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FOREVARD

A socié;:y's future resides in its vision. As Indiana educators
work with students on energy and transportation issues and problems,
together they,will explore alternatives for prosperity in the 21st |
Gentury. What they imagine decades ahead will ke created in the
classrooms of today. :

We believe that students of all ages must understand the
relationship between tiansportqf_:ion choices and available energy
-

resources. More efficient, effective use of en -will insure a more

O

prospérms future., To help elementary school teachers achieve this 7

significant goal, we are pleased to introduce a new Elementary School

Erlergy Education Qurriculum, This exciting and innovative program

contains :hrportant goals, materials, activ:.tlés and resources for you
and your students.
Weermzrageymandyourst\ﬁentstost\ﬂyt:eselessoﬁs Ve hope
you will use them to inguire deeply into energy and transportation
issues and problems, to explore decn.s:.ons, then to consider actions. We

tnmtyouwillqobeymdtl‘ese lessonstomListthesupportofother
teachers, students, and their parents, other citizens, and cammunity
agencies. A broad commitment an;ang Indiana's people is necessary for .
dealing with this critica) energy issue.

Harold H. Negley ' John M. Mutz
State Superintendent Lieutenant Governor
Indiana Department of Education State of Indiana
i
\|
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! - INI‘KDUC’I'IO&

Transportation involves the carrving of people, goods, and ideas
from one place to another. In order to move these things energy -- a
source of power -- is required.

Throughout history, a variety of power sources have been used.
Muscle power — human and domesticated animal - provided the earliest
form of energy for, transportation. Centuries ago, the Chinese attached
sails to wheelbarrows to take advantage of the.wind as a power source. B
Early voyagers used the water in rivers and oceans for transportation.

In 1776 in England James Watt put engines, powered by steam, to
work. Within two decades Englishman’ Richard Trevithick used Steam to
power a railroad locamoctive and Robert Fulton used it for the steamboat.
Gradually, coal began to replace steam in moving the locomotive.

Energy sources fbr modern forms of transportation can be traced to:

1800 Electricity is produced in Italy by Volta
who invents the battery and gives his hame
| to the volt : i )
1859 Oil is discovered in’'Pennsylvania by
-Bdwin Drake .
1860 . The intérnal combustion engine is invented in \

France by Lenolr, who creates an explosion
‘inside a cylinder .

~

1884 | The steam turbine and accompanying electrical
advances are perfected by Charles Parscns in
England .

1892 The oil ing engine is invented by
Rudo.

1903 Gasoline 4 used to power the Wright brother's

e . .

a

Historically, the form of transportation accessible tu members of a
society has been tied to energy resources. Then and ‘
which these resources have been available for powering transportation
has depended largely on the consumption of non-renewable resources. The L
level of consumption has been influenced by lifestyles and the values
and behaviors supporting them.

+

The Critical Role of Energy Education

Producing appropriate student knowledge and behaviors to maintain
and to improve the delicate balance between available energy resocurces

1
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and demands on these resources is the primary rc'e of energy education.
To carry out this role, classroom teachers are challenged to accamplish
the following tasks: )

1, To understand and to camunicate basic concepts
in energy education; .

£
S

2. To foster appropriate student attitudes toward energy
consumption by sharing insights on the consequences o
Wwise lifestyles and by modeling energy conservation\
behaviors; -

3. To prepare students to examine thoroughly energy issues
and problems and to develop thoughtful plans for
resolving them; and

4. To motivate students to help educate citizens in their
: camunities about ways to improve the quality of life
' while safeguarding non-renewable energy resources.

- In these lessons, the preceding four tasks are presented in the
context of transportation. The study of energy in relation t6
transportation is campelling because it pervades so much of cur daily
living. Where we work, study, shop, and play and how we get to those
places provides but a sample of questions resulting fram the study of
energy and transportation. The costs of the choices we 'make is‘as
intriguing. . !

The Indiana Department of Education, in cooperation with the
Division of Energy Policy, Indiana Department of Commerce has organized
curricula in the past to help teachers and students explore important
energy issues and problems. The lessons that follow illustrate the
continuing commitment of these agencies in assuring that tomorrow's
decisionnakerswillmbeerxpreparedt;omalcewise choices —

prawting a better quality of life,
Develcpment of the Energy and 'I‘ransportatmn Lessons

The first step in developing the and Tr rtation Lessons
for the Elementary Grades imvolved a care ysis of concepts
presented In state-adopted government, social studies texts in grades
1-6. On pages 5 -~ 8 the publishers, titles of the texts, concepts
related to energy and transportation, and the page nunbers on which the
concepts appear are lis:ed. We have included the listing so that you
‘can supplement these lessons with readings from available texts in your’
school system,

L

The second step in lesson development was to define goals. Five
goals were identified: _ -

1. '™ create an awareness of the present energy situation and its
relation to the transportation system; °*

2
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2. To prdvide )mowlédge of energy resoarces, choices, and
alternative actions;

3. To develop critical thinking skills about energy and individual
roles in the energy management process;

' 4, .To encourage problem-solving habits as students examine
alternative solutions to energy/transportation issues; and,

5. To influence participation habits as students practice consumer
roles and decision-making in their hames, school, and
comunity. '

In relation to these five goals three areas of educational
development were emphasized: -

1. Inquiry:
(a) identifying an issue or prablem,
(b) understanding background to the issue or problem,
(c) examining tentative soluticns,

“ (d) collecting data, -
. (e) analyzing data, and

(£) geaclﬂng-a conclusion;

2. Decision-Making:
(a) recogrﬁzingtléﬂeedtomkeadecisim,
(b) analyzing alternative decisions,
(c) predicting consequences of decisions, and
(d) ranking alternative decisions;

3. Taking Action: |

(a) recognizing issues or problems where action should
be taken,

(b) analyzing evidence upon which action should be developed,
(c) selecting actions, ‘
(d) predicting consequences,
. {e) initiating action, ani
(f} evaluating the results of act%on.
3.
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Each lesson begins with an overview listing i.ng’x,
decision ,» and action cbjectives. A brief description of the
purpose o lesson I§ Included, along with the approximate time
requ:i.ti:gforcmpletingthelessm, ard the reading level of the
materials.,

The second camponent of each lesson is a GIOSSARY. Temms critical
to an understanding of the lessons are defined.

The third component of each lesson is a FACTSHEET. The FACISHEET
may be adapted for use in a lecture of discussion. In save instances,:
it may be reproduceq for students to read. The FACTSHEET provides
background material for campleting other activities. Occasionally,
illustrations to go with the FACTSHEET are included at the apd of the
RESOURCES section of the lesson.

'Ihe. fdurth component of peach lesson is CLASSROOM ACTIVITIES.
Ideas dre presented for in-class study.

The fifth camponent in each lesson is a CASE STUDY. The CASE STUDY
presents a problem or issue for students to discuss. The CASE STULY is
-:iriewtteninsuchawayastoemmrage_ analysis of alternative points of

A sixth component is the HOME STUDY. The HOME STUDY activity is -
designed to get students to apply what they have learned in class to the
hare enviromment. The HOME STUDY activity is intended to engage family
ximbersinﬂxegcploratimofene:gyarﬂtransportatimpmblmand .
ssues. :

___The seventh component of each lesson is the COMMUNITY STUDY. The
COMMUNITY STUDY activity is intended to get students to examine the
canplications of energy and transportatibn decisions on comunities ~-
local, state, national, and international.

The eighth component of each lesson is a 21st CENTURY. The purpose
of 2lst CENTURY is to explore the short — (3-5 years), intermediate —
(6 to 15 years), and long-range (16~30+ years) future of issues and
problems presented in the lesson.

SELECTED RESOURCES are identified at the conclusion of each lesson.

The listed films, filmstrips, games, conputer software, magazines, books
have been chosen carefully to support instruction of the lesson.

14
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" Self . Understanding People Exploring Our_World-People Things ¥e Do Social Studies - Book 1 Our_Schoo)
Community Impact, 39-54 None presented Consumption, 54-57 groduction, 72-78 Community Impact, 57-60 Trénsportat{on, 4445
| . Growth; 98-101 Community Impact, 90-92  Resources, 99-101, 112 Trade-offs’, 47
| : Resources, 132-136 : Exchange, 60, ,62-64, 70
| . Surées and Forms of
) Non-Renewable Energy,7%
Resources 75-77
GRADE 2
{ ,
Others Understanding Famil{ies Exploring Our World-Groups The World Around Us Book 2 Our _Neighborhoods ’
Interrelationships, Exchange, 142-154 Resources, 30-35, 54-57 Production, 104-108, 112-116 Resources, 34-37 Sources and forms of
| 35-54 Resources, 155-162 Growth, 136-141 . Transportation, 28 Growth, 136-139, 188~ Non-Renewable Energy,
Community Impact, 50-70 Transportation Systems, Conservation, 124-130, 191 8-13
Production, 107-110 140-141 164~148 Supply/Demand, 64-68 Conservation 11-12
= Resources, 73-85, 129-135 ' Trade-offs, 152-153 Community Impact, 34, Community Impact, Transportation, 118~
Exchange, 91-100 142-144 133-135, 158-161 120, 122-125, 132~134
" Transportation, 109 111~ . Exchange, 56-61 Exchange, 154-156
113, 175-179 -
GRADE, 3 :
. Communities Understanding Communities Exploring Our World- Who Are We? Book 3 Our Communities
: Communities
Energy Chains, 18-24, Community Impact, 34-42 Production, 71-73 Resourdes, 48 Community impact, 136~ Transportation, 11-13,
34-40, Tr;tn‘s'portation Systems, - Sources and Forms of Non- Transportation, 178 141, 158-161, 232-237, 37, 103, 196-198
Resources, 53-64, 62-64, 194-198 Renewable Energy, 72 Production 176-179, 197, 242~245 Exchange, 38-41, 211~
69-80, 107-116 Growth, 118-122 Growth, 54-61, 69-70, 133 Resources, 112-117, 2%
Production, 88-97, Production, 186-190 107-113, 132-143 Non-Renewable Energy, 57-59 126-127 Production, 104-106,
116-120 ° " Resources, 52, 186-190 Community Impact, 160-167 Conservation, 49-50, 60-63 Growth, 154-157, 227- 19
Transportation Transportation Systems, Community Impact, 155-157, 231 Community Impact, 56-60
Systems, 227-228 237 191, 262-263, 194, 185-186, Production, 176-177, Resources, 52-56
Community Impact, 116- ' 204-207 240-241 Growth, 78-90, 98-100,
124 Exchange, 198-204 Sources and Forms of Sources and Forms of
Energy Chain, 55-56, 6G-61 Non-Renewable Energy, Non-Renewable Energy,
" i 240 91-92
Transportation, 214~
217- 164-165
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Efficiency, 235-239 148, 173-174, 223, ‘239, 148, 152, 187 285-286, 288-290 Sources and Forms of Production, 173, 199,
Energy Chains, 228-229 240, 271 Production, 229, 235-238, C- servation, 146-151, Non-Renewsble Energy, 238, 246, 155-157,
Scarcity-Conservation, Demand, 79-82, 90-92, 122, 276, 135-139, 142-143 216, 227 134-140, 296-297, 31- 159, 181, 164, 191,
230-244 167-177, 183, 193, 215-222, 27, 99-101, 146-150, 190, Community Impact, 133-139, 32, 328 202, 194-197, 229, 236
Choices, 245-251 279 202-204, 212-218, 229, ‘g:, 60, 66, 100-101, 200- Resources, 69-70, 107- Transportation, mn,
Transportation Syatema,\Transportatién, 78, 84, 92~ 235-238 5, 236, 246-249, 168-169, 110, 296, 104-105, 123~ 170, 189, 166-167, 181,

286-287 95, 98, 125, 141, 172-177, Resources, 68-69, 189-190, 254-255, 280-281, 292 131, 328, 99-100 bk, 19, 47-44, 31,

| 187-190, 221-231, 238-244, 38, 48, 202, 210-217, 71, Energy Chain, 101-117, 269, Production, 26-28, 60, 164, 193, 138, 143

| 269-276, 286-287 112, 119, 183, 212, 217, 293, 269-271 100-102 Resources, 288, 55,

R : 237, 263 Consuﬁption, 82-85, 282-287, Community Impact, 313- 297, 155, 157, 198,
Trade-offs, 186, 164-165, 31, &4, 60, 66, 91 314, 328, 61-62 314-316, 153, 207-214
186-187 Exchange, 147, 254, 298 Exchange, 29-32, 63, Community impact, 146,
CGrowth, 99, 217, 232, 233- 275, 63-64, 71-73, 243, 148, 244, 319, 261
235, 209, 217-218 298, 308 Sources and Forms of
Exchange, 27, 156, 233-235, Conservation, 135-140, Non-Renewable Energy,
276, 124-130, 137-138, 244~ 48-69, 301, 302, 124~ T152-159, 178, 198, 244,
246, 251-259, 264-266, 100, 125 246, 163, 300, 196, 229
195, 156 Supply/Demand, 217,
‘#ransportation, 29, 156, 254, 232, 246, 314, 229, 2
195, 45-47, 75, 220, 230-232, Energy Chains, 244~246,
248, 113, 42, 45, 202-203, 217
208-209, 215-217, 235, 256-257,
276, 202-203, 216
Community Impact, 219-225
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Growth, 291-29%

Transportation Systems,

294~299

|

Production, 291-29%

Trade-offs, 347

~349

Community Impact,

342-347

Conservation, 347-349

Supply, 350

|
Production, 259, 273, 311,
313, 390-396, 416-421
Resources, 34, 347, 391,
346, 348
Growth, 258-260, 310-313,
425, 443
Exchange, 262, 65, 100,
101, 122-147, 134-137,
165-168, 179-182, 202, 238-
245, 261-266, 273-274, 312-
316, 395, 355, 437
Transportation, 379-386,
391-394, 316, 274-275, 443
Sources and Forms of
Non-Renewable Energy, 347,
391
Community Impact, 167, 187,

356-3 s 395-396, 430
Costs/

ade-offs, 450-441,
356-357, 473-47%

The Americans

Production, 726-227, 374~
377, 355-360, 373-383,
342-343, 434, 426, 160~
170, 131-136, 208, 216,
225-230, 430, 104-106
Sources and Forms of Non-
Renewable Energy, 327, 77,
81, 438, 396, 318, 327,
215, 240, 296, 354, 380,
328, 159, 160, 240, 254,
318, 224-226, 240, 106~
107, 427, 253-254%
Exchange, 383, 434, 395-
396, 163, 238-239, 336
Resources, 360-361, 159~
161, 328, 439493, 224,
240

Transportation, 376-382,
401, 402, 408, 421, 427,
78-79, 160, 360, 216, 165
Conservation, 77, 128-129,
228, 300, 350

Supply, 159-160, 207, 224~

Production, 365-366, 370,
379, 407, 127, 145, 166,
203, 95, 348-349, 351, 377,
382 '
Non-Renewable Energy, 96
100, 440

Conservation, 98

Community Impact, 375-386,
66-67, 4h8 . '

Energy Chain 95-96 _
Consumption, 99, 100
Exchange, 150-154, 166-188,
172-174 "
Transportation, 364-366,
383-384, 291-292, 364, 372,
404, 52, 87 '
Resources, 358-359, 59, 56,
100, 358-359, 418, 448

226, 107, 240, 253, 77, 296,

300, 382

Transportation, 111,
208-212, 246-248, 276
Sources and Forms of
Non-Renewable Energy,
351-353

Resources, 202-204,
250, 259

Production, 172-176, -
259, 265, 283
Community Impact, 35A-
355, 322

Conservation, 355
Supply/Demand, 262-264
Growth, 198-201, 268~
271, 290-292

TEansportation, 224~
226, 337, 182-183, 279-
280, 361-362, 369, 219~
221, 230, 350, 421,
116, 213-217
Production, 336~337,
423, 180, 182, 286,
315, 365, 256-257, 367,
368, 279-280, 262-266,
292-293

Sources and Forms of
Non-Renewable Energy,
273-275, 307, 321, 291,
321, 222-223, 3N, 374,
388, 429

Community Impact, 423~
424, 186-188, 309-310,
96, 186, 205, 266, 278~
219

Resources, 292, 424~
425, 397, 320, 190,
192, 428, 3.8, 275,
307, 388, 321, 37%,
223, 96, 290-292, 335~
337, 37C, 324, 428
Conservation, 346, 141,
316, 318, 340, 3u4-345,
350

Growth, 182, 250, 186
Energy Chains, 97, 182
Exchange, 192-194, 223,
190, 373, 56-57
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Production, 274-288
Resources, 273
Trade-offs, 298-299
Transportation, 295-
296, 299

Community Impact, 278-
281 '

Sources/Forms of Energy,
427, 428, 467, 470, 471,
31-32, 407, 41%

Growth, 298-299, 301
Resources, 467-472, 61,
79, 299-300,

Exchange, 178, 154, 314-
319, 349, 392-393, 427-
429, 410, 467, 670
Transportation, 267, 270,
356, 432, 399, 299-301,
429

Trade-offs/Costs, 407, 656
Production, 143, 164, 341,
371, 413, 450-451, 463, .
470, 471, 476

Eastern Hemisphere

Trade-of fs/Community
Impact, 214, 361
Production, 361, 338-339
288-291, 199, 200, 304,
341, 360, 309, 352
Resources, 299, 88, 95,
161, 164, 172, 134, 422,
218, 253, 368, 446, 37, 54,
449 :

Sources and Forms of Non-
Renewable Energy, 218, 224~
225, 253, 299, 309, 328,
368, 400, 234, h46, 352,
406

Exchange, 424-426, 200-201,
299, A61, 253, 54, 58, 153-
159,’:7#, 172, 163-164,
102, 85, 65, 361.
Transportation, 218, %0,
440, 66

Supply/Demand, 207, 442,
201, 303 ’

City Planning, #30-440
Sources of Energy, 302, 303
Use of Energy, 307

Fossil Fuels, 299, 302 ,
Harnessing Energy for

Run Machines, 302

Trade, 97, 330

4

Transportation, 207,
44-51, 186-187

Sources and Forms of
Non-Renewable Energy,
12, 240-241, 332-334,
191, 200.

