cr time availalle ard use onl;
experiences wrmich produce the nnst afipctive Lrsiruction,

At the conclusion of the teaching of this unit, the teacher

should make a careful review of the learnings to be su‘e tho children

have an understanding of each concepte

Since the unit is intended for pgrade two pupils, the unit does
not contain experiences which are thought to be too abstract for
their understarding. Examples of the kird of experiences which are
not included in the unit are the identification of the classes of
levers; kinds of friction; other simple machines--wheels and axles,
pulleys, screws, wedges; affort and resistance distances; ways of
decreasing friction; use of technical terminology; and quantitative
evaluation in most learning experiences,
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I, CONCZPIS INCLUD=J IN THIS UKIY

that help ard hinder worx
An inclined plane i3 a sloping surface,
The inclined plane rakes tasks casier.

A weight can be pushed or pulled up an inclined plane
more easily than it can te lifted straight up.

A lever may be ussd to 1ift or push,

Friction is used to start scrie stationary objects or
to stop sormm moving objects,

If a surface is rough, friction is greater; 1if a
surface is smooth, the friction is lcss,

Frictdon always produces two cffectsy heat and wear,
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II, LZARNING ZXP-RIZHCES

CONCEPT #1: An inclined planc is a sloping surface,

The purpose of thase experionces is tc alert the pupils
to the existence of irclined plancs ard to provide thenm
with enough identifving experiences so izt they can
recognmize inclined plares ags they see thrr, The expore
jences which could be used to initiate this study would
depend on the time of the year, Sledding ¢n siow and
the Shrine Circus in Pobruary proviie cxcellent topics
which could lead into a wnter study of inclined planes,
Sporting events in setropolitan Jtaiium and the Univer-
sity 3tadium, parking rarps, tho Lirneapclis-St, Paul
Intarnational air Termiral, and playgrourd slides zay
lead into the study of tids unit during the spring or
fall,
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Concept 41 b

A, Introductory

Experience 1l: To discover that there are different kinds of
surfaces

Materials needed:
Rindfolds

What to do:

Blindfold one member of the class at a tirs, Have
him walk over level amd hilly surfaces, !iive him
explain how he can tell you when he is walking on
the level; up hill or down a hill,

Discovering that:

A level surface is different from a slanted surface,

Experience 2: To intrcduce the idea that slanted surfaces
are inclined planes

Discuss the questions:
1) iow do we move from one place to another?

2) Do we always move over level ground? Give
some examples,

3) What are some of the names which we use for
surfaces which are not level?

For discussion purposes only
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Experience 3: To identify the inclined planes which are
used in some kinds of play

a, Read stories abtout snow fun, Recognize that sliding
on snow would not be as much fun without hills

(inclined planes), Tell about your ovwn experierces
in the srnow, Discuss the questions:

1) Is it fun to slide over level ground? Give
some examples,

2) ihy is it rore fun to slide down a hill on
a sled?

3) Why is it fun to uki?

L) Have you ever seen a ski jumper in action?
What kind of an inclined plane does a ski

Jumper use?

b, Draw pictures about inclined planes used in play, in-
cluding snow fun, (Call attention to slides, and
sliding and siding on snowy nills.)

¢, Make a scrapbook or hulletir board illustrating
the importance of inclined planes to scme kinds
of snow fun,

d, Make a list of the inclined planes used in play;
e.7., a playground slide,
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Diagram for Experience 1 - Page 7
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>

B, Developmenta.
Experience 1: To show that inclined planes are sloping st;rfa’.ces

Materials needed: | . | :

Planks, 2" x 10" x 8! long (2)

Log, short chunk, 12" diameter minimum |
Hammer - | -
Nails, 8 pemnyweight (L) L o
Film, "Simple Machines: The Incla.ned Plane Family" , )

Optional preparation of materials Dr:.ll a pair
of holes, 2" in diameter, 5" apart, centered on .
the plank's width, 13" from one end of both planks, o

What to do:

