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NOTICE 

This  u n i t  w a s  p repared  as an  account  of  work sponsored by t h e  United 
S t a t e s  kve rnmen t .  Ne i the r  t h e  United S t a t e s  n o r  t h e  United S t a t e s  
Department of Energy, no r  any of t h e i r  employees, n o r  any of  t h e i r  
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Information on t h e  S o l a r  Energy 
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Solar Energy Project 
c/o New York State Education Department 
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The Solar Energy Education Curriculum 
T h e  b o o k l e t  i n  y o u r  h a n d s  is  j u s t  o n e  
p a r t  of  a se r ies .  T h e  S o l a r  E n e r g y  
E d u c a t i o n  mater ia l s  i n c l u d e  

a Solar Energy Text 

a Solar Energy Reader i n  f o u r  p a r t s :  

1. Energy, Society, .and the Sun ( g e n e r a l ) ,  

/ I .  Sun Story ( h i s t o r y  a n d  l i t e r a t u r e ) ,  

111. Solar SO/UtiOnS ( p r a c t i c a l  a p p l i c a t i o n s ) ,  a n d  

IV. Sun Schooling I ( c l a s s r o o m - o r i e n t e d  r e a d i n g s ) .  

Solar Energy Education Activities f o r  

S c i e n c e ,  

I n d u s t r i a l  A r t s ,  

H o m e  E c o n o m i c s ,  

S o c i a l  S t u d i e s ,  and  

H u m a n i t i e s  ( A r t ,  M u s i c ,  a n d  E n g l i s h ) ,  a n d  

Solar Energy Education Teacher’s Guides 
t o  a c c o m p a n y  t h e  a b o v e  a c t i v i t y  bookle ts .  

F o r  more i n f o r m a t i o n  o n  t h e  Solar  E n e r g y  
E d u c a t i o n  c u r r i c u l u m ,  c o n t a c t  

So I a r En e rgy Project 
c/o Curriculum Services 

,. . N e w  York Sta e Ed ucation Department 



P 

Staff 
Thomas Foehm 

RoseAnne Fogarty 

C a r 0  l y n  Grahan 

David CoZon 

Karen B Zauste i n  

Miche l e  Me lit i 

Lesa Schiss l e  r 

E 1 l en  A l t s c hu l e  r 

S y b i  2 Schar tzbach  

Project Director 

Pub Zicat ions Coordinator 

Fie Zd-te s t  Coordinator 

Graphic .4rtist 

Administrative Assis tant  

Administrative Assis tant  

Secretary /Layout 

Typis t/P.roofing 

Layout 

Edward T .  Lalor 
DougZas S .  Re!yno Zds 
John V .  Favitta 
W .  John Higham 

project  Advisers 

a 

/ Acknowledge men ts \ 
While many individua Is and organizations have 

contributed t o  t h i s  social  studies/hzunanities 
soZar curricuZwn, we WouZd l i k e  t o  acknowledge 
especia Z l y  t he  fo Z lowing: 

The New York State  Education Department's 
Division of C u r r i c u h  Services,  
Bureau of Science Education, 
Bureau of Social Studies Education, 
Bureau of English Education, 
Bureau of Visual A r t  and Humanities 

Bureau of Music and Performing Arts 

The SUNY Atmospheric Sciences Research Center 
Volker Mohnen, Director, and 
RonaZd Stewart, Associate Director 

Sr. Elizabeth Anne Asaro, RDC 
Hank Boehning 
Joanne Chambers 
Sy Zvia Corwin 
Charles Frahme 
CaroZ Houck 
Rebecca Johnson 
Rolfe Lawson 
Bi 2 Z k'urphy 

Education, and 

Education 

The part ic ipat ing 'teachers 

su l tan t  - David Marhafer 





/’ \ 

Cover illustrations by David C o l o n ,  J r .  
are an adaptation of 

Appeal to the Great Spirit 
Cyrus Dallin 

American, 20th CY 
Bronze 

13.380, Gift of Peter C. B r o o k s  and Others 

Used with permission of 
Museum of Fine Arts 

Boston, Massachusetts 

f 

-4 



1 

Introduction 
For t h e  t eache r  wi th  a f u l l  workload and dozens of important  t o p i c s  

t o  cover  and s k i l l s  t o  t each ,  t h e  ques t ion  t h a t  may occur i n  p ick ing  up 
t h i s  booklet  i s  

Why Teach About Energy? 
I f  you are ask ing  t h a t  ques t ion ,  t r y  t o  th ink  of an  area of  human 

e x i s t e n c e  t h a t  i s  no t  a f f e c t e d  by energy resources .  Energy permeates 
our  l i v e s ;  i t  shapes our  careers, our  l e i s u r e ,  and our  a s p i r a t i o n s  as 
w e l l  as provid ing  food,  c l o t h i n g ,  and s h e l t e r .  

S tudents  are aware of t h i s  r e a l i t y  and they  see t h a t ,  as  a v a i l a b l e  
energy r e sources  change, t h e i r  l i v e s  w i l l  a l s o  change, i n  ways as y e t  
unknown. This  i s  why s t u d e n t s  are deeply i n t e r e s t e d  i n  energy,  espe- 
c i a l l y  i n  s o l a r  and o the r  forms of renewable energy. 
energy as a f a c t o r  t h a t  w i l l  have an  impact on them pe r sona l ly ,  f o r  t h e  
rest of t h e i r  l i ves ,  and they want t o  understand t h e i r  energy op t ions .  

They recognize  

Subject Skills /Energy Con tent 
You can c a p i t a l i z e  on your s t u d e n t s '  s t r o n g  i n t e r e s t  i n  t h e  t o p i c  of 

energy. 
a c t i v i t i e s  are designed t o  g ive  s t u d e n t s  p r a c t i c e  i n  t h e  s u b j e c t  s k i l l s  
t h a t  are h igh  on your teaching  agenda. Whether i t ' s  musical  improvisa- 
t i o n ,  reading  f o r  comprehension, r e p o r t  w r i t i n g ,  photographic  technique ,  
o r  group decision-making, y o u ' l l  f i n d  he re  a renewable energy a c t i v i t y ,  
ready t o  use.  

With renewable energy as t h e  conten t  mat te r ,  t h e  fol lowing 
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To Teachers 
The :yellow pages i n  t h e  f r o n t  and back of t h i s  booklet  a r e  intended 

e s p e c i a l l y  f o r  you. You ' l l  a l s o  f i n d  a teacher  information s e c t i o n  ( t h e  
grey-ed ge,j pages) :f?::';.'.'.'.:::* p:::.:;.?::; i n  each s tudent  a c t i v i t y  . 

::::...:.. .: ..::: 

Energy language 
I n  beginning t o  understand re- 

newable resources  , s t u d e n t s  need t o  
l e a r n  t h e  names of those resources .  
New words are introduced i n  s e v e r a l  
of t h e  a c t i v i t i e s  i n  t h i s  booklet .  
For your convenience an energy 
g lossary  is given a t  t h e  back of 
t h e  booklet .  The g l o s s a r y  should 
prove e s p e c i a l l y  u s e f u l  t o  s t u d e n t s  
who are doing independent reading  o 
research .  

d u u  

Finding; Information 
The las t  few years  have w i t -  

nessed a flood o f  energy information 
from p u b l i c  and p r i v a t e  sources .  Un- 
f o r t u n a t e l y ,  mater ia l  has been most 
abundant and a v a i l a b l e  on t o p i c s  about which people a l r e a d y  know a f a i r  
amount: Eoss i l  f u e l s  and nuc lear  power. The renewable forms of energy 
have had a much lower p r o f i l e .  

The "Sources of Information' '  
s e c t i o n  a t  t h e  back of t h i s  booklet  
l ists  not on ly  books and magazine 
a r t ic les  but  a l s o  newspapers, audio- 
v i s u a l  sources ,  c lear inghouses ,  and 
o t h e r  w e l l s p r i n g s  of renewable 
energy information.  You w i l l  a l s o  
f i n d  a l i s t  of s p e c i f i c  r e f e r e n c e s  
a t  t h e  end of each a c t i v i t y .  

Using Copyrighted Material 
I n  t h e  r a p i d l y  changing energy 

p i c t u r e ,  your b e s t  reading material 
f o r  s t u d e n t s  can o f t e n  be found i n  
newspapers and magazines. But what 
i s  your l e g a l  r i g h t  t o  copy t h e s e  

m a t e r i a l s  t o  provide your s t u d e n t s  wi th  up-to-date information? You may 
be s u r p r i s e d  t o  f ind  how broad your r i g h t s  are. The Congressional guide- 
l i n e s  on copyright a r e  included a t  t h e  end of t h i s  booklet .  A s t e r i s k s  
i n d i c a t e  s e c t i o n s  t h a t  claim your s p e c i a l  a t t e n t i o n .  

A 

4 
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How to Use the Activities 
The t eache r s  who wrote t h e s e  a c t i v i t i e s  were cons ider ing  your con- 

venience.  Every a c t i v i t y  i s  complete and r e a d y  t o  u s e ,  i n  two p a r t s :  

t h e  Student A c t i v i t y  wi th  

i n t r o d u c t i o n  , 
o b j e c t i v e s  , 
p r e r e q u i s i t e  s k i l l s  and knowledge, 
procedure f o r  t h e  a c t i v i t y  , 
worksheets (diagrams , maps, read.ings , e t c .  ) , 
comprehension q u e s t i o n s ,  
summary ("Looking Back"), and 
enrichment a c t i v i t i e s  ("Going Further") ; and 

..:..: NOTE ESPECIALLY: .... . .......... :.. ........... 
A l l  worksheets have a grey t a b .  %j;:?? These a r e  t h e  e s s e n t i a l  p a r t s  
of t h e  a c t i v i t y  f o r  t h e  s t u d e n t ,  and they a r e  keyed so t h a t  you may 
e x t r a c t  t h e s e  pages and d u p l i c a t e  them a t  your convenience. 



6 
Approaches to Teaching Energy 

The excitement of a new l e a r n i n g  t o p i c  evolves  i n  p a r t  from t h e  new 
teaching  techniques t h a t  i t  may encourage. I f  you p lan  t o  teach about 
energy, consider  t h e  fol lowing techniques:  

8 

' \( -, / \ I  
F l e x i b l e  grouping: S u i t  t h e  group 

.. s i z e  t o  t h e  demands of t h e  
a c t i v i t y  . 

a c t i v i t y ,  as i s ,  t o  a s e l e c t e d  
s t u d e n t .  

Mainstreaming: Use t h e  procedure 
t o  break t h e  a c t i v i t y  i n t o  
small s t e p s .  

Use t h e  "Going Further"  s e c t i o n  
f o r  enrichment i d e a s .  

I n d i v i d u a l i z a t i o n :  Give a whole 

Teaching t h e  Gif ted and Talented: 

Teaming: Energy a s  a t o p i c  c r o s s e s  boundaries;  t r y  l i n k i n g  with 
i n d u s t r i a l ' a r t s ,  s c i e n c e ,  o r  home economics t e a c h e r s .  

. :  F i e l d  t r i p s :  Study l o c a l  energy sites: u t i l i t i e s ,  homes, a rch i -  
t e c t u r a l  f i r m s ,  e tc .  

Guest speakers:  I d e n t i f y  home- 
owners, manufacturers ,  consumer 
a d v i s o r s ,  and u t i l i t i e s  wi th  
energy messages. 

i n t e r e s t  i n  energy wi th  

~ , .- 

Outreach: C a p i t a l i z e  on p u b l i c  

an energy f a i r  wi th  s tudent  

an energy workshop f o r  

p r o j e c t s ,  media, e t c . ;  

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

a resource  c e n t e r :  books, 
brochures ,  and magazines 
displayed a t  PTA meet ings,  
o r  i n  t h e  school  o r  p u b l i c  

rr l i b r a r y .  

Using the Matrix 
Energy i s  e s s e n t i a l l y  an i n t e r d i s c i p l i n a r y  t o p i c .  Each a c t i v i t y  was 

w r i t t e n  by an i n d i v i d u a l  t e a c h e r ,  but  wi th  no s u b j e c t  b a r r i e r s  i n  mind. 
A glance at. t h e  a c t i v i t y  mat r ix  w i l l  show you t h e  relevance of each a c t i -  
v i t y  t o  a v a r i e t y  of d i s c i p l i n e s .  The grade l e v e l  i n d i c a t o r s  are broad 
because each a c t i v i t y  would appeal  t o  a range of s t u d e n t s .  
t h a t  an a c t i v i t y  t a r g e t e d  a t  grades 9-10 could be used f o r  g i f t e d  e i g h t h  
graders  o r  remedial  s t u d e n t s  i n  grades 11 and 12.  

Remember, t o o ,  
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Sun Stories 
t 

Introduction 
P e o p l e  o f  a l l  c u l t u r e s  

t h r o u g h o u t  t h e  ages have  u s e d  
i m a g i n a t i o n ,  i n t u i t i o n ,  and  
f e e l i n g s  t o  c rea te  e x p l a n a t i o n s  
f o r  e v e n t s  and  phenomena t h e y  
d i d  n o t  c o m p l e t e l y  u n d e r s t a n d .  
Q u i t e  o f t e n  t h e s e  h a v e  come down 
t o  u s  i n  t h e  form o f  m y t h s ,  a 
r i c h  p a r t  o f  o u r  l i t e r a r y  h e r i -  
t age  which  cen ters  a r o u n d  o u r  
bas ic  c o n c e r n s  i n  l i f e :  who w e  
a r e ,  w h e r e  w e  and  our  e n v i r o n -  
men t  came from, and  where  w e  are 
a l l  g o i n g .  N o  d o u b t  you are 
a l r e a d y  f a m i l i a r  w i t h  many m y t h s  
f rom Greek  a n d  Roman c u l t u r e s .  

T h e  s e l e c t i o n s  you w i l l  
s t u d y  i n  t h i s  a c t i v i t y  h a v e  a 
common theme.  You w i l l  n o t e  
m a n ' s  u n i v e r s a l  need  t o  s e p a r a t e  
l i p h t  f rom d a r k n e s s ,  as you r e a d  
t h e s e  s t o r i e s  a b o u t  t h e  emer- 
g e n c e  o f  t h e  s u n  or  li 
w o r l d .  You w i l l  f i n d  
t i e s  and  d i f f e r e n c e s  i n  t h e  
m y t h s ,  some more o b v i o u s  t h a n  
o t h e r s .  A f t e r  i n v e s t i g a t i n g  
t h e s e  t h r e e  ( a n d  p e r h a p s  t w o  o r  
t h r e e  more o f  y o u r  own 
you w i l l  p r o b a b l y  h a v e  enough 
good i d e a s  of y o u r  own t o  b e g i n  
s p e c u l a t i n g  a b o u t  how some pac- 
t i c u l a r  m y s t e r y  i n  y o u r  own mind 

Drawing by Dav id  Colon, Jr., i s  an a d a p t a t i o n  o f  
Appeal t o  the Great S p i r i t  
Cyrus D a l l i n ,  American, 20 th  C Y  
Bronze, 13.380, G i f t  o f  P e t e r  C .  Brooks and Others 
Museum o f  F i n e  A r t s ,  Boston, Massachusetts 
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Objectives 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y ,  you s h o u l d  b e  a b l e  t o  

o t e l l  i n  y o u r  own words  t h e  meaning  of t h e  myths  you  

o i d e n t i f y  t h e  need  f o r  l i g h t  and h e a t  from t h e  sun 

o e x p l a i n  some new v o c a b u l a r y  r e l a t e d  t o  t h e  s u n ,  l i g h t ,  

have  r e a d ,  

as t o l d  i n  t h e  m y t h s ,  and  

and h e a t .  

Skills and Knowledge You Need 
U n d e r s t a n d i n g  t h e  f u n c t i o n  of myth 
Comparing v a r i o u s  e x p l a n a t i o n s  

f Materials 
c o p i e s  o f  t h e  myths  
no tebook  

-2 

J 

p e n c i l  
d i c t i o n a r y  

Words You'll Learn 
I n  c o n t e x t :  

a d r i f t ,  agony,  kash im,  shaman,  t a u t  

By d e f i n i t i o n :  
a n c e s t r e s s ,  i n d i g n a n t ,  j o s t l e ,  p l a i t ,  humble 

Proced LI re 
Task  1. 

R e a d ' t h e  t h r e e  myths  and answer t h e  q u e s t i o n s  on 
Worksheet  1 i n  y o u r  n o t e b o o k ,  Your answers  w i l l  b e  
u s e d  i n  c l a s s  d i s c u s s i o n  o f  t h e  myths .  

Task  2 .  

D o  t h e  v o c a b u l a r y  e x e r c i s e s  on Worksheet  2 .  J 
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T a s k  3. 

I n  g r o u p s  of t h r e e  o r  f o u r ,  d i s c u s s  t h e  q u e s t i o n s  below. 
Then l ist  and  r e c o r d  i n  y o u r  n o t e b o o k  t h e  s i m i l a r i t i e s  
and d i f f e r e n c e s  n o t e d  among t h e  myths .  

Questions 
1. 

2 .  

3. 

4. 

5 .  

6 .  

7 .  

8 .  

9. 

L i s t  t w o  o r  t h r e e  c h a r a c t e r  t r a i t s  of hyaui. Why d i d  
o t h e r s  f o l l o w  him? 

How a re  Raven ( i n  t h e  C r o w  m y t h )  and  Maui s i m i l a r ?  

What s i m i l a r i t i e s  a b o u t  t h e  e a r l i e s t  d a y s  of crea- 
t i o n  are  s e e n  i n  t h e  myths?  

How are Maui and  Raven Boy (Eskimo myth )  s i m i l a r ?  

Which of t h e  myths  seems most c r e d i b l e ?  Why? 

Why w a s  l i g h t  so i m p o r t a n t  t o  t h e  c h a r a c t e r s  i n  a l l  
of t h e s e  m y t h s ?  

What u s e s  d i d  t h e s e  s o c i e t i e s  make of l i g h t ?  

What u s e s  d o  w e  make of t h e  s u n ?  What o t h e r  o n e s  
c a n  you i m a g i n e ?  

Why d o  you s u p p o s e  t h e  l i g h t / s u n  h a s  b e e n  t h e  s u b j e c t  
of so many m y t h s ?  

Looking Back 
\ 

I t  is c lear  t h a t  t h e  s u n  h a s  p l a y e d  a n  i m p o r t a n t  r o l e  
n o t  o n l y  i n  t h e  s u r v i v a l  of c u l t u r e s  b u t  a l s o  i n  t h e i r  
l i t e r a t u r e .  P e o p l e  h a v e  been f a s c i n a t e d  by t h e  s u n  an$ 
r e c o g n i z e d  i t s  i m p o r t a n c e  f o r  c e n t u r i e s .  E a r l y  p e o p l e  
a t t e m p t e d  t o  h a r n e s s  i t s  e n e r g y ;  i n  t h e  same way c o n c e r n e d  
p e o p l e  i n  t h e  2 0 t h  c e n t u r y  a r e  s e e k i n g  ways t o  u t i l i z e  s o l a r  
e n e r g y .  