Conservation, 12, 381,
189-191, 351

Resources, 170-180,
207-208, 210-211, 126,
196-198, 126, 181, 199,
215-219, 186, 190, 222-
223

LA IDLAW HOUGHTON/MIFFLIN SCOTT, FORESMAN GINN .
Cultures Understanding the World Exploring Our World - The Way People Live Book 6 Our World o

Transportation,.150-
152, 173-173, 191-195,
396, 203, 216, 223,
276-278, 186, 227, 234,
250, 436, 254-255, 270,
355, 363-364, 378-379,
384 R
Sources and Forms of
Non-Renewable Energy, .
254, 320, 162, 177,
222-223, 195-196, 1
172-175,205, 290, z::S\
253,

168, 196, 304, 252-

Community Impact, 44-45,182-183, 329, 322, 418 -
Resources, 303, 162, r

46-47, 220-221
Production, &4, 39,
392, 331 .
Supply/Demand, 296, -
101-103, 325-327, 200
Growth, 405-411, 213,

47, 50 y

1

195,
432,

267y 288, 303-304,
174-176, 148, 168,
188, 196, 205, 233,
253, 270, 290, 293, 7,
152-153 '
Production, 129, 196-
197, 150-151, 162, 186,
391, 147-149, 172-173,
205-206, 209-215, 230,
234, 329, 490-410, 329
Exchange, 375, 164,
198, 200-201, 173, 171,
176-177, 194-195, 209,
188, 115

Conservation, 20, 21,
22, 270-279, 434, 367~
368, 408, 434-435
Commuﬁ{;y Impact, 152,
153, 265, 343, 177,
129, 396-397

Energy Chains, 147-148,
162, 186-188, 209, 216,

254, 268, 2'3'08,
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Energy and Transportation Field-Study Sites

Field trips can be an integral part of the school curriculum.
Indiana has a variety of interesting museums, parks, and other sites
devoted to energy and transportation. A listing of these sites is
included £ lanning class field trips and for encouraging parents to
take their ldren on tours of the sites:i

1, CANALS AND RIVERBOATS
Howard Steamboat Museum )

1101 E. Market St. "
Jeffersonville, IN 47130 ) R

{

Victorian mansion with original 1893 furnishings, also a collection
of navigational equipment, paddle wheels and steanboat replicas.
mplnsisonOhioRiverstemboateraandontheboat-building .
industry in Jeffersonville.

-~

Whitewater Canal State Memorial

Box 88 . <o :

Metamora, IN 47030 . ‘
(317) 647-6512 .

Ten miles of the original Whitewater Canal (built 1845) have been
restored, including masonry’ locks and feeder dam, and the only
wooden covered bridge aquaduct,in America. An authentic wooden
canal boat, drawn by horses, makes 30 minute trips at the town of
Metamora on summer weekends.

Newburgh Lock and Dam | .
Highways 662 and 66
(Warrick Co.), IN 47630 )

(812) 653-8470

Picnic ground - xd overlook with view of locks and dam. Watch barges
and boats on t e Chio River. Open March - October.

2. PRATLROADS and INTERURBANS

Indiana Transportation Museum \
Forest Park

Noblesville, IN 46060

(317) 773-0300

Large collection of railroad passenger cars, freight cars and

locamotives, - also buggies and wagohs. Special emphasis on the

electric interurban lines which radiated from Indianapolis in the
¢ years 1904-1940. Two mile demonstration ride on a restored

interurban car. Open daily Memorial Day-Labor Day, weekends

April-May and September-November, 1-6 p.m. School tours welcome by

resexvation.

9
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Museum is also responsible for "Fair Train" -- a diesel powered
train ride between Carmel and Indiana State Fair grounds during the
weeks of State Fair in August. '

Whitewater Valley Railroad . -
P.0O. Box 406
Connersyille (Indiana Rt. 121), IN 47331/

A 34 mile round trip train ride, pulled by authentic steam and diesel
locamotives. Track parallels the scenic Whitewater River and is laid on
the towpath of the original Whitewater Canal. Train runs Saturday and
Sunday, May-Octcber. Leaves Connersville 12:01 p.m., returns 5:00 p.m..,
‘ with 2 hour stopover in Canal town of Metamora. Special school trips (by
. reservation) are run Wednesday-Thursday-Friday during May, feature .
lecture on area and transportation history as the train makes its trip.

French Lick, West Baden and Southern Railway
Highway 56

French Lick, IN 47432

(812) 936-2405

A 20 mile roind trip, pulled by steam or diesel locomotives. Leaves

. p restored French Lick depot at 10:00 a.m., 1:00 p.m. and 4:00 p.m., Satur-
: day and Sunday from April through November. Features X mile long tunnel
-~ and rural scenery. Also a 2 mile electric trolley car ride between

French Lick and West Baden, a restoration of a trolley operation which .
connected the two towns between 1903 and 1918. School trips possible by
reservation.
Little River Railroad
P.O. Box 178 .
Angola, IN 46703 ¢

(2]9) 825-9182 1
A 10 mile round trip steam train ride between Angola and Pleasant Lake,
1:30 p.m. on weekends from Mamorial Day through mid October. ' (During
1984 check for schedule due to major track renovations underway) .

LaPorte County Historical Steam Society
Hesston, IN
. Mail address 2940 Mt. Claire
Michigan City, IN 46360
(219) 872-7405

A 3 mile steam train ride, also steam farm machinery and sawmill. Open
Memorial Day weekend through October, weekends 1-6 p.m. Major show held
Labor Day weekend.

Logansport Iron Horse Museum

One Iron Horse Square

Log  IN 46947

(219) 753-6388 ‘

Restored Railroad Station and exhibits. Iron Horse days, held second
week-end in July, features steam train rides and other exhibits..

@ 24 10




The Children's Miseum
30th and Meridian Streets
Indianapolis, IN 46208
(317) 9.4-5431

Museum includes large display of model trains, and locomotive fram
original Madison and" Indianepolis railroad. Open Monday-Saturday, 10:00
a.m.=5:00 p.m.; Sunday, Noon-5:00. p.m. -

Fort Wayne Railroad Historical Society o
P.O. Box 11017 )
Fort Wayne, IN 46855

Society has restored a large Nickel Plate Road steam lboanotive, built in
1944. The locomotive pulls a variety of special excursions each summer
in Indiana and adjoining states. Write for current schedules.

Evansville Museum of Arts and Sciences
411 S.E. Riverside Drive oL
Evansville, IN 47713

(812) 425-2406

Museum displays include a steam train and replica passenger depot. Open
Tuesday-Saturday, 10:00 a.m.5:00 p.m; Sunday 12:00-5:00 p.m.

The Depot

370 E. Jefferson Street
Franklin, IN 46131
(317) 736-6334

ted 1906 train station and exhibits., Open Monday-Friday,
8300-Noon, 1:00-5:00 p.m. 2

Rochester Depot Museum

Lakeview Park

Race and E. Ninth Stieets

Rochester, IN 46975

(219) 223-4436 y

Restored 1874 Train Station and exhibits. Open June-August,
Monday-Friday 9:00 a.m.~5:00 p.m; Sunday 2300‘43‘10@?-"‘-

Leiters Ford Depot Museum
Fulton County Historical Society
7th and Pontiac

Rochester, IN 46975

(219) 223-4436

Restored 1880 Erie railroad depct and exhibits. Open June-August,
Monday-Friday, 1:00-5:00 p.m.

11




Grand Trunk Depot Museum
201 S. Broad

Griffith, IN 46319
(219) 924-2155

' Restored railroad station, Open June-August, Wednesday,

10:00 a.m.-2:00 p.m.; Sunday 2:00-4:00 p.m,
AUTOMOBILES ' ¢
Autmrn—Oond—Dueénbe:g Maseum

1600 S. Wayne Street
Auburn, IN 46706

(219) 925-1444

Large collection of classic and antique cars in restored automobile
show-roam. Open 10:00 a.m.~5:00 p.m. OctoberApril, 9:00 a.m.-9:00 p.m.
my-&pterbero

Studebaker vehicle collection from wagons through cérs. Open Tuesday-
Friday, 10:00 a.m.-4:30 p.m.; Saturday, 10:00 a.m.-4:00 p.m.; Sunday,
1:00-4:00 p.m.

Indianapolis Motor Speedway and Hall of Fame Museum
4790 W, 16th Street

Speedway, IN 46224 ’ _
(317) 241-2500 -

Collection of antique and classic race cars. Open 9:00 a.m.-5:00 p.m

Early vheels Museum
817 wWabash Avenue
Terre Haute, IN 47808

Collection of cars, wagons and bicycles. Open Monday-Friday, 10:00 a.m-
4:00 p.m.

AIRPLANES

|
|
|
Grissam Air Force Base Aircraft Museum ‘
State Highway 31 |
46971 |
(317) 689-5211 ‘

Collection of military aircraft. Tours by advance appointment. \/{

|
Wilber Wright Birthplace Memorial l
RR 2, Bax 258 A
Hagerstown, IN 47346
(317) 332-2513

Restored house. Open Sunday and Tuesday, 1:00~5:00 p.m.; Wednesday- .
Saturday, 9:00 a.m.~5:00 p.m.

12
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. o keep up to date on festivals cammemorating special energy and
transportation related events and newly established museums, contact:

Tourism Development Division

. Indiana Department of Commerce
One North Capitol
Suite 700

Indianapolis, IN 46204
(Tourism Hotline: 1-800-622-4464)

Sources for Free and Inexpensive Materials.

A nunber of energy and transportation agencies and industries provide
free materials or reasonably inexpensive materials for classroom use.

For exanple, an energy and transportation decision-making computer
software program was developed for this project. The program can be obtained.
by writing to: Division of Curriculum, State House, Room 229, Indianapolis, IN
46204. Once you receive the softwire disk, copy it, then return it to the
Division of Curriculum,

Pleasetakeadvantageofﬂnsefreeand&cpenﬁvemterialsbymiting
to the following organizations and agencies. '

' ‘ American Petroleum Institute
Publications and Distribution Section
2101 L Street, N.W. '

Washington, DC = 20037

Aoco Bducational Services
Public Affairs - MC 3705
P.O. Box 5910-A

Chicago, IL 60680

Amoco Teaching Aids
P.O. Box 1400K
Dayton, CH 45414

Chevron U.S.A. Inc.
"Career Awareness"
742 Bancroft Way
Berkeley, CA 94710

Division of Curriculum
Roam 229, State House

‘ | Indianapolis, IN 46204
Division of Energy Policy

1 North Capitol Avenue

. Indiarapolis, IN 46204

13
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Exxaon Company, U.S.A.
Public Affairs Department

P.0O. Box 2180
Houston, TX 77001

Bxxon Corporation >
1251 Avenue of the Americas
New York, NY 10020

Federal Highway Administration
U.S. Department of Transportation
400 - 7&1 Stmtg SQW.

Washington, DC 20590

General Motors Corporation
Energy Management Section
3044 W. Grand Blwd.
Detroit, MI 48202

Government Printing Office
Superintendent of Documents

Washington, DC 20402

Gulf Oil Corporation
P.O. Box 1166

Pittsburgh, PA 15230

Indiana Department ¢ “‘ghways
1101 State Office P.... g
100 N. Senate Avenue

Indianapolis, IN 46204

Indiana Department of Transportation’
143 W. Market

Indianapolis, IN 46204

National Coal Association
1130 - 17& Smt' NoWo

Washington, DC

National Petroleum Reriners Association
1725 DeSales Street, N.W.
Suite 802

Washington, DC 20036

National Wildlife Federation
1412 ~ 16th Street, N.W.

Washington, DC 20036

Phillips Petroleum
16 D3 Phillips Building
Bartlesville, OK 74004

14
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Public Documents Distribution Center

Consumer Information
Pueblo, OO 81009

Standard Oil Company (Indiana)
Public and Government Affairs
Mail Code 3705, P.O. Box 5910-A
Chicago, IL. 60680

Standard Oil Company (Indiana)
200 East Randolph Drive
Chicago, IL 60601

Texaco Inc.
2000 Westchester Avenue
White Plains, NY 10650

Union Oil Company of California
Corporate Communications, Dept. A
P.O. Box 7600

Los Angeles, CA 90051

U.S. Department of Commerce
Washington, DC 20230

U.S. Department of Ehergy
Educational Programs Division

Washington, DC 20585

'U.®. Department of Energy -
James Forrestal Building
1000 Independence Ave.

Washington, D.C. 20585

U.S. Department of Energy
Technical Information Center

P.0O. Box 62
OCak Ridge, ™N 37830

U.S. Department of the Interior

Bureau of Mines
Mineral Industry Surveys
Washington, DC 20241

U.S. Office of Education

Energy and Bducation Action Center
Room 514, Reporters Bldg.

300-7th Street, S.W.

Washington, DC 20202
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APPROXTMATE TIME:

~—

transportation and
the efficiency of their
use are discussed.

2.

If

each of _.the following
activities is used,
approximately eight 3.
class hours will be

needed. This estimate
does not include use of
supplementary resources
described in the lessons.

4.

READABILITY: The
Bormuth Readability

. Index was used to

determine the reading
level of text material

in this lesson.

Ave. Word Length: 4.81
Ave. Sentence Length: 16.9
Readability Index: 61

Grade level Equiv.: 7

Students will classify 2.

- forms of transportation.

Students will explore the 3.
use of power to move .
vehicles.

Students will examine their
role in the use of energy
and transportation.

use the nost energy.

Students will identify the 2.
most appropriate form of

transportation for a variety
of situations.

Students will decide why 3.
people choose same forms of
transportation over others,

even though greater energy
is used.

LESSON 1:

PURPOSE: The Objectives
of this lesson is to
help students see how >
" transportation and Inquiry - Decision-Making Action
energy are used to
make celebrating :
birthdays possible. 1. Students will identify 1. Students will explore 1. Students will analyze
Different forms of forms of transportation. which forms of transportation circumstances that

encourage the use of
one form of transportation
over another.

Students will ocollect
information on a circum-
stance where a particular
forme of transportation
ought to be used.

Students will explain

why -- based on evidence,
e.qg., cost, time conve-
nience -~ a particular
transportation form should
be used.

sﬁndmts will explore the

cansequences of their
choices.

THE BIRTHDAY PARTY



Glossary
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Aitport.-aplacemreairplaneslandandmeretreycanberepaired
Birthday - the anniversary of one's birth

Car - a vehicle with wheels

Coamunity ~ group of people living in the same area

Extended Family - family menbers beyond parents and children: aunts
uncles, cousins, grandparents, etc.

Fmt;ily-peoplewlblivetogeﬂxertomkeam \
Fuel - coal, oil, gas, or wood burned to produce heat and power
Gasoline - a flanmable liquid made from petroleum and used to fuel engines
' Go - to move

Goods - property

Oil - a liquid obtained from minerals

Terminal - a place where vehicles stop to board and unload people
The terminal has a building where tickets can be purchased, people can
wait, and luggage is handled.

Transportation museum - a place to visit that has cars, airplanes, trains,
boats, or ‘other forms of transportation

~
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Factsheet

dnergy

TRANSPORTATION

Chinese count (and add to) time so that the day a chila orn is
considered to be her/his first birthday. In the western wor a person's age
is counted beginning with the date of birth. Because chil¢ were plentiful
andtheirsurvivalratemslmandmcertain,birthdayséir ot take on the
ﬁtportanceinthel&th-l%hcenmriesthattheydotoday.

During the 20th century birthdays betame family celebrations marked by
food and gifts, In Christiandom the gifts tradition was inspired by gifts
given to the Christ Child, The latter half of the 20th century saw the makeup
of the family change drastically. By 1980 the average duration of an American
marriage was 6% years. Children were likely to live with parents, then
paxentswﬂsiblmg,ﬂmanparmt,thmstepparmts,ﬂenstepsistersm
brothers, then half brothers,

Transportation's role in family is uncertain; but closeness to the hames
of aunts, uncles and grandparents is a factor in family's staying together.

" Transportation costs and availabi'ity of fuel affect family gatherings and tiw

development of a strong sense of family, Transportation to family
celebrations in early America included horse, horse and carriage or buggy,
horse and sled, bicycle, walking, snow shoes and skiis, raft, boat, etc.
Distances tended to be short. Fuel played an insignificant role.

Modes of transportation to family gétherings reflect use of various forms
of energy. In China during the 14th - 19th centuries people often traveled or
moved goods on a vehicle much like a wheelbarrow with a sail attached.

18
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QUESTIONS FOR STUDY:

1. Where do you live? Where were you born? What happened on the day you
were iorn? How would the world be different without you? vhy are

you important?
2. Why do famiiies celebrate birthéays?
3. When people came to help you celebrate, how do they travel?
4. What means of travel are best for different pecple? Why?
5. What forms of transportation use fuel? What kind of fuel?
/ 6. What is a terminal?

7. How are you an energy system? What make you go? From where does your
energy come?

‘ 19




Same other classroom activities include:

1,

" 6.

Pr&vide "junk” materials, as well as crayons, paint, and

pajier. the children to make samething that takes people
or places.
Example: .

a. Milk carton train
(’I‘hetracksaredravmwithafeltpenorpapertmling)
Paper clips may be used for couplings. A spool could be

attached to the engine.
Have the children draw pictures of forms of transportation or cut
pictures of forms of transportation out of magazines to put on the
Visit an airport. Watch planes being re-fueled. Arrange for
the children to board the plane for an "inside tour."
Play a sharing game. Pass a large brown bag of popcorn. Ask
childrentoputtheirharﬂfulsofitmtheconstrwtimpaper
supplied to each child. Make sure there is not enough popcom to
to around.

Say, "Mark needs same fuel for his tummy-tank, or he can't go.
Who will share hi: fuel (popcorn)?”

"I will share 3."
"I will share 7."
"Now Mark can go to the N

Provide picture cards of vehicles from the two stories. Have
children sort them into groups and provide the caption for the
group, such as, "Can be peddled to go." "Need oil to go." "Is
big/middle-sized/small.” (The organizational pattern will

provide an excellent guide for determining common characteristics.)