View the film, "Simple Machines: The Inclined Plane
Family',

Construct a double inclined plane in the classroom | |
which is safe and strong enough to have children walk -
on it many times, lLay the ends of the plank on the | S
log so that they may be nailed easily with the 8 penny-

weight nails through the holes which have been dnlled. - o
Na:.l the planks firmly to the log, See d:.agram. ., o -

Use the inclined plane (ramp) 9-?-5-' s recreational ~
reading location, a2 stage for singing a solo, "gateway
to pretend time", modification of musical cha:.rs games,
#nswer these questa.ons in aritlmet;c- | | | T
1) How long and wide are the planks?
2) How long and how hi.gh is your inclined plane’ ‘

3) How much time did it take to make your o R
inclined plane? | \ |

L) ‘How much did your supplies cost? -

Dlscovering that- S 3 I R

Inclined planes are sloping surfaces. Thé road 6irer’ a R
hill is two or more inclined planes which adjoin one - D
another, Inclined planes can be used in play. | 3 o

R O AR T R

*Note: See Guide to Teachiniﬂrithme'big, bp. 82, 85, 86, |

Yy - ‘ ' \ .
‘ : . o . : . Ry
N ) . :
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Experience 2: To discover that stairs are notched inclinad planes

Note: The preparation and cost of materials for this ex-
perience may limit its usefulness, Since lumber yards
are not equipped to easily make the materials, helpful
and willing parents are required, The use of drawings
on the blackboard would be a much less satisfactory
way of obtalnlng some of the same 1earnings.

Materials needed:

Plank, 2" x 10" x 8! long '

Cleats, wood, 1" x 2" x 9" long (8)

Nails, 30 pennywelght (about 20)

Stepladder, about 5!

Wood, triangular blocks, 9" 1ong, cut from a 3! 1ength
of 4 x 6" stock (8) ° |

Preperation of materialss Cut a 3t length of * x 6"
lumber on the diagonal 6f the end cross sectnon. Cut the
triangular lengths into 9" blocks.

Cut eight 9" cleats from 3" x 2" x 6! 1ong stock. o

Drill a air of holes 5" apart, centered on the plank's
width, 13" from each end of the plank, lake the diameter
of the holes in the plank only slightly larger than the
diameter of the shank of the 30 pennyweight spikes by using
a " drill, Drill seven more pairs of holes, spaced along
the 1ength of the plank about 1' apart. See diagram, |

Drill matching pairs of holes with the same diameter in
each triangular wood block -~ 5" apart, centered on the
length of the block, Drill the holes perpendicular to
the hypotenuse side of the block., See diagram, Dnill
matching pairs of holes with the same diameter in each
cleat, the same as above =~ 5" apart, centered on the
length of the cleat, / .
Recess the spike heads by drilling a,larger hole 1/8" deep
in each triangular wood block and in each cleat, Center--

these larger depressions over the first holes to allow the ~f-'

top of the spike to te inserted flush’ to the wood block, .
Make the larger depressions over the holes in the.tri-
angular blocks on the side away from the hypotenuse of -

the triangle, Make the diameter oft these larger dqpressions .

only slightly larger than the diameter of the head of the
30 pennyweight spikes by using a %“ drill, |

Coat each piece of wood with floor seal; this caating
makes it eagier to keep the wood clean, |
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What to do:

Set up the stepladder so that the bottom of each back leg
is braced against the wall. Lean the plank on the bottom
step of the stepladder, Insert two spikes through the
uppermost pair of holes in the plank, DMNove the plank so
that the spikes hang down behind the steps, See diagram,
‘Have .several pupils steady the plank and the ladder so
that neither slips, Have one child stand on each side

of the plank to steady the child walking the inclined
plane if he begins to fall off the plank, B

Walk up the plank, Stand upright as yow walk.yp the in-
clined plane, (Do not hang onto the plank as you walk it,)
Continue to repeat the experiment, leaning the plank
.against the next higher step until it is not possible to
walk up the plank with leather soled shoes, - :