/ 

Going Further 
R e s e a r c h  and  c o l l e c t  a d d i t i o n a l  s u n  m y t h s  and  s u b m i t  
them t o  y o u r  t e a c h e r  f o r  i n c l u s i o n  i n  a c l a s s  a n t h o l o c y .  
G i v e  t h e  a n t h o l o g y  t o  y o u r  s c h o o l  l i b r a r y  or l e n d  i t  t o  
e l e m e n t a r y  c lasses  so t h a t  o t h e r s  i n  t h e  s c h o o l  w i l l  
become more aware of t h e  i m p o r t a n c e  o f  t h e  s u n  i n  l i t e r a -  
t u r e .  
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Read  some s u n  m y t h s  f r o m  A s i a n ,  E u r o p e a n ,  A f r i c a n ,  o r  
A m e r i c a n  I n d i a n  m y t h o l o g i e s .  R e p o r t  t o  t h e  c lass  
w h a t  t h e y  a l l  s h a r e  a n d  how t h e y  y e t  r e m a i n  u n i q u e  t o  
t h e  c u l t u r e  w h i c h  g e n e r a t e d  t h e m .  

R e s e a r c h  a n d  h a v e  a r o u n d  t a b l e  d i s c u s s i o n  w i t h  t h r e e  
c l . a s s m a t e s  a b o u t  some " i m p o s s i b l e "  c o n q u e s t s  o r  accom- 
p l . i s h m e n t s  o f  man t h r o u g h  t h e  ages. 

I m a g i n e  a s t o r y  t o  e x p l a i n  how Raven  a n d  O l d  C r o w  ( i n  
t h e  C r o w  s t o r y )  became b l a c k .  Write y o u r  own " s t o r y . "  

Write y o u r  own m y t h  o r  poem a b o u t  t h e  o r i g i n  of t h e  s u n .  

Make a c o l l a g e ,  a m o b i l e ,  o r  a p h o t o  d i s p l a y  w i t h  t h e  
s u n  as i t s  t h e m e .  

A c t  o u t  a m y t h  as a s h o r t  p l a y .  
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* . 
Worksheet 1 

Guide Questions 
How Maui Made the Sun Slow Down 
Maori Myth ( N e w  Z e a l a n d )  

1. Why d i d  Maui w a n t  t o  c a t c h  t h e  s u n ?  How d i d  h e  

2 .  Where d i d  he get the  noose? 
3 .  W h a t  p r ac t i ce  of m o d e r n  man d o e s  Maui ' s  r e m i n d  y o u  o f ?  
4 .  T h e  writer expec ts  a r e a d e r  r e a c t i o n  i n  p a r a g r a p h  

f i v e .  What human t r a i t  w e r e  t h e  Maori p e o p l e  aware 
o f ?  

5 .  A c c o r d i n g  t o  t h e  m y t h ,  why a re  o u r  d a y s  l o n g e r  t h a n  

e x p e c t  t o  d o  i t ?  

t h e y  u s e d  t o  b e ?  4 

How Raven Brought the Light 
C r o w  Myth ( M i d w e s t e r n  U S )  

1. M e n t i o n  some r e a s o n s  s t a t ed  b y  O l d  C r o w  and Raven  f o r  

2 .  Who owned a l l  t h e  l i g h t  i n  t h e  D a y s  o f  t h e  An ima l  

3. Why d o  y o u  s u p p o s e  S e a  G u l l  w a s  s o  p o s s e s s i v e  o f  t h e  

4 .  A c c o r d i n g  t o  t h e  m y t h ,  how d i d  R a v e n  g e t  t h e  l i g h t  

5 .  What d o  y o u  t h i n k  about R a v e n ' s  m e t h o d  f o r  g e t t i n g  

n e e d i n g  l i g h t .  

P e o p l e ?  

l i g h t ?  

f r o m  S e a  G u l l ?  

t h e  light f r o m  Sea G u l l ?  

The Bringing of the Light by Raven 
Eskimo-Myth ( L o w e r  Yukon)  

1. Why d o  you  s u p p o s e  t h e  o r p h a n  b o y  w a s  d e s p i s e d  by  

2 .  What h a p p e n e d  t o  t h e  b o y  when h e  p u t  o n  t h e  Raven  

3.  E x p l a i n  how t h e  b o y  got t h e  " b a l l  of l i g h t "  a n d  w h a t  

4 .  Why w o u l d  a n  E s k i m o  myth  e n d  w i t h  a comment a b o u t  

e v e r y o n e ?  

c o a t ?  

h e  d i d  w i t h  i t .  

t h e  r e a s o n  f o r  v e r y  l o n g  n i g h t s ?  



Worksheet 2 

New Words 

1. shaman-- (Eskimo) 

2 .  kashim-- (Eskimo ) 

3 .  a d r i f t - - ( C r o w )  

4 .  agony-- ( M a o r i )  

5 .  t a u t - - -  (Maor i  ) 

The n e x t  f i v e  w o r d s  come f r o m  t h e  s t o r i e s  and you s h o u l d  
look them up i n  a d i c t i o n a r y  and w r i t e  down a d e f i n i t i o n  
a p p r o p r i a t e  t o  t h e  p a s s a g e .  

6 .  a n c e s t r e s s - - ( M a o r i )  

7 .  i n d i g n a n t - - ( C r o w )  

8. j o s t  :Le-- (Crow) 

9. humb :Le- - ( Eskimo 

10. p l a i t - -  (Maor i  1- 



Q I I .i: 

How Maui Made the Sun Slow Down 

from Antony Alpers' 
Maori Myths and Tribal Legends 

One day Maui s a i d  t o  h i s  wife: "Light a f i r e  
and cook some food f o r  m e . "  She d i d  so ,  bu t  no 
sooner  had she  heated h e r  cooking s tones i n  t h e  
earth-oven than  t h e  sun went down, and they  had t o  
eat t h e i r  food i n  t h e  da rk .  This  set  Maui t o  
t h i n k i n g  how t h e  days might be made longer .  
w a s  h i s  op in ion  t h a t  they  were s h o r t e r  t h a n  they  
needed t o  be,  and t h a t  t h e  sun crossed t h e  sky t o o  
quick ly .  So he s a i d  t o  h i s  b r o t h e r s :  " L e t  u s  
c a t c h  t h e  sun  i n  a noose and make him move more 
s lowly.  Then everybody would have long days i n  
which t o  g e t  t h e i r  food and do a l l  t he  t h i n g s  t h a t  
have t o  be  done." 

It 

H i s  b r o t h e r s  s a i d  i t  w a s  impossible .  "NO man ~, 
can go near  t h e  sun," t h e y  s a i d .  "It i s  f a r  t o o  
h o t  and f i e r c e . "  Maui answered: "Have you n o t  
seen a l l  t h e  t h i n g s  I have done a l r e a d y ?  You have 
seen m e  change myself i n t o  a l l  t h e  b i r d s  of t h e  
f o r e s t ,  and back a g a i n  i n t o  a man as I am now. I 
d i d  t h a t  by enchantments,  and wi thout  even t h e  
he lp  of t h e  jawbone of my g r e a t  a n c e s t r e s s ,  which 
I now have. Do you r e a l l y  suppose t h a t  I could 
n o t  do what I suggest? ' '  

The b r o t h e r s  w e r e  persuaded by t h e s e  arguments, 
and agreed t o  h e l p  him. So they  a l l  went o u t  col-  
l e c t i n g  f l a x ,  and brought  i t  home, and s a t  t h e r e  
t w i s t i n g  i t  and p l a i t i n g  i t .  And t h i s  was when t h e  
methods w e r e  invented of p l a i t i n g  f l a x  i n t o  tuamaka, 
o r  s t o u t ,  square-shaped r o p e s ,  and paharahara,  o r  
f l a t  ropes;  and t h e  method of t w i s t i n g  t h e  f i b r e  
i n t o  round ropes.  When t h e y  had made a l l  t h e  ropes 
they  needed, Maui took up t h e  jawbone of Nuri  ranga 
whenua, and away they  went ,  c a r r y i n g  t h e i r  pro- 
v i s i o n s  wi th  them, and t h e  ropes.  They t r a v e l l e d  
a l l  t h a t  n i g h t ,  having s e t  o u t  a t  evening l e s t  t h e  
sun should see them. When t h e  f i r s t  l i g h t  of dawn 
appeared, they h a l t e d  and h i d  themselves so t h a t  
t h e  sun should n o t  see them. A t  n i g h t  they resumed 
t h e i r  journey,  and a t  dawn they  h i d  themselves 
a g a i n ,  and i n  t h i s  way, t r a v e l l i n g  only  when t h e  
sun  could n o t  observe  them, t h e y  went f a r  away t o  
t h e  eastward,  u n t i l  t h e y  came t o  t h e  edge of t h e  
p i t  from which t h e  sun rises. 

On each s i d e  of  t h i s  p l a c e  t h e y  b u i l t  a long 
h igh  w a l l  of c l a y ,  w i t h  h u t s  made of branches a t  
e i t h e r  end t o  h i d e  i n .  There were f o u r  h u t s ,  one  
f o r  each of t h e  b r o t h e r s .  When a l l  w a s  ready they  
set  t h e i r  noose and s a w  t h a t  i t  w a s  as s t r o n g  as 
they  could make i t .  The b r o t h e r s  l a y  wai t ing  i n  
t h e  h u t s ,  and f4aui l a y  h i d i n g  i n  t h e  darkness  
behind t h e  w a l l  on t h e  w e s t e r n  s i d e  of t h e  p l a c e  
where t h e  sun r ises.  H e  he ld  i n  h i s  hand t h e  jaw- 
bone of h i s  a n c e s t r e s s ,  and now he  gave h i s  I 

b r o t h e r s  t h e i r  f i n a l  i n s t r u c t i o n s :  u 
- 



"Mind you keep hidden," he s a i d .  "Don't go 
l e t t i n g  him see you o r  y o u ' l l  f r i g h t e n  him o f f .  
Wait u n t i l  h i s  head and h i s  shoulders  are through 
t h e  noose. Then when I shou t ,  p u l l  hard ,  and haul  
on t h e  ropes as f a s t  a s  you can. I w i l l  go o u t  
and knock him on t h e  head, b u t  do no t  any of you 
le t  go your ropes  u n t i l  I t e l l  you. 
n e a r l y  dead w e ' l l  l e t  him loose .  
d o n ' t  be s i l l y  and f e e l  s o r r y  f o r  him when he  

say .  

When h e ' s  
Whatever you do, 

screai is.  Keep the r o p e s  good arid t l g h t  mtil  I 
1 1  

And s o  they  wai ted t h e r e  i n  t h e  darkness  a t  
t h e  p l a c e  where t h e  sun rises. A t  l e n g t h  t h e  day 
dawned, a c h i l l y  grey a t  f i r s t ,  t h e n  flaming r ed .  
And t h e  sun came up from h i s  p i t ,  s u s p e c t i n g  
nothing. H i s  f i r e  spread over t h e  mountains, and 
t h e  sea w a s  a l l  g l i t t e r i n g .  H e  w a s  t h e r e ,  t h e  
g r e a t  sun h imsel f ,  t o  be seen  by t h e  b r o t h e r s  more 
c l o s e l y  t h a n  any man had ever seen  him. H e  r o s e  
o u t  of  t h e  p i t  u n t i l  h i s  head w a s  through t h e  
noose, and then  h i s  shoulders .  Then Maui shouted, 
and t h e  ropes w e r e  p u l l e d ,  t h e  noose r a n  t a u t .  The 
huge and flaming c r e a t u r e  s t r u g g l e d  and threshed ,  
and l e a p t  t h i s  way and t h a t ,  and t h e  noose je rked  
up and down and back and f o r t h ;  b u t  t h e  more t h e  
c a p t i v e  s t r u g g l e d ,  t h e  more t i g h t l y  i t  he ld .  

Then o u t  rushed Maui w i t h  h i s  enchanted weapon, 
and b e a t  t h e  sun  about t h e  head, and b e a t  h i s  f a c e  
most c r u e l l y .  The sun screamed o u t ,  and groaned 
and shr ieked ,  and Naui s t r u c k  him savage blows, un- 
t i l  t h e  sun w a s  begging him f o r  mercy. 
he ld  t h e  ropes  t i g h t ,  as they  had been t o l d ,  and 
he ld  on f o r  a long  t i m e  y e t .  
gave t h e  s i g n a l  they  l e t  him go, and t h e  ropes came 
l o o s e ,  and t h e  sun c r e p t  s lowly and f e e b l y  on h i s  
course t h a t  day, and has  done ever s i n c e .  Hence 
t h e  days are longer  t h a n  they  formerly were. 

The b r o t h e r s  

Then a t  l a s t  when Maui 

It w a s  dur ing  t h i s  s t r u g g l e  w i t h  t h e  sun t h a t  
h i s  second name w a s  learned by man. A t  t h e  h e i g h t  
of h i s  agony t h e  sun c r i e d  out :  "Why a m  I t r e a t e d  
by you i n  t h i s  way? Do you know what i t  i s  you are 
doing, 0 you men? Why do you wish t o  k i l l  Tama n u i  

t e  ra?" That w a s  h i s  name, meaning Great Son t h e  
Day, which w a s  never known before .  d 
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After  th i s  f e a t  of laming t h e  sun, Maui and 
h i s  b r o t h e r s  r e t u r n e d  t o  t h e i r  house and dwelt  
t he re .  

It i s  s a i d  t h a t  one day Maui w a s  exceedingly 
t h i r s t y .  No doubt t h i s  w a s  a f t e r  h i s  v i s i t  t o  
the sun. H e  asked t h e  t i e k e ,  o r  saddleback, t o  
f e t c h  him a d r i n k ,  bu t  t h e  b i r d  pa id  no a t t e n t i o n ,  
s o  he  threw i t  i n  t h e  water and c a l l e d  another  
b i r d ,  t h e  h i h i ,  o r  s t i t c h - b i r d .  The h i h i  a l s o  
took no n o t i c e ,  s o  he  threw it  i n  t h e  f i r e  and i t s  
f e a t h e r s  w e r e  s inged ,  which accounts f o r  t h e  
colour of t h a t  b i r d .  He next  t r i e d  t h e  t o t o a r a ,  
o r  r o b i n ,  and when i t  a l s o  disobeyed him he p l a c e d  
a streak of w h i t e  near  i t s  beak as a mark f o r  i ts  
i n c i v i l i t y .  A t  l a s t  t h e  kokako, t h e  crow, com- 
p l i e d  wi th  h i s  r e q u e s t .  It went t o  t h e  w a t e r  and 
f i l l e d  i t s  ears, and re turned  t o  Yaui. H e  drank,  
and as a reward he  p u l l e d  kokako's l e g s  t o  make 
them long,  because  i t  had done as he asked. T h i s  
is t r u e .  

from Maori Myths and T r i b a l  Leqends 
retold by Antony Alpers (Houghton Miffl in  Co.).  
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Q 
-HOW Raven Brought the Light 

A Crow Myth 
Raven sat one day i n  t h e  top  of a tal l  f i r ,  

chewing a twig. 
he w a s  much t roubled;  and he chewed t h e  twig because  
he had noth ing  else t o  do. 
could no t  see h i s  c l a w  when he put i t  up b e f o r e  h i s  
f a c e .  He had done that several times. Then Raven 
looked at  h i s  own wings, bu t  he  could no t  see them, 
even though they  w e r e  pure  white .  Because i n  t h o s e  
days Raven w a s  whi te ,  and so w a s  Old Crow. N e i t h e r  
had a b l ack  f e a t h e r  on him. Now both  are as b l a c k  
as je t  and they  became t h a t  way because--but t h a t ' s  
another  s t o r y .  

H e  b i t  t h e  end very  hard because  

It w a s  so da rk  Raven 

As Raven w a s  looking down at h i s  c l a w s ,  and 
chewing that twig, and th ink ing  about t h e  da rkness ,  
he heard  a s l i g h t  wh i r r ing  of  wings. 
coming. 
tree, he c r i e d ,  "Caw! caw! caw!" 

Somebody w a s  
When that somebody a l i g h t e d  on t h e  f i r  

"Well, I am g lad  you c r i e d  ' C a w , '  Old Crow," 
s a i d  Raven. "In t h i s  darkness  no one could see 
who it  was." 

"I a m  g lad  you spoke," s a i d  Old Crow, %because 
o therwise  nobody would know you w e r e  here .  
darkness  is so t h i c k  I can f e e l  it ." This 

Now t h i s  happened i n  t h e  Days of t h e  A n i m a l  
People,  when t h e  Earth-land w a s  very  new. 
People had no t  come y e t ,  because t h i s  w a s  even 
be fo re  t h e  Days of t h e  Grandfathers .  

R e a l  

"Dear me!" s a i d  Old Crow, a f t e r  a few minutes .  
"What w i l l  t h e  R e a l  People do when they come t o  
t h e  Earth-land i f  it is  so dark?" 

"They w i l l  t h i n k  we haven ' t  f ixed  t h i n g s  up 
very n i ce ly , "  s a i d  Raven. 
i n t o  trees and bushes,  and g e t t i n g  i n t o  t h e  wrong 
t epees  , and j o s t l i n g  a g a i n s t  each other----" 

"They ' l l  be bumping 

. k  

" Jus t  as we do," s a i d  Old Crow, "and t h e  
animals ,  too.  Why, do you know, Black Bear w a s  
coming down a tree t h e  o t h e r  day,  and E l k  happened 
t o  be s t and ing  r i g h t  undernea th .  Black Bear 
couldn ' t  see anything,  o f  cour se ,  wi thout  any 
l i g h t ,  and he thought E l k ' s  a n t l e r s  w e r e  branches 
of h i s  tree, and t r i e d  t o  climb o u t  on them. Elk 
w a s  t e r r i b l y  f r i g h t e n e d  and t r i e d  t o  run  away, 
wi th  Black Bear hanging on, and they  g o t  tangled  
up i n  t h e  underbrush--oh, they  bo th  had an awful 
time. And both w e r e  so bad ly  f r igh tened .  Black 
Bear s a i d  he was  no t  used t o  c l imbing o u t  on 
tree branches t h a t  r a n  away w i t h  him. 
q u i t e  ind ignant .  H e  f e l t  E lk  had no t  t r e a t e d  him 
n i c e l y ,  a t  all." 

-), 

He w a s  

"I a m  t i r e d  of t h e  dark ,"  s a i d  Raven. "Sea 
G u l l  is  my cous in ,  bu t  I t h i n k  he is ve ry  s e l f i s h  
about keeping a l l  t h e  l i g h t .  He owns a l l  t h e  
l i g h t  t h e r e  is, and t h e  rest of  us  have t o  go 
without  it .'I 

"I have asked Sea Gul l  over  and over  aga in ,"  
s a i d  Old Crow, "to open h i s  box of l i g h t  j u s t  a 
l i t t l e ,  s o  we  can see where w e  are f l y i n g .  But 
he won't. Dear me!" 

Raven chewed on h i s  twig  f o r  a long  t i m e  - 
without  answering a word. Old Crow waited i n  4 
s i l e n c e ,  because he knew Raven w a s  t h ink ing .  
Raven always chewed a twig  when he w a s  t h ink ing .  



Suddenly Raven s a i d ,  "2 have thought of a 
"I'll make Sea Gul l  g i v e  us  some l i g h t ! "  way. 

"Oh!" s a i d  Old Crow i n  astonishment.  But 
how are you going t o  do i t ? "  

You w a i t  and see. I have thought of a 11 

p lan,"  s a i d  Raven myster ious ly .  
had t o  w a i t ,  because Raven wouldn't t e l l  him what 

And Old Crow 

he vzs g c h g  tc dc. 

Now i n  those  days every th ing  w a s  dark  because 
Sea Gul l  owned a l l  t h e  l i g h t .  A l l  t h e  l i g h t  i n  
t h e  whole world was  k e p t  i n  a box i n  G u l l ' s  t epee .  
All t h e  Animal People  had t a lked  t o  Gull  about 
g iv ing  them l i g h t ,  e s p e c i a l l y  as t h e  Ind ians  w e r e  
coming so soon t o  t h e  Earth- land,  and they  wanted 
t o  f i x  t h i n g s  up n i c e l y .  But Gull  on ly  s a i d ,  
"No! no! no!" and t h a t  was  why t h i n g s  w e r e  so  
dark.  