Have children trace or copy the following sentences. Discuss
the relationship among oil, gas, and cars.

20
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TRANSPORTATION

"Let's have a party, Dad,” suggested Marie. We can invite Grandmama, and
Aunt Rhonda and Uncle Phil and . . ., *®

“Just a minute, Sweetje," interrupted her father. Some of the people
live far, far away. They have only five days to make their plans and to get
here, But we will see what we can do."

"Aunt Lori and Un@le Bill can came," Marie announced confidently."
Uncle Bill always gas in their car. They will drive to the airport, and
fly on a big plh - bad, do planes have gas stations?®

"They have delivery service,* Dad explained. "A large tank truck full of
gasoline is driven out to the plane. The attendants use long hoses to fill
the plane's gasoline tanks with fuel for the flight.*®

“IﬂﬁnkI‘veseenﬂbeetr;nksatMidmy,“saidMarie; And we will go
tomzrairportandgetmmtloriandlhclemn,m'twe, Dad? Do we haye
enough gas?*

"Of course. But aren't you forgetting something?” |

“The invitationsi® said Marie. Marie and her father telephoned all of
Marie's ts and aunts and uncles. Grandpa John accepted right off!
He would take the train.

"Do trains have gas?" asked Marie. "No, Marie. Most trains use oil.
Some use electricity. The Amtrack Grandpa will ride uses oil.”

Dad and Marie invited Marie's relatives and a few special friends.
planned the games and found the old picture albums and some of Marie's ol
toys and clothes and made Marie's bedroam into a special Marie Museum!

And on Monday, they came - Uncle George rode his bike over from the next
town. Aunt Alice came on the city bus. The planes, one ferry boat, cars,
buses, and trains brought the people. Marie asked all the travelers about

~ "the gas." They laughed, and they had cake which came in a van, ice cream

which came from the ice cream man, who pedalled his cart right up the driveway
almost to the door.

Marie's birthday was her spscial new year. All the days she was six she
asked her father what made things go. And she asked her teacher, and the
woman at the fruitstand and she watched, because six isn't five. She was
already feeling very grown up. :Six had become her "What Makes it Go Year."

"What if somebody came in a hot air balloon next year?" Marie giggled.
"Or a helicopter.” Then she thought about the fuel and she was a little sad.
And she would think those grown-up thoughts tomorrow.

372

® .




Home Study

1,

2.
S

3.

4.

5.

mcouragethechildrentosetupa“transportatimms_emn"intheir
bedroom. Inform their parents of what you intend for their children
to learn. Itisadvisabletocalleachpamntorprepamaharﬂwt
with the following information.

Put a map on a wall in the bedroam. Mark places where relatives live.
Visit different terminals — railroad, bus, taxi, airplane..
Read books about transportation to your child.

Giveﬂmechildetperiemeridjngmorinasmr}yfomoftransportation
as possible. |

@

Allow the child to purchase her/his own ticket.

Discuss using more than cne vehicle to complete a trip, and why it may
be necessary. .

Display pictures of family and keep albums of trips. Try to include
pictures of the form of transportation used.

23
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TRANSPORTATION

Establish one week as "Things That Go" week. With help from family
menbers have children bring to class brochures and materials they can
collect from travel agents, bus station, airports, taxi stations.

Display everything brought into class.

Set up learning centers based on diffétent forms of transportation.
Include uniforms of airplane pilots, bus drivers, and other transportation
workers. Collect maps, time schedules, sample tickets, and other
materials descriptive of the transportation form,

Also, have the c;"l'nildren, working with family members, make a list
of "Things That Go In My Cammmity.” At the end of the week, on
flashcards, put "Things That Go" into the following categories:

Things That Go Things That Go
That Move People That Move Goods

l

Discuss how transportation forms that move people are "similar® and
"different” from forms that move goods. On the blackboard print the word
"similar” at the top of the lefthand colum. Print the word "different"
at the top of the righthand column. Then, show a variety of photographs
or pictures of vehicles carrying people and goods. As you go through each
picture, discuss the similarities and differences.
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21st Century
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TRANSPORTATION

Select a transportation form: automcbile, airplane, train, ship, or.

Selectandsrndthechildrmpicmmsoftheearlydevelopxmtofme
transportation form, pictures of intermediate form, than a current
picture of the transportation form (e.g., the Model T, a 1950 Thunderbird,
and a 1984 lotus Ford). ‘

\

\

Brainstorm with the children how the transportation form (in this case
the Ford automobile) may be different in the future. Discuss such
questions as:

f

(a) Will it have windows? If so, why? What do windows do?
Where will the windows be?

(b) Will it have a motor? If so, what kind? Where will the power
for the motor come?

(c) Will it have wheels? If so, what kind? Could it run on air instead?

(@) What will be inside the car? A steering wheel? Buttons to press?
What kind of seats?

Cutting out "parts” of the auto to use on a felt board would be useful
for creating a car for the future. The same will be true for other

transportation forms.
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Careers

related to energy and transportation. Others are careers where people rely on
energy and transportation to carry out their work.

With the follcwiqg careers in mind:

1. A driver of a bus, taxi, airplane, train, ship;

2. A travel agent;

3. A petroleum engineer;

4. A gas station owner;

5. A children's museum director; ' .
6. A geneologist; .

7

11. Other careers you want to include.

1. Display children's books on the above careers. Try to select books that
show pictures and describe transportation. :

2. Invite workers in fram any of the above careers to class. Ask them to
prepare to talk about the importance of transportation, to describe how
ﬂnytravelinttnirwork,whyﬂaeytrmltremyﬂeydo,andhqwﬂmy
make transpartation choices they do.

3. Provide a supply of clothes and materials to encourage children to "play
out" careers related to transportation.
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TRANSPORTATIO

1. The following materials can be cbtained from BEducational Resources,
Bracken Library, Ball State University:

(a) Illustrated folio ,» recognition and function of
erent cles;

- (b) M&gsthatqo,aseriesoflea.minggmesonnmnentz

(c) How we travel, folio consisting of 8 plates of modes of
movement; and

(d) ctation on land, air, w&tet, 20 plates covering the
story o orms of transportation.

2. Ilmefollad:xgbooksaievaluableforteadxirxgymmgchildrmabout
transportation and energy topics in this lesson:

(a) B. Fisher (1977). Car boy. Bridgeport, CT: Merrimack.

(b) W. Stobbs (1979). Car called Beetle. Topsfield, MA: Jonathan *
Publishing.

(¢) J. Steptoe (1971). Train ride. NY: Harper and Row.
(d) D. Peterson (1981). Airplanes. Cricago: Children's Press.

3. The following film is available from the Indiana University Audio-Visual
Center.

Transportation

Follows a wizard, answer bird, and several children to the
kingdam of "Could Be You" to explore various modes of

transportation.
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PURPOSE: The purpose bjectives
of this lesson is to

develop an awareness

of the variety of ways Inquiry Decision-Making
. and the conplexity of

Taking Action

moving goods from place

to place. Students are 1. Students will identify 1. Students will determine
introduced to parts of moving vehicles. kinds of energy being used,
a system of trans-
portation forms and
human services. :
2, Students will classify 2. Students will decide which
vehicles as full-powered vehicles need fuel.

or non-fuel powered.
APPROXIMATE TIME: If
each of the following

activities is used, 3. Students will campare the 3. Students will understand

tely seven characteristics of ease of and appropriate
class hours will be vehicles, including sources use of vehicles and energy.
needed. This estimate of energy.

does not include use of

supplementary resources
described in the 4. Students will use counting
lesson, . skills and nurber corre-

READABILITY: The for studying eneryy and fuel
Bormuth Readability units of measurement.

Index was used to

determine the reading

level of text material

in this lesson.

'Ave. Word Length: 4.92
| ave. Sentence Length: 16.1
4 BReadability Index: 61.7
Grade level Fquiv.: 7

Students will identify a
problem related to
delivering goods to the
commmnity.

Students will collect
information about the
delivering goods to the
conmumnity.

Students will list the
advantages and disadvan-
tages of different forms
of transportation for
delivering goods.

Students will defend their
choice as to the most
effective, efficient forms
of transportation for
delivering goods to the
comunity.

LESSON 2: MOVING APPLES




TRANSPORTATION

Bike - a vehicle with a metal frame, two wheels, and handlebars

Canel-alargemmmalwithahmpedbackardlmgmck;becwseitcanstore
water in its body, it is used for travel in deserts in Asia and Africa

Donkey - a small, fmr-leggedammlwithlargeearsthatlookslikeahorse;
the donkey is used for heavy work

Horse --a large, four—leggedanimlwithaflmingmaneusedtocanypecple
and goods

Llama-aSouthmicananimlthatlookslikeaml,butisanaller;
used for carrying people and goods

Fefriqeratortmk-largeﬁtailerv&iichisallarefriqerator. It is made to
be the back part of a semi-trailer truck. The moving refrigerator keeps
foods coolorfmzenas\‘thetruckmgine pulls it across the country.

Reindeerlaalamdeerusedtocaﬁygoodsjnwld,mregidnsofﬂm
wor

'I‘mck-avehiclewithfranfourtoeightormrewheelsusedtocarryheavy
loads

Van - a small panel truck-type vehicle powered by gasoline used for short
delivery trips

Wegon - a four-wheeled vehicle used to carry heavy loads

14

Wheelbarrow - a shallow, open box for moving small loads, having a wheel
in front and two shafts in back

Yak - a long-haired wild ox of Tibet and Central Asia
29
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Factsheet

TRANSPORTATION

Aoples have received an A+ rating as a food source for several centuries.
Theyareoooked,nasted,andstraimdtobecmeoneofbaby'sfirstmd
most-loved foods. Later, eaten raw they provide vitamin A, vitamin C and
fiber to the diet. Fructose, the sugar contained in apples, is a good source
of human energy. Apples are easy to store through the winter; they are not
difficult to transport: they can be carried in pockets, bags, and in hand to
be eaten in the woods, at school, in cars, boats, living rooms and at ball
games. Nature packaged them well, and packed them with nutrients deemed
valuableenoughto'keepthedmtormy“-mrethanlegend.

Units of Measure

1. Baskets of apples (standard)
Bushel

Half-bushel
- Peck
Wheelbarrow-fuls (non-standard)
Red Wagon loads (non-standard)
Bicycle Basketfuls (non-standard)
Pick-up truck loads (non-standard)
Refrigerated Truck (non-standard)

Transportation

Appleshavebemtransportedbypacélbrse,raft, steamboat, cart and
donkey or Horse, autamobile, train, aircraft, and rocket. Early biblical
reference to the apple in the Garden of Eden suggests that like people,
ar-les, apple seeds and trees have moved together! Vehicles used to transport
the apples in this story include wheelbarrows which were used in ancient
to transport large rocks and stones. Animals used to carry burdens (loads/for
humans are called "beasts of burden". The most caon are horses, burros,
mules, and oxen. Others are the yak (Tibet) , Reindeer (Lapland), Dog (Far
North), Llama (South America) (Elephant (India) and the camel (Asia and
Africa). dorse-drawn war chariots were used as early as 1800 B.C. In our
story children pulled a small wagon.

At the start of the 20th century the automobile and truck came into use.
Roads became important as cars and trucks transported people and goods.
Gasoline, steam, and electricity powered early cars. Gasoline was the most
satisfactory.

L] * ?
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Classroom Activities
nergy  [plLEE
TRANSPORTATIO

3.

Use half-sheets of drawing paper. On each, draw something to show all the
places you might go in the car next Sunday. Think about where those
places are from each other. Now number your pictures to show where to
gofirst), next, next (1, 2, 3, 4, etc.) to conserve energy (gasoline for ;
your car).

Use a large sheet of drawing paper. Section it into three parts with
these captions: '
Walk Bike Auto

Next draw pictures showing places you go by walking, biking, or riding in
a car. Which one consumes gasoline for enerqgy?

Have the children trace or copy the following words. Discuss how these
transportatimfomamusedinoﬂmcmmtriestomvepeopleandgoods:
horse, donkey, llama, reindeer, camel, yak. '

In class make Fruit Leather,

Use any fruit. If you use apples, make it into applesauce first.
For other fruits, peel and remove seeds.

Use one tablespoon lemon juice for each quart of fruit.
Y
Puree the fruit with lemon juice in it.
To prepare baking dish:

Turn a cookie sheet over and cover with Saran Wrap. Tape the wrap
securely on the wrong side.

Pour the mixture %" thick on the prepared side of cookie sheet.
Cook at 140°F for several hours. These can be rolled up when cooked.

This can also be prepared outside. Have students use paper plates
covered with Saran Wrap. Cover the fruit with Cheesecloth to protect.
This requires a sunny, but not humid day.

*Alternative - Use ocne tablespoon honey for each pound of fruit rather
than lemon juice.
31
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ACROSS CLUES CrChall
3. AN ANIMAL WHICH HAaS aNTLESS o4 i
ITS HEAD AND MIGHT BE USET FOR
FULLING A SLED.
4. IT HAS TWO WHEELS, A SEAT, 2
FEDALS, AND HANDLE Ba&RS.
S. IT IS LIKE A CAR, BUT 1S MUDH

BIGGER AND IS USED FOR CARFTING
BIG OBJECTS.
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TRANSPORTATION

L)

1. Prepare materials for the following flannelboard story.

(a) Giveéachchilda‘napplefranaredbasket. Ehcmragetbeinto
examine it carefully and to describe the apples.

(b) Ask children where apples grow. - /’
/
(c) Tell the children to remember what their apples look like
(characteristics) as you collect them.
Each child will select his/her apple after the f 1board
storyoflnwtmseapplesgotfrmtheord\ard/ our school.

(d) Do the following flammelboard story. The (*) gignifies a visual to
be placed on the flannelboard. f

If Apples Could Talk

Shwesmmrthe',pplesmthetreegménddmnged. They became
larger; they changed fram green (*) to deep red (*). Now they were ready to
be picked from the tree (*), leave the orchard, and take a trip: destination '
unknown!

The man and woman who picked the apples were happy, healthy and excited
(*).

"Sue,DOymthi:ﬂcﬂutmeoftheseeachdaywillkeepthedoctormy?"

Sue laughed. "Oh, Jobn, Could be. They are good, and they are good for
you. I wonder where they will go and how they will get there."

By this time, their baskets full (*). The apples were dunped - ever
so gently - into a wheelbairow (*mitwaéf\;llmeybeganfillingthe
little red wagon (*). Just then John said, "Here comes Mikey. let's put same
of the apples into the baskets of his bicycle (*).

At sundown Sue pushed the wheelbarrow (*), Mikey rode his bike (*), and
John pulled the red wagon (*) to the horse and cart near the gate (*). The
apples were loaded aboard for their to the farm. (*)

Now same apples are really good for making pies. Others are just ~ight
forapplesm;ceorcobblerorcidgr-andsamvexytastyapplesareperfect
for polishing and eating. Sue smiled at John and said, "Let's not forget the
children. I want to put some of the sweetest and crunchiest into red baskets
to go to school.” John thought that was a great idea, and they both began
choosing apples -~ red, delicious, sweet, kindergarten apples (*).

33
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The red baskets were loaded into the pick-up (*) and taken to the loading
dock. Migs Jones (*) was loading the semi which was really a huge
refrigerator truck. Red basket after red basket went into the truck,

Over hills, acrnss bridges, over mounta {*) through forests traveled
the trailer., It came to a gate close to a h tent. Four baskets of apple=
were caxried to a table to be sold. Feople the tent were buying flowers,
fruit, vegetables. (*) They were choosing veixx carefully.

Mr.Cbi'h'sersbmghtapplesforthecarmrgréqeryinmtd&x. He loaded
the apples into a van (*) and took off. Bewasbﬁthmatlﬁs
store just as sameane you Inow came along! I put them into my grocery cart
(*), then into my car (*) AND took them to Y\ Kindergarten.

2. Questions for study:

{a) What would be different if no apples in orchards could be sent to
people? (children will relate this to their own personal experience
with apples. Responses may be "school lunches® / none for
Halloween / no taffy apples / no apple pie / no things to take to
teachers / nothing to keep the doctor away / no apple dolls.)

M) Mmtvehiclesinthestorycanpeoplepullorgwh? Where does
, their energy come from?

(e v&latvehiclesinthestoxyml%fueltomkethango?
(d) What can you do to help your family use less gasoline?

34




These activities are aimed at increas

w

to enhance learning:

1. Prepare a BOOKLET for PARENTS encouraging them to

(a)

(b)

(c)

@)

(e)

(f)

Cut apples and show children the "star"
and seeds inside.

Cut apples in slices., Dry the slices in
a 150° oven or follow microwave instructions
for dried fruit. :

Spread apple slices with peanut bu:ter for
a matritious snack.

Take children to an apple orchard. Watch how
apples are being moved there and i . the outlat
store

Discuss why it is better for the family to go to
the store weekly instead of daily.

What is a no-fuel way to get an apple?

2. Inviteparmtsfosctmltoseeamvieofdrawmgsmde
by their children illustrating many ways apples can travel.

\
3. Parents can tell children the story of Johnny Appleseed -
an American classic. ' How did Johnny travel?

35
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3.

Locate places in the neighborhood where apples are sold.

Invite an apple orchard owner to school to tell how his apples travel
"from tree to me".

Ask a grocer how apples travel to the store, from. that vehicle to his
back roam, from there to the fruit display, fram there to the check-out,
fram check-out“home, from vehicle to refrigerator, fram refrigerator

to where it is eaten.

Sendpostcardstopeopled:ildrenthi:ﬂcmightmnmappletree. Ask
them to write back and tell you if they do have a tree and what kind it
is. How many apples might it have in one year?

Write to the Division of Qurriculum, Department of Public Instruction,
Indiarapolis, Indiana for Johnny Appleseed, a social studies/science
K~6 teaching unit.

36
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2,

3.

Imagine an Apple Escalator. What would it do? What would happen to
the apples? Could it save time?

minkupaninvantimforgettingapplesfmnorchardtoyourmket
with just ocne machine. What would the machine be like? What would
the market be like? Would your invention save fuel?