Attach the 8 wood cleats across the width of the plank

by inserting a pair of spikes through each cleat and the
plank, - Repeat the experiment in full; discover whether
the cleats increase the ease of walking up the inclined

. Lift off the wood cleats and attach the 8 .triangular wood
blocks by inserting a pair of spikes through each wood
block and the plank, (Be sure the sharpest angle on the
triangular wood block.is towards the upper erd of the
plank and each.block is resting on its hypotenuse,)

Walk up the notched inclined plane (stairs) which is
leaning against the highest step used previously in this
. experience,.. S S ,
. ' i . {
- Observe the surface of the plank, Compare: the 8' plank

with triangular cross pieces to stairs, . | A

"Compare the ease of;waiking»an.inolinedzpi_ e which is
smooth with a notched inclined plane, - -

- Discovéring that:

.Notéﬁ_

'Ihclined-planés,méy'bé‘hérd to\ﬁqik up because shOQS—,
may slip on the surface,: Stairs, which are really in-

‘clined planes with notches, prevent slipping.

1f your gym'is not heavily scheduled forﬂpﬁysical education’ixf

classes and has either stall bars or a horizontal ladder,
greater safety may be achieved by using the stall bars or

-horizontal ladder as a substi -.te for the stepladder.

e

e
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C. C\llminating

Experience 1: To review that inclined planes may be found almost
everywhere and are very numerous

&, Ilist all the inclined planes you can find at different
places; e.g., at home, in the school, on your way to
school,

b, Make draﬁings to illustrate common:inclined planes
which you have seen,

c. Make a clipping scrapbook in which as many different
inclined planes as possible are shown. Try to show
how many inclined planes are around us,

Experience 2: To emphasize that inclined planes may be very
different in appearance

Make a scrapbook with art work illustrating different kinds
of inclined planes, giving them their more commonly used

names, Emphasize the different names for commonly used
inclined planes,

Experience 3: To review the relation of stairs to other
inclined planes :

Draw a number of floors of a department store on the black-
board, Draw in the stairways and stairs, Draw in the
inclined plane (with a smooth surface) which is formed by
the stairways, Discover that stairs are conveniently nolched
inclined planes. ' |
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Experience L:
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To.explbre the idea that a smooth inclined
plane may be more convenient than a notched
inclined plane (stairs) '

 Discuss the following questions:

v
2)

3)

L)

Experience 5:

Discuss

1)

3)
)

" 5).

What are some things which you camnot 1ift?

ﬁhere'have'yoﬁ'seen a ramp used to raise a
heavy object?

Wihen have you used a ramp to raise something
heavy? S

Can you 1ift your bike easily up the steps
into your house? Explain, :

To show that when many inclined planes are
- joined together, it may be possible to climb
a steep hill .

the questionst

Ave some hills so steep that cars and trains
cannot climb directly to the tpp? -

HQWTdoicéfé go tup a steep hill? !
'How do .we. construct roads up some riountains?

Does a road up a mountain consist of many
inclined planes? |

How do trains climb to the tops of mountains? |

Ladd
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'CONCEPT #2: An inclined plane makes tasks easier,

The purpose of these experiences is to help the
children understand the advantages of using ine
clined planes. The previous experiences allowed
them to become familiar with inclined planes and
to learn how to identify them, The experiences
in this section are intended to show that they
have a definite use in the movement of heavy or
awkward objects up to a higher level or down to
a lower level, The word "easier" in the above
concept is interpreted as requiring less effort,
However, an inclined plane does not decrease the
total work done in lifting an object,
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A, Introductory
Experience 1: To review a common use of inclined planes
Discuss the questions:

1) How do we go from one floor of the school
to another? /

2) Which methods of getting from one floor of
a department store to another depend on an
inclined plane?

3) VUhere else are inclined planes used to go
from one level to another?