Sea Gull  l i v e d  n e a r  t h e  ocean, of course ,  and 
s h o r t l y  a f t e r  Raven and Old Crow had t a lked  
t h i n g s  ove r ,  Raven f l ew s o f t l y  t o  h i s  house one 
n i g h t .  O r  perhaps it w a s  day. Raven couldn ' t  
t e l l ,  because t h e r e  never  had been any l i g h t  on 
e a r t h .  Raven had once flown r i g h t  i n t o  a t a n g l e  
of thorn  bushes near  G u l l ' s  house, and had t o r n  
h i s  f e a t h e r s  almost t o  p i e c e s  be fo re  he got ou t .  
He remembered j u s t  where those  thorn  bushes w e r e ,  
and he pu l l ed  o f f  s e v e r a l  branches wi th  h i s  beak. 

Raven remembered a l s o  t h a t  t h e r e  w a s  a regu- 
l a r  t r a i l  between Gull 's-  t epee  and t h e  p l a c e  

A 

where he always f a s t ened  h i s  canoe. Gull  always 1. 
fas tened  i t  t o  one c e r t a i n  tree, and he could 
always f i n d  t h e  tree wi thout  t r o u b l e ,  because 
when he went f i s h i n g  he took t h e  box of day l igh t  
with him. A l l  he  had t o  do t o  f i n d  t h a t  t r e e  w a s  
t o  open the cover j u s t  a l i t t l e .  Raven remem- 
bered a l l  t h a t .  

0 

Raven put  t h e  tho rn  branches i n  t h e  t ra i l ,  
and he moved ve ry  s o f t l y  u n t i l  t h e  work w a s  done, 
and then  he rushed w i l d l y  up t o  Gu l l ' s  tepee, 
shout ing ,  "Your canoe has  gone a d r i f t !  Your canoe 
has gone a d r i f t ! "  

Sea Gul l  heard Raven, and he remembered t h e  
t i d e  w a s  going o u t .  Without wa i t ing  t o  put on h i s  
moccasins, he  rushed o u t  of h i s  house and down t h e  
t ra i l  i n  h is  b a r e  f e e t .  Then he c r i e d ,  "Ah-Ah-Ah" 
j u s t  as sea g u l l s  do now, because he had s tepped 
on t h o s e  t h o r n  branches.  
f u r t h e r ,  so he shouted t o  Raven, " G e t  my canoe! 
Save my canoe!" and went back t o  t h e  house. H e  
was much e x c i t e d .  Raven shouted,  "All r igh t ! "  bu t  
he never  went n e a r  t h e  canoe, which w a s  s a f e l y  
fastened to t h e  tree. But he wai ted around a 
w h i l e ,  and then  went t o  t h e  house. Gull  spoke 
of t h o s e  t h o r n s  i n  h i s  f e e t .  

Gul l  couldn ' t  go any 

Raven s a i d ,  "Oh, I can p u l l  them o u t ,  i f  you 
w i l l  l e t  a l i t t l e  d a y l i g h t  ou t  of your box." So 
Gu l l  sat down on a l a r g e  carved box i n  which he 
kept h i s  dancing apron,  and h i s  dancing mask, and 
put  t h e  box of d a y l i g h t  under h i s  wing. H e  opened 
the  cover  j u s t  t h e  least l i t t l e  b i t .  Raven pu l l ed  
out a t h o r n  w i t h  an awl. Then he pu l l ed  out  
another.  Then he s a i d ,  "I could see  b e t t e r  i f  you 
could g i v e  m e  more l i g h t  .I1 

l i t t l e  more, and Raven pu l l ed  out more thorns .  
Soon he s a i d ,  "I c a n ' t  s ee  very  w e l l .  Give m e  
m o r e  l i g h t . "  And Sea Gull  opened t h e  cover s t i l l  
more. 

Gull opened t h e  box a 



Raven pul led  out  a l l  t h e  tho rns  but  one. 
Then he  s a i d ,  "This last  one is  hard t o  g e t  at.  
I s h a l l  need more l i g h t . "  When Gull  opened t h e  
box s t i l l  more Raven took out  t h e  last tho rn  and 
gave h i s  wing a sudden push. The box of d a y l i g h t  
went r o l l i n g  on t h e  f l o o r ,  and broke. Then a l l  
t h e  d a y l i g h t  s p i l l e d  o u t ,  and spread a l l  ove r  t h e  
world. Sea Gul l  jumped up and rushed about and 
t r i e d  t o  c o l l e c t  i t  aga in ,  bu t  he couldn ' t  do i t .  
The l i g h t  had spread everywhere. 

Raven w a s  so pleased t o  th ink  t h a t  t h e  l i g h t  
had come, t h a t  t h e  very  s a m e  day he brushed his 
f e a t h e r s  c a r e f u l l y ,  combed and o i l e d  h i s  hair--  
Raven taught  t h e  Indians  how t o  do t h a t  a f t e r  
they  came t o  t h e  Earth-land--and painted h i s  f a c e  
red  and black. 
where t h e  w a t e r  w a s  q u i e t ,  and sa t  the re  look ing  
a t  h imsel f .  
indeed,  and i t  w a s  t h e  f i r s t  t i m e  he had ever 
been a b l e  t o  see himsel f .  

Then he  went t o  a l i t t le  s p r i n g  

Raven thought h e  looked very w e l l  

f r o m  Sun Songs: Creation Myths from Amund the World 
Raymond VanOver, ed. ( N e w  American Library). 

The Bringing of the Light by Raven 
An Eskimo Myth 

I n  t h e  f i r s t  days ,  t h e  sun and moon w e r e  i n  
t h e  sky. 
and people  had only  the l i g h t  of t h e  stars. Even 
t h e  magic of t he  shamans f a i l e d  t o  b r ing  back the 
l i g h t .  

Then t h e  sun and moon w e r e  taken  away 

Now t h e r e  w a s  an  orphan boy i n  t h e  v i l l a g e  
who sat wi th  t h e  humble people  over  t h e  en t r ance  
way of t h e  kashim. H e  w a s  desp ised  by every one. 
When t h e  magic of t h e  shamans f a i l e d  t o  b r i n g  
back the  sun and moon i n t o  t h e  sky t h e  boy mocked 
them. H e  s a i d ,  "What f i n e  shamans you must be. 
You cannot b r ing  back t h e  l i g h t ,  bu t  I can." 
Then t h e  shamans w e r e  angry and b e a t  t h e  boy and 
drove him out  of t h e  kashim. Now t h i s  boy w a s  
l ike  any o t h e r  boy u n t i l  h e  pu t  on a raven coa t  
he had. Then he became Raven. 

Now t h e  boy went t o  h i s  a u n t ' s  house. H e  
t o l d  he r  t h e  shamans had f a i l e d  t o  b r i n g  back t h e  
l i g h t ,  and they  had bea ten  him when he mocked 
them. The boy s a i d ,  Where are t h e  sun and moon?" 

The aunt  s a i d ,  "I do n o t  know." 

The boy s a i d ,  "I a m  s u r e  you know. Look what 
a f i n e l y  sewed coat you wear. You could not  s e w  
it t h a t  way i f  you d i d  not  know where t h e  l i g h t  is." 

Thus they  argued. 

Then t h e  aunt  s a i d ,  "If  you wish t o  f i n d  t h e  
l i g h t ,  go f a r  t o  t h e  sou th .  Go on snowshoes. You 
w i l l  know t h e  p l a c e  when you g e t  there ."  



The boy put  on h i s  snowshoes and set o f f  to-  
ward the  south .  Many days he t r a v e l e d  and t h e  
darkness  w a s  always t h e  same. When he had gone a 
very long way he s a w  f a r  i n  f r o n t  of him a ray  of 
l i g h t .  Then t h e  boy h u r r i e d  on. A s  he went f a r -  
t h e r  t h e  l i g h t  showed aga in ,  p l a i n e r  than before .  
Then i t  vanished f o r  a t i m e .  Thus it kept  ap- 
pear ing and vanishing.  

At l a s t  the bey c m e  tc? a la rge  hill. Oxe 
s i d e  w a s  b r i g h t l y  l i g h t e d ;  t h e  o t h e r  s i d e  w a s  
b lack  as n i g h t .  Close t o  t h e  h i l l  w a s  a hut .  A 
man w a s  shovel ing snow from i n  f r o n t  of it. The 
man tossed  t h e  snow high  i n  t h e  air; then  t h e  
l i g h t  could not  be seen u n t i l  t h e  snow f e l l .  Then 

t h e  man tos sed  t h e  snow again.  
appearing and disappearing.  Close t o  t h e  house 
w a s  a l a r g e  b a l l  of f i r e .  

So t h e  l i g h t  kept  

The boy stopped and began t o  p l a n  how t o  
steal t h e  b a l l  of l i g h t .  

Then t h e  boy walked up t o  t h e  man. H e  s a i d ,  
Why do you throw up t h e  snow? 
from our  v i l l a g e . "  

It h ides  t h e  l i g h t  

The man s a i d ,  "I am not  h id ing  t h e  l i g h t .  I 
am c l ean ing  away t h e  snow. Who are you? Where 
d id  you come from?" 

The boy s a i d ,  "It is  so  dark  a t  our  v i l l a g e  
I do not  want t o  s t a y  the re .  I came he re  t o  l i v e  
wi th  you." 

"All t h e  time?" asked t h e  man. 

" Y e s  ," s a i d  t h e  boy. 

The man s a i d ,  "All r i g h t .  Come i n t o  t h e  
d 

house w i t h  me."  

through the underground passage i n t o  t h e  house. 
H e  l e t  t h e  c u r t a i n  f a l l  i n  f r o n t  of t h e  door as 
he passed,  because he  thought t he  boy was  c l o s e  
beside him. 

Then he dropped h i s  shovel on 
I the  ground. He stooped down t o  l ead  t h e  way d 

h) 

Then t h e  boy caught up t h e  b a l l  of l i g h t .  He 
p t  it ir? the turned-L!p f l a p  of h i s  fnr coat. The2 
he picked up t h e  shovel  and r a n  away toward t h e  
north.  H e  r a n  u n t i l  h i s  f e e t  w e r e  t i r e d .  Then he  
put  on h i s  raven coa t  and f lew away. H e  f lew 
rap id ly  t o  t h e  n o r t h .  Raven could hear  t h e  man 
sh r i ek  behind him. The man w a s  pursuing him. But 
Raven f l e w  f a s t e r .  Then t h e  man c r i e d ,  "Keep the 
l i g h t ;  b u t  g ive  m e  my shovel." 

Raven s a i d ,  "No, you cannot have your shovel .  
So Raven f lew f a s t e r .  You made o u r  v i l l a g e  dark." 

Now as Raven f lew,  he broke o f f  a l i t t l e  
p iece  of the l i g h t .  This  made day. Then he  w e n t  
on a long t i m e  i n  darkness ,  u n t i l  he  broke of f  
another p i e c e  of l i g h t .  Thus i t  w a s  day again.  
So as Raven f lew t o  t h e  v i l l a g e  he broke o f f  t h e  
p ieces  of l i g h t .  When Raven reached t h e  kashim 
of h i s  own v i l l a g e  he  threw away t h e  las t  p iece .  
He went i n t o  t h e  kashim and s a i d  t o  t h e  shamans, 
"I have brought  back t h e  l i g h t .  
and then  d a r k ,  so as t o  make day and night ."  

It w i l l  be l i g h t  

A f t e r  t h i s  Raven went ou t  upon t h e  ice be- 
cause h i s  home w a s  on t h e  seacoas t .  
wind a r o s e ,  and t h e  i c e  d r i f t e d  wi th  him a c r o s s  
the sea t o  t h e  l and  on t h e  o t h e r  s ide .  

Then a g r e a t  

Thus Raven brought back t h e  l i g h t .  It i s  
night  and day,  as he  s a i d  it would be. But some- 
t i m e s  t h e  n i g h t s  are very long because Raven 
t rave led  a long  way without  throwing away a p i e c e  
of t h e  l i g h t .  

f r om Sun Songs: Crea t ion  Myths f rom Around the  World 
Raymond VanOver, ed. (New American L i b r a r y ) .  



Teacher I n f o r mat ion 

Sun Stories 
Suggested Grade Level and 

Grades 7-12 
Engl ish 

Discipline 

Skill Objectives 
Reading a v a r i e t y  of myths 

Answering s p e c i f i c  con ten t  ques t  i o n s  

I d e n t i f y i n g  s imi la r i t i es  and d i f f e r e n c e s  between myths 

Major Understandings 
Mythology i s  a v a l u a b l e  p a r t  o f  world l i t e r a t u r e .  

D i f f e r e n t  c u l t u r e s  o f t e n  have myths on similar themes. 

The theme o f  l i g h t  and t h e  sun occurs  f r e q u e n t l y  i n  mythology. 

Background 
Where w e  came from, wky we're h e r e  and where we're going, how i t  

a l l  came t o  be  and how i t  w i l l  a l l  end ,  are q u e s t i o n s  no s tuden t  can 
a f f o r d  t o  ignore .  Mythology s tudy  i s  n o t  merely t h e  i n v e s t i g a t i o n  of 
an  organized body of uninformed and na ive  b e l i e f s  t o l d  r e p e t i t i v e l y  by 
a n c i e n t  and ignoran t  people .  The s p e c u l a t i o n s  of e a r l y  people  can only  
be deemed ignoran t  i f  w e  assume t h a t  a l l  t i m e  i s  measured by now. 
H.  E l l i s  Davidson, i n  he r  - Gods and Myths of Northern Europe, s u g g e s t s ,  
" the  s tudy  of mythology need no longer  be looked on as an escape  from 
r e a l i t y  i n t o  t h e  f a n t a s i e s  of p r i m i t i v e  peop les ,  bu t  as a s e a r c h  f o r  
t h e  deeper understanding of t h e  human mind." That mind, moreover, i s  
i n  f l u x .  Our r o c k e t s  were inconceivable  i n  our  own l i f e t i m e s ,  and 
looking back on our n a i v e t e  should o f f e r  u s  t h e  key t o  t h e  l i s t  of 
t h e o r i e s  suggest ing t h a t  myth i s  no more than  a n c i e n t  f i c t i o n .  Myths 
surround u s  today and t h e  only  proof w e  need of t h a t  f a c t  i s  a perspec- 
t i v e  beyond our  imagina t ions .  Someone w i l l  pe rce ive  ou r  " r e a l i t y "  as  
myth i n  as s h o r t  a t i m e  as a gene ra t ion .  

Advance Planning 
Read t h e  s u n / l i g h t  myths. 

-1 3 

Prepare a c lass  set of t h e  a c t i v i t y .  
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Suggested Time Allotment 
Two c l a s s  per iods  t o  in t roduce  and read t h e  myths and answer t h e  

. pre l iminary  ques t ions  

Half a per-iod t o  do t h e  vocabulary s e c t i o n s  

One per iod  (small  group work) t o  d i s c u s s  t h e  genera l  ques t ions  and 
l ist  s imi la r i t i es  and d i f f e r e n c e s  

One per iod  f o r  genera l  class d i s c u s s i o n  and review of vocabulary 

Suggested Approach . 

This  s h o r t  u n i t  could be used as an independent s tudy  o r  class 
a c t i v i t y  . 
To in t roduce  t h e  a c t i v i t y ,  d e f i n e  "myth" and " fo lk  ta le ."  Discuss 
t h e  v a l u e  of t h e s e  forms of l i t e r a t u r e  t o  our s o c i e t y  and t o  t h e  
s o c i e t i e s  t h a t  developed them. 

D i s t r i b u t e  a c t i v i t i e s  and pace t h e  material t o  c lass  a b i l i t y  l e v e l s .  
Allow small groups t o  d i s c u s s  myths before  having t h e  genera l  d i s -  
cussion.  

With low a b i l i t y  s t u d e n t s  you nay want t o  read t h e  myths aloud. 

Don. b lube2 the m y t h s  as "pr imi t ive .  I t  T h e y  belong t o  soc ie t i e s  
t ha t  funct ion d i f f e ren t zy  from our own. 

Poi n t s  fo r Di scu ss io n 
Why do people create myths? How do myths s a t i s f y  c e r t a i n  needs i n  
s o c i e t y ?  

Why has t h e  sun been a f o c a l  p o i n t  f o r  mythology? 

How does t h e  tone  of each myth d i f f e r  from t h e  o t h e r s ?  A r e  some 
more sympathet ic ,  humorous, e t c . ?  

How i s  t h e  geographic s e t t i n g  i n  each myth descr ibed? Which i s  
most r ea l i s t i c ,  most d e t a i l e d ,  e tc .?  

Evaluation 
Ask s t u d e n t s  t o  t e l l  t h e  myths i n  t h e i r  own words. 

Give a vocabulary qu iz .  

Some t e a c h e r s  may wish t o  a s s i g n  and grade t h e  ques t ions .  

Have s t u d e n t s  l i s t  some s imilar i t ies  and d i f f e r e n c e s  between t h e  myths. 

a 
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Modifications 
Include t h e  a c t i v i t y  i n  s o c i a l  s t u d i e s  classes dur ing  a s tudy of 
anc ien t  c u l t u r e s  o r  energy awareness. 
team w i t h  s o c i a l  s t u d i e s  t e a c h e r s  f o r  t h i s  u n i t .  

Engl ish t e a c h e r s  might a l s o  
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Introduction 
T h e  p r i m a r y  p u r p o s e  of newspapers is t o  c o m m u n i c a t e  

i n f o r m a t i o n .  But  n e w s p a p e r s  a l s o  h e l p  t o  s h a p e  o p i n i o n .  
S i m p l y  b y  i n c l u d i n g  some news  a n d  e x c l u d i n g  o t h e r  n e w s ,  news-  
p a p e r s  e x p r e s s  a n  o p i n i o n  a b o u t  w h a t  i s  i m p o r t a n t  a n d  w h a t  
i s n ' t .  

One t o p i c  t h a t  h a s  b e e n  i n  t h e  news  a great  dea l  i n  t h e  
l a s t  f e w  y e a r s  is e n e r g y .  We 've  read a b o u t  o i l  s h o r t a g e s  a n d  
o i l  s u r p l u s e s  a n d  o i l  p r i c e s .  We 've  s e e n  a r t i c l e s  a b o u t  t h e  
s a f e t y  o f  n u c l e a r  p o w e r  p l a n t s .  W e ' v e  h e a r d  c o n t r o v e r s y  
a b o u t  coa l  a n d  n a t u r a l  gas  d e v e l o p m e n t .  And,  h e r e  a n d  t h e r e ,  
w e ' v e  g o t t e n  news  a b o u t  " a l t e r n a t i v e  e n e r g y " :  s o l a r ,  w i n d ,  
h y d r o p o w e r ,  g e o t h e r m a l ,  w o o d ,  m e t h a n e ,  g a s o h o l ,  a n d  so o n .  