'Hmccnxldapplesandothergmceriesgetfmnthestoretopeople's

houses or nejghborhoods without using fuel.
.‘ \
What if every gfamily had an apple tree? Would people trade apples?

Would your children sell apples to old people who couldn't have
apple trees? .

)
Machines spray apple trees to get rid of worms and other harmful
insects. Could a scientist develop an apple tree that didn't
need spraying? How would energy be saved?

37
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TRANSPORTATION

2.

People plant trees and help them grow. Boys are people. Girls are
people. Who can be an apple farmer? Anyone!

Transportation Officers in the ammy, navy and air force figure out ways
to get pecple and supplies all over the world. Pretend you are an
enlistment officer. Tell boys and girls why you need and want them to be
transportation officers.

You are a famous chef. Make pictures of all the things you will make ‘
from apples. Think up some new - concoctions!

Geneticists find ways to change seeds and plants to better trees and
plants can grow and produce better fruit. You can be a 21st century
Luther Burrbank! what did he do?




Resources

r;‘r\j}l
Gl
B

y Iy
: {rrﬂytl.m“l'
st e

i | “ f‘n
l-‘*‘“é?'.‘f L L

»
|
7

.

L el

The following materials can be cbtained fram Bducational Resources,
Bracken ILibrary, Ball State University:

(a) Moving goods for pecple in the city, 8 plates showing different
trangport systems;

(b) History of trucks, bulletin board kit showing development of
mr:ransportatz'.m through time; and

Presmtsvarimatypesofm:cksthatfunctimina
camon neighborhood. Enphasizes special design of
each type truck according to use.

(b) Moving goods in the commrnity CSC 2521

Describes how goods are distributed in homes and
businesses by trucks, planes, boats, and trains.

For a science and social studies unit focusing on apples, request
Johnny Appleseed from:

Division of Qurriculum
State House, Rocm 229

Indianapolis, IN 46204
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PURPOSE: The purpose
of this lesson is to
stimulate students'
thinking about the

- movement of people,
the mix of people

. and vehicles, and the
causes of traffic jans.

APPROXIMATE TIME: 1f
each of the following
activities is used,
tely six
class hours will be
needed. This estimate
does not include use of
supplementary resources
described in the lesson.

READABILITY: The
Bormuth Readability
Index was used to
determine the reading
level of text material
in this lesson.

Ave. Word Length: 4.86

Cbjectives

Inquiry

Decision Making

Taking Action

1.

2.

3.

Ave. Sentence Length: 19.9

Readability Index: 63.1

sgtade Level Equiv.: 8

A

Students will dbserve
traffic density.

Students will record data
on traffic patterns.

Students will classify the
types of wehicles involwved
in traffic and will identify

each vehicle's affect on
traffic patterns.

Students will decide how many 1.
cars in a given place
represent a traffic jam.

Students will select a T2,
location where they can
cbserve traffic pattemns.

Students will record data on 3.
the numbers and types of
vehicles that move through

the location they have
chosen for study.

Students will classify forms 4.
of transportation on the
basis of traffic impact.

5.

LESSON 3:

Students will identify
where a traffic jam is
likely to occur. '

Students will determine
when a traffic problem
is so severe that action
should be taken.

Students will collect
evidence to determine how
severe a traffic problem
exists.

Students will prepare

~ wings to express their
1ueas of how to resolve
the problem.

Students will share their
drawings and ideas with
the city engineer or

other government
official.

THE TRAFFIC JAM 5¢
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TRANSPORTATION

Autamobile - a four-wheeled passenger car with a built-in engine!
Bm-alargemtorcoachwhichtﬁldsnanypassengers

Higlhway - a main road

Intersection - the place where two roads cross

Pedestrian - a person who iswalkingonh street, road, or sidewalk

Pollution - impure, unclean, and harmful particles in the air or water \

Snowmobile - a motor vehicle with steerable runners in front and tractor
treads at the rear

Traffic jam - a situation which impedes smooth, orderly flow of wvehicles
and ease of pedestrian movement.
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Factsheet
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TRANSPOKRTATION

/

Long ago, when people traveled by horse, horse and carriage,

raft, boat, ship, on foot, or by bicycle very few pecple lived in the United
States. Most residents lived in small towns on river banks or on farms. As
tmmsgmstmetsmﬂmsmauﬁedwithtmmxywsesandcarriages
for the space. In New York City in the late 1800s traffic jams and resultant
problems were reported in newspapers. Too many horses on busy streets meant a
concentration of manure and unpleasant odors. People were encouraged not to
travgi.ieemgestedamasbecmse”bleOOmmmewiubehxeedeepallover
our city®!

The horseless carriage (car) was viewed as a solution to pollution
problems. With more people caming to America to live, more babies being born,
and pecple’s desires and needs to go fram place to place car-worthy roads were
built, and traffic contimued to increase annually.

Some places are known for dense traffic: Los Angeles, New York City,
Chicago, »and Detroit. Ways to solve traffic praoblems include building work
places and school close to where workers live; developing fast trains which go
under or over city streets axd rivers; designating same streets for
pedestrians and bicycles only; having all traffic stop at busy car and people
intersections and allowing people to walk in every direction at once. Disney
Land and Disney World's monorails are examples of current transportation
alternatives to traffic jams.

Same options to consider to avo:@d traffic jams include:

One person per car: independence
Several persons per car: may need to wait for a rider; saves on gas

Buses: travels on . schedule; does not stop for you to pick up a
loaf of bread; waiting at terminals; efficient use of valuable
space, and of gasoline

Walking: Takes longer; good exercise; weather and distance and time
are problems; no dangerous fumes; saves on gasoline.

Many corners in our towns and cities have traffic lights. Roads and
streets are being improved to divert truck traffic around cities. Overpasses
and underpasses often keep traffic moving. Some of these passageways are for
walking, Some streets are closed to all traffic. Parking places for
entertainment centers (such as the Hoosier Dome) are away from the building
itself. Buses move people from parking lot to the auditorium.

42
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QUESTIONS FOR STUDY

-

™~

1. What is the busiest intersection in your town? Why? \

2, Where is there little or no traffic?

3. Should trucks be allowed on all hiélmays?

4. Should &mobileé be allowed on city streets and roads? »
‘ 5. Should schools be within bicycle distance from homes?

6. Should all children be dismissed from school at the same time?

7. What can people do to avoid traffic j‘ams?

8. What are same emergencies that cause traffic jams?

9. Are enough people riding buses? How can you tell?

. 60
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Case Study

TRANSPORTATION

P

i

Joey and Sally are brother and sister. They ride to school each morning
with their mother and father, who both work downtown. On the map below draw

in objects that might prevent Jcey and Sally from getting to school on time
and make their parents late to work.
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TRANSPORTATION

2.

3.

S.

€.

7.

Who needs to go samewhere (school, work) on a regular baszis? What
areHvewaystogetmereandback? What are the advantages and
disadvantages of each?

Have a "Gasolineless Weekend.” What did you do? Where do you go?
How did you get there? How many miles did you travel? How much
gasoline did you save? Compare costs and time.

$hen ycu come out of a gym, stadium, church, or theater watch to
see if people are having trouble driving, walking, getting on a
bus, getting a taxi, whatever.

Help plan what the family needs to purchase or pick up. Next plan
the best route to take to (a) avoid traffic jams and (b) save on
tranvportation costs (gas, tires). Draw a map.

Invite friends to ride places with you. Fewer cars mean fewer
traffic jams.

Discuss what to do if driving or biking or walking and you come
upon a fire, auto or pedestrian accident or other emergency.

Go to the library. Get books about transportation. Share them as |
a family.

Ride in as many forms of transportation as possible. Ride through a
normally busy sheyping mall early in the morning. Record what you see.
Later in the day, go back to the rell. Agein record what you see.
Carpare your mornirg notes to your later notes.
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Community Study

¥ras
e
ooooo

250000 00 000

After the children have determined the traffic jam places and when they
are likely to occur plan ways to disseminate findings. Identify people who
have responsibility for state roads, city streets, interstates, country roads,
traffic lights, safety for pedestrians, zoning. Decide how to share your
information with the right person. Decide which problems are most crucial and

- which can be easily remedied. Plan your strategy! )

Myouseemoviesorvisitoﬂxercammitiesmticeknvpeopleare
. moving. Willeareoftlnirideasworkinymrccnmmity.

~ (Never underestimate the power of children! Newspapers, goverrment
officials, etc. find children's creative thought worth consideration - perhaps
because children don't start with the notion that it can't be done. This

comunity effort can give children a feeling of efficacy, and begin a lifetime
of comunity serviee). .

® 7
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{nergy

TRANSPO

1. Have students make a large map of a comumnity (from grodery
paper) on the floor. Paint in roads, streets, rivers and
railroad tracks. Place Logos or other small cbjects an it to ‘
serve as homes, businesses, churches, schools, entertaimment |
centers, bike trails, etc. Move buildings until you get a
cammunity free fram traffic problems. Will factories have a ‘
day care center? Where will the restaurants be? Parking
facilities? What provisions will be made for the handicapped? - |
How will people get fram place to place? |

, |
2. Give a 21st Century Traffic Report in the form of a TV show. |
Interviewer talks with child experts on 21st Century Cars/ ‘ |
Fram Home to School in Five Minutes/Jumping over Cities in
the Family Car, etc. Encourage divergent, creative thought!
Anything goes!
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Careers

TRANSPORTATI

Many careers are 'related to dealing with traffic:

l. city planning,

2. vehicle desiagn, .

3. inventing,

4. engineering,

5. idea-generating,

6. production,

7. sales,

8. real estate development,
9. govermment,
10. oil supply careers,
11. transportation businesses.

Invite persons who work in these areas to class to discuss these
occupations. Our best minds will be involved, cooperatively, in meeting the
challenges of the traffic problems. Men and women of tomorrow will find a
wide variety of transportation related jobs open to them. The school's task
is to develop girls' and boys' interests and belief in their capabilities to
work in these fields and create new career ave.

49
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l. In conjunction with this lesson the following books can be read to
children:

(a) J. Cole (1983). Cars and how they go. NY: Crowell, and
(b) B. Baker (1980). The great desert race. NY: Macmillan.
(¢) I. Podendorf (1982). Energy. Chicago: Children's Press.
(d) C. Pick (1979). 0il machines, Milwaukee: Raintree.

() H. Breiter (1978). Fuel and energy. Milwaukee: Raintree.

2. The following materials can be obtained from Educational Resources,
Bracken Library, Ball State University: .

(a) Autamotive iemrtation, flannel board materials focusing
on & ile uses;

b) Hi.st%f the automobile, a bulletin board kit tracing
early lopment of the automobile to the present;

(c) Land tr rtation in America, 1492 - 1975, a chart
Wﬁ%fm of Tand transport €6 population shifts.

3. The Federal Government has sponsored a number of ridesharing and
vanpooling experiments, and there are reports on many of these which may
be available at a library ar at the local transportation planning or city
planning office. Examples of these reports include:

(a) U.S. Department of Energy (1979, May). New approaches to
successful vanpooling: Five cast studies. ington, D.C.:
DOE

(b) U.S. Department of Transportation (1980, June). Evaluation
of the Minneapolis ridesharing carmuter services demonstration.

Washington, D.C.: U.S. D.O.T.
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PURPOSE: The purpose of _ ij%ctives
this lesson is to show

students the relation-
ships among engines, Inquiry Decisim\rnald.ng Taking Action
energy, and transpor- \
tation. | _
1. Students will learn how 1. Students will recognize 1. Students will determine
erzines are used. conditions under which certain where a problem related
types of engines are most to the use of an engine
APPROXIMATE TIME: If appropriate. occurs,
each of the following , ’ e
activities is used, 2. Students will explore the 2. Students will explore the 2. Students will analyze
approximately seven relationship between effects of a selected engine data concerning the
class hours will be engines and energy use. on different forms of problem,
needed. This estimate transportation. : ‘ \
does not include use
of supplementary 3. Students will classify 3. Students will predict the 3. Students will determine
resources described in types of engines and the consequences of personal at what point a problem
| the lessons. kind of energy used for convenience, energy, consunmp- becames 80 serious that
each. ' tion and economics. action should be taken.
4, Students will analyze the 4. Students will rank order, 4., Students will outline
READABILITY: The action~-reaction process according to energy possible action.
Bormith Readability in engines. efficiency, different types
Index was used to of engines.
level of test material 5. Students will analyze the
in this lesson. consequences of their
actions.

Ave. Word length: 4.74
Ave. Sentence Length: 11.9
Readability Index: 56.3
Grade level Equiv.: 5

LESSON 4: ENGINES
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Electmgnet~amgnetmdebywindingwireonanailarﬁcomectjngthe
wire ends to a dry cell battery

Energy - capacity for doing work; power

‘- Ehgine-amchmeforcmmrtﬁgthemalenergymmmdlanicalemrgyor
power to produce force and motion

Gasoline - a flammable liquid made from petroleum and used chiefly as a
fuel in engines :

Machines - devices to make work easier. Simple machines are: ‘. .

the lever
the wheel and axle

the pulley
the wedge
the screw
Most camplex machines have two or more moving parts.

Predicting - making a logical, thoughtful statement about what one thinks will
happen. It is much more than a gquess.

Solar - produced by the sun

Water - a colorless liquid of hydrogen and oxygen used as an energy source
for power

52 ®

~J

0




Factsheet

ner gy

"TRANSPORTATION

Imagine for an awful moment what it would be like if all machines --
sinple machines and camplex engines — all went on strike. Our lives would

cans, turn on lights, mow the lawn, telephone, watch T.V., go anyplace very
far awvay. 200,000,000 cars, trucks, trailers, and tractors would be at a
standstill, No factories would be going. Huge ships would drift, ,
unidentified, or sink to the bottom of the sea. Cape Canaveral would return
to being a desert. The land would be strewn with aircraft which plumneted to
the ground. All of us would be cut off from the cutside world.

Machines are a basic part of our heritage. The history of civilizations
. parallels the history of machines, Machines, especially engines are the means
by which matter is changed into energy available for peoples’ use. wind,
water, lightning, steam, horsepower can be converted for our use!

Machines give himans a mechanical advantage to get work done. They pack
the strength of 500 horses under the hood of a car.

The history of machines is a lifetime study, begimning with the wheel.
The word machine is derived from Greek mechane and Latin machina. Both mean
"any ingenious device or invention". A modern dictionary provides more
precise definitions. Machine population long ago exceeded human population.
Machines convert energy into force and motion. '

"Armed with his machinery, man can dive, fly, and see adbjects like a
gnat" said Emerson.

Engines surround humans and affect their lives from cradle to grave.
They are a part of our past, present and future. Current uses of engines are
80 numerous as to make complete listing impossible. As children grasp the
enormity of number and impact they begin an awareness of man's pervasive
fascination with discovering and inventing new ways to make things happen.

change drastically. We would be unable to tell time, wash, shave, cook, cpen -~




Classroom Activities

TRANSPORTATION

-

QUESTIONS FOR STUDY

1. 1 w did Henry Ford's use of machines increase the use of cars?
2. 'Ihrmghouthistofy,lmhaswaterbeencomertedintoenergy?

3. How js water the base of power for:

(a) a hair dryer

(b) ~ paddle boat

(€) & mill

(d) an X-Ray machine

(e) a radiator ‘
(f) a steam engine

(g) flushing a toilet

(h) cooking

4, Whiclil engines are most important for certain pecple? Tell why, and add to
the list

(a) a kidney patient
(b) a laundry
(c) an airline

(d) a high way repair crew
(e) a beautician
(f) The captain of the Nautalus

54 |
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1. Make an engine:

You need:

an empty tin can
a nail

a hammer
string

sticky tape

Pound a hole near the bottom of the can. Now pound another directly across

fram the first hole, near the bottom. Use string to make a handle. "
Fasten the string on both sides of the can. It should go across the open top.
Nantieanotherstringtothepartthatgoesacrossthetop. Now you have a

long handle. (See Figure i, "Make An Engine")

Tie it to the low branch of a tree. Quickly fill the can with water.
What happens? a

Did the water engine spin?

How is it like the lawn sprinkler?

How is it like a jet?

How is it like a rocket?

Draw a picture of the water coming out of e can.
Draw directional arrows. Label ACTION and RE:{TION.

2. Make a simple motor (See Figures 2 - 7, "Simple Motor")

Although most motors which are used to make transportation vehicles
move are likely to be camplex, you can make this one from things around
the house and school.

You will need:

8 thumb tacks

3 2-inch paper clips

2 3%" pails

needle nosed pliers

electrical

1 2 volgMdry cell battery

1 wooden board 5" X 6"

#20 insulated copper wire the teacher has scrapped
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Case Study

nergy iEE

TRANSPORTATION

N

¢

Create amacl:ine.- In the space below draw a machine of the future.

Below the drawing tell what the machine will do. ,

l

e ‘ -
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Home Study

Have each family member list the ten machines he/she needs and uses most.
These should be machines in the home.

Identify pairs of machines which do similar tasks: Examples:

Human Energy Fuel (Gas, electricity)
hand egg beater Electric Mixer
knife Food processor
grater Food processor
clothes pins Gas dryer
ice chest refrigerator

)

Use dry cell batteries, copper wire, etc. to make or buzzer system from
your bedroom to the back porch (any two or more spots in your house).

List "Engines I've Used Today.” Include transportation, things at hame,
school, choir practice, etc.

Talk with your parents abcut machines that act as smoke detectors —— how
they work, and where they should be placed in your home.

Discuss the importance of mechanics and repair people.

Dial the 800 nurber to find ont how to repair an appliance in your home.
Be sure to give the model number ard to describe the problem clearly.

58
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2.

Find out about sources of energy in your camunity, such as electrical
energy, gas, miclear energy, oil, gasoline, etc.

How much does it cost to heat your house? What engines might save fuel
and money?

How do community helpers make use of machines? (Garbage collectors,
police officers, tree trimmers.)

¥hat engines are used in your community hospital?

What machines has the quart of milk in y.ur refrigerator been in contact
with?

Find out how streets and roads are kept clean in winter.