Experience 2: To show some uses of inclined planes

' Make a bulletin board of drawings of inclined planes.
Use titles such as “Making Use of Inclined Planes" or
"Fun in the Snow with Inclined Planes",

A

f
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B, Developmental

Experience 1: To see inclined planes wﬁich are used
in business |

Materials needed:

‘Bus fare

What to do:

Co on a study trip to a business which makes

use of loading ramps or conveyor belts from
one floor to another; e.g., Post Office, large
grocery store, potato chip factory,

Note: This study trip may be correlated
with a social studies unit,

Discovering that:

Businesses use inclined planes to do work more
rapidly and to decrease the. effort needed,

o AL R .:M.u L
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Experience 2: To illustrate a use of an inclined plane
Materials needed:

Film, "Circus Day"

Toy circus animals

Cardboard, stiff (size to fit door of cattle
"4+ car on toy train)

Toy train - S

Toy animal cages (made from shoe boxes)

What to do:

View the first four minutes of the film,
uCircus Day",

Borrow. toy circus -animals from the children's homes
or. from the kindergarten teacher.. . Assemble the
materials to make. a miniature circus with animals,
the circus train, arnd loading ramp (stiff cardboard),

Pretend to load the animals on the train, ‘travel to
the city, and unload these animals from the train
at the city. Transfer the lions and tigers into
their cages from the circus ring. ,

Discovering th;’o s

‘Ramps (iri61ined planes) are used to load and unload
animals from trains., Inclined planes &re used in
circuges, S
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Experience 3: To show that an inclined plane can be used to
move bulky, awkward materials

Materials needed:

Carton, cardboard, large (box from refrigerator,
television or mattress)

Planks, 2" x 10" x 8' long (2)

Table, about 30" high

What to do:

Obtain a box which is so large that you have
difficulty in getting a hold on it, Try to
1ift the box onto a table,

Lean the two planks, side by side, against the
table, Push the box up the inclined plane,

Compare the results of each trial,

Discovering that:

Bulky, awkward materials may be moved easily
up a wide ramp, .
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C. Culminating

Experience 1: To review the idea that inclined planes are used
to climb to higher-levels

Discuss the questions:

1) How did you get to your seat at the circus in the
‘Municipal Auditorium or at the baseball game in
Metropolitan Stadium? e

2) Have you ridden in an automobile when it is being
parked in a parking ramp? Tell; us about it,

1]

Experience 2: To review the uses of inclined planes

| @, Make a list-of examples you have seen where an inclined
‘" plane has been used to make a job easier; e.g., moving
a refrigerater into a house, moving voting machines
into. school, moving furniture into a house,

b, Make up a story which includes the use of any inclined
plane,

‘¢, 'Talk to your grocer, glru;ggist, baker and hardwars
merchant to see if you can find ways in which inclined
planes are used in business,

Experience 3: To review uses of inclined planes by using toys
as examples |

Prepare an "inclined plane corner" in the classroam,
using toys to show inclined planes; e.Z., gangplank for
toy ship, passenger ramp for toy airplane, tail gate
of toy moving van, ramp for loading animals into a toy

train, -
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CONCEPT #3: A weight can be pushed or pulled up

': ~an inclined plane more easily than it
, can be lifted straight up. - J -

/

The purpose of the experiences listed for this con-
cept is to help the children to understand that the
amount of effort required to 1ift an object can be
decreased when a ramp is used to raise the object
rather than +o 1ift it vertically to the desired .
height, The relation of the steepness of an in-
clined plane to the ease of its use is another idea
which can be developed with the children.
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A, Introductory

Experience 1': To introduce the idea that inclined planes are
used to decrease effort :equired

r | Materials needed: - . f
R 'F ii‘,xng_f_fsysi:émﬁl'e'fmfélﬁiﬁ,e‘ﬁé The Inelined Plane Famdly"

View the film, "Simple Machines: The Inclined Plane
Family". Discuss the film, emphasizing the use
of the inclined plane as a labor-saving device.