Many p e o p l e  a r e  i n t e r e s t e d  i n  a l t e r n a t i v e  e n e r g y ,  b u t  i t  
d o e s n ' t  g e t  as  much s p a c e  i n  t h e  n e w s p a p e r s  as  t h e  more c o n -  
v e n t i o n a l  f o r m s  o f  e n e r g y .  So,  i n  t h i s  a c t i v i t y ,  y o u ' l l  be 
p u t t i n g  t o g e t h e r  a n e w s p a p e r  t h a t  is e n t i r e l y  a b o u t  a l t e r n a -  
t i v e  e n e r g y .  T h e  news  a r t i c l e s ,  c o l u m n s ,  e d i t o r i a l s ,  f e a t u r e  
s t o r i e s ,  a d s ,  comics,  e t c . ,  w i l l  a l l  be a b o u t  a l t e r n a t i v e  
e n e r g y .  
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Objectives 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y  y o u  s h o u l d  be a b l e  t o  

o d e f i n e  a l t e r n a t i v e  e n e r g y ,  

o e x p l a i n  how a n e w s p a p e r  is d e v e l o p e d  f r o m  s tar t  t o  

o w r i t e  a news  s t o r y .  

f i n i s h ,  a n d  

Skills arid Knowledge You Need 
T h e  a b i l i t y  t o  o r g a n i z e  y o u r  w r i t i n g ,  f r o m  g e n e r a l  
i d e a s  t o  p a r t i c u l a r  ideas 
The  a b i l i t y  t o  w r i t e  s e n t e n c e s  a n d  p a r a g r a p h s  

T 

Materials 
p e n c i l ,  p e n ,  p a p e r  

d i c t i o n a r y  a n d  e n c y c l o p e d i a  

resource books a n d  m a g a z i n e s  

t y p e w r  i t e r 
d r y  t r a n s f e r  l e t t e r s  ( C h a r t p a k ,  Z i p - a - t o n e ,  Le t rase t  
c l i p  a r t  o r  o r i g i n a l  a r t w o r k  

t y p i n g  c o r r e c t i o n  f l u i d  o r  tape 
r u b b e r  c e m e n t  

Procedure 
I n  t h e  f i r s t  p a r t  o f  t h i s  a c t i v i t y  y o u  w i l l  p r ac t i ce  

w r i t i n g  a news  s t o r y .  T h e n  y o u  w i t h  y o u r  classmates w i l l  
p l a n  a n  a l t e r n a t i v e  e n e r g y  n e w s p a p e r  a n d  d i v i d e  u p  t h e  w o r k .  

P a r t  1: W r i t i n g  N e w s  S t o r i e s  

T h e r e  are t w o  major s t y l e s  f o r  w r i t i n g  news  
stories:  (1) t h e  i n v e r t e d  p y r a m i d  a n d  ( 2 )  t h e  c h r o n o -  
l og ica l  s t o r y .  You m i g h t  t h i n k  o f  t h e m  t h i s  way. 

T h e  Inverted Pyramid I 
L e a d  p a r a g r a p h  

( w h o ,  w h a t ,  
w h e n ,  w h e r e ,  

\ D e t a i l s  1 
hlo r e \ d e t a i l s  

The Chronological Story 

Summary p a r a g r a p h  

I Deta i l s  
i n  

c h r o n o l o g i c a y  
o r d e r  

The  c u t - o f f  p a r a g r a p h  I I Q 
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An example of 
a n  i n v e r t e d  p y r a m i d  s t o r y ;  

Berossus Invents Sundial 
B e r o s s u s ,  a B a b y l o n i a n  p r i e s t ,  made 

a s u n d i a l  i n  200 B.C .  b e c a u s e  h e  w a n t e d  t o  
m e a s u r e  t i m e  more a c c u r a t e l y .  

The  s u n d i a l  was b a s e d  on t h e  o b s e r v a -  
t i o n  t h a t  t h e  s u n  c a u s e d  shadows  t o  a p p e a r ,  
and  t h a t  t h e  shadows  s h i f t e d  a s  t h e  s u n  
moved across  t h e  s k y .  The i n v e n t o r ,  who 
was also a writer a n d  h i s t o r i a n ,  made h i s  
d i a l  by f o r m i n g  a h o l l o w  h a l f  s p h e r e  w i t h  a 
f l a t  e d g e  and  a b e a d  i n  t h e  c e n t e r .  

The a c c u r a c y  o f  B e r o s s u s  ' s u n d i a l  is 
u n c e r t a i n ,  s i n c e  a t  t h a t  t i m e  h o u r s  a s  w e  
know them had  n o t  y e t  b e e n  i n v e n t e d .  

An e x a m p l e  o f  
a c h r o n o l o g i c a l  s t o r y :  

Sun Day at Helios High 
S t u d e n t s  a t  Helios High  S c h o o l  cele- 

b r a t e d  Sun. Day y e s t e r d a y  w i t h  a s c h e d u l e  of 
a c t i v i t i e s  t h a t  t o o k  s e v e r a l  mon ths  t o  p l a n .  

B e g i n n i n g  l a s t  S e p t e m b e r  a g r o u p  of 
s t u d e n t s  c o n c e i v e d  ' the  i d e a  of  a s c h o o l w i d e  
c e l e b r a t i o n  f o r  Sun Day i n  May. Committees 
were formed t o  p l a n  'The p rogram and  g e t  
s u p p o r t  p l e d g e s  f rom loca l  b u s i n e s s e s  and  
i n d u s t r y .  

c h o r u s ,  d r a m a ,  and  d a n c e  c l u b s  began  p l a n -  
n i n g  a n d  r e h e a r s i n g  t h e i r  p a r t  of t h e  p r o -  
gram. By t h e  t i m e  Sun Day a r r i v e d  t h e  
e n t i r e  s t u d e n t  body w a s  i n v o l v e d .  

E a r l y  i n  t h e  new y e a r  t h e  s c h o o l  b a n d ,  

Dawn Day,  t h e  1 0 t h  g r a d e r  who c o o r d i -  
n a t e d  Sun Day a t  Helios H i g h ,  c o n c l u d e d  t h e  
p rogram b y  u r g i n g  t h a t  t h e  Sun Day c e l e b r a -  
t i o n  become an a n n u a l  s c h o o l  e v e n t .  

i 

.i\ 

N o w  y o u ' l l  p r a c t i c e  news  w r i t i n g  b y  o r g a n i z i n g  
t h e  f a c t s  below i n t o  a news  s t o r y .  D e c i d e  w h i c h  s t y l e  
i s  most a p p r o p r i a t e  f o r  t h e s e  f a c t s ,  a n d  w r i t e  t h e  s t o r y  
i n  p a r a g r a p h  form.  P u t  t h e  s e n t e n c e s  i n  a l o g i c a l  o r d e r ,  
a n d  rewri te  t h e m  i f  n e c e s s a r y  t o  make t h e  s t o r y  f i t  to -  
g e t h e r .  

A S c r a m b l e d  N e w s  S t o r y  a b o u t  Wind P o w e r  

G o v e r n m e n t  p r o g r a m s  i n  t h e  1930 ' s  a n d  4 0 ' s  b r o u g h t  

W i t h  t o d a y ' s  e n e r g y  problems w i n d m i l l s  are  a g a i n  

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

b e i n g  c o n s i d e r e d  as a s o u r c e  of e l e c t r i c i t  
i n  w i n d y  p a r t s  o f  t h e  U . S .  

T h e y  p r o v i d e d  p o w e r  f o r  s e t t l e m e n t s  a n d  f a r m s  i n  

T h e  e a r l i e s t  known w i n d m i l l s  w e r e  b u i l t  i n  Pers ia  

T h e  w i n d m i l l ,  w i t h  i ts  l o n g  a n d  i n t e r e s t i n g  h i s -  

t h e  A m e r i c a n  West. 

more t h a n  1000 y e a r s  a g o .  

t o r y ,  is b e g i n n i n g  t o  r e a p p e a r  o n  t h e  A m e r i c a n  
s c e n e .  

W i n d m i l l s  were used f o r  c e n t u r i e s  i n  E u r o p e  t o  pump 
water ,  g r i n d  g r a i n ,  a n d  r u n  o t h e r  m a c h i n e r y .  

H a v i n g  p o w e r  f r o m  a c e n t r a l  u t i l i t y ,  o w n e r s  h a v e  
l e t  t h e i r  w i n d m i l l s  s t a n d  i d l e  f o r  many y e a r s .  



2- 4 

P a r t  2 :  P l a n n i n g  a n  A l t e r n a t i v e  Energy  Newspaper 

1.. Choose a name f o r  y o u r  p a p e r .  

2 .  G ive  ou t  a s s i g n m e n t s .  The p a p e r  h a s  many p a r t s ,  
.so t h e r e ' s  p l e n t y  f o r  e v e r y o n e  t o  do .  The n e x t  
p a g e s  g i v e  e x a m p l e s  a n d , i d e a s  f o r  t h e  k i n d s  o f  
t h i n g s  you c o u l d  i n c l u d e .  

3.  S e t  d e a d l i n e s  f o r  when t h e  w r i t t e n  mater ia l  must 
be i n ,  when it must  be t y p e d ,  when i t  must  b e  
l a i d  o u t  a n d  p a s t e d  u p ,  a n d  when i t  w i l l  be du- 
p l i c a t e d .  

4 .  Meet y o u r  d e a d l i n e s !  

\ 
Looking Back 

P u t t i n g  t o g e t h e r  a newspape r  is  a b i g  job .  You h a v e  
p a r t i c i p a t e d  i n  p u t t i n g  t o g e t h e r  a newspape r  on  a l t e r n a t i v e  
e n e r g y .  I n  t h e  p r o c e s s  you l e a r n e d  a b o u t  a n  i n t e r e s t i n g  p a r t  
of t h e  w o r l d  e n e r g y  p i c t u r e ,  a p a r t  t h a t  w i l l  p r o b a b l y  be 
g e t t i n g  more and  more a t t e n t i o n  i n  t h e  news. 

1 

Going Further 
V i s : i t  t h e  o f f i c e s  o f  a l oca l  newspape r  o r  p r i n t e r  t o  
see what is i n v o l v e d  i n  p u t t i n g  o u t  a commercial news- 
p a p e r .  

I n t e r v i e w  a s o l a r  b u i l d e r  o r  s o l a r  homeowner i n  y o u r  a rea .  

P r e p a r e  a se r ies  o f  a r t i c l e s  on a c t i v e  s o l a r ,  p a s s i v e  
solar, p h o t o v o l t a i c s ,  w i n d ,  h y d r o ,  a n d  g e o t h e r m a l  power 
f o r  y o u r  r e g u l a r  s c h o o l  p a p e r .  

Write l e t t e r s  t o  t h e  n e w s p a p e r s  i n  y o u r  a r ea ,  e n c o u r a g i n g  
them t o  g i v e  more c o v e r a g e  t o  a l t e r n a t i v e  e n e r g y .  

Make a c l i p p i n g s  f i l e  f rom n e w s p a p e r s  a n d  m a g a z i n e s  a b o u t  
a l t e r n a t i v e  e n e r g y .  
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Ideas for Your Solar Energy Newspaper 
NewdFeature Articles 

Who B u i l t  t h e  P y r a m i d s ?  I M y s t e r i o u s  S t o n e h e n g e  

Not f a r  f rom Mexico C i t y  a re  
t h e  a n c i e n t  p y r a m i d s  of T e o t i -  
h u a c a n .  I n  N a h u a t l  m y t h s ,  t h e s e  
p y r a m i d s  were t h e  p l a c e s  where  
t h e  g o d s  came t o  c rea te  t h e  s u n  
and t h e  moon. 

c i t y  is t h e  Pyramid  of  t h e  Sun .  
I t  is s i x t y - f i v e  meters h i g h  
and  is made f rom adobe  c o v e r e d  
w i t h  s t u c c o .  

Many m y s t e r i e s  s t i l l  r e m a i n  
b u r i e d  a t  T e o t i h u a c a n .  

The l a r g e s t  monument i n  t h e  

S t o n e h e n g e ,  a monument on  
E n g l a n d ' s  S a l i s b u r y  P l a i n ,  
may have  b e e n  u s e d  as a p r i m i -  
t i v e  a s t r o n o m i c a l  o b s e r v a t o r y  
when i t  was b u i l t  some 3,000 
y e a r s  a g o  by t h e  D r u i d s .  

I t  is t h o u g h t  by some 
a s t r o n o m e r s  t h a t  t h i s  a n c i e n t  
s i t e  w a s  u s e d  t o  mark t h e  sum- 
m e r  s o l s t i c e s .  One s c i e n t i s t ,  
G e r a l d  Hawkins ,  b e l i e v e s  it 
was a l s o  u s e d  t o  p r e d i c t  l u n a r  
e c l i p s e s .  

t h e  secrets o f  S t o n e h e n g e .  
However,  w e  may n e v e r  know 

Suggested Writing Topics 

Myths - R e  ( E g y p t i a n  s u n  g o d )  
Shamash ( B a b y l o n i a n )  
S u r y a  ( I n d i a )  
B a l d e r  (Norse) 
Q u e t z a l c o a t l  (Aztec) 
Hel ios  ( G r e e k )  
Shimshon (Hebrew)  
Ahura hlazdah ( P e r s i a n )  

h l ach ines  - w i n d m i l l s  
water w h e e l s  
wood s t o v e s  
so  1 a r  water h e a t e r s  
s o l a r  r e f l e c t o r  (1901, A . G  
s o l a r  o v e n  (h!ouchot) 

E n e a s )  

P e o p l e  - Arch imedes  ( a t t a c k i n g  t h e  Roman f l e e t )  

H i s t o r y  H . G .  Wells ( p r e d i c t i o n s )  
i n  Horace D e  S a u s s u r e  ( g r e e n h o u s e s )  

S o c r a t e s  ( G r e e k  a d v o c a t e  of s o l a r  a r c h i t e c t u r e )  
P a l l a d i u s  ( t r a n s p a r e n t  windows)  
Roger Bacon (mir rors  f o r  t h e  C r u s a d e s )  
L e o n a r d 0  Da V i n c i  ( s o l a r  i n v e n t i o n  i d e a s )  

P e o p l e  - H a r o l d  Hay Wi l l iam von Arx 
Today S t e v e  Baer Amory k L. H u n t e r  L o v i n s  

D e n i s  H a y e s  Wi l son  C l a r k  
F e l i x  Trombe B a r r y  Commoner 
W i l l i a m  S h u r c l i f f  Aden & Marjorie h l e i n e l  
George  Lof Rene Dubos 
B r u c e  Anderson  L e s t e r  Brown 
Ha r r y T h om? s o n 

O t h e r  - O l y n t h u s ,  P o m p e i i ,  P r i e n e  ( s o l a r  c i t i e s )  
Roman B a t h s  ( s o l a r - h e a t e d )  
S u n - r i g h t s  laws 
P y r a m i d s  o f  Egypt  
p a s s i v e  s o l a r  a r c h i t e c t u r e  
Sun Dance (Amer ican  P l a i n s  I n d i a n s ,  Sioux) 

T h i s  l i s t  is o n l y  t o  get  you s t a r t e d .  A s  you  read 
o v e r  it, you will u n d o u b t e d l y  t h i n k  of o t h e r  s o l a r  r e l a t e d  
or  e n e r g y  r e l a t e d  t o p i c s .  
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Advice Columns 

Dear Helios: 

co l l ec to r s  on  my home, t h e  c i t y  h a s  now chopped down t h e  
d e c i d u o u s  trees w h i c h  s h a d e  my home t o  make improvemen t s  
on  t h e  sewage  s y s t e m  f o r  t h e  c i t y .  Whom s h o u l d  I c o m p l a i n  
t o ?  I a m  w o r r i e d  a b o u t  what w i l l  happen  t h i s  summer when 
my h o u s e  h a s  no  s h a d e .  

I 
A f t e r  s p e n d i n g  $2,500.00 t w o  y e a r s  a g o  t o  i n s t a l l  solar 

r 

Y o u r s ,  Wor r i ed  Under t h e  Sun L I 
Special Features 

Movies o f  t h e  Week 

The  Sun S i n g e r  

The  I n c r e d i b l e  
S h r i n k i n g  Sun 

K l e v i s i o n  P r o g r a m s  1 
Mr. R o g e r s '  Sun Company 
G u i d i n g  L i g h t  
S t a r  T r e k  
One Sun a t  a Time 
One Sun t o  Live 
The Sun Boat 
L i t t l e  Sun on  t h e  P r a i r i e  
Sunsmoke 

Advertisements 

S o l a r i u m  C a f e  

Lunch 

N a t u r a l  Foods :  Grown i n  o u r  
own g r e e n h o u s e .  

Sundogs  ................. 50C 
( c o o k e d  on o u r  own 
s o l a r  o v e n )  

Sun d r i e d  f r u i t .  ........ 75C 
S o l a r  t e a  ( g l a s s )  ....... lOC 

(b rewed  i n  t h e  s u n )  

For  S a l e :  F r a n k l i n  S t o v e .  
Ene rgy  e f f i c i e n t .  Uses less  
f u e l  t h a n  o t h e r s  o f  i ts  k i n d .  
B e s t  o f f e r .  

Fo r  S a l e :  One s l i g h t l y  u s e d  
w i n d m i l l .  See  P o r o t h y  and. 
T o t o  a t  t h e  Yellow B r i c k  Road. 

SOLAR RIGHTS - Have a P r o b l e m ?  
C o n t a c t  h l s .  Sung low,  77 S u n s e t  
5 , t r i p .  Be  SUNIISE. 