Visit the community power and light plant. Virite a report on what you

" learmed.
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TRANSPORTATIO

The love affair with engines and machines is alive and well as we
approach the 21st Century. Challenges include devising more econamical ways
to keep warm and cool, to travel, to get food from farms to kitchens more
efficiently, to repair faulty engines or develop more throw-aways (such as
wristwatches), to use camputers to enhance the quality of life, and to
establish fast mass transportation systems.

Children can use imagination combined with judgment to develop ideas in a
free-association environment. Twenty-first century practices and policies
will be developed by peocple who are children. A no~holds-barred receptivity
to invention in classrooms sets the stage for adult performance,

Disney World's Epcot Center provides a peek ihto the 21st century) and .
new ways to use energy much more efficiently.

mt if L L L 4 L

1. Gasoline were rationed?
Should everyone get the same amount?
Should drivers of big cars get less than drivers of
little cars?
How about drivers of vans? Motor hames? Pick-up
trucks? motorcycles? Station wagons?
0ld cars? Taxi drivers? Tractor operators?
Ambulance drivers? Pontoon boats? Speed boats?
Others?
Form a group. Talk about gasoline shortajes. Decide Priority
I, Priority II, etc. Defend your choice.

2, Dead leaves could be converted into fuel for cars?

3. From the outer belt of a city all people had to ride monorails
downtown?

4, Schools were eliminated to conserve energy and children learned
at hame by TV and had to pass tests to go to the next grade?

6o @
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Careers
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CATAS

TRANSPORTATIO

A number of careers related to the production of engines, their use, and

ir impact can be explored. Have students read about the following careers

and invite a person employed in one of these ‘occupations to share information
about his/her work.

1. Gas station attendant;

2. Auto mechanic;

3. Draftsman;

4. Petroleum engineer;

5. City planner;

6. Electrician;

7. Machinist; and

8. Welder.
For more information, request Petroleum M% careers fram Amoco

Educational Services, P.O. Box 5910-A, cago, IL .

Other helpful information can be cbtained by wfiting to:

(a) Society of Petroleum Engineers

6200 North Central Expressway
Dallas, TX 75206

(b) American Petroleum Institute
1801 K. st., N.W.

Washington, D.C. 20006
61

79




Resources

—

(a)
(b)

(c)

(@)

(e)

(a)

(b)

(c)

(@)

(e)

In conjunction with this lesson the following books should be Considered:

H. Scarry (1979). Huck Scarry's steam tr,éinjwrney NY: Collins;
J. Pierce (1980). The freight train bodk. Minnespolis: Carolrhoda

Books; ,-

R. Ackins (1980). Energy machines. Milwaukee: Raintree Children

Books;

T. Spetgang and M. Wells (1982). The Childrens' Solar Energy Book

Even Grown-ups Can Understand. NY: Sterling; and

M. Spooner (1981). Sunpower experiments: Solar energy explained. .
NY: Sterling. \

2. The following materials can be cbtained from Educational Resocurces,
Bracken Library, Ball State University:

Discovering our environment, 3 plates that emphasize the effect
transportation systems have on the environment;

Transportation on land, air, water, 20 plates that focus on
history of transportation forms;

Water transportation, 10 plates that show different forms of water
transportation;

Air transportation, 10 plates that show different forms of air
transportation; and

History of transportation, 50 plates that traces the development
of different transportation systems.,
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Figure 1

Make An Engine
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1. Straighten the smaller loop of a 2. Attach the two clips 1 inch apart to
paper ¢lip, then twist so it stands the 5 x 6 board using 2 thumb tacks for
upright (at a right angle) to the each. Leave the tacks loose er -.gh so
large loop. Use the pliers to the clips can move freely back and forth.
bend a tiny loop at the end of the The clips are the two supports for the
upright end. Now make another one. axle of the motor's rocor.

83
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Figure 2

Make A Simple Motor




3. Bend the ends of the third paper clip
so each sticks straight out (perpendicular)
from the clip's loops. The ends will be
%he rotor's axle. They should be #"
ong.

4, Leave one inch of the copper wire
sticking out the side of the clip.
Wrap the wire over the end of the
clip with the loops. The wire should
be tight, but should not bend the loop.

Wrap around about 20 timqgi:;:en . . .
. Figure 3

Make A Simple Motor
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Take the end of the wire from top,
straight down to the middle and
begin wrapping the other end. Be
sure to wrap in the same direction
as the top half the same number

of turns. These wires make the
clip an electromagent.

Bring the end of the wire straight up
to the middle. Cut the ends of the
wire so they are slightly shorter
than the paper clip arms?
Scrape the coating off the wires'
ends to expose the wire. The
two copper ends should stick

out in the same direction.

Figure 4

Make A Simple Moior
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or adhesive tape around each axle 9" of wire loose from the head. Leave

| (see step 3). $" of the nail end unwrapped, but wrap

l on top of the wire half way up. Leave

| about 6" of wire sticking out from the
middle of the nail when you quit wrapping.
Hammer the nails 1 3/4" apart into the
board (see picture).

. Figure 5
8t

Make A Simple Motor

87

7. MWrap a 3" by 2" piece of electrical 8. Wrap each nail with wire leaving about




Tack the 6" tails to the
board. Pull it then to
within §' from the supports,
bend them up so the tips

are higher than the supports,

Do the same with an unattached, ™

12-inch length of wire.
These form the brushes.

N
(e o]

11.

Twist the end of six-inch
tail from the second nail
around the nine-inch wire from
the first nail. (Scrape

the ends to get solid metal -
to metal contact.) The nine
inch wire from the second nail
will connect with one of the
batteries,

83

1 10. After scraping three
foy quarters of an inch of
LY ¢ insulation from the two
upstanding wires (the
prushes), fit the axle
of the rotor into the
loops of each support
so that the rotor's
J;),/" | gymutators, when

twirling, will make
contact with the
brushes.

/

Fasten the wire from
the second nail to the
center terminal of one
battery. Link the free
end of the 12-inch wire
to the side terminal of
one battery. A short
wire connecting the

two remaining terminals
completes the current.

83

Figure 6

Make A Simple Motor
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You may have to give the rotor a little nudge to get it to go.

69
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Figure 7

Make A Simple Motor
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PURPOSE: The purpose of
of this lesson is to

introduce students to
the basic principles
of how jet and rocket

engines work. Students

will understand the 1.
of thrust, its

role in moving vehicles,

and its energy require-
ments.

APPROXIMATE TIME: If

each of the following 3.
activities is used,
approximately seven

class hours will be
needed. This estimate
does not include use

of supplementary

resources described in

the lessons.

READABILITY: The
Bormuth Readability
Index was used to
determine the reading
level of text material
in this lesson.

Ave, Word length: 4.38
Ave. Sentence Iength: 11.4
keadability Index: 52.1

Grade Level Equiv.: 4

(bjectives
Inquiry (Processes) Decision-Making Taking Action
Students will learn how 1. Students will recognize 1, students will determine

rockets and jets are
used.

Students will explore the 2.
relationship between
rockets, jets, and energy
use.

Students will analyze the 3.
concept of thrust in jet
and rocket. propulsion.

the most appropriate uses
for rockets and jets.

Students will explore the 2,
affects of rocket and jet

use on transportation.

Students will predict the 3.
consequences of rocket and

jet use on personal con-
venience, energy consumption,
and econamics.

Students will conpar2 jet 4.
and rocket use to ~ther
forms of transportation
power in order to determine
energy efficiency of each.

5.

LESSON 5:

where a problem related to
the use of jets and rockets
ocours,

Students will analyze data
concerning the problem.

Students will determine
at what point a problem
becames so serious that
action should be taken.

Students will cutline
possible actions.

Students will analyze the
consequences of their
actions.,

w
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Balloon - a large bag of prepared silk or other material, which, when
inflated by hydrogen gas or heated air, ascends and floats in the
alx.

Efficiency - producing a desired resmit with a minirmum of effort
Jet — a tube through which air or steam escapes

| .
} . Jet airliner -- a large passenger plane which flies very high above the
| earth. It goes twice as fast as sound. It zips ahead of its own sound.

Jet propulsion — the driving forward of a body by means of a jet of gas |
or fluid

Nozzle — a plastic or metal tube through which liquids or gases escape

Propeller - a device having two or more blades in a revolving hub for
moving a ship or aircraft

Rocket - an object often shaped like a cylinder whicn is filled with a
fuel. Vhen the fuel is ignited, gases are produced that escape
through a vent and thrust the object forward.

Thrust - to push forward




Factsheet

Za= .

TRANSPORTATION

In the 17th century Sir Issac Newton drew pictures of a variety of
cbjects that look similar to airplanes, cars and inventions of the 20th
century. One of these pictures loocked like a jet jalopy. A water-filled
sphere was heated by fire, making steam. A large nozzle extended back from
the sphere. As the steam escaped, it “ropelled the wagon' forward.

Near the end of World War'II our pilots saw strange German fighter
planes. They had no propellers and sped through the air at 500 mph. The
planes were built on the principle of the balloon: Air is pushing equally all‘
around the balloon. As the neck is opened, air rushes out and releases
the pressure at the back of the balloon. But it is the air inside the
balloon pushing an the front wall that propels it.

Today jet airliners speed through the air two times faster than
sound. A ride in a jet is quiet. Jet propulsion sends missiles to
their target. Rockets boost satellites into orbit. People in many
parts of the world worry about where missiles are placed.

7 ®
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TRANSPORTAT

101

QUESTIONS FOR STUDY

l. How are jet planes different from planes with propellers?

2. wWhat is a jet stream in the sky? What made it? What makes it go away?

3. How do jet engines work?

4. Can you use jet propulsion to send a message to your father across the

. | room? What will you do?

5. What kinds of fuel do jet airliners use?

6. Discuss the dangers and pleasures provided by the invention of jet

engines.

7. Would it be more energy efficient to transport 100 people to California by

jet airliner or private automobiles? Wwhat

kinds of autambi_les?

8. Would it be more economical to travel to California by a jet airliner

or by private automcbile?

® 73
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Case Study
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TRANSPORTATION

Gerard O'Neill, a physicist, has said that by the year 2020.there
will be more pecple living in outer space than on Earth. He goes on to
, say that people will visit Earth for entertaimment and leisure in the
> r same way that people now visit amusement parks.
Describe your first journey into outer space:
\

1. What does your spaceship look like?

\ 2. ﬁwisywrshippowered?
N /

3. If you can only take four things with you in order to
live, what would you take:

(a) '

;. )

!

(c)

(@)




, Home Study - P

TRANSPO-RTATION

——

Play an action/reaction game with your familf. Examples:

Agtion Reaction ‘
(@) If the ice cubes axg left out... they turn into water
(b) Filling the jar with water pushes the air out

(c) If T jump off my end of a seesaw...

a

Find out why the Action/Reaction Game could be called A Newton's Law
Game .

Experiment with balloons and propulsion. Glue a paper clip to a ‘
blown-up ballotn. Let it dry. Can a balloon with one paper clip be

propelled? How about trying many paper clips. What happens? Try ' 2
fastening paper fins and a mouth to it. Can you make a fish that
flies?

Find library books about rockets and jets. Iook at them and read
them with your family.

Talk with your family about places where the United States Has
missile stations. Wwhy are they there?

Make a booklet. Draw pictures to show things that are or can be jet
propelled. ‘
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Community Study

airliners at larger airports? Are
recammend?

mind, Think"and dream do!

o

they satisfactory? what do you

77

Call attention to jet propulsion by setting up a display with
demonstrations for a meeting or a children's mu

33

Find out what kinds of planes land at your ajrport. How long does
a runway have to be for a small jet (Lear Jet) to land there. Do
airports need other special equipment to accoamodate jets?

Ifywrcaummityhasan\aixportatwhichjetscamotlandmkeampo
(tell it into a tape recorder) on how upgrading the airport could benefit the
community. Shareyourtapewithpeople in your school.

. .
If your community dees not have jet-landing facilities, what forms
. of transportation are available in your comumity to take people to jet

seum., Use your creative




1. A turbaprop is a plane with a combination of propeller and jet
engines,’ Because it is fuel-efficient, more efficient on take-off
and landing. Should serious fuel shortages develop turbojets may be
used ore frequently. Fuel-efficient cars have become a national
priority. How about the turboprop? .= - .

\ 2. Nuclear power for trapsportation may beccme as important as man's first
"~ wheels and sails, -

3. 2s people learn to live together in peace and harmony missile sites may .
' disappear. _

78 n ()
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. Jets and nuclear power are likely to provide many jobs for people.

P These jobs includes .

l. physicists, -

2. engineers,

3. ‘J'.rwerftors,

4. maintenance pe?ple,

® .- | 5. airline pilots and at‘:tendants,
KR @s&mﬁim workers, and other areas.

Mnénberthejetdisfnlayyoanadetoshare'withthecmﬁumitw
Your dreams, followed by making and doing, may open up many careers for
men and wamen! Every inventor was once your agel

Tnvite an airline pilot or saheone fram the air industry to visit
your class to discuss careers in the airline industry.

1. For an Indiana Aeronautical Chart for classroom display,
write to: :

Indiana Department of Transportation
: J Division of Aeconautics
: 143 West Market: Street, Suite 300
. : .Indianapolis, IN” 46204

2, Other useful information about careers can be obtained from:

(a) Air 'i‘ransport Association of America
Q 1709 New York Avenue, N.W.
. E Washington, D.C. 20006

(b) Airline pilots Association
1625 Massachusetts Avenue, N.W,
Washington, D.C. 20036

Q | ‘ 79 . 101 .
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TRANSPORTATION

1. In conjunction with this lesson the following books or excerpts from them
should be used:

(a) C. Oliver (1980). Plane talk: Aviators' and astronauts own storieé. .
Boston: Houghton MIfflin;

(b) C. Chant (1982). Jetliner: From takeoff to touchdown. NY:
Gloucester Press; .

(c) A. and M. Provensen (1983). The glorious fllght. Across the channel
With Iouis Bleriot. NY: Viking Press, and :

(d) A Marrin, The airman's war: World War II in the sky. NY:
Athenetim.

2. A nuwber of other mterestmg resources to go with this lesscbn can be
secured. These are:

(@) R. Kerrod (1979). Inside a ce station, from: Warwick Press, .
k, NY ;6515 ) :

730 FifthﬁAWo; New Yor. ’ H .

|
(b) D. L. Moche (1979). The star wars question and answer book, from: |

Random House, 400 Hahd Rd., Westminster, MD i |
T, * () T. A. Heppenheimer (1977). Colonies in , from: Stackpole |
: Books, P.O. Box 1831, Harri , PA .

3. Students interested in space colonies might want to join the 1~5 Society,
a graup of people camitted to working for exploration, development,
and settlement of space. For information, write: L~5 Society, 1620 N.
Park, Tucson, AZ 85719.

4. A giant, full-color space shuttle poster can be obtained by writing:
Superintendent of Documents, U.S. Goverrment Printing Office,

Washington, D.C. 20402 f

5. The following films can be obtamed from the Indiana University Avdic
Visual Center:

(a) Mister Rogers meets an astronaut

Can you say "A-S-T-R-O-N-A-U-T?" Very good! Introduces
children to moon flights and astronauts through an interview
with astronaut Alfred Worden.

(b} Space flight around the Earth

Shows pre-launch preparations, the launch, the space flight,
and return to earth of a manned space capsule.
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PURPOSE: The purpose of
this lesson is to

(bjectives .

7

explore how the

transportation of pepper -
(and other goods) from

Inquiry

Decisien-hdaking :

Taking Action

the producer to the
consumer affects 1,
transportation and
energy use.

. -

. 2,
APPROXIMATE TIME: If
each of the following
activities is used, -
approximately six class
hours will be needed. 3.
This estimate does
not include use of
" supplementary resources
described in the lesson.
4.

READABILITY: The

Bormuth Readability

Index was used to
detemine the reading
leved of text mater.ial -
in this lesson.

Ave. Word Length: 4.49
Ave, Sentence length: 16.7
Readability Index: 57.5

Grade Level Equiv.: 6

109

Students will identify 1.
how pepper is transported
and the kind of enexrgy

used for transportation.

Students will explore the 2.

costs of transporting
pepper (and other goods).

L

Students will compare 3.
transportation forms used
historically to transport
pepper.

Students will examine why

transportation forms for
delivering pepper have

changed over time.

Students will determine the 1.
most appropriate forms of
transportation for delivering

pepper .
Students will explore the 2.

-of using different trans-

portation forms in delivering
pepper.

Students will rank order the 3.
most energy efficient ways to

tranfpm_'t pepper.

4.

LESSON 6:

Students will identify. a

potential energy problem
resulting fram the :

- Bransportation of pspper.
Students will collect

data to describe the
problep. '

Students will determine
ways to deal with the
problem.

Students will analyze

the consequenrces of
proposed actions.

i

THE APPEAL OF PEPPER
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Glossary Glossary
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TRANSPORTATION

White pepper -~

)

Air freight ~ baggage, containers and boxes containing goods that are
. shipped by airplane -

Black pepper - pepper berries are picked just before they are fully ripe
and the dark outer covering is left intact

Capsicun peppers - New World peppers include: paprika, pepper flakes,
. chili peppers, red peqpe_rs, cayenne. Capsicum peppers are not
related to the master

ice, pepper. But they are widely used as
seasonings, and grow in the Americas., :

Cayenne-averyhotpeppe:;ithatisredincolor

Ground pepper - both black and white peppercorns are ground into either
; coarse or fine to be more conveniently used in cooking

Import - to bring samething into_this country from another country

Paprika - a very mild pepper used for a decorative purpose only
t S '

Peppercorn - whole pepper berries

_ are allowed to ripen canpletely and then the
outer qgverg is removed leaving the inner straw colored kernel

:

( B2




Pepper is native to the hot jungle lands that are never farther
than 20 degrees from the Equator. Pepper is frequently called the
master gpice. During all ages people have found its arcma to be
provocative and irresistible. To learn about the higtory of the spice
trade is to learn about the history of pepper. Peppercorns were once so
costly they were used in trading instead of mchey. From legends we find
that pepper was moving westward from India 4000 years ago.