- Discovering that:

’ N 'A:n_.ihcii_'ﬁed planecanbe ué:e"d,‘_to decrease the
~ amount, of effort required tg.do a jobs - ;

. r . S, . . .
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. Experience 2: To introduce the idea that walking on a ramp
| only decreases the effort o

- - Discuss the queétions: o

) | - 1) Why do you lean forward as you go Up & ramp o .

and lean backward as you come down? * (If you ;.
do not remember, try walking rapidly on & .
2) Why do you breathe more rapidly immediately - : “‘

after you have walked up a ramp?

W
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3
B, Developmental - R

( v : Experience 1°' To use an 1nc11ned plane to move heavy objects

, Materials needed° ’ N
i ~'Carton, cardboard (strong)
Plank, 2% x 10" x 8¢ long -
‘ Table, about 3om high
... Books - -
| -wﬁatfto do- ,

'} o § 'rr’?collect a large quanxity of books and plabe the books'”
S ., ..ina carton, Try to lmft-the carton of books up to
: - L : the table. e o ) O
( o PR ' b : - |

. »:Lean one. énd of the smooth plank against the table 3

3 | :;:_"'* ftf‘il;vand have a friend brace-the other end. Place the -
| "+ 7 carton of books on the lower end of the plank, Push
"or pnll the. carton up the plank onto the table. R

- - Compare the amounts: of effort used - to the results
CT _obtained in both cases.

' Discovering that- f . .h |
It requires less effort to push or pull the carton :
of books up 8 ramp than to 1ift it.
.
)
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Eeqverienoe 2: To show that changing the shape of an inclined
- plane affects the ease of movement over the
" gsurface ,

Materials noeded:

" Board, 1" x " x 6! 1ong
Books
Toy truck or wagon* -
Blocks of wood* %" x %“ x 1“ long maaumum (h)

What to do: | ‘; . S oy

Pile the books one on top of the other. Put one end
‘of the board on the books and the other end on the
floor to represent a h:l.ll. ' - :

-~ Place a toy wagon or truck part. vay up on the board.
“Let go and observe what happens. . ;

' \\; : Replace the truck on the board, Place a small 'block
| . of wood against the lower side of each wheel. Let
go and ohserve what happens..

Compare the results.

D:Lscovering that: - o - o

Adding the blocks to the inclined plane changes the
contour of the inclined plane, A changé in contour
affects the ease of movement down the inclined plane, -

*Note° If you have one inch or smaller diameter wheels on
the toy truck or wagon, blocks as small as square
matches or toothpicks may be used. For wheels six
inches in diameter or larger, 3" X " blocks may
be found satisfactory, ,

T~
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Experience 3: To measure the difference in the amount of
effort used as an object is lifted vertically
and is moved. wp an inclined plane '

Materials needed:

Plank, 2" x 10" x 8" long
Books
' Scale, srring balance
: -Cord, heavy
- Board, 2" x 4" x L" long -
Tack, thumb

Wnat to do:

Make a ramp by leaning the 1ong plank on the top :
book .of a 4" pile. of books,

Push a tack into the end of the 2" x h" board. T:I.e
the cord to the thumb tack in the p:.ece of 2" x L
board, ;

} ~ Use a spring balance scale to measure how much -
o effort (weight) is required to lift the board. |

Place the board on the ramp and measure the -amount
of effort needed to raise the board by pull.’mg it
up the ramp,

Compare. the amoupt of effort requ_ixted _i_‘or' eaph tri.al.“

Discovering that:

less effort ie needed to raise a weight if it is
pulled up a ramp rather than lifted vertically.
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Experience L4: To discover that a change in steepness of
a ramp changes the pffort required to move

an object up the ramp

Materials needed:

Flank, 2" x 10" x 8¢ long
Books

Scale, spring balance
Cord, heavy

Board, 2" x " x I» Jong .

vhat to dos _— o e

Repeat the activity which measures effort needed to

pull an object up a ramp (see Experience 3, page 23),
- varying the steepnesg:oruthe inclined:plane,

Compare -the effort reguired <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>