Top Ten S o n g s  

"Let t h e  Sun S h i n e  I n "  
"Here Comes  t h e  Sun" 
"Lucky Old  Sun" 
"A P l a c e  i n  t h e  Sun" 
" S u n r i s e ,  S u n s e t "  
"Windy" 
"You Are t h e  S u n s h i n e  of 

"Sun King"  
" S u n s h i n e  on  My S h o u l d e r "  
"You A r e  My S u n s h i n e "  

My L i f e "  

~~~ 

P u z z l e s  

S o l a r  Word F i n d  --- 

S Y N S N B C D A D S G  
U R E T U R G H I R U O  
N D W O B N U S J I N F  
G N K P L M L B O B S S  
L U P S Q R S I N N E I  
A S U N L I G H T U T R  
S U S U N E E A hl S S N 

S U N S T R U C K W X U 
E Z A B C H S I F N U S  
S U N B O N N E T D E F  

Q 

a 
Don't Forget-editorials, comics, movie and book reviews, etc. 
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' Teacher Information 

A Solar Energy Newspaper 
Suggested Grade Level and Discipline 

Grades 6-10 
Engl i sh  
S o c i a l  S tudies  
Journal ism 

Skill Objectives 
Researching a news s t o r y  

Using a t o p i c  sen tence  and developing t h e  news s t o r y  

Wri t ing and r e v i s i n g  t h e  s t o r y  

Generat ing creative i d e a s  f o r  a group p r o j e c t  

Major U nders tand i ngs 
There are two l o g i c a l  s t y l e s  f o r  p r e s e n t i n g  news i n  a news s t o r y .  

P u t t i n g  t o g e t h e r  a newspaper involves  many p a r t s  and many t a s k s .  

A l t e r n a t i v e  energy i s  an i n t e r e s t i n g  t o p i c  and one worth knowing 
more about .  

/ 

Bat kgro u n d 
Newspapers p l a y  a very  important  r o l e  i n  determining what people  

t h i n k  and t a l k  about.  U n t i l  t h e  1973 o i l  crisis,  a l t e r n a t i v e  forms of 
energy rece ived  very  l i t t l e  a t t e n t i o n  i n  t h e  p r e s s .  
i s  "news," and w e  are beginning t o  hear  more about i t ,  but  popular  igno- 
rance i s  s t i l l  very w i d e s p r e a d .  

Now renewable energy 

In t h e  process  of w r i t i n g  a newspaper about s o l a r  energy,  s t u d e n t s  
w i l l  undoubtedly make some s u r p r i s i n g  and i n t e r e s t i n g  d i s c o v e r i e s  about 
s o l a r  energy--like t h e  f a c t  t h a t  14esa Verde w a s  designed t o  a l low w i n t e r  
s u n l i g h t  t o  f a l l  on t h e  houses and e n t e r  t h e  windows, but  a n  overhanging 
c l i f f  blocked summer s u n l i g h t  and kept  t h e  houses coo l .  

S tudents  know t h a t  energy i s  going t o . b e  a c r i t i c a l  f a c t o r  i n  t h e i r  
f u t u r e s ,  a f f e c t i n g  j o b s ,  incomes, and l i f e s t y l e s .  The newspaper w r i t i n g  
a c t i v i t y  could b e  t h e  f i r s t  s t e p  i n  a n  expanding l e a r n i n g  experience 
about energy. 

Advance Planning 
Before beginning an energy newspaper, you w i l l  need t o  in t roduce  
"energy" t o  your s t u d e n t s .  I f  t h i s  a c t i v i t y  could be done as p a r t  
of an i n t e r d i s c i p l i n a r y  u n i t  wi th  s c i e n c e ,  then  p a r t  of t h e  work 
can be shared.  I f  n o t ,  one o r  two of t h e  f i l m s  l i s t e d  i n  t h e  
r e f e r e n c e  s e c t i o n  might be shown as an i n t r o d u c t i o n  t o  "energy." It 
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is important t h a t  s t u d e n t s  be helped t o  genera te  t h e i r  mater ia l ,  
examine t h e  o r g a n i z a t i o n a l  p a t t e r n s  involved,  and l e a r n  some e d i t i n g  
s k i l l s  necessary t o  t h e  t a s k .  ' 

Dry-transfer  l e t t e r s ( f o r  h e a d l i n e s ) ,  c o r r e c t i o n  f l u i d ,  and c l i p  a r t  
can be  bought a t  l o c a l  a r t  supply s t o r e s ,  o r  may be a v a i l a b l e  
through t h e  school  journa l i sm o r  a r t  departments.  

You .and your s t u d e n t s  w i l l  need t o  use  l i b r a r y  materials on energy. 
Books and magazine a r t ic les  w i l l  be most u s e f u l ,  but  i f  you p l a n  
enough i n  advance, you might have your s t u d e n t s  w r i t e  a bus iness  
l e t t l e r  t o  agencies  reques t ing  f r e e  materials. A l ist  of books and 
sourtzes i s  included a t  t h e  end of t h i s  a c t i v i t y  packet .  Art ic les  
i n  Sms tory ;  Energy, Society  and the  Sun; Sunworks; and Sunschoo Zing 
(publ ished by t h i s  p r o j e c t )  a r e  e x c e l l e n t .  

Suggested Time Allotment 
T i m e  w i l l  vary.  Allow one day f o r  f i l m s ,  one f o r  going t o  t h e  
l i b r a r y  and s e l e c t i n g  materials, and one f o r  reading  t h e  materials 
ga t  hler ed . 
Braiastorming f o r  a magazine o r  newspaper t i t l e  w i l l  t a k e  p a r t  of 
one .period and should involve  a l l  s t u d e n t s .  

T i m e  requi red  f o r  w r i t i n g  f o r  t h e  newspaper w i l l  v a r y ,  depending 
on how t h e  work i s  d iv ided .  Every s t u d e n t  can be given a n  assign-  
ment a p p r o p r i a t e  t o  h i s l h e r  s k i l l s .  

Suggested Approach 
C e r t a i n  of t h e  t a s k s  w i l l  need t h e  t e a c h e r ' s  idea-generat ing 
a b i l i t i e s .  The teacher  w i l l  a l s o  probably have t o  apply p r e s s u r e  
t o  ensure  t h a t  d e a d l i n e s  are m e t .  

The teacher  must e s t a b l i s h  a maximum t i m e  f o r  t h i s  u n i t  ( 3  o r  maybe 
4 weeks i f  he  has  i t )  and make t h a t  clear t o  t h e  class.  

Planning t h e  newspaper could be  preceded by a review of l o c a l  news- 
papers  f o r  i d e a s .  

The typing of t h e  newspaper can be  done by s t u d e n t s ,  o r  t h e  school  
s e c r e t a r y  o r  someone else could type i t .  I f  your s t u d e n t s  t y p e ,  
use them! Otherwise,  a l low adequate t i m e  t o  t ype ,  d u p l i c a t e  o r  
Xerox, and s t a p l e  f o r  d i s t r i b u t i o n ,  (about a week). 

The layout  group should p r a c t i c e  layout  on dupl ica ted  copies  of t h e  
a r t i c l e s  wi th  handwri t ten h e a d l i n e s .  When a s a t i s f a c t o r y  "dummy" 
i s  completed, they  can then  go on t o  p a s t e  up t h e  good copy, w i t h  
d r y  t r a n s f e r  headl ines .  
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Precautions 

The wri t ing  assignments h Z Z  generate stacks of papers t o  read. 
VoZunteer ed i to r s  can sor t  assignments according t o  category. 
t o r s  can then seZect which category they pre fer  t o  e d i t .  
t o  s t r i v e  f o r  var ie ty  and qua l i t y .  A s  the  teacher-in-charge, you 
w i Z Z  have t o  s t r i k e  a baZance between ensuring quaZity work and 
stiZZ aZZowing s tudents  t o  fee2 tha t  the  paper i s  reaZZy t h e i r s .  

E d i -  
They are 

Poi n t s  f o r D i sc u ss io n 
What seem t o  be  t h e  news items t h a t  receive t h e  most a t t e n t i o n ?  

What t o p i c s  o r  areas of t h e  world do w e  hear  very l i t t l e  news about?  

What u n d e r l i e s  a newspaper e d i t o r ' s  d e c i s i o n s  about "what's news"? 

Could a l t e r n a t i v e  energy meet a l l  of our energy needs? 
be  a good combination of energy sources  t h a t  could supply home 
h e a t i n g  and cool ing ,  t r a n s p o r t a t i o n ,  bus iness ,  and i n d u s t r y ?  

What might 

Typical Results 
The f i n i s h e d  newspaper provides  t a n g i b l e  evidence of s t u d e n t  
w r i t i n g .  This  can be u s e f u l  i n  many ways: conferences,  p u b l i c  
r e l a t i o n s ,  e tc .  S tudents  enjoy showing o f f  t h e i r  newspaper, t o o .  
Copies placed i n  t h e  l i b r a r y ,  t e a c h e r s '  work room, and t h e  adminis- 
t r a t i v e  o f f i c e s  are well-read. 

Eva1 u at i on 
Perhaps t h e  b e s t  advantage of a n  a c t i v i t y  of t h i s  n a t u r e  i s  t h e  
chance f o r  a teacher  t o  know h i s / h e r  s t u d e n t s  on a more personal  
b a s i s .  It provides  an easy way t o  determine s t u d e n t  c a p a b i l i t i e s ,  
and f i n d  out  who needs m o r e  s t r u c t u r e d  a c t i v i t i e s  o r  e x t r a  urg ing ,  
o r  who works independently.  

Evaluate  t h e  p r a c t i c e  news a r t i c l e  which t h e  s t u d e n t s  unscrambled. 

Have s t u d e n t s  w r i t e  an essay  e x p l a i n i n g  how a newspaper i s  developed. 

Modifications 
Scramble t h e  sen tences  of s h o r t  news a r t i c l e s  from t h e  l o c a l  news- 
papers .  Present  t h e s e  as  a r e g u l a r  e x e r c i s e  i n : o r g a n i z a t i o n a l  
w r i t i n g  . 
Ask t h e  s t a f f  of t h e  high school  newspaper t o  t a l k  t o  t h e  c l a s s  
about how they put  t h e  paper t o g e t h e r .  

Make t h e  energy newspaper a small-group, independent p r o j e c t .  

Allow i n t e r e s t e d  s t u d e n t s  t o  p u b l i s h  f u r t h e r  issdes on r e l a t e d  
t o p i c s  l i k e  t h e  environment, resources ,  energy i n  t h e  developing 
world,  e t c .  
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Energy Words 3 

I n t rod u ct i o n 
S o l a r  e n e r g y !  N u c l e a r  e n e r g y !  A l t e r n a t i v e  e n e r g y  

s o u r c e s !  S o  much t a l k i n g  and  w r i t i n g  t h e s e  d a y s  is  a b o u t  
e n e r g y :  u s e ,  c o n s e r v a t i o n ,  s o u r c e s  and  s u p p l y .  Most of the 
w o r d s  w e  u s e  t o  t a l k  a b o u t  e n e r g y  a re  s o  new--or s o  r e c e n t l y  
combined i n  new ways - - tha t  i t ' s  h a r d  t o  k e e p  t r a c k .  Can you  
d i s t i n g u i s h  t h e  d i f f e r e n c e  be tween  a c t i v e  a n d  p a s s i v e  s o l a r  
e n e r g y  r i g h t  now? 

I t ' s  p o s s i b l e  t o  g e t  new m e a n i n g s  f r o m  what  you a l r e a d y  
know a b o u t  l a n g u a g e .  P u t t i n g  t o g e t h e r  p a r t s  o f  w o r d s - - r o o t s  
and  p r e f i x e s  and  s u f f i x e s - - i s  a s k i l l  you a l r e a d y  u s e  e a c h  
d a y .  A p p l y i n g  t h a t  s k i l l  w i l l  h e l p  you a v o i d  v o c a b u l a r y  
p r o b l e m s  when r e a d i n g  n e w s p a p e r s  a n d  m a g a z i n e s  o r  l i s t e n i n g  
t o  news r e p o r t s  a b o u t  e n e r g y  i n  t h e  8 0 ' s .  

Many o f  t h e  w o r d s  i n  t h e  E n g l i s h  l a n g u a g e  a re  o b t a i n e d  
by c o m b i n i n g  root  w o r d s  w i t h  Greek  or L a t i n  p r e f i x e s  and  
s u f f i x e s .  I n  t h i s  a c t i v i t y ,  y o u ' l l  b e  w o r k i n g  w i t h  p r e f i x e s ,  
s u f f i x e s ,  and  r o o t s  t o  h e l p  you improve  y o u r  v o c a b u l a r y .  

D R A F T  
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0 bjectives 
A t  t h e  c o m p l e t i o n  of t h i s  a c t i v i t y ,  you s h o u l d  b e  ab le  t o  Q 
o e x p l a i n  how l a n g u a g e  d e v e l o p s ,  
o i d e n t i f y  some e n e r g y  v o c a b u l a r y  and t e c h n i c a l  

o d e f i n e  some p r e f i x e s ,  r o o t s ,  and  s u f f i x e s .  
v o c a b u l a r y ,  and  

Skills and Knowledge You Need 
A l a n g u a g e  is  made up by  t h o s e  p e o p l e  who u s e  i t  
P r e f i x e s ,  r oo t s ,  and  s u f f i x e s  are k e y s  t o  t h e  meanings  
of  words 
P a r t s  o f  words  c a n  b e  r e a r r a n g e d  t o  p r o d u c e  new words  

( Materials 
pe:nc i l  or  pen  
.d i 12 t i o n  a r  y 

Proced u re 
T h i s  a c t i v i t y  h a s  f o u r  w o r k s h e e t s .  Each one  g i v e s  you 

some i n f o r m a t i o n  and  t h e n  a s k s  you t o  do s o m e t h i n g  w i t h  i t .  

Questions 
1. How are new words  c r e a t e d ?  

2 .  What o t h e r  l a n g u a g e s  b e s i d e s  L a t i n  and Greek does 
E n g l i s h  bo r row f rom? Can you g i v e  some examples?  

3. Why d o e s  t h e  e n e r g y  f i e l d  have  s o  many new words?  
I n  what  o t h e r  f i e l d s  would you e x p e c t  t o  f i n d  a l o t  
o f  new words t o d a y ?  

(x Back 
7 

You and t h e  p e o p l e  a r o u n d  you a re  c r e a t i n g  y o u r  l anguage  
as  you make new words.  Whenever a new s u b j e c t  o r  a new p r o b -  
l e m  a r i s e s ,  p e o p l e  i n v e n t  words  w i t h  which  t o  t a l k  a b o u t  i t .  
In  i n v e n t i n g  words ,  t h e y  o f t e n  u s e  o l d ,  f a m i l i a r  p i e c e s  o f  
words ,  t a k e n  f rom Greek o r  L a t i n .  

The e n e r g y  f i e l d  is  j u s t  o n e  of  t h e  many f i e l d s  t h a t  
u s e s  a n c i e n t  w o r d - p i e c e s  t o  make new words.  

/ 
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Going Further 

r- 

Make a n  e n e r g y  m i n i - d i c t i o n a r y  u s i n g  a t  l ea s t  t e n  of 
t h e  v o c a b u l a r y  terms from t h e  l ist  be low.  Create a 
c o v e r  f o r  your  d i c t i o n a r y  b y  making an o r i g i n a l  d r a w i n g  
o r  d e s i g n  re la ted  t o  e n e r g y .  Word l i s t :  b i o m a s s ,  
b i t u m i n o u s ,  c a t a l y t i c  c o n v e r t e r ,  c o a l  l i q u e f a c t i o n ,  
g e o p r e s s u r e d  r e s e r v o i r ,  h y d r o e l e c t r i c ,  p h o t o s y n t h e s i s ,  
r a d i o a c t i v e ,  t he rmodynamics ,  o c t a n e ,  k e r o s e n e ,  a n a e r o b i c  
d i g e s t i o n ,  b i o f u e l s ,  c o n s e r v a t i o n ,  e n t r o p y ,  g a s o h o l ,  
i n f i l t r a t i o n ,  p e t r o c h e m i c a l s ,  p y r a n o m e t e r ,  r e c l a m a t i o n ,  
r e t r o f i t ,  s o l a r i u m .  

Complete  t h e  c r o s s w o r d  p u z z l e .  

Make a m o b i l e  i n c o r p o r a t i n g  f i v e  o r  s i x  r e l a t e d  e n e r g y  
words  and p i c t u r e s  t o  g o  w i t h  them.  

I 

cc 
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Compound Words 

When t w o  words  are u s e d  t o g e t h e r  o f t e n  enough t h e y  become 
one  word.. For e x a m p l e ,  f i r e  and  place have  been  p u t  t o g e t h e r  
t o  fo rm o u r  word f i r e p l a c e .  Compound words  are  f a s t e r  and 
eas ie r  t o  u s e  t h a n  t h e i r  o r i g i n a l  s e p a r a t e  p a r t s .  An example 
of  an e n e r g y  word which  is  a compound word is  f e e d s t o c k .  A 
f e e d s t o c k  is any r e s o u r c e  t h a t  is u s e d  as  t h e  r a w  ma te r i a l  f o r  
making fUe1,  m e d i c i n e ,  c h e m i c a l s ,  f e r t i l i z e r s ,  e t c .  P e t r o l e u m  
is a f e e c l s t o c k  f o r  many p l a s t i c s .  

P a r t  A .  Each word i n  Column I c a n  b e  p u t  t o g e t h e r  w i t h  a 
word f rom Column I1 t o  make a compound word which 
c o u l d  b e  u s e d  i n  d i s c u s s i n g  e n e r g y .  Match Column 
I w i t h  I 1  and wri te  t h e  new compound i n  t h e  s p a c e  
p r o v i d e d .  

C o l u m r i  I - C o l u m n  I1 Compounds 

1. r a d i o  A .  p u t  1. 

2 .  h o r s e  
3. s u g a r  
4 .  l a n d  
5.  wind 
6 .  steam 
7. man 
8. g r e e n  
9.  b l a c k  

10  . oc t  
11. ground  
1 2 .  w e a t h e r  

E3. 

C .  
D .  
E .  

F. 
c. 
€I. 

I .  

J. 
K. 
L. 

s c a p e  
m i l l  
k i n d  
house  
a c t i v e  
power 
b o a t  
o u t  
c a n e  
s t r i p p i n p  
water 

2. 

3. 

4 .  

5 .  

6.  
7 .  

8. 

9. 

10. 

11. 

12. 
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P a r t  E. S e e  how many compound words  you c a n  f i n d  i n  t h i s  
word p u z z l e .  The  words  are "sun" w o r d s ,  and  
t h e r e  are f o u r t e e n  of them i n  t h e  p u z z l e .  An 
example  o f  a "sun" word is  sunbeam. Some of t h e  

s may be s p e l l e d  downward ,  

U R E T U R G H I R U O  

N D W O E N U S J I N E  
G N K P L bl L B 0 B S S 

L U P S Q R S I N N E I .  
A S U N L I G H T U T R  
S U S U N B E A M S S N  
S U N S T R U C I( W X U 
E Z A B C H S I F N U S  
S U N B O N N E T D E F  

1. s u n f l o w e r  
2 .  s u n d i a l  
3. s u n b u r s t  

4 .  sunroom 
5.  s u n s t r o k e  ' 

Par t  D .  L i s t  a t  l e a s t  t e n  a d d i t i o n a l  compound words w h i c h  
u s e  "sun" as t h e  f i r s t  p a r t  o f  t h e  word. U s e  a 
d i c t i o n a r y  t o  h e l p  you. D o  n o t  u s e  any  words 
p r e v i o u s l y  u s e d .  

10. 