The spices of the past have flowed along the curving trade routes.
The Phonecians became navigators and traders and carried spices in their
ships. Later, camel carabans made their way overland from the East to
Rome trading spices and silks. :
4

Tw> Venetian jewel merchants traveled overland to China. When they
left Venice Marco Polo was seventeen; on their veturn he was forty-one.
Marco Polo wrote the Book of Marco Polo which was an éyewitness account
of their’ adventures. He wrote of many things which mentioned spices.
This book helped to inspire Columbus to sail west in search of spices.
Sgonnanye:plorersmreseekingnavmutestoﬂmefemticEastinseamh
of spices. L ‘

Years later Americang undertook almost 1000 “pepper voyages.” The
pepper trade was lucrative enough to pay for five percent of the
expenses of the entire United States Goverrment. Finally though pirates
put America out of Oriental Spice trade, the young government could no
longer afford to protect the ships from the pirates.

Pepper is no longer priceless. It was once counted out berry by
berry to pay taxes, dowries and rent. In medieval France a pound of
pepper could buy a serf his freedam. :

- _

Now with the blending of many cultures in the United States ot s
the wide variety of seasonings with new world peppers amswell the spices
from the East.

U.S. imports about 27,000 short tons of pepper each year or 24,500
metric tons. Air freight from Mew York to San Francisco (3000 miles)
costs about $400 per short ton or $440 per metric ton. Truck
transportation costs about 23% of that; rail transportation costs about
9% of that; and ships through Panama Canal transportation cost about 8%
of that.

Time for delivery is as follows: air freight - New York to San
Francisco - overnight; truck - New York to San Francisco - 5 days;
railroad - New York to San Francisco - 7 days; and ship through Panama
Canal - New York to San Francisco - 15 days.

‘ -
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Classroom A’cti’vities

QUESTIONS FOR STUDY

]. Why has pepper continued to be an important impert in the United 4
States?[

2. How does the amount of use of pepper affect the energy costs for
transporting it? .

3. Which t.ranspcﬁ'tatlm form is the least costly in delivering pepper?
The most costly?

£

4. which transportatlcn form is the most efficient in terms of time of
delivery? :

i

5. 1If you were responsible for importing pepper, then what process
would you use in transporting pepper? Why? _

84
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Othe r classroom activities:

3.

Have students construct or draw models of the modes of
transportation as they have changed throughout history - sailing
vessels to the large freighters of today, rail transportation as
well as trucks and airplanes.

Have students make a diorama of the pepper production in the
countries where it is grown showing the means of transporting goods
when a carplex highway system is not available.

After studying trade winds systems, develop a trade route for
sailing vessels on a desk size outline map of the world.

Develop a bulletin board display using a wall world map and string
to show transportation to various key cities frem pepper ports.

List energy sources for ocean vessels on chart and discuss which are
most costly in terms of natural resources.

Investigate uses of cawputers on shifps and the use of more automated
electronic equipment.

Investigate size of ships and cost of transportation. (lLarger ships
can be less costly to operate with new automated engines) '

85
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~ Case Study
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TRANSPORTATION

1. Using information on the factsheet, compute the cost of transporting
pepper to the U.S. from the pepper ports by air freight and then
by shipping freight.

2, Now compute the cost of transporting pepper across our country from
San Francisco to New York or'vice versa. Conpare using air, rail,
truck or ship as modes of transportation. Make a graph depicting
’ . the differences in cost.

as

3. Discuss the time to deliver the goods and discuss the need or lack
of need for speed concerning pepper. What products would need the
speed of overnight delivery?

87
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TRANSPORTATION

[ - /g
\-..’. ‘a

Makeahmesurveytof:i.tﬂthekindsu‘pepperandpepper
substitutes that are used by each students' family. The surveys could
thenbecxtrpllequraphfom

Survey
l. Does your family use pepper?
2. Does your family buy whole peppercorns?
. 3. Does your family buy ground pepper?
4. Does your family use black pepper?
5. Does your family use white pepper?

6. Does ‘your family use any of the following.
capsicum peppers:

cayenne
pepper flakes
Please circleabovethek.i.rx}ofpepperusemst frequently in your home.

Campare the prioces of whole peppercorns, ground black pepper,
groxmdwhitepeppertoseewhichcoststhelpost. ;

88
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Finely ground pepper is supposed to lend other sweet spices a
mystifying and delectable bouquet.

Try making 2 pumpkin pies - one with 1/8 teaspoon finely grond  °

pepper, one without, Taste test the results to see which is better.
Conduct a survey like the "Pepsi test". ‘&

) Qld Fashioned Purpkin Pie Recipe

" 3 Iarge egys

1y cups mashed pumpkin

1 cup evaporated milk
9 inch, unbaked 1 crust pie shell

Mix together first 8 ingredients. Beat in eggs. Stir in pumpkin
and milk. Pour into a 9 inch unbaked pie shell. Bake in hot (400° F.)
oven 50 minutes or until a knife inserted in center comes out clean.
Cnol.

h LS

g,
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Community Study

LY 1

—

"In the United States we use eleven or twelve times as much black
pepperaswhite; inmropethereverse istrue"

‘ Interviavgrocersinthecammitytoseeiftheabovestatmentis
‘tme:.nywrcmnmity The following survey sheet could be used.

Rank each of the following answers to each question numerically.
" What form of pepper is sold the most?

white pepper
Black whole peppercorns

Coarse ground pepper
Fine ground pepper

what form of pepper has the longest shelf life? |

White pepper

Black whole peppercorns
Coarse ground pepper
Fine ground pepper

What form of pepper is the most profitable for your business?

. e White pepper
. Black whole peppercorns
Coarse ground pepper

a Fine ground pepper s
Do any of the following peppers sell better than the above
black peppers?

Paprika
Cayenne
Chili powder
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‘21'st Century

nergy

An activiizy concerning the future of transportation of pepper could

involve the imagination of space exploration and settling cn a new
planet. : - \

1. Discuss with the children:

¢

" Would you take pepper with you on a space ship to a new .
planet?

: ¢
Is pepper worth the space it would take? '

‘ If you decide to take pepper what form would you choose
to take ~ whole peppercorns or ground? :

What would the advantage be to take capsicum peppers instead
of black pepper?

2. Design a space ship that could econamically transport pepper
to the new planet. '

v

plantation on the new planet.

’

3. Draw and describe the necessary features of a pepper growing

{
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- ' . TRANSPORTATIO

2
4

The movement of goods fram the field or the factory to the consumer -
is the job of wholesale trade sales workers. These workers represent .
wholesalers ‘who distribute to stores selling direttly to the consumer.' ¥
They visit buyers for retail, cammercial firms, apd institutions. They '
. handle a variety of gopds, As a result, they don't urge customers to°
purchase. any particular p . *

-

\

, Wholesale sales workers do many things for retailers. They check %
> the store's stock and order items needed. They provide help in updating
goods. And, when needed, they offer technical assistance.

‘Wholesale sales workers earn between $15,000 and $50,000 or more ‘
depending aon the type of goods to be marketed and experience.

1. Visit a loddl retailer or invite one to class. Have the retailer
- discuss the role of the wholesale salesperson. ;

2. Visit a wholesale salesperson or invite one to class. Ask the
salesperson to discuss his or.her work.

. ¢
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\

1. In conjunction with this lesson the following books are suggested\

(a)
{b)
(c)
(@)

(e)

I. Asimov (1980). How do we find out about coal? NY:

B. Davis (1982). The coal question. NY: F. Watts;

A. Piper (1980). O0il. NY F. Watts;
E. MacGregor (1980). MiMrell tackles the energy crisis.

@

Walkexr;

NY: McGraw-Hill; and

F, M, Branley (1975). Energy fo;: the 21st century. NY:

2. Ausefulbookletonenergy,l\neagleeyeon. . . o+ ENERGY, can be

cbtained by writing to:

Gulf Corporation
P.O. Box 1563

Houston, TX 77001

Also request Energy adventure, a series ofﬁ8 activity units from:

Amoco BEducational

Services

Public Affairs - MC-3705

P.0. Box 5910-A
Chicago, IL 60680

A similar set of activities, available as transparencies, titled
The energy challenge can be obtained from:

Federal Energy Administration

Washington, D.C.

20461

3. The following nateaals can be obtained fram Educational Resources,
Bracken Library, Ball State University:

(a)

from earliest days to the present;

S, 50 plates that

History of modes of tr. rtation in past
p?o_vl%anmewofavarﬁoff %

orms of transportation

(b) World travel, transparencies that show different forms of
transportation in different countries; and

93
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PURPOSE: The purpose of ' : (bjectives
this lesson is to '
~explore the interdepen-

dence of agriculture, Inquiry Decision-Making Taiting Action |
energy, and transpor- :
tation. .
N 1. Students will identify l. Students will determine which 1. Students will identify an
. ¢hanges in farming forms of energy are most energy problem .zlated

: since 1850, appropriate for agricultural to agr:.culture
APPRONIMATE TIME: If . use.
each of the following , . '

- activities is used, 2. ‘Students will examine how 2. Students will identify the 2, Students will collect data
approximately five machines, energy, and most efficient forms of to support their claim that
class hours will be - transportation have transportation for agricul- the situation is a problem.
needed, This estimate altered farming. tural use.
does not include use Ay - N
of supplementary 3. Students will explore the 3. Students will explore ' 3. Students will analyze the
resources described relationship between alternative ways to farm in - data to determine its
in the lesson. energy availability and order to determine the ' seriousness.

' farm production. ~ effects on transportation .
READABILITY: The . .
Borrmuth Readability 4. Students will analyze the 4, Students will propose
Index was used to ﬁfmproductimto plans to resolve the
determine the reading . ~roblem,
level of text material -
in this lesson. 5. Students will explore

potential consequences of

Ave. Word length: 4.73 their plans.

Ave, Sentence Iength 14.8
Readability Index: 58.8
Grade level Equiv.: 6 K ' L

i/ : Lis

LESSON 7: FOOD AND TRANSPORTATION




Agriculture - the raising of crops and farm animals

Ammonia - a gas used in making fertilizer

Contour farming - way of farming on hillsides to prevent soil erosion
Cammercial fams~producecmpsan:ianinalschieflyto_sell
Convenience food.-packagedfoodthatcanbepr_epared/q‘_‘uickly

Crude oil - oil before it is refined

Diesel fuel - an o0il used to power engines in trucks, ships, tr=in
' engines

Diversified farms - mixed farms that faise a variety of crops and
livestock

Fertilizer - a chemical that makes soil richer

Hydroponics - process of growing plants in water or gravel and
7 chemical food solutions

No~till - growing crops with little or no cultivation

Semdi subsistence agriculture - farms that produce small amounts to sell
Soil ~ the top layer of the earth

Soil conservation - saving the soil

Soil erosion - washing away of soil by wind or water

Specialized farms - farms that earn their income fram one crop ov
livestock .

Strip cxopping - a method of preventing soil erosion

Subsistence agriculture - farms that produce barely enouch food to meet
the farmer's needs

Technology - tools, machines, processes, materials techniques to produce
goods and services to satisfy human needs .

119
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Factsheet

nergy I e

TRANSPORTATION

)

AronmdlBSOUS. farmers produced enough food to feed 5 people.’
Now each famerproducesermghtofeedmrethanSOpeople

Work done by machine, man, animals on farms and in

incdustries
In 1850 Animals 52%
Man 13%
Machines 35%
. In1972  Animals less than 1%
¥ Man 1%
Machines 98%

Usingtheaboveinfomatimhavethechildrmmakecimle '

N""
f\" | AN mMLS MA C'Hég&bs
AAAN l?vj

Then have children list energy sources needed for those
machines that do 98% of the work.

United States farm productivity has changed over the years, In
1850 one farmer supplied 4 people with food. In 1910 one farmer
supplied 7 people with food. In 1972 one farmer supplied 52 people with
food. In 1984 one farmer supplied 78 people with food.

96 ]
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Countries that have subsistence agriculture aré countries that have
farms that produce barely encugh food to meet the farmer's needs.
Usually a large percentage of the population are farmers and they depend
largely on very few machines to'help them. Some farmers in subsistence
agriculture countries may raise enough food to sell some of their food
, products. Then that faming is called semisubsistence farming.

Choose a country of the world. Find that country in an
encyclopedia or reference boock. In each article theré may be a section
on econamy or agriculture. -‘fhere may be some information' under people.
Try to determine if that country has subsisgence, semisubsistence or

cammercial agriculture.
To help determine which kind of ‘agriculture the country has £ill in
‘chart. »

>

}uve of Country

Percentage of workers who are farmers. N

Does this country export food products?

Does this country import food products?

Are there statements which indicate this country has subsistance
agriculture? -

If s6 what are those statements?

Are there pictures which show the kind of Famm equipment the
farmers use?
What kind of energy would be used?

LN

M Remember a country that has a large percentage of farm workers,
export very little in the way of food products and use very little in
the way of food products and use very little technology are considered

l to use subsistence agriculture. Countries that are not agricultural
import large amounts of their féod because they export manufactured

I goods or other resources do not have subsistence agriculture.

. 121
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TRANSPORTATION

WORD SCRAMBLES
for
ENERGY TRANSPORTATICN FOOD

Directicns: First unscrarble the words on the left. Then use each
circled letter to make a slogan or saying in the box on the right.

WORD SCRAMBLE #I.,

1. STRATTORNONIPA A
O ___© ___
MOTTO FOR
2. GNREEY
- O__ SOIL OONSERVATION ‘
3. OILS __y_
4, CRALUGRETI —

— e e wme e -— ems v e ——— e S— c——

5. DRUEC LIO : r

— -— — G m— —

Solution for Word Scranble #I.

1. Transportation

2. FEnergy Motto is

3. Soil SAVE OUR DIRT
4. Agriculture

5. Crude oil

[KC

Aruitoxt provided by Eic:




WORD SCRAMBIE #II.

l. STROTARC

2, TRELTICYEIC

00 . O

3. KNIMILG CHAMNIES

D e ey s = e —-—— i —— — o

4. STRUPOMCE

5. TOOMRS

Solution for Word Scranble II.
1. Tractors

2. Electricity

3. Milking Machines

4. Camputers
5. Motors

99

FARMING HAS

Farming has
changed
because of

123




WORD SCRAMBLE #III,

l. REEFAGORRIRT RCAS

2. PkéIg)SE(L)A
3. 5EEDIL PROEW

4. GRACO PHISS

Solution for Word Scramble #III.
1. Refrigerator Cars

2. Airplanes

3. Diesel Power

4. Cargo Ships
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124

Aruitoxt provided by Eic:

ERIC




y . - !
4 » e 'l: .: "
2
3 .
: )
<
ACROSS CLUES DONT Lt
3. THE SCIENCE OF CULTIVATING FIELOS boom LUENITRL UEED i bk 1N S0IL
IN ORDER TO RAISE CROP3, AND THE iy RICH AHHD FERETILE.
FARMING OF ANIMALS I, THE malUFEL STATE OF 0IL FRIAR TO
5. FARMS WHICH RAISE MIXED CROPS ECLa WEFINED,
AND A VARIETY OF LIVESTOCK. 3. FafRtS THaT SIVE PRIMSE ¢ aTTENTION
é. A TRANSPARENT GAS, COMSISTING OF To MIE SRR GR LIVESTOSH IM ORDER
HYDROGEN AND NITROGEM, WHICH 3 TIOFLE THEIR LHCONE.
USED IN MAKING FERTILICER.
BE&‘ Lj"i':ﬁol i l:unr.u.,-...:ir’:
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Case Study
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TRANSPORTATION

It may look innocent lying there in the refrigerator, buc lettuce
eats up a lot of energy. And one economist says our present centralized
agricultural system is making that head of lettuce gobble more energy -
than it should. For example, most lettuce eaten in New York during the
months of May through October is grown in California, and then shipped
by truck for the 3,000-mile trip fram field to grocer. The total cost
of energy for the trip? Fifteen cents per head, and a total of 6
million gallons of diesel fuel. But that's not all. One lon of
crude oi” and a large amount of electricity is needed to every
four craves, or 96 heads, of lettuce grown orn big farms.
This is all wasteful, says the econamist. Much less energy would be
needed if the lettuce were grown locally on small farms—-5.5 million
gallons of diesel oil, 14¢ per head to the consumer, and between a third
and a half of the energy used to grow the lettuce.

1. Identify another kind of produce.

2. Begnmingﬁd.thagrocafystofe\'vmreitcanbepurdmsed,try
to trace it to its origin.

3. How many “stops"” does the produce make before it gets to the
consumer?

4. How is it transported fram "stop” to “stop?”

'5. How much and what kind of energy is used in the transportation
' procets between each stop?

6. What are the financial and energy costs between stops?

See exanple of process to be followed on tle next page.
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Example:

I.

II.

III.

V.

Inergy for Breakfast
Oatmeal -

Field preparations

A. Tractors

1. Plow

20 L o.lltivate

3. Plant seeds
Fertilizer prepa.ration

A, Machines used to make fertilizer
B, Ammonia (a product of natural gas) is used
C. Trucks transport fertilizer to fields-

1. Also spread it on the field.
Harvest of oats

A. Tractors or Combines harvest oats
B. Trucks transport to cereal factory

OCatmeal Processing

A. Cwven roast oats P
B. Machine slice and roll ocats

Containers for Qatmeal

A. Package made fram paper
B. Paper made from trees

1. Machines cut logs

2. Trucks transport logs

3. . Paper mill uses energy to convert logs to paper

4. Paper made into container

5. Container travels by truck or train to cereal
factory

6. Containers filled with cats by machine

Supermarket to hames to tables
A. Trucks, trains, ships, transport packages to stores

B. Consumer drives to the store and hame
C. Oatmeal is cooked by gas or electricity
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1. What are three convenience foods used in your home?
1. |

2.
3.

2, Fird3:ecipesforaéhtpler,lesspmcessedfoodﬂxatcou. e
substituted for that convenience food?

1,

2.
3.

3. In what ways would energy or food resources be saved if the simple ‘
food was used?

4. Americans consume about 2000 pounds of grain per person each year.
All but 150 pounds we consume indirectly through meat, milk, eggs
and alcoholic beverages. Buropeans consume about 1000 pounds of

grainpersmeachyear;ndaujoyana@quatediet.