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Prefixes 

root  word t o  form a new word .  P r e f i x e s  u s u a l l y  have a meaning 
t h e m s e l v e s .  T h e s e  meanings  remain  n e a r l y  t h e  same when p r e -  
f i x e s  are  added t o  v a r i o u s  base o r  roo t  w o r d s .  G e n e r a l l y ,  pre-  
f i x e s  a re  borrowed from L a t i n  o r  Greek l a n g u a g e s  t o  h e l p  u s  
make new words.  For example ,  p& means below o r  u n d e r ;  m a r i n e  
a lways  h a s  t o  do w i t h  t h e  sea. T h e r e f o r e ,  submar ine  means under  
t h e  sea.  Some o t h e r  common p r e f i x e s  and t h e i r  meanings a r e  

p r e  -- before 
s u p e r  -- o v e r ,  above 
t r a n s  -- across 
d i  -- t w o  

A p r e f i x  is a group of l e t t e r s  p u t  i n  f r o n t  of a base o r  

A s  c a n  be s e e n ,  a p r e f i x  is  g e n e r a l l y  one  o r  t w o  s y l l a b l e s  
coming b e f o r e  a root  word. 

P a r t  A .  B e l o w  are e n e r g y  words which have a p r e f i x .  
U n d e r l i n e  t h e  p r e f i x  f o r  e a c h  word and t h e n  
write t h e  d e f i n i t i o n  o f  t h e  p r e f i x  i n  t h e  
s p a c e  p r o v i d e d .  U s e  d i c t i o n a r i e s  as needed .  

1. m i c r o w a v e  

2 .  demol i sh  
3. e x p o r t  
4 .  impor t  
5 .  t r a n s p a r e n t  
P a r t  B. 

P r e f i x  

1. u l t r a  
2 .  i n f r a  
3. r e  
4 .  b i o  
5. hydr  ( 0  1 
6. p h o t o  
7 .  geo 
8. h e l i o  
9. mega. 

10 .  con 

P r e f i x e s  a l l  ha.ve meanings .  The  meaning of t h e  
p r e f i x  h e l p s  u s  t o  u n d e r s t a n d  a word. Here a re  
some p r e f i x e s  o f t e n  u s e d  i n  d i s c u s s i o n s  abou t  
so la r  e n e r g y  o r  a l t e r n a t i v e  e n e r g y  r e s o u r c e s .  
Us ing  a d i c t i o n a r y  as  a r e f e r e n c e ,  f i l l  i n  t h e  
b l a n k  p r o v i d e d  w i t h  a d e f i n i t i o n  o f  t h e  word.  
U s e  t h e  meaning of t h e  p r e f i x  a s  p a r t  of t h e  
d e f i n i t i o n .  

O r i g i n  Meaning Word 

L a t i n  beyond u l t r a v i o l e t  
L a t i n  below i n f r a r e d  
L a t i n  a g a i n  r enewab le  
Greek l i f e  b i o c o n v e r s i o n  
Greek water h y d r o e l e c t r i c  
Greek  l i g h t  p h o t o v o l t a i c s  
Greek e a r t h  geo the rma l  
Greek s u n  he  1 i o s t  a t  
L a t i n  m i l l i o n  megawatt 
L a t i n  w i t h  c o n c e n t  r a t e  
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Worksheet 3 

Suffixes 

S u f f i x e s  are e n d i n g s  added t o  words  t o  form a new t e r m .  
Some s u f f i x e s  w i l l  make one  k i n d  o f  word i n t o  a n o t h e r  k i n d ,  
as  w i t h  t h e  s u f f i x  - m e n t .  For example ,  a g r e e  ( v e r b )  + ment  = 
a g r e e m e n t  ( n o u n ) .  Here are some common s u f f i x e s  used  t o  form 
nouns:  -ion, - t i o n ,  - s i o n ,  -is$, - e r ,  - o r ,  - n e s s ,  o r  - a n c e ,  
- e n c e .  The f o l l o w i n g  s g f f i x e s  u s u a l l y  form a d j e c t i v e s :  - o u s ,  
-ious, - a b l e ,  - i b Z e ,  -aZ, - i v e .  

P a r t  A .  U n d e r l i n e  t h e  s u f f i x  of each w o r d ,  and i n d i c a t e  
on t h e  l i n e  p r o v i d e d  w h e t h e r  t h e  word is  a noun 
o r  an a d j e c t i v e .  I f  you are u n s u r e ,  check a 
d i c t i o n a r y .  

1. f u s i o n  6 .  g e o l o g i s t  
7 .  p h o t o g r a p h e r  2 .  g a s i f i c a t i o n  - 

3 .  t h e r m a l  8. reac tor  
4 .  r a d i a t i o n  9. economica l  
5. c o n v e r s i o n  10. in f l ammable  

P a r t  B. Each o f  t h e  words  below h a s  b o t h  a p r e f i x  t.nd a 
s u f f i x .  U n d e r l i n e  t h e  p r e f i x  once  and t h e  s u f f i x  
twice.  Write t h e  d e f i n i t i o n  of t h e  word i n  t h e  
s p a c e  p r o v i d e d .  

1. 
2 .  
3. 

4.  

5. 
6.  

7. 

8. 

9. 

r e f  l ec tor  
c o n v e c t  i o n  
e v a p o r a t i o n  
b i o c o n v e r s i o n  
env i ronmen t  
e m i  ss i o n  
d e f o r e s t a t  i o n  
s u p e r c o n d u c t o r  
h e l i o s c o p e  
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Root Words 

Our l a n g u a g e  is  made u p  o f  many L a t i n  a n d  Greek  root 
w o r d s .  The roo t  c o n t a i n s  a w o r d ' s  bas i c  m e a n i n g .  Under-  
s t a n d i n g  root  w o r d s  w i l l  h e l p  b r o a d e n  y o u r  v o c a b u l a r y .  Here 
are a few e x a m p l e s :  

d u c  
dynam 
gen  
i n s u l a  
po r t  
t h e r m  
v e r t  
f e r  

l ead  as i n  c o n d u c t o r  
power as i n  dynamic  
p r o d u c e  as i n  g e n e r a t o r  
i s l a n d  as i n  i n s u l a t i o n  
c a r r y  as  i n  po r t ab le  
h e a t  as  i n  t h e r m o s t a t  
t u r n  as i n  c o n v e r t  
bear as i n  t r a n s f e r  

Read t h e  f o l l o w i n g  passage t h r o u g h  t o  see wha t  i t  t e l l s  
you a b o u t  a s o l a r  c o l l e c t o r .  Some of t h e  words a re  u n d e r -  
l i n e d .  I n  t h e  spaces p r o v i d e d  below t h e  p a s s a g e ,  w r i t e  t h e  
m e a n i n g  o f  t h e  word based o n  y o u r  knowledge  o f  t h e  p a r t s  of 
w o r d s .  U s e  a d i c t i o n a r y  i f  you  n e e d  h e l p .  

A s o l a r  c o l l e c t o r  is a box t h a t  
c o l l e c t s  s o l a r  e n e r g y  a n d  t u r n s  i t  
i n t o  h e a t .  R a d i a t i o n  f r o m  t h e  s u n  
p a s s e s  t h r o u g h  a t r a n s p a r e n t  mate- 
r i a l  l i k e  g l a s s  o n  t h e  t o p  s i d e  of 
t h e  b o x .  Under  t h e  g lass  is a metal  
absorber p l a t e .  When t h e  r a d i a t i o n  
h i t s  t h e  p l a t e ,  t h e  p l a t e  h e a t s  u p .  
The h e a t  wou ld  escape, b u t  t h e r e  is  
i n s u l a t i o n  b e h i n d  t h e  absorber. The  
i n s u l a t i o n ,  t h e  s i d e s  of t h e  box, 

-- 

and  t h e  g l a s s  t r a p  t h e  h e a t  so  t h e  p l a t e  g e t s  h o t t e r .  
N o w  water  passes t h r o u g h  p i p e s  i n  t h e  absorber p l a t e  
and  is  h e a t e d  u p .  The  water t r a n s p o r t s  t h e  h e a t  t o  a n  
i n s u l a t e d  s torage  t a n k .  

from t h e  t a n k .  The s u n ' s  r a d i a n t  e n e r g y  h a s  b e e n  - con-  
v e r t e d  t o  h e a t  f o r  y o u .  

When you wan t  a h o t  s h o w e r ,  you  j u s t  d r a w  water 

-- 

1. c o l l e c t o r  
2 .  r a d i a t i o n  
3. t r a n s p a r e n t  
4 .  absorber  
5 .  i n s u l  a t  i o n  
6 .  t r a n s p o r t s  
7 .  c o n v e r t e d  
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Energy Crossword 
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Across 

1. prefix, heat 
2. a liquid measure 
4. force 
6. smoke and fog 
8. degassed coal 
10. Metric temperature 
13. abbr. Second Law 

14. abbr. Organization 
Thermodynamics 

Petroleum Exporting 
Countries 

core of an atom 
17. positively charged 

20. soft coal 
21. British word for 

gasoline 
23. 1/10 of a cent 
25. black gold 
26. a machine that con- 

18. 7-8-9-- 

verts energy to 
motion 

29. 
30. 
32. 
35. 
36. 

38. 
39. 
40. 

41. 
42. 

atomic half-- 
flammable liquid 
opposite of freeze 
ebbing and flowing 
two atoms having same 
number of protons in 
nucleus 
carbonized moss 
left-overs 
abbr. Ocean Thermal 
Energy Conversion 
nuclear reactor 
thermal 

Down 

1. temperature device 
3. reuse 
5. negatively charged 

particle 
6. type of energy 
7. petroleum product 

9. petroleum distillate 
10. organic 
11. atoms with positive or 

negative charge 
12. abbr. synthetic natural 

gas 
15. Metric unit of heat 

energy 
16. abbr. magnetohydro- 

dynamic 
19. unclean (noun) 
22. the lightest metal 
24. period of low demand 
17. Greek prefix, earth 
28. - gasification 
31. 4'90 on Periodic Table 
33. intense beam of light 
34. Greek prefix, water 
37. abbr. Pounds per Square 

Inch 



3-10 



e* Teacher Information 

Energy Words 
Suggested Grade Level and Discip 

Grades 6-10 
Language A r t s  

ine 

- 
Skill Objectives 

Defining p r e f i x e s  , r o o t s ,  s u f f i x e s  

Making compound words 

Developing an awareness of energy/ technica l  vocabulary 

Increas ing  vocabulary and s p e l l i n g  s k i l l s  

Recognizing evolu t ion  of vocabulary t o  accommodate technologica l  
advances 

Major Understandings 
Cer ta in  p r e f i x e s ,  r o o t s ,  and s u f f i x e s  recur  i n  our language. 

S c i e n t i f i c / t e c h n i c a l  vocabulary on energy resources  has  evolved 
based on p r i n c i p l e s  of language development. 

\ 1 
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Background 
Many of t h e  words i n  t h e  Engl ish language a r e  der ived from combina- 

t i o n s  of r o o t  o r  base words, p r e f i x e s ,  and s u f f i x e s .  Most of our pre-  
f i x e s  and s u f f i x e s  come from the  Greek o r  La t in .  Many s c i e n t i f i c  o r  
t e c h n i c a l  terms used i n  a r t ic les  and books on energy employ vocabulary 
t h a t  uses these  word p a r t s .  Learning them w i l l  he lp  s tuden t s  i n  
developing t h e i r  vocabulary as w e l l  a s  t h e i r  energy awareness. 

Advance Planning 
Study t h e  worksheets t o  determine whether t he  l e v e l  of d i f f i c u l t y  
i s  appropr i a t e  f o r  your s tuden t s .  The f i r s t  exe rc i se s  are easy ,  
but  t h e  l a t e r  ones become inc reas ing ly  d i f f i c u l t .  

These a c t i v i t i e s  can be incorporated i n t o  most u n i t s  of s tudy  on 
vocabulary where t h e  s k i l l s  of p r e f i x e s  and s u f f i x e s  are being 
taught .  However, they can be  used as a u n i t  w i th in  themselves.  
Have d i c t i o n a r i e s  a v a i l a b l e  f o r  s tudent  use.  

Have e i t h e r  xeroxed copies  of t h e  a c t i v i t y  s h e e t s  a v a i l a b l e  f o r  
s tudent  u s e  or  make a t ransparency of t h e  a c t i v i t y  shee t  t o  use 
a s  a l a r g e  group a c t i v i t y .  



3-12 

Suggested Time Allotment 
T i m e  w i l l  vary  depending on whether t h e  t e a c h e r  i s  i n c o r p o r a t i n g  
t h e s e  ac t iv i t i e s  i n t o  a vocabulary u n i t  o r  u s i n g  them as a self-  
contained u n i t ,  and depending on whether t h e  ac t iv i t i e s  are done 
as l a r g e  group o r  small group a c t i v i t i e s .  

S u gg e s t ed A p p roach 
It i s  recommended t h a t  t h e  t e a c h e r  have in t roduced  and d iscussed  
complound words, p r e f i x e s ,  s u f f i x e s ,  and r o o t s  p r e v i o u s l y ,  s i n c e  
t h e  e x p l a n a t i o n  of t h e s e  word p a r t s  i n  t h e  a c t i v i t y  i s  very  b r i e f .  

The v a r i o u s  p a r t s  of t h i s  a c t i v i t y  a l l o w  f o r  a v a r i e t y  of ap- 
proaches.  They can b e  done as i n d i v i d u a l  ass ignments ,  s m a l l  group 
ac t iv i t i e s ,  o r  as a f u l l  class l e s s o n .  Any given e x e r c i s e  may be 
d i s t r i b u t e d  as a handout o r  shown on an  overhead. 

. 

Since a r r i v i n g  a t  a c o r r e c t  d e f i n i t i o n  from word p a r t s  can be 
t r i c ' k y ,  i t  i s  recommended t h a t  each e x e r c i s e  be reviewed by t h e  
t e a c h e r  w i t h  t h e  whole group. 
be ing  m i s l e d  by a t o o - l i t e r a l  i n t e r p r e t a t i o n  of s o m e  words. 

This  w i l l  h e l p  s t u d e n t s  who are 

Group review is  e s p e c i a l l y  valuab1e. i . f  s t u d e n t s  are t h e n  l e d  t o  
bra ins torm o t h e r  examples of "words made from p a r t s  ,I1 and perhaps 
even make up new words f o r  f u t u r e  technologies  t h a t  they  can 
imagine . 

The beginning task was geared for Zow-achievers. 
compound words and not the use of pref ixes  and su f f ixes .  
tasks  increase i n  d i f f i c u z t y .  

It deaZs with 
The 

Po i n t s f 01 r D i sc u ss io n 
What i s  a compound word? A p r e f i x ?  A s u f f i x ?  A r o o t  word? 

What are some examples of t h e s e  - n o t  found i n  t h e  a c t i v i t y ?  

What o t h e r  s u b j e c t  areas have developed t h e i r  own sets of s p e c i a l  
word:;? 

How do new terms come i n t o  o u r  language? What languages a i d  u s  
i n  developing new words? 

Typical Ftesults 
R e s u l t s  w i l l  v a r y  depending on t h e  s t u d e n t s .  I n  g e n e r a l ,  s t u d e n t s  
w i l l  improve t h e i r  a b i l i t y  t o  recognize  t h e  meaning of a word and 
w i l l  be more comfortable  when r e a d i n g  t e c h n i c a l  material w r i t t e n  
on grade l e v e l .  



Eva1 u at i on 
Teacher observa t ion  throughout t h e  a c t i v i t y  o f f e r s  o p p o r t u n i t i e s  
f o r  encouragement eva lua t ion .  Since each e x e r c i s e  i s  s h o r t ,  
one e x e r c i s e  can be evaluated whi le  s t u d e n t s  are working on t h e  
next .  

Ref ere nces 
Crabbe, David and Richard McBri.de, e d s .  The World Energy Rook 

(Cambridge, MA: The MIT P r e s s ,  1 9 7 9 ) .  

Fowler, John M. and King C. Kryger. "Al te rna t ive  Energy Sources: 
A Glossary of Terms'' NSTA Factsheet 1/18 
formation Center ,  P.O. Box 62,  Oak Ridge, TN 37830) 

(DOE Technical In- 

Hunt , V. Daniel .  Energy Dic t ionary  
(New York: Van Nostrand Reinhold Company, 1979) .  

Energy Crossword Key 

http://McBri.de
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Solar Energy 4 
Sentence Combining 

Introduction 
On t e l e v i s i o n ,  i n  t h e  n e w s p a p e r ,  a n d  i n  s c h o o l s ,  e n e r g y  

is  o n e  o f  t o d a y ' s  i m p o r t a n t  t o p i c s .  P e r h a p s  you h a v e  a l r e a d y  
s t u d i e d  e n e r g y  i n  some of y o u r  c o u r s e s ,  and  you may h a v e  b e e n  
a s s i g n e d  r e p o r t s  t o  w r i t e  on e n e r g y  t o p i c s .  I n  t h i s  a c t i v i t y  
you  w i l l  be u s i n g  a t e c h n i q u e  c a l l e d  " s e n t e n c e  c o m b i n i n g "  t o  
w r i t e  about  e n e r g y .  

When you w r i t e ,  you must make choices. The first choice 
i n  good w r i t i n g  is t o  d e c i d e  wha t  i d e a  you w i s h  t o  e x p r e s s ,  
a n d  t h e  s e c o n d  choice is  t o  decide how t o  e x p r e s s  y o u r  i d e a  
f l u e n t l y  a n d  c l e a r l y .  

A s e n t e n c e  i s  a g r o u p  of w o r d s  j o i n e d  t o g e t h e r  t o  e x p r e s s  
a ma in  i d e a .  Most o f  t h e  main  i d e a s  i n  w e l l - w r i t t e n  s e n t e n c e s  
a re  made u p  o f  smaller i d e a s .  I f  s e n t e n c e s  were w r i t t e n  s o  
o n l y  t h e  smal le r  i d e a s  w e r e  e x p r e s s e d  each t i m e ,  t h e  r e s u l t  
w o u l d  be s h o r t ,  choppy  s e n t e n c e s .  The f o l l o w i n g  s e n t e n c e s  
show t h i s  k i n d  o f  choppy  w r i t i n g .  

K e v i n  b u i l t  a w i n d m i l l .  The  w i n d m i l l  w a s  a 
scale mode l .  The  w i n d m i l l  w a s  f o r  t h e  s c i e n c e  
f a i r .  

T h e s e  i d e a s  c a n  be combined  i n  o n e  s e n t e n c e  t o  f o r m  a more 
f l u e n t  e x p r e s s i o n .  

Kev in  b u i l t  a s ca l e  model  o f  a w i n d m i l l  f o r  
t h e  s c i e n c e  f a i r .  
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Here is  a n o t h e r  e x a m p l e  of s h o r t ,  mono tonous  s e n t e n c e s .  

James Watt i n v e n t e d  t h e  e n g i n e .  The e n g i n e  + 

w a s  modern .  I t  w a s  a steam e n g i n e .  The  
i n v e n t i o n  was made i n  1765. 

T h e s e  i d e a s  c a n  b e  combined  t o  be less  wordy:  James Watt 
i n v e n t e d  t h e  modern steam e n g i n e  i n  1765. 

N o t  o n l y  d o e s  s e n t e n c e  c o m b i n i n g  i m p r o v e  t h e  f l u e n c y  o f  
y o u r  w r i t i n g ,  b u t  i t  a l s o  h e l p s  you t o  express  y o u r  i d e a s  
more c l e a r l y .  

Objectives 
A t  t h e  c o m p l e t i o n  of t h i s  a c t i v i t y ,  you  s h o u l d  be a b l e  t o  

o w r i t e  more f l u e n t l y ,  
o w r i t e  more mature s e n t e n c e s ,  a n d  
o e x p r e s s  a n  a w a r e n e s s  of a l t e r n a t i v e  e n e r g y  r e s o u r c e s .  