What are some ways Americans could reduce the intake of 2000 pounds
of grain and still be well nourished? :

Possible answers:

1. 1. Camned

pudding
2. packaged biscuits
3. minute rice

{?.\ ' 1. Blanc mange (cormstarch pudding) .
\ 2. Baking powder bisa "ts
, * 3. Regular rice
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4.

less space reeded in supermarkets

Fewer encrgy dollars spent on
packaging

Less energy spent in processing

Processed food often has many

' chemicals to retard
spoilage...those would not be
rneeded

‘Pecple could eat less meat. Animals

consure a lot of grain to

produce a poind of meat.
Desserts could be served only on

special occasions.
Many people just plain eat too much.,
Consume less alooholic beverages,

105

123




R ) |
T Jos prre -
Su ol >

N

e 2
oy - 2
e A =33 :
N N 4y 1R
PR PR Yoy, ™ o N » -
. A 3 - oyt R i foo ”"J._.r-‘\
..,.,-_.._:

+« A NN

TRANSPORTATION

L Im_zestigatethelossoffamlandinywrcmumity:

(a-:) Survey the caunzr;ity for older citizens who remember
' when same of the businesses were not there but were
farms. .

P (b) Check with certain businesses to see when they were
" established. See if farmland was used to establish
that business. /

/
(c) The soil conservation office couﬁ{d supply material
on the loss of fannlandtootrylruaes: higtways,
» businesses.

2. Contrast a farm of the late 1800‘s or early 1900's and a farm of
todayintemsofmergyandtxf:wportatimused.

!

Probably one of the most effective means determining the
affect agriculture and what it was like in the past is to
use resource people in the community -~ farmers of the past
(1930's and '40's) and a farmer of today.
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21st Century

TRANSPORTATION

Create a plan to increase the production of food to help alleviate
hunger in the world.
Activities; :
1. Brainstorm for ways to create new.food sources:
Riles for brainstomming (See PACE materials)

(a) Name as many ideas as possible in a given period
of time (5 min.) i

() Do not criticize or evaluate until later
. (c) WwWild, imaginative ideas are acceptable

(d) Hitchhiking on others® 'ideas is encouraged

(e) Write down and record all ideas

(f) Evaluate ideas with appropriate criteria.

2. Do a webbing exercise. aﬁldrmaregimamrdmdthenw&
as many related words as possible in 3 minutes. :

Possible words are:

food hydroponics conservation
energy water farm

ocean soil _ invention
Space garbage power

3. Develop criteria with the group for evaluating plans to
increase food supply. List various plans suggested by group in
the activity on the following page. Evaluate plans and choose
those ornsidered best by group. :
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Criteria
Replaceable Time needed No Bad
Energy to accamplish Side
Alternatives Supply task effects
1. Transport Jupiter ' Would take
into an orbit near many years

Earth to grow food

2. Farm the oceans  using resources  Much is already Could deplete

already here known the ocean
3. Develop new Very hard to do
farmlands
4. Hydroponics ~ ' Not all
) plants
produce
énough to
make it - ‘
worthwhile
5. Green Revolution More
{More fertilizer) ‘ pollution
. with A
chemicals
— ' l

o
-]
X0




nergy £55)
TRANSPORTAT ION

¥

Oftm.stnﬂmtaﬂﬁnkabwtﬂnmstviaiblejobsmlatedtomergy
and transportation — jobs such as airline pilots, bus drivers, oil '-
drillers, petroleum engineers. However, some of the fastest

jobs are professional office jobs. Examine the following careers in the
energy field:

s 1, s bccordirgtothebeparmtoflabor.mergymgarent
a profession, with about 2,000 cpenings in.1985. an
energy manager is respinsible for using present equipment and
facilities more efficiently and for developing more efficient and
alternative enexrgy forms in the future.

With a master's degqree energy managers make between $17,000 - \
$25,000; $25,000 - $53,000 after a few years of experience.

@ ®

andcoatofenergy At the highest levels planners work in
developing policy.

Top salaries fall within $30.000.
3. Public Relationsz ‘Many journalists have been recruited to work in
of energy products. Persons with public relations
degreesformiversitieshavealsobeenhiredtoprmoteproducts
Salaries range from $12,000 ~ $25,000.

Invite sameone who holds one of the above positions to class to
discuss career opportunities in the energy field.
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1. The following bocks, leaflets and brochures provide valuable
mteri'alstosuppla:entth.ts\iessom

(a) -w our resources, from:

Public Affairs - MC 3705
P.O. Box 59101a

Chicago, IL 60680;
(b) C. Garner (Ed.) (1982, No. 2). DuPont context, from:

E.I. du Pont de Nemours ard Co. \
Wilmington, DE 19898; \

(¢) U.S.D.A. (1983, April). Resource quide to educational ‘
materials about agri¢ulture, Tram:

Agriculture in the Classroam
Foam 536A Z

U.S. Department of Agriculture
Washingtun, D.C. 20250; and

(d) B. Lansky, L. Delegram, V. Revsheck (Eds.). Free stuff for
kids, from: :

Meadowbrook Press
N Deephaven, MN 55391

2. Two important articles from The World Book Yearbook should be
consulted:

(a) L.R. Brown (1983). The coming cropland crisis, and

(b) E.O. Heady (1984). Are U.S. fammers too good for their own
good?

3. The following film can be cbtained from the Indiana University Audio
Visual Center:

Moving goods in the cammmnity

Describes how goods are distributed in homes and
businesses by trucks, planes, boats, and trains,
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PURPOSE: The purpose of
this lesson is to

(bjectives

ocavpare and to. contrast
the mle - ancient form

of transportation — to.

Inquiry

Decision-Making

Taking Action

the "mouse® — a device
for transporting 1,
thoughts. The conparison
focusesmtheusesof
the forms of
tatimandthedamnds

on energy. 2.

APPROXIMATE TIME: If

each of the following
activities is used, 3.
approximately sevei.

class hours will be

neded. ‘This estimate
does not include use of
supplementary resources
described in the lesson.

RERDABILITY: The

Bormuth Readability

Index was used to
determine the reading
level of text material

in this lesson,

ve., Word length: 4.31
ve, Sentence Ilength: 13.9
Readability Index: 53.7

Grad: level Bquiv.: 4

Students will identify

the uses of the mile and

the "mouse.®

Students will explore how 2.

the meaning of transpor-
tation has changed with
the introduction of

canputers.

Students will compare the 3.

energy costs of the mule
arnd the "mouse.”

Students will determine the 1,

most appropriate uses for the
mile and the "mouse.”

Students will identify the 2.
most efficient uses for
the mule and the "mouse.”

Students will predict the 3.

consequences of increased
use of the mule and the

"mouse® on energy avail- .
ability.

5.

LESSON 8:

FROM THE MULE TO THE MOUSE

Students will identify a
potential prablem related .
to either the mule or the
*mouse.,

Smdem:s will ocollect data
on the problem,

Students will determine the
point at which an action
should be taken.

Students will outline
possible actions.

Students will analyze the

consequences of their
actions,

136



Glossary
ne rgy | | ale
TRANSPORTATION

camarxds-directimsgiventotlreodtputer

Camputer - an electronic machine that performs rapid calculations or
cawpliles data

Cursor - a small, lighte;l movable rectangle on the camputer screan used
, to show location .

Icon - pictorial symbols shoun on a computer screen

Mouse -~ a small rodent

mle-theoffspringofamledonhsyandafemalem@e C;

Pixel - t.ay points of light that compose images on the computer screen

Rodent ~ a mouse or a rat or other gnawing mammal
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-- ergy

TRANSPORTATION

!

The mule is an offspring of a male donkey and a female horse.
Meshavethebodyof-almrse,h:ttmyhaveamllerlegs. They have a
- rounded nose and long ears. Miles are muscular, stand more than five
. feet tall, and weigh as much as 1,500 pounds.

/ .
Spanishca%;tadombtmghtmlestot}nmitedsatesinthe,
16th century to carry treasure to and fraom ships. For nearly 250
years, mules provided labor for U.S. agriculture and helped move logs in
clearing forests. Mules'were also used in war. They were used in the
Civil War, W.W.I, and W.W.II, primarily to haul supplies,

:
:
:
;
:
:
:
E
:
:

Today, mules continue to be used in some cases for labor. Of the
. estjmtadwo.ooomgsinﬂncamtrymnyareusedforsport.
Mmtainclinbersmhnmsusemnestocaxrysuppliesupsteepslopes
and through ragged brush,

There are a variety of competitions for mules. From April to
October in Carthage, Jericho Springs, and Nevada, Missouri riders on

mules challenge cbstacle coursescand race in 30-yard sprints. Jumping
contests are held as well.

The "mouse” has the same name as a rodent. The "mouse® in the
Apple Mecintosh camputer has no tail, teeth, cr eyes. It is a palm-size
boo:witharubberballmmtedmitsbotm,abuttmmtintoitswp
and a tether cord comnecting it to the computer.

¢ The “mouse” can be pointed at the screen to move the cursor. By
puslﬁngtheh&tmmthe’umse,“tmcmwterusercmhﬁigatethe
kind of graphic to be displayed on the screen. Icons or pictorial
symbols of the programs available appear on the screen. By pressing the
button again, a menu of file commands pops onto the screen. Nearly 50
commands are housed on these menus.

Pictures can be painted with the Macintosh. Shapes can be shaded
in with different colors. Graphics can be blown up on the screen to the
point that each pixel -~ the tiny points of light that campose the
imges-isas.bigasthesq\mreamapieoeofgraphpaper.

. 113

138

©

ERIC




Classroom Activities

TRANSPORTATION

i‘ | L QUESTIONS FOR STUDY

1. what have been the primary uses of mules?

2. Why did the use of miles decline?

3. What conditions might lead to an increased use of mules?

4. mtcanacmprtgrdothatanulemighthaveusedtodocent\mies
ago?

5. Mmtareﬂmeprin&;:f‘partsofthecmwter? And, what do they do?

6. How might computers be used in the future to make life easier or
more comfortable?

7. In what circumstances would a mule be more energy efficient?

8. In what circumstances would a computer be more energy efficient?
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1.
6.
7.
9.

10.

11.

A COMMAND TO A MICROCOMPUTER
STRONG ANIMALS

A MOUSE IS MOVED AROUND ON ONE
FLLASHING MARKERS ON SCREENS
COMPETITIONS FOR MULES

A MULE IS ONE \

PICTURES ON MICROCOMPUTER SCREENS
SOUND A MULE MAKES




Case Study
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TRANSPORTATION

r

Canpare the energy required to move ideas with camputers to the

energy required to move abjects with mules.

Cost per 1,000,000 Computer Calculations

1955 - 1985
1955 = $165.00
1965 = § 2.75
1975 = .08
1985 = .01 (estimated) 1

* k kA kAKX

An adult mule can carry a load weighing 75 kilograms for a distance of

25 = 30 kilaometers in one day. 2

1 kilogram = 2.2046 pounds
1 kilometer = .62 mile

LB R B BE R BN

A mule two years of age and over will eat 3,631 pounds in equivalent

feeding value of corm per year. 3
Mreargsspanﬂsofalnlledcominabusrxel.
A bushel of corn costs about $3.00 in April, 1984,
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® Home Study
3 . '- «r:) E "€ :
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' TRAN'SPORTATION

N\

Have the students take this worksheet home to discuss and work out
with members of their family. Discuss the results of the work in class
the following day. :

1. Match@ar&timmdeswithmatistobemved:

To Be Moved Transportation Modes
1. ILetters A. ships
2. Tourists in Grand Canyon B. Vines
3. Bananas . C. Ambulances
. 4, Tarzen D. Airplane
5. Sick people E. ’mles
“ 6. Kites | F. Autamcbiles
7. People G. Trains
8. Coal H. Alr
9. Ideas ; I. Telephone
10. Birthday greetings J. Microcamputers

2. Discuss the relative energy requirements for the above listed
transportation modes? (Probably air is the least expensive,
but human energy is required to raise a kite and hold the
string. Vines are chesp in the jungle, but not very many of us
live in a jungle. Telephones and microcavputers became
relatively inexpensive as they are used more and more.)

® |
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TRANSPORTATION

Mule Information Index

Our class is study means of
; ) dy changing
transportation across time at to
(Name"of School)
learn about energy requirements for different transportation modes.

Included is a study of mulepower. Please answer the following
questions:

Yes X
1. Have you ever seen a mule?
2, Have.youeemanulein.anmieormm
3. Have you ever read about a mile?
4. Wwhat do you think mules eat?

5. What tasks do you think mules perform?

6. D&;ymardoeaanymeinymrfamilyor
do you have a friend who has any stories
to tell about experiences with mules?

7. If s0, please state relationship to you:

“(Name)

TAddress)

Trelephone)

118

ERIC

Full Tt Provided by ERIC.




. 21stCentury

1

\
-\

Each of the following projections have b made for the future of
conmumnications. React to each projection by one of the b

to the right based on your opinion of its likely occurrence. '

Likely Unlikely |
To Occur To Occur
1. Almost all shopping — for | ~
clothes, food, cars — will be [
dene by computer.
. 2. Contact with aliens from another
planet will occur. ,

3. A new energy source will be discovered
that will enabla camputer chips the
size of a dime to store most
information in libraries.

4. All mail will be sent electronically.

5. Wrist-radio watches with all the radio
channels in the world will be available
by 1995. _ ¢

—————————

Campare students' reactions. Then have the students develop more
exanmples.

¢
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Careers

TRANSPORTATIO

‘Have the students write to onz of the following companies:

1. »Apple Camputer, Inc.
20525 Mariani Ave.
Qupertino, CA 95014

2. Atari, Inc.
1340 Bordeaux Dr.
Sunny Vale, CA 94086

3. International Business Machines Corp. (IEM)
P.O. Box 1328-W
Boca Raton, Florida 33432 .

4. Tandy Corporation
1800 One Tandy Ctr.

Fort Worth, TX 76102

5. Texas Instruments
P.O. Box 225474
Dallas, TX 75265

Intheletters,xequestinfmt:mabwtcareeromorumities As
letters from the campanies arrive, post them on a bulletin board.

Also, plan a trip to local computer businesses, such as: Radio
Shack, Camputer Land, IEM, Micro Age, Data Base, The Camputer Emporium,
or others. During the , discuss how the camputers are transported,
lmmgmgyisused capmerswl'ntjcbsareavailablein
computer bugir .
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Resources

TRANSPORTATION

P 1. The following references will be useful for preparing to teach this
lesson:

(a) R. Jonson (Tebruary 9, 1984). He who heehaws last heehaws
last heehaws best: The mule comeback. The Wall Street
Journals

() J. Mamn (Eebmaxyzz, 1984) . Mule users have no kick coming.
The Wall Street Journal: :

(c) B. Grezimek (1975). Grezimek's animal life encyclopedia. NY:
Van Nostrand Reinhold Co.; and

(d) (March, 1984). Is Macintosh your Apple? Money.
2, The following books are written for students in the upper primary
grades: ' .

(a) J. Colgren (1982). Computer rewvolution. Carthage, IL:
. Good Apple Inc.;

() E. Levy (1983). Computer that said steal me. Bristol, FL:
Four Winds Press; _ T

~ (c) H. Hellman (1983). Computer basics. Englewood Cliffs, NJ:
Prentice-Hall, Inc. '

(d) N. Hawkes (1983). Computers: How they work. NY: Watts,
Franklin, Inc.

(e) J. M, Jobhnston (1983). Computers: Sizes, shapes, and flavors.
NY: Dell~Publishing.

3. An interesting resource on mules can be cbtained by writing:

Mrs. Rosetta Baugh, Editor
Miules and More Newsletter

Carthage, M0 64836
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PURPOSE: The purpose of
this lesson is to

(bjectives

A

explore the "transpor-
tation" of ideas and its
relationship to energy

Inquiry -

Decision-Making

Taking Action

use.

APPROXIMATY TIME: If
each of the following

activities is used, 2,

approximately seven
class hours will be
needed. This estimate
does not include use

of supplemen'ary

resources described in 3.

the lesson.

READABILITY: The
Bormuth Readability
Index was used to -

determine the reading 4,

level of text material
in this less;ﬁn

Ave. Word Length: 5.85

Ave. Sentence length: 17.8"

Readability Index: 72.3
Grade level Equiv.: 12

147

1.

Students will identify
transportation forms for
noving ideas.

Students will illustrate 2.

how the tion of
ideas affects the use of
other forms of transpor-
tation.

Students will determine
how deperdent businesses

-and indusstries are on the

transportation of ideas.

Students will identify
the most energy efficient

ways to transport ideas.

SN

Students will recognize the 1,
most appropriate forms for
transporting ideas, given :
a variety of situations.

Students will explore the N2,
affects of different types

of idea transportation

devices on' energy consumption.

4.

5.

LESSON 9:

Students will identify an
energy problem related to
the transportation ‘of
ideas.

Students will collect
data on the problem,

Students will determine
the point at which an
action should be taken.

Students will outlihe
possible actions.

Students will analyze

- the consequences of

their actions.

148
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TRANSPORTATION

Communication - exchange of information

Cammunication Satellite - an artificial satellite that relays signals
between two points on earth \

Camputer - electronic machine that computes, stores information
Diesel fuel - fuel oil that powers motors (trucks, ships, trains)

Electronics - branch of physics that has made possible television,
radio, radar, computers

Ebctratisrrestxial Intelligence ~ life or intelligence away from earth or
space

Gesture - movement of hands, body instead of words or with words
Hydrazine fuel - fuel that powers rockets to put ~sate'uite into space
Microcomputer - a small electronic computer

Pantamine - camwumnicating using gestures instead of words

Transmit - to send ocut signals by means of waves over wires
Video-tex—amtl'ndofs}xppingusinga.cmputerand'lv

Webbing - a method of spontanecusly relating words

123
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Factsheet ®

nergy
"TRANSPORTATION

Moving ideas is a form of transportation. Energy of different
kinds is required to transport ideas from one place to another. The
listbelowslmswaystommicatetrmxglnxthistmy.

Gestures

Sign Language
Human Speech
Signs and Symbols
Alphabet Y

Telegraph 1837-1861 Development
Telephone 1876 '
Radio 1895

Television 1946 '
Satellites 1960
Carputers ic '~ started 1830 first mass produced 1950's

70's and 80's for big

expansion

The discoveries concerning the propesties of electricity led to an
explogion of inventions for conmmications., Most of those devices of
cammunication have been developed over the years with more than one
inventor contributing many years of work and experimentation.

The energy of electricity which we use for many cammmication
devices cames from a variety of energy sources. These may include:

water power
steam

coal

{ wind and water
geothermal
natural gas
mxclear energy/uranium
solar

petroleum
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Classroom Activities

.gdff

TRANSPORTAT

1. Divide group into small groups to investigate various devices used
toi:mwertoralnessagestowrittmmssages. Those devices could
include: C

Printing press

Duplicating Machines/mimeogr
Dictating machines :

Writing instruments - pen, pencils

Conputer

These. investigations should include information on how these devices
help camunication efforts, what energy scurces are involved in
each.

’ 2. Perfomm a pantomine of an idea

(a) Play charades based on idea’ transmission. Pretend you are
a cave dweller and portray same of their messages through
(b) Divide the group into pairs. For three minutes, one
person tries to describe samething that yesterday
to the other person without using words. When the time is
up, the "listener® must try to guess what was being described.
Change roles.
(c) Demonstrate ways the feelings of beauty can be transmitted
without using words. N
Examples: art
dance
music
(d) Webbing is a way of brainstorming for ideas which may lead
to problem solving., One thought leads to another. Choose a
word that has samething to do with the transmission of an
idea. Have each student web it with all the words that might
comect to it in a period of 3 minutes. Share webbing with

others.
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Suggest list of words for webbing:

invention
television
electricity
plan

idea

energy
experiment

test pantamine
sound gesture
decision language
design radio
clean movie
telegraph camputer
camunication pencil

Have each student WEB one of the above words with all the words
that might connect to it in a time period of 3 minutes. Each student
could be given a different word or the whole cless could be given the

same word,
Example:

Enexrgy

eleTtriCity\ wires — te)l -
lightening l

code
telephone |
| thought
talk |
\ transfer

126
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3. Match the inventor with the cammmnication invention that the .
inventor either invented of contributed to the invention in some

way.
1. Samsl Morse a. ____ Phanograph
2. Cyrus Field b. ____ Telephone
3. Alexander Graham Bell ¢. ___- Motion Picture
Device
4, Viadimir K. Zworykin d. ____ Transatlantic
' Cable
5. Guglielmo Marconi e. ____ Telegraph
6. Thomas Edison f. ____ Radio (
7. Johannes Gutenberg g. ____ Mimeograph machine \
8. Lecnardo da Vinci h, ____ Television

Je Camera

® Rey:

a. 6 e. 1 i. 7

b. 3 £. 5 Jo 8

C. 6 g. o

d. 2 h. 4
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fnergy A
i TRANSPORTATION

Ideas are moved in many different way. The communication occurs
when ideas are transmitted. Records, motion pictures (movies) and bands
all transmit or commmicate ideas. Included in this unit are some
worksheets (scrambled words, word hunt, and crossword puzzles) that are
about records, bands and movies. Scholastic, Inc. offered these
activities as a part of a unit on commmnications,

Match the energy source with the idea transmitter. More than one
enerqgy source may serve each idea transmitter.

Idea Transmitter Energy Source
0 e Telephone a. Human energy

— Comunication Satellite b. Electricity
—_ FRadio | c. Gasoline
—_ Motion pictures d. Natural gas
— Gestures , e. Diesel oil
—_ Radio f. Hydrazine fuel
— Writing
— Newspaper
—__ Television
- Telegraph
e Camputer
____ Tyewriter

0 129




List forms of Commmication used by your family in the home?
Decide if the device was used 59 years ago.

Has it changed in any way.
What is the source of energy?
Will those devices change in the future?

Parents/Grandparents Enerqgy
Yes No 50 years ago Future Source

What was present in your family's home 50 years that is not there
now?

Choose 3 of the above devices and tell how they will change in the
future? .

130
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TRANSPORTATION

Interviewou:sendquestionnairestovarimspeopleofthecmuunity
or state to determine what forms of communication are used by commnity
agencies and businesses. .

Iocal police department
State Police
Iocal Government

How does cammumnication help them be more effective in their work?

Transportation and commmnication have grown together and continue
to be dependent on each other.

What is the relationship betwesn energy and transportation, when
camunication is involved?

o - 131
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21st Century

1

Pioneer X was a space probe sent to Jupiter by the United States on
March 3, 1972.- When Carl Sagan, a scientist, learned of Pioneer X's
mission to explore the enviromment of Jupiter he proposed the idea of
sending with it a message to any extra-terrestrial intelligence that
might came in contact with the probe. The message was carried on a 6 x
9 inch gold anodized aluminum plate. It was intended to relate the
locale, epoch and samething of the nature of the builders of the space
craft. Most of the message is very scientific using binary numbers. It
also indicated where this space craft came from by indicating in

scientifictemsabmtthega]uyofﬂxemlkvawithampaxﬂ

trajectory route. On the plate also was a depiction of mmans, male and .
fmleo

Other messages have also been sent out into space - via radio waves
- same are records, music, pictures. There is a planetary society, SETI
that is involved in the search foc extra-terrestrial intelligence,

Have the children, either working independently or in small groups
develop a message to communicate to "life in space® about life on earth.

132 .
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o Careers

A variety of coommication-related careers should be explored. The
camputer field and satellite commmication fields hold greatest pranise,
In these fields, there are jobs that don't yet exist. As a final part
of career exploration, have the students brainstorm possible future
careers.

First,havetresttﬁmtsmadaboutorintervimandmportonme
of the following cccupationss

Camputer programmer

Gaméer designer
Transmitter
Announcer
Electronics engineer
Information analyst

Caputer technician

® 133
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Resources

TRANSPORTATION

A4

. 1, Useful books to be used in connection ~ith this lesson are:

(a) S. Englebardt (1979). Miracle chip, available from:
¢ Iothmp lee and Smphaﬂ__—'e

6 Herrlerem Dr,
West Caldwell, NJ 07006;

(b) T. Loofbourrow (1978). How to build your own robot, from

Rochelle Park, NJ 07662,
2. A mmber of resources describing the transportation of ideas is .
available:
(a) For information on electronic mail, write:
Source Telecamputing Corporation
1616 Anderson Road
Mclean VA 22102;
(b) For information on networks, write:
Computertown
People's Camputer Co.
PO Box E
Menlo Park, CA 94025, and
(c) If interested in building a robot that "speaks," write:
FREDDIE
Invention Marketing
Triangle Bldg.

701 Smithfield St.
Pittsburgh, PA 15222

134 | ‘
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The purpose of Gbjectives

this lesson is to
the affect of
the antomobile on energy Inquiry Decision-Making
. The

relationship of personal <
decisions to future 1. Students will identify 1. Students will recognize the
energy use is also ways that automobile most appropriate uses of

. use affects their lives. the autancbile.

2.

READABILITY: The
Bormnh Readability
Index was used to
determine the reading
level of text material
ip this lesson.

Ave, Word Length: 4.08
Ave, Sentence length: 15.4

" . Readability Index: 52.4

Grade level Bquiv.: 4

161

when the price of energy
goes up.

Students will determine

Students will identify the
most energy effici@t
transportation form.

LESSON 10:

Students will expiore the
affects of autambile use
of energy consumption.

chnts izt proict. e’

of a high rate
of automobile use in the

future on personal convenience,

energy consumption, and
ecanamics.

4.

Students will collect
data on the problem.

Students will determine
the point at which an
action should be taken,

Students will outline
possible actions.

Students will analyze the

consequences of their
actions,

THE AUTOMCBILE AND THE CHANGING SCENE
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4 | ne rgy Glossary

TRANSPORTATION

Alochol ~ fuel sources derived from grain to be used in engines (cars,
tractors)

Alternatives - choices to be considered

Assembly line - a line of work in a factory where each worker does the
same thirry to each product being produced

BTU's - a unit that measures heat

Coal - a fuel, mined from the ground, used to heat or to generate
electricity

Criteria - standards used to evaluate an idea or product
Crude oil - petroleum in its natural state

Geothermal energy - heat energy extracted fram natural steam or not
water from the earth's interior

Livery stable - a shelter where horses are kept

Mas: production - a method of producing many like items at one time
(cars or on an assembly line are mass produced)

Mmicipal waste - waste collected from people in cities (garbage)
Nuclear energy - thermal energy produced by controlled nuclear chain

reaction resulting in heat emission converting water into steam
used to power generators

0il shale - a campact rock that yields oil when heated
Petroleun - so .ce of energy from crude oil

Solar energy - electricity produced directly by the reaction of sunlight
or photo-voltaic (solar) cell

136
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Factsheet

inergy ' o

TRANSPORTATIO

On the average cars carry less than 2 pecple - and usually only
one, Yet they use most of the gasoline consumed in transportation. The
extra energy needed to move numerous one-occupant cars could be put to-
more efficient use with car or van pools. Buses and cammter traing are
even more energy efficient because they carry more pagsengers at a lower
cost per person per mile traveled. An automobile carrying one person at
55 mph uses about 10,260 BTU mile or 641 BIU per person. During
rushhmrshxsesarelStinespgreefﬁcimtthancarsaxﬂcmmterrail
cars are even more efficient. .

Automobile manufacturers in the United States found the going rough
in 1980, with Chrysler Corporation's financial woes continuing to be the
industry's mmber cne headache. Inflation, high interest rates, rising
fuel costs, and competition fram imported cars all,contributed to

Detroit's problems and set the stage for record :l.ndustzy losses,

mergycms!ptionintheu.s.wasasfollcwé

1980 39.2 quadrillion BTU's Consumed .{
3% less than 1979
Petroleum dropped 8.4%

1981 37.5 quadrillion BTU's Consumed (total energy)
3% less than 1980 _.
Petroleum dropped 6.7%

1982 36.6 quadrillion BIU's
2.6% less than 1981
Petroleum dropped 5.1%

1983 34.8 quadrillion BIU's
4.8% less .
no fiqures on petroleum use but figures would indicate a
drop

energy)

Petroleum costs during the following year were:

1980 Crude oil costs on spot market rose from $31 a barrel to
$40 per barrel.
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1981 Price of crude oil set at $34-$38
There were shortages of crude oil
Price of gasoline rose 3¢ per gallon

1982 Glut on market of crude oil
Prices moderated

1983 Stable atmosphere/oil glut
$29 per barrel

Major oil campanies cut prices

Carsalescorrespondedtoconsurptionandtooostsinthefollwing
years:

1980 6.58 million of U.S. makes
20% drop fram 1979 _
Imports - 171,000 - 24% ¢.” all sales

1981 6.21 million cars made in U.S.
5% drop from 1980
Imports - 2.32 million - 27% of all sales

1982 5.5 million cars (U.S. makes)
15,9% drop from 194.
Imports ~ 2.1 million ~ 24.4% of all sales

1983 6.5 million cars (U.S. makes)

16.8% INCREASE
Imports ~ 2.3 million - 26.5% of all sales
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Classroom Actwitxes

TRANSPORTATION

10.
11.

12.

QUESTIONS FOR STUDY

What 1s a unit that measure heat?

matisthesmrceofenergyweuseforcars?

mtisﬂnmmgycalledﬂutmsfmme
heatinﬁmecmtgroftheaarth?

What ismideredﬂaemstpo»erﬁxlfo&:mof
energy?

M\eredoesaolarenergycauefmn?\
Rocks that burn are called .

Of the total energy use in the U.S. about*xor
25% is used for _ .
What energy source does the U.S. have huge
reserves of?

Name three industries that are dependent on
the autamobile industry.

What do we call saving energy?

Name 3 businesses that are in your commnity
now that depend on cars.

When the cost of gasoline went up what kind
of cars were in more demand?

139
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Petroleum of

" Gasoline

Nuclear

The sun
oll shale

Transportation

Coal

any three logical
answers:

Tire factories
or rubber

industry
Transmission
Battery plant

Conservation

service stations
car dealers
drive in restaurants

parking garages

Smaller cars
that consume
less gas




W

13.

14,

15,

16.

Name 2 things that happened when Americans®
were not buying American cars.

What consumes most of the transportation
energy in the U.S.?

How can Americans conserve energy used in
carg?

Why should we be concerned about using
petroleum or gasoline?

140

167

Any 3 logical
answers:
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. AN ENERGY S0OURCE DEVELDFEDL FROM

CRUDE GIL.

THE NATURAL STATE OF

A SOURCE OF FUEL WHICHY COMES
GRAIN AND IS USED Ity MOTOR

VEHICLE ENGINES.
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Ease Study ®
' _________}“‘.‘ \ : Y === 1 -'TW
| | TRANSPORTATION

Select an energy efficient mode.
Activities:

1. See fact ''wet. List the transportation modes used in your

local cammnity. Determine what means available are the most
efficient.

Discussvmatcanbecmetoencozmagepeopletousepublic
transportation.

Examples: (

{a) Reward those who carpool |
(b) Tax those who drive alone ’
(c) Advertise bus and rapid transit

(d) Keep public aware of need to conserve energy
(e) PRation gasoline for private use

After the discussion work in small groups to determine how the
above suggestions could be carried out. For example children
could write a TV conmercial to explain c.

Using the Indiana Public Transportation Map determine whut
public transportation is available to you.

Investigate each of these modes to determine if people are
using those available to them,

What public transportaticns modes need to be added to your
canmmurity?

Refer to the 21st Century Worksheet for additional activities

and resourc: s for the concept of energy/transportation for the
future.

language Arts Activity - See attached sheet.

A
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Sanple

Enlist the help of your family to keep a record of every time an autamobile was driven
for 1 week. Use a takle like the one below for each car in the family.

Vi

7

Trip # Purpose of trip Destination  No of people in car Distance Driving Time

1 Take Children to School 3 1% mile 10 minutes
School

€VT

Then work on a plan that would cut down on the number of trips or would serve more
pecple per trip.

NQI.I.V__’.LH.'OdSNVH.L
Apmig awoy
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TRANSPORTATIO

industry.

Determine how many industries are dependent on the automobile

Activities:

(a)
(b)

{c)
(Q)
(@)
(£)
{g)

1,

Place the names of some of the industries deperdent on the

automobile industry on 3x5 cards. Distribute them to the class
menbers. One person selects an industcy he/she is dependent on
and passes a ball of yarn to the person holding that card.

Contimxetopasstlnballofyamaseachnameofani:ﬂustry
is called. Each person holds the yarn - just pass the ball of
yarn. The pattern of the yarn shows interdependence visually.

(A listing of all industries in Indiana, The Harris Industrial
Directory, is available through the Chamber of Commerce and is
in same libraries)

Depict a small camunity or a small part of a larger commmity
and focus on the businesses in a typical comunity. This could
be done in‘map style on a bulletin board or as a model with
boxes or individual picture on a table.

Businesses could include:

supemarket with large parking lot (h) Parking garage

Car dealership - (i) Bank with a drive wp
window

Used car dealer lot (3) Service station

Motel (k) Factory making batteries

Drive-in restaurant (1) Shopping mall

Auto~-part store (m) Hardware store

Photo labs with drive-up window (n) Lumber yard

\

\
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On the following two pages, there are figures of an electric car
and a natural gas car. Using the blanks below, list ways the electric
car, natural gas car, and the conventional car are similar and
different.

Electric Car Natural Gas Car Conventional Car

N
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Heating and
Cooling Blower

g Solld State
~ Motor Control

K

Ditferential

DC Motor

Electric Auto

Figure 1:
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Figure 2: Natural Gas Auto

1. Natural gas cylinder

2 Manual shut-off valve

3. High pressure switch and gauge
9 8 7268 4 3 2 : 4.%oluloctoxswitchandqmge
. | ’ 1 B.hattualquﬁllvalvo

/ \ 8. Pressure rqducer and natural
/  gas solenoid valve

E— " 97, Original equipment gasoline
— carburetor
8 Natural gas mixer

9. Gasoline solenoid valve
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Careers

- Joas'

TRANSPORTATION

A number of autamobile-related careers can be studies. Some of
thesecareersfocusg)emrgy,suchas:

Chemical Engineer:

Geologist ‘ "_

Geophysicist
Oceanographer
Meteorologist
- Chemist
g Surveyors

Other jobs emphasize the autamobile, such as:.

Auto mechanic
Mechanical Drafter

City Transportation Planner
. Gas Station Attendant

Have the students chdose one of the above careers, then read about
the chosen career. Thereafter, have the students report on the career.

148

176

¢



1. Three valuable resources can be cbtained from the following sources:

(a) Sa coloring book, from:
DTSy ¢

Public Relations

Whirpool Corpowation

Ad Center, 2000 US 33 North
Benton Harbor, MI 49022;

(b) Amaz kit, from:
Na e Federation
1412 16th St., N.W.

Dept. 149

Washington, D.C. 20036, and

(c) Living with enerqgy, from:
Alds ~ Mail Code 3705
Standard Oil Campany (Indiana)
P.O. Box 5910-A
Chicago, IL 60680

Also, the following book provides userful information:
D. Cohen (1982). How to buy a car. NY: F, Watts. °

For an interesting toy that simulates the "air cushioned" car, an
auto that rides on air, write:

Central States Sales
P.0O. Box 593
Wayzata, MN 55391

The following film complements teaching materials in (c) above.
Living with enerqy is available from:

Modern Talking Picture Service
Film Scheduling Center

2323 New Hyde Park Road

New Hyde Park, NY 11040

The following film can be obtained from the Indiana University Audio
Visual Center:

Motor Mania

Presents "Goofy" (Walt Disney Character) in a humorous
satire on the transformation that occurs when a pedestrian

becames a motorist. Fxaggerates the cor."licts that arise
between motorists and pedestrians.

109 177




-

For further information or assistance, contact:

Division of Curriculum
State House, Rm 229
Indianapolis, IN 46204
(317)-927-0111
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