Skills and Knowledge You Need 
How t o  w r i t e  a s i m p l e  s e n t e n c e  

p e n c i l  o r  p e n  
p a p e r  o r  w r i t i n g  f o l d e r  
s e n t e n c e  c o m b i n i n g  w o r k s h e e t s  
d i c t i o n a r y  

Words You'll Learn 
p h o t o s y n t h e s i s ,  r a d i a n t  e n e r g y ,  s o l a r  c e l l s ,  p a s s i v e  

s o l a r  e n e r g y ,  biomass, m e t h a n o l ,  e t h a n o l  

Proced II re 
Complete e a c h  t a s k  as t h e  t e a c h e r  a s s i g n s  i t .  

A s  you  go  a l o n g ,  u s e  t h e  d i c t i o n a r y  t o  f i n d  t h e  m e a n i n g s  
of w o r d s  you  d o n ' t  u n d e r s t a n d .  
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Questions 
1. D o e s  a m a t u r e  w r i t e r  a l w a y s  u s e  l o n g  s e n t e n c e s ?  

2 .  Why i s  i t  v a l u a b l e  t o  b e  able  t o  w r i t e  b o t h  l o n g  
a n d  s h o r t  s e n t e n c e s ?  

3 .  Where e l se  d o  p e o p l e  combine  i d e a s  ( b e s i d e s  i n  
w r i t i n g  ) ? 

How d o  you  t h i n k  p e o p l e  i n v e n t  ways  o f  u s i n g  e n e r g y ?  4.  

5. What q u a l i t i e s  s h o u l d  a good e n e r g y  i n v e n t i o n  h a v e  
t oday?  

. 
Looking Back 

We o f t e n  f e e l  a n d  t h i n k  i n  s i m p l e ,  s e p a r a t e  i d e a s .  
" T h e r e  i s  t h e  s u n l i g h t .  I t  is b r i g h t .  I s i t  i n  t h e  s.un- 
l i g h t .  I f e e l  w a r m . "  By c o m b i n i n g  t h e s e  f r a g m e n t s  of 
t h o u g h t  and  f e e l i n g  w e  a r r i v e  a t  more m a t u r e  s t a t e m e n t s ,  con-  
c l u s i o n s . . .  and  q u e s t i o n s .  "When I s i t  i n  t h e  b r i g h t  s u n -  
l i g h t  I f e e l  w a r m .  Why is  t h a t ? "  

The e n e r g y  p r o b l e m s  t h e  w o r l d  f a c e s  are  n o t  s i m p l e  y e s -  
or-no,  b l a c k - o r - w h i t e  p r o b l e m s .  By r e a d i n g  a n d  r e s e a r c h i n g ,  
b y  t h i n k i n g  and  c o m b i n i n g  i d e a s ,  w e  w i l l  b e  a b l e  t o  f i n d  
w o r k a b l e  s o l u t i o n s .  

4 

Going Further 
D o  r e s e a r c h  f o r  a r e p o r t  on  o t h e r  f o r m s  o f  r e n e w a b l e  
e n e r g y  a n d  t a k e  n o t e s .  ( T r y  p a s s i v e  s o l a r  h o m e s ,  w ind  
e n e r g y ,  h y d r o p o w e r ,  p h o t o v o l t a i c s ,  g e o t h e r m a l  e n e r g y ,  
o c e a n  t h e r m a l  e n e r g y . )  Write y o u r  n o t e s  as  s i m p l e  s e n -  
t e n c e s .  Then t r y  t o  combine  y o u r  s i m p l e  s e n t e n c e s  i n t o  
more m a t u r e  s e n t e n c e s  f o r  t h e  r e p o r t .  



Worksheet I 

T a s k  1: Simple Sentences 

A s: imple s e n t e n c e  e x p r e s s e s  o n e  ma in  i d e a .  Combine t h e  
c l u s t e r  o f  s imp le  s e n t e n c e s  below t o  form a more d e v e l o p e d  
s i m p l e  s e n t e n c e .  

1. T h e r e  i s  a d e p l e t i o n  o f  r e s o u r c e s .  
2 .  The d e p l e t i o n  is r a p i d .  
3 .  The r e s o u r c e s  are  o u r s .  
4 .  The r e s o u r c e s  are e n e r g y .  

B e l o w  are  t w o  p o s s i b l e  ways you  m i g h t  h a v e  combined  t h e  
c l u s t e r  o f  f o u r  s e n t e n c e s .  D o  you  know o t h e r  p o s s i b i l i t i e s ?  

T h e r e  i s  a r a p i d  d e p l e t i o n  of o u r  e n e r g y  r e s o u r c e s .  

( o r )  

O u r  e n e r g y  r e s o u r c e s  are  r a p i d l y  b e i n g  d e p l e t e d .  

Combine t h e  f o l l o w i n g  c l u s t e r  of s e n t e n c e s  t o  f o r m  a 
more d e v e l o p e d  s i m p l e  s e n t e n c e .  

1. E n e r g y  t r a v e l s .  
2 .  The e n e r g y  is r a d i a n t .  
3. The e n e r g y  i s  f rom t h e  s u n .  
4 .  The t r a v e l l i n g  is  t o  t h e  e a r t h .  
5 .  The t r a v e l l i n g  is  a t  a s p e e d .  
6 .  The s p e e d  is of 300,000 k i l o m e t e r s  pe r  second..  

WRITE YOUR SENTENCE. 

B e l o w  are t w o  p o s s i b l e  ways  you m i g h t  h a v e  combined  t h e  
c l u s t e r  o f  s i x  s e n t e n c e s .  Can you t h i n k  o f  a n o t h e r  way? 

R a d i a n t  e n e r g y  t r a v e l s  f r o m  t h e  s u n  t o  t h e  e a r t h  
a t  a s p e e d  o f  300,000 k i l o m e t e r s  p e r  s e c o n d .  

( o r )  

A t  a s p e e d  o f  300,000 k i l o m e t e r s  p e r  s e c o n d ,  
r a d i a n t  e n e r g y  t r a v e l s  f r o m  t h e  s u n  t o  t h e  e a r t h .  
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T a s k  2 :  Compound Sentences 

A compound s e n t e n c e  j o i n s  t w o  m a i n  i d e a s  ( i n d e p e n d e n t  
c lauses)  t o g e t h e r  b y  u s i n g  c o n n e c t o r s  ( c o o r d i n a t i n g  c o n j u n c -  
t i o n s ) .  T h e  s i x  most common c o o r d i n a t i n g  c o n j u n c t i o n s  are  
and, but, for, yet, s o ,  or. Combine t h e  c l u s t e r s  o f  s i m p l e  
s e n t e n c e s  t o  f o r m  a compound s e n t e n c e .  T h e  c l u e s  ( i t a l i c i z e d  
w o r d s )  o n  l i n e s  f o u r  a n d  s e v e n  a re  t h e  c o o r d i n a t i n g  c o n j u n c -  
t i o n s  t o  u s e .  I n  l i n e s  e i g h t  a n d  n i n e ,  t h e  word SOMETHING is 
used o n l y  so  t h e  s i m p l e  s e n t e n c e  w i l l  make s e n s e .  You w i l l  
i n s e r t  words from t h e  f o l l o w i n g  s e n t e n c e  t o  rep lace  SOMETHING. 
D o  n o t  i n c l u d e  t h e  word SOMETHING i n  y o u r  c o m b i n e d  i dea .  
Notice the Commas before the coordinating conjunctions. 

1. 
2 .  
3. 
4 .  
5 .  
6 .  
7 .  
8 .  
9. 

H o m e s  now h e a t  w i t h  s u n l i g h t .  
T h e  h e a t i n g  is of water .  
T h e  homes a re  A m e r i c a n .  
T h e  homes are  a b o u t  35,000 ( ,  but) 
I n  I s rae l  homes have water h e a t e r s .  
T h e  homes a re  200,000. 
T h e  water h e a t e r s  are  s o l a r .  ( ,  a n d )  
I n  J a p a n  t h e  f i g u r e  is SOMETHING. 
T h e  SOMETHING is o v e r  t w o  m i l l i o n .  

WRITE YOUR SENTENCE. 

Below i s  o n e  p o s s i b l e  way t o  c o m b i n e  t h e  n i n e  s i m p l e  s e n -  
t e n c e s .  Can y o u  t h i n k  of a n o t h e r  a l t e r n a t i v e ?  

About  35,000 A m e r i c a n  homes now h e a t  water w i t h  
s u n l i g h t ,  but i n  I s r ae l  200,000 homes  have s o l a r  
water h e a t e r s ,  a n d  i n  J a p a n  t h e  f i g u r e  i s  o v e r  
t w o  m i l l i o n .  



T a s k  3: Co m p I ex S e n ten ce s 

I n  a s e n t e n c e  c o n t a i n i n g  more t h a n  o n e  i d e a ,  sometimes 
o n e  i d e a  is  more i m p o r t a n t  t h a n  a n o t h e r .  The s e n t e n c e  mus t  
be a r r a n g e d  so t h a t  t h e  more i m p o r t a n t  i d e a  r e c e i v e s  t h e  
greater e m p h a s i s .  Such  a s e n t e n c e ,  c o n t a i n i n g  o n e  main  i d e a  
( i n d e p e n d e n t  c l a u s e )  a n d  a t  l eas t  o n e  s u b o r d i n a t e  i d e a  
( d e p e n d e n t  c l a u s e ) ,  is ca l l ed  a complex  s e n t e n c e .  

Combine t h e  c l u s t e r s  of simple sentences below t o  form 
a complex  s e n t e n c e .  Complex s e n t e n c e s  are  j o i n e d  t o g e t h e r  
by t h e  u s e  o f  c o n n e c t o r s  ( s u b o r d i n a t i n g  c o n j u n c t i o n s ) .  Fo l -  
l o w i n g  :is a l i s t  o f  f r e q u e n t l y  u s e d  s u b o r d i n a t i n g  c o n j u n c -  
t i o n s :  a f t e r ,  although, a s ,  b e c a u s e ,  s i n c e ,  w h i c h ,  whi  Ze. 
T h e r e  a r e  o t h e r  s u b o r d i n a t i n g  c o n j u n c t i o n s .  

1. The s u n  is  r e s p o n s i b l e .  
2 .  The  r e s p o n s i b i l i t y  i s  f o r  p h o t o s y n t h e s i s .  ( ,  w h i c h )  
3. P h o t o s y n t h e s i s  is a process.  
4 .  I t  is a process i n  w h i c h  p l a n t s  s to re  e n e r g y .  
5 .  The p l a n t s  are g r e e n .  
6 .  The e n e r g y  is  r a d i a n t .  

WRITE YOUR SENTENCE, 

D i d  y o u r  c o m b i n a t i o n  r e a d  l i k e  t h i s ?  

The s u n  i s  r e s p o n s i b l e  f o r  p h o t o s y n t h e s i s ,  w h i c h  is  a 
p r o c e s s  o f  g r e e n  p l a n t s  s t o r i n g  r a d i a n t  e n e r g y .  

a 



Worksheet 2 
Writing a Paragraph 

Combine t h e  s e n t e n c e s  i n  e a c h  c l u s t e r  t o  f o r m  a s i n g l e  
sentence.  Add a n y  c o n n e c t i n g  w o r d s  you n e e d .  Write t h e  
combined  s e n t e n c e s  as a p a r a g r a p h .  

1. C a r l  B e r d a h l  t e s t e d  S O M E T H I N G .  
2 .  Ray B a r t l e t t  t e s t e d  SOMETHING.  
3. The SOMETHING w a s  a n  a i r s h i p .  

4 .  They are  f r o m  SOMEWHERE. 
5.  The  SOMEWHERE is C a l - T e c h .  

6 .  T h e i r  a i r s h i p  is powered .  
7 .  The  p o w e r i n g  i s  by  s o l a r  c e l l s .  
8 .  The c e l l s  c o n v e r t  s u n l i g h t .  
9. The  c o n v e r s i o n  is i n t o  e n e r g y .  

10.  The  e n e r g y  r u n s  a motor. 
11. The motor f l i e s  t h e  s h i p .  

1 2 .  The  a i r s h i p  t r a v e l s .  
13. The t r a v e l l i n g  is a t  t h r e e  m i l e s  p e r  h o u r .  
1 4 .  The t r a v e l l i n g  is  on s o l a r  power. 

15. I t  u s e s  h e l i u m .  
16. The u s i n g  i s  f o r  l i f t .  

17 .  The s h i p  i s  w i d e .  
18. The  w i d t h  is n i n e  f e e t .  
19. I t  w e i g h s  8.5 p o u n d s .  

I f r o m  Scholastic Science World, Sept.  21, 1978. I WRITE YOUR SENTENCES AND COMBINE THEM I N  A PARAGRAPH. 
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P a r t  2 

T r y  a n o t h e r  p a r a g r a p h .  
s i n g l e  s e n t e n c e .  Write y o u r  
u s i n g  a n y  c o n n e c t i n g  words y 

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

1. T h e  solarmobile  w a s  b u i l t .  
2 .  The  b u i l d i n g  was b y  t h e  Europeans.  

3. I t  w a s  shown.  
4 .  The  s h o w i n g  w a s  t h e  f i r s t .  
5 .  The  s h o w i n g  w a s  i n  S a s b a c h .  
6 .  S a s b a c h  is  i n  West Germany.  

7. C e l l s  were m o u n t e d .  
8. The  c e l l s  w e r e  s o l a r .  
9. T h e  m o u n t i n g  w a s  a top  SOMETHING.  

10. The  SOMETHING w a s  a t r i c y c l e .  

11. E n e r g y  g e n e r a t e d  e l e c t r i c i t y .  
1 2 .  The  e n e r g y  w a s  s o l a r .  
13. T h e  g e n e r a t i n g  d r o v e  SOMETHING.  
1 4 .  The  SOMETHING w a s  a motor. 
15. T h e  motor w a s  s m a l l .  

from Scholast ic  Science World, Oct. 5, 1978. 

WRITE YOUR SENTENCES AND COMBINE THEM I N  A PARAGRAPH. 



A 

Worksheet 3 

Extending Paragraphs 

A f t e r  you  h a v e  combined  e a c h  c l u s t e r  i n  t h e  f o l l o w i n g  
t a s k  t o  f o r m  s i m p l e  s e n t e n c e s ,  you w i l l  h a v e  t h e  f i r s t  p a r a -  
g r a p h  of a n  e s s a y  on G r e e k  a r c h i t e c t u r e .  When you f i n i s h ,  
you  are t o  c h e c k  w i t h  a n  e n c y c l o p e d i a  o r  o t h e r  r e s o u r c e  book  
a n d  w r i t e  a n o t h e r  p a r a g r a p h  on  s o l a r  e n e r g y  u s e d  b y  t h e  G r e e k s  
P e r h a p s  you m i g h t  wan t  t o  c h e c k  o n  t h e  c i t i e s  o f  O l y n t h u s  o r  
P r i e n e .  The  so la r  a r c h i t e c t u r e  t h e r e  w a s  e x t r a o r d i n a r y .  

1. Greece i s  a c o u n t r y .  
2 .  The c o u n t r y  is b e a u t i f u l .  
3. I t  is  a c o u n t r y  w i t h  a p a s t .  
4 .  T h e  pas t  is  g l o r i o u s .  

5 .  The a r c h i t e c t u r e  is s u p e r b .  
6 .  The  a r c h i t e c t u r e  is G r e e k .  
7 .  The a r c h i t e c t u r e  i s  a n c i e n t .  

8 .  The  r u i n s  t e s t i f y .  
9.  The  r u i n s  are o f  v i l l a s .  

10.  They t e s t i f y  t o  SOMETHING. 
11. The SOMETHING i s  t h e  a r t i s t r y  and  knowledge .  
1 2 .  The  a r t i s t r y  and  knowledge  is o f  t h e  G r e e k s .  

13.  A t h e n s  p r o d u c e d  t h i n k e r s .  
1 4 .  The  t h i n k e r s  were grea t .  
15. S o c r a t e s  w a s  a t h i n k e r .  
16. A r i s t o t l e  w a s  LI t h i n k e r .  

17.  A r i s t o t l e  a d v o c a t e d  so la r  e n e r g y .  
18.  Socrates  a d v o c a t e d  solar e n e r g y .  
19.  The  s o l a r  e n e r g y  was p a s s i v e .  

WRITE YOUR SENTENCES AND COMBINE THEM I N  A PARAGRAPH, 

WRITE A SECOND PARAGRAPH FROM RESEARCH. 
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Writing a Composition 
I n  t h e  f o l l o w i n g  exercise,  you  w i l l  combine  c l u s t e r s  o f  

s e n t e n c e s  t o  f o r m  t w o  separate  p a r a g r a p h s .  Only  t h e  f i r s t  
s e n t e n c e  of t h e  t h i r d  p a r a g r a p h  i s  p r o v i d e d .  D e t a i l s  a n d  
i n s t r u c t i o n s  a b o u t  f i n i s h i n g  t h e  e s s a y  are a t  t h e  e n d  o f  t h e  
c l u s t e r  p r o v i d e d  f o r  t h e  b e g i n n i n g  o f  t h e  t h i r d  p a r a g r a p h .  

P a r a g r a p h  One 

1. B i o m a s s  i s  a r e s o u r c e .  
2 .  The r e s o u r c e  is e n e r g y .  
3. The e n e r g y  is  r e n e w a b l e .  

4 .  I t  i s  a. process.  
5 .  The process is c o n v e r s i o n .  

6 .  Wood an.d p l a n t  mat ter  are  

7 .  Crop  r e s i d u e s  are  c o n v e r t e d .  
8 .  Animal  wastes are converted.  
9 .  K e l p  is c o n v e r t e d .  

c o n v e r t e d .  

10. The c o n v e r s i o n  is  i n t o  
e n e r g y .  

11. S O M E T H I N G  w a s  e s t i m a t e d .  
1 2 .  The e s t i m a t i o n  w a s  i n  1979. 
13. The e s t i m a t i o n  w a s  by  t h e  

Off  i c e  of  T e c h n o l o g y  
P s s i s t a n c e .  

1 4 .  N i n e t y  p e r c e n t  of e n e r g y  
came f r o m  s o u r c e s .  

15. The e n e r g y  w a s  o u r s .  
16 .  The s o u r c e s  were non- 

r e n e w a b l e .  

1 7 .  T h e s e  s o u r c e s  i n c l u d e  o i l .  
18.  The o i l  i s  d o m e s t i c  and. 

19. T h e s e  s o u r c e s  i n c l u d e  

20. The n a t u r a l  gas is  d o m e s t i c  

2 1 .  T h e s e  s o u r c e s  i n c l u d e  coal .  
2 2 .  The coa l  is  d o m e s t i c .  

impor ted . .  

n a t u r a l  gas .  

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

2 3 .  I t  is  a l s o  e s t i m a t e d .  
24 .  By t h e  y e a r  2 0 0 0 ,  con-  

s u m p t i o n  c o u l d  come 
f r o m  biomass s o u r c e s .  

t h e  U.S. 

c u r r e n t .  

e n e r g y .  

t e e n  t o  t w e n t y  p e r c e n t .  

25.  The  c o n s u m p t i o n  is  i n  

26 .  The c o n s u m p t i o n  is  

27 .  The c o n s u m p t i o n  i s  of 

28. The consumption is f i f -  

29. The U . S .  n e e d s  i n d e p e n -  

30. The i n d e p e n d e n c e  is  from 

31. The e n e r g y  s o u r c e s  a re  

d e n c e .  

e n e r g y  sources .  

n o n r e n e w a b l e .  

32. P r o c e s s e s  mus t  be 

33. The p r o c e s s e s  a re  f o r  

34 .  The c o n v e r s i o n  is  of wood. 
35. The c o n v e r s i o n  is  o f  c r o p  

36. The c o n v e r s i o n  i s  t o  

37. The e n e r g y  is  u s a b l e .  

d e v e l o p e d .  

c o n v e r s i o n .  

r e s i d u e s .  

e n e r g y .  

38. Ways mus t  be d e v e l o p e d .  
3 9 .  The ways  are  f o r  h a r v e s t i n g  
40.  The ways  are f o r  c o l l e c t i n g  
4 1 .  The h a r v e s t i n g  a n d  co l -  

l e c t i n g  i s  o f  t h e s e  mate- 
r i a l s .  

4 2 .  The ways  mus t  a v o i d  damage.  
4 3 .  The damage i s  t o  t h e  e n v i -  

r o n m e n t .  
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P a r a g r a p h  Two 

1. B i o m a s s  c o n v e r s i o n  i n -  
c l u d e s  p r o c e s s e s .  

2. T h e  processes a re  t h r e e .  
3. The  p r o c e s s e s  a r e  major. 

4 .  I t  i n c l u d e s  c o m b u s t i o n .  
5. T h e  c o m b u s t i o n  is  d i r e c t .  
6. I t  i n c l u d e s  g a s i f i c a t i o n .  
7 .  T h e  g a s i f i c a t i o n  is a i r -  

b l o w n .  

8. T h e s e  m e t h o d s  are c o m -  

9.  T h e  compet i t ion is  w i t h  
p e t i t i v e .  

b u r n i n g .  
LO. T h e  b u r n i n g  is  o f  f u e l  o i l .  

L 1 .  A n o t h e r  m e t h o d  is  s y n -  

L2. T h e  s y n t h e s i s  i s  o f  f u e l .  
L3. The  f u e l  is  a l c o h o l .  

t h e s i s .  

L4. T h i s  i s  a c o n v e r s i o n .  
L5. T h e  c o n v e r s i o n  is f r o m  

L6. T h e  c o n v e r s i o n  is  t o  
s o l i d s .  

l i q u i d s .  

' a r a g r a p h  T h r e e  

1. Biomass is a source.  
2 .  T h e  s o u r c e  i s  of e n e r g y .  
3. T h e  s o u r c e  i s  p r o m i s i n g .  
4 .  T h e  e n e r g y  i s  r e n e w a b l e .  

6 .  T h e  S O M E T H I N G  i s  p r o b l e m s .  

17.  T h e s e  l i q u i d s  a re  e t h a n o l  

18. E t h a n o l  is  g r a i n  a l c o h o l .  
19.  M e t h a n o l  is  wood a l c o h o l .  

a n d  m e t h a n o l .  

20. M e t h a n o l  c a n  be manu- 
f a c t u r e d .  

21. The  m a n u f a c t u r i n g  is  f r o m  
wood.  

2 2 .  The  m a n u f a c t u r i n g  is  f r o m  
d r y  p l a n t  m a t e r i a l .  

23 .  E t h a n o l  c a n  be m a n u f a c t u r e d #  
24 .  The  m a n u f a c t u r i n g  i s  f r o m  

25. The  m a n u f a c t u r i n g  i s  f r o m  

26. T h e  m a n u f a c t u r i n g  is  f r o m  

27. The  wastes a re  f e r m e n t e d .  

g r a i n s .  

S U g a i -  C r o p s .  

w a s t e s .  

28 .  B o t h  c a n  be u s e d  a l o n e .  
29. B o t h  c a n  be b l e n d e d .  
30. T h e  b l e n d i n g  i s  w i t h  

g a s o l i n e .  

WRITE YOUR SENTENCES AND COMBINE THEM I N  PARAGRAPHS. 

WRITE YOUR THIRD PARAGRAPH FROM RESEARCH. 

F i n i s h  t h i s  p a r a g r a p h  ( a n d  t h e  e s s a y )  by  w r i t i n g  a b o u t  
s o m e  of t h e  p r o b l e m s  w e  m u s t  beware of i n  u s i n g  b i o m a s s  a s  
L s o u r c e  o f  e n e r g y .  
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Teacher I n f o rmat ion 

Suggested Grade Level and Discipline 

I 

Solar Energy Sentence Combining 

Grades 7-9 
Remedial Engl i sh  
Bas ic  S k i l l s  Classes 

Skill Objectives 
Combining elements  from simple sen tences  i n t o  s e n t e n c e s  w i t h  
g r e a t e r  s y n t a c t i c  m a t u r i t y  

Cr i t ica l  r e a d i n g  

Major Understandings 
Sentence combining i s  a way t o  write l o n g e r ,  more complex 
s e n t e n c e s .  

Basic s e n t e n c e  p a t t e r n s  can b e  expanded by adding a d j e c t i v e s ,  
adverbs ,  and phrases .  

Wri t ing  can b e  enr iched  w i t h  meaningful comparisons. 

Knowledge of renewable energy s o u r c e s  can h e l p  t o  s o l v e  our  energy 
problems. 

L 1 

Background 
Teachers  have been o f f e r i n g  l e s s o n s  i n  formal  grammar f o r  genera- 

t i o n s .  The s t u d i e s  a v a i l a b l e  today i n d i c a t e  t h a t  t h e r e  i s  l i t t l e  o r  no 
c o r r e l a t i o n  between g e t t i n g  good grades  on grammar tests and w r i t i n g  
w e l l .  

F o r t u n a t e l y ,  we know t h a t  conten t  i s  t h e  p r i n c i p a l  i n g r e d i e n t  of 
good w r i t i n g .  Teachers  reward t h e  s t u d e n t s '  composition e f f o r t s  which 
show good c o n t e n t  w i t h  t h e  h i g h e s t  g rades .  We a l s o  know t h a t  s y n t a c t i c  
m a t u r i t y ,  o r  t h e  q u a l i t y  of t h e  s e n t e n c e s ,  i s  a major i n g r e d i e n t  i n  good 
w r i t i n g .  S t u d e n t s  can b e  t a u g h t  t o  i n c r e a s e  t h e  l e n g t h  and complexi ty  
of t h e i r  s e n t e n c e s  by working w i t h  D r .  Frank O'Hare's  s e n t e n c e  combining 
a c t i v i t i e s .  P r a c t i c e  f o r  a s h o r t  t i m e  each day,  o r  a r e g u l a r  t i m e  each 
week, has  proven t o  be a good method t o  employ. Beginning w i t h  s imple  
s e n t e n c e s  and adding m o d i f i e r s  sets t h e  p a t h  f o r  s t u d e n t  growth i n t o  
making t h e i r  own compound-complex s e n t e n c e s .  

These combining a c t i v i t i e s  use  s o l a r  energy as t h e i r  theme. Stu- 
d e n t s  w i l l  be  r e a d i n g  f a c t u a l  in format ion  and f i n d i n g  new ways t o  e x p r e s s  
i t  i n  a language a p p r o p r i a t e  t o  t h e i r  l e v e l  of development. 
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Advance Planning 
You 'may wish t o  send f o r  t h e  D r .  O ' H a r e  book Sentence Combining: 
Imprloving Student  Wri t ing  Without Formal Grammar I n s t r u c t i o n ,  an  
NCTE p u b l i c a t  ion .  

D u p l i c a t e  t h e  materials t o  b e  worked through i n  sequence,  o r  g e t  
over:head t r a n s p a r e n c i e s ,  and f e l t - t i p  pens i f  you p l a n  t o  p r o j e c t  
t h e  e x e r c i s e s  i n s t e a d  of d u p l i c a t i n g  them. 

Suggested Time Allotment 
Do t h e  t a s k s  f o r  a s h o r t  p a r t  of each c lass  over  s e v e r a l  days.  

Worksheets 3 and 4 r e q u i r e  t i m e  f o r  r e s e a r c h .  

Suggested Approach 
Take t i m e ,  perhaps u s i n g  an  overhead w h i l e  working through a sample 
a c t i v i t y ,  t o  stress how d e t a i l e d  t h e  work r e a l l y  i s .  Each k e r n e l  
sentence,  the  one that  contains  the  m a i n  s u b j e c t ( s )  and v e r b ( s ) ,  m u s t  
b e  i d e n t i f i e d  by r e a d i n g  through t h e  e n t i r e  group and t h e n  dec id ing .  
Once t h e  main i d e a  i s  i d e n t i f i e d - - a  f i n e  c r i t i c a l  r e a d i n g  a c t i v i t y - -  
i t  i s  a step-by-step p r o c e s s  of making connec t ions .  

U s e  each t a s k  as p a r t  of a class p e r i o d  several days i n  a row. Try 
t o  encourage s t u d e n t s  t o  use  t h e s e  new p a t t e r n s  i n  t h e i r  own w r i t i n g .  
Remind them of  connec t ing  words and t h e i r  u s e s .  "Can you t h i n k  of a 
word t h a t  would connect  t h o s e  two sentences ."  

Try t a k i n g  a f a v o r i t e  r e a d i n g  passage  of t h e  class and breaking  t h o s e  

t h e n  compare i t  t o  what t h e  w r i t e r  decided.  
p r o f e s s i o n a l "  s e n t e n c e s  down. Use it as a combining a c t i v i t y  and I t  

Students who have troubZe reading need more ins t ruc t ion  as t o  the 
idea of the  exercise and how t o  use connecting words. 

Points for Discussion 
What do you suppose a t e a c h e r  l o o k s  f o r  when e v a l u a t i n g  your w r i t i n g ?  

What d e c i s i o n s  does a w r i t e r  make r e g a r d i n g  s e n t e n c e  l e n g t h  and com- 
p l e x i t y ?  On what b a s i s ?  

How many ways can you t h i n k  of t o  b u i l d  a sen tence?  

Count: t h e  number of s h o r t  s e n t e n c e s  i n  t h e  las t  paragraph you wrote .  
How many? How many are long?  What does mixing them do f o r  your 
w r i t i n g  ? 
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How do you t h i n k  peop le  d i scove red  ways of u s i n g  s o l a r ,  wind, 
biomass,  and o t h e r  forms of energy? 

What can you do t o  conse rve  energy? What would be  t h e  r e s u l t  o f  
t h e s e  energy-conserving a c t i v i t i e s ?  

Typical Results 
I f  t h i s  a c t i v i t y  i s  followed by o t h e r s  of a s imilar  n a t u r e ,  y o u ' l l  
n o t i c e  an i n c r e a s e  i n  t h e  l e n g t h  of t h e  s e n t e n c e s  your s t u d e n t s  
w i l l  g e n e r a t e .  
t h e s e  changes,  b u t  soon t h e  i n c r e a s e d  s y n t a c t i c  m a t u r i t y  w i l l  t a k e  
on each  w r i t e r ' s  own i d e n t i t y .  

You may be  bothered by the  i m i t a t i v e  n a t u r e  of 

Eva1 u at i o n 
The s t u d e n t s '  w r i t i n g  f o l d e r s  could be used f o r  s t o r i n g  t h e  work- 
s h e e t s .  Check o f f  each t a s k  as i t  i s  accomplished. 

Create some combining a c t i v i t i e s  and e v a l u a t e  them w i t h  a numerical  
g rade .  

Add p o i n t s  t o  e s s a y  g rades  when l o n g e r ,  b e t t e r  s e n t e n c e s  appea r .  

Make a p o s i t i v e  s t a t e m e n t  on t h e  s t u d e n t s '  w r i t i n g  when n o t i n g  
i n c r e a s e d  s y n t a c t i c  m a t u r i t y .  

Mod if i cat i o n s 
A s  s t u d e n t s  grow i n  s k i l l ,  g i v e  some e x e r c i s e s  w i t h o u t  supply-  
i n g  connec to r  words. 

Work some exercises on the chalkboard or on an overhead ,  stressing 
p o s s i b i l i t y  f o r  d i f f e r e n c e s .  

Ref e re n ces 
Daike r ,  Donald, Andrew Karek, and Max Morenberg. "Sentence- 

Combining and S y n t a c t i c  M a t u r i t y  i n  Freshman Eng l i sh"  
(College Composition and Communication, N a t i o n a l  Counci l  of 
Teachers  of E n g l i s h ,  1111 Kenyon Road, Urbana, I L ,  
February 1978) .  

O ' H a r e ,  Frank. Sentence-Combining: Improving S tuden t  W r i t i n g  
Without Formal G r a m m a r  I n s t r u c t i o n  ( N a t i o n a l  Counci l  of 
Teachers  of E n g l i s h ,  1111 Kenyon Road, Urbana, I L ,  1973).  

S t o t s k y ,  Sandra.  "Sentence-Combining as a C u r r i c u l a r  A c t i v i t y :  
Its E f f e c t s  on W r i t t e n  Language Development and Reading 
Comprehension" 
N a t i o n a l  Counci l  of Teachers  of E n g l i s h ,  1111 Kenyon Road, 
Urbana, I L ,  Sp r ing  1975) .  

(Research i n  t h e  Teaching of E n g l i s h ,  
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I nt rod u ct i on 
O r g a n i z i n g  and c l a s s i f y i n g  i n f o r m a t i o n  i n t o  a c o h e r e n t  

r e p o r t  f o r  a s p e c i f i c  a u d i e n c e  i s  a n  i m p o r t a n t  s k i l l .  I t  i s  
u s e f u l  i n  b o t h  t h e  a c a d e m i c  a n d  b u s i n e s s  w o r l d .  I n f o r m a t i v e  
w r i t i n g  is  t h e  k i n d  of w r i t i n g  f o u n d  i n  m a g a z i n e s  and  news- 
p a p e r s ,  a n d  i t s  p u r p o s e  is t o  c o n v e y  i m p o r t a n t  i n f o r m a t i o n  
t o  readers  who may n o t  h a v e  p r e v i o u s  knowledge  o f  t h e  s u b j e c t .  

The f o l l o w i n g  a c t i v i t y  w i l l  g i v e  you  p r a c t i c e  i n  t h i s  
k i n d  o f  w r i t i n g .  I n  a d d i t i o n  you w i l l  p r a c t i c e  c l a s s i f y i n g  
and  o r g a n i z i n g  n o t e s ,  a u s e f u l  s k i l l  i n  a l l  y o u r  r e s e a r c h -  
r e l a t e d  a s s i g n m e n t s .  

The t o p i c  o f  t h i s  r e p o r t - w r i t i n g  exercise  is  r e n e w a b l e  
e n e r g y - - s u n ,  w i n d ,  h y d r o p o w e r ,  wood--forms o f  e n e r g y  t h a t  
c o n s t a n t l y  r enew t h e m s e l v e s  as t h e y  are u s e d .  P e r h a p s  t h i s  
a c t i v i t y  w i l l  l e a d  you  t o  l e a r n  more a b o u t  r e n e w a b l e  e n e r g y  
and  t h e  p l a c e  i t  may h o l d  i n  y o u r  f u t u r e .  

D R A F T  
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Skills and Knowledge You Need 
C l a s s i f y i n g  a n d  o r g a n i z i n g  i n f o r m a t i o n  
W r i t i n g  c o h e s i v e  p a r a g r a p h s  

~ 

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

\ 

Materia I !j 
f a c t  s h e e t  i w o r k i n g  p l a n  

0 bjectives 

A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y ,  you s h o u l d  be able  t o  

o i d e n t i f y  t h e  ma in  i d e a  of a body o f  i n f o r m a t i o n  and  

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

o r e c o g n i z e  v o c a b u l a r y  r e l a t e d  t o  r e n e w a b l e  e n e r g y .  

l ist  s u p p o r t i n g  d e t a i l s ,  

e s s a y ,  a n d  

Words You’ll Learn 

a c t i v e  s o l a r - - c o l l e c t i o n  of s o l a r  e n e r g y  u s i n g  s o l a r  
co l l ec to r s  a n d  a m e c h a n i c a l  s y s t e m  t o  s to re  and  
c i r c u l a t e  t h e  e n e r g y .  

f e r e n t  f r o m  t h o s e  m o s t  u s e d  i n  r e c e n t  g e n e r a t i o n s .  
Examples are  wind  p o w e r ,  g e o t h e r m a l  e n e r g y ,  s o l a r  
e n e r g y .  

b iomass - - a  volume o r  amount  o f  p l a n t  mater ia l  i n  a n y  
f o r m :  a lgae ,  wood,  p l a n t s ,  crop r e s i d u e ,  a n i m a l  
m a n u r e ,  e t c .  

f o s s i l  f u e l s - - c o a l ,  p e t r o l e u m ,  a n d  n a t u r a l  gas;  t h i s  
t e r m  a p p l i e s  t o  a n y  f u e l s  fo rmed  f r o m  t h e  f o s s i l  
r e m a i n s  o f  o r g a n i c  ma te r i a l s  ( p l a n t s  a n d  a n i m a l s )  
t h a t  h a v e  b e e n  b u r i e d  f o r  m i l l i o n s  o f  y e a r s .  

c a l  work  o r  e l e c t r i c  g e n e r a t i o n .  

h o u s e  o r  b u i l d i n g  i t s e l f ,  w i t h o u t  m e c h a n i c a l  a i d s .  

r e p l a c e d  o r  r e g e n e r a t e d  i n  a s h o r t  t i m e .  Examples 
a re  s o l a r  e n e r g y ,  w i n d ,  h y d r o p o w e r ,  wood. 

t h e  s u n .  

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

hydropower--power f r o m  f a l l i n g  water ,  u s e d  f o r  mechan i -  

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

r e n e w a b l e  e n e r g y  s o u r c e s - - e n e r g y  s o u r c e s  t h a t  c a n  be 

s o l a r  e n e r g y - - t h e  e l e c t r o m a g n e t i c  r a d i a t i o n  e m i t t e d  by  
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Proced u re 

f 
Looking Back 

Our n a t i o n ' s  e n e r g y  n e e d s  a n d  s o u r c e s  h a v e  c h a n g e d  i n  t h e  
l a s t  few d e c a d e s .  Awareness  o f  new s o u r c e s ,  t h e i r  a d v a n t a g e s  
and  d i s a d v a n t a g e s ,  is  n e c e s s a r y  f o r  r e s p o n s i b l e  c o n s u m e r s  if 
w e  a re  t o  become i n d e p e n d e n t  o f  f o r e i g n  e n e r g y  s u p p l i e r s .  R e -  
n e w a b l e  e n e r g y  i s  o n e  o f  t h e  most p r o m i s i n g  r e s o u r c e s  f o r  t h e  
f u t u r e .  

P a r t  A :  
L e a r n  t h e  v o c a b u l a r y  w o r d s  a n d  record them i n  y o u r  n o t e b o o k .  

P a r t  B: 
1. Read a l l  t h e  i n f o r m a t i o n  p r o v i d e d  o n  t h e  f a c t  shee t .  

2 .  Group a l l  r e l a t e d  i n f o r m a t i o n  i n t o  th ree  g r o u p s .  
3. D e c i d e  o n  t h e  m a i n  idea f o r  e a c h  g r o u p  o f  r e l a t e d  ideas .  
4 .  F i l l  i n  t h e  ma in  idea a n d  s u p p o r t i n g  d e t a i l s  f o r  each of 

t h e  t h r e e  g r o u p s ,  t o  complete t h e  w o r k i n g  p l a n .  Write 
complete s e n t e n c e s .  ( T h e r e  may be a d i f f e r e n t  number of 
s e n t e n c e s  i n  each g r o u p . )  

r epor t .  Decide t h e  order o f  p a r a g r a p h s  a n d  p l a n  of 
d e v e l o p m e n t  of y o u r  r epor t .  

5.  Each of t h e  th ree  g r o u p s  w i l l  be a p a r a g r a p h  i n  y o u r  

6 .  Write and  r e v i s e  t h e  report .  

Questions 

1. Why d o  w e  n e e d  t o  e x p l o r e  r e n e w a b l e  e n e r g y  s o u r c e s ?  

2 .  What are some ways  you  c a n  i n c r e a s e  knowledge  o f  
r e n e w a b l e  e n e r g y  i n  y o u r  communi ty?  

3. What w a y s  does y o u r  f a m i l y  consume e n e r g y ?  How do 
t h e y  s a v e  e n e r g y ?  

Going Further 
V i s i t  s o l a r  homes i n  y o u r  communi ty .  I n v i t e  an  a rch i tec t  
t o  t a l k  t o  y o u r  c l a s s  a b o u t  t h e  a d v a n t a g e s  a n d  d i s a d v a n -  
tages  of so la r  homes i n  y o u r  area of t h e  c o u n t r y .  

C o n t a c t  y o u r  s t a t e  e n e r g y  o f f i c e  f o r  f r e e  p a m p h l e t s  a n d  
b r o c h u r e s  on  a l t e r n a t i v e  e n e r g y .  Make t h e s e  a v a i l a b l e  
i n  t h e  l i b r a r y  f o r  o t h e r  s t u d e n t s .  
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Con'duct a s c h o o l w i d e  s u r v e y  on  e n e r g y  t o  f i n d  o u t  wha t  
i n f b r m a t i o n  o r  m i s i n f o r m a t i o n  p e o p l e  h a v e  a b o u t  e n e r g y .  

Write "Energygrams"  f o r  y o u r  s c h o o l  TV s t a t i o n ,  news- 
p a p e r ,  o r  m o r n i n g  b u l l e t  i n .  Each  "Energygram" s h o u l d  
s t a t e  o n e  f a c t  a b o u t  e n e r g y  c o n s e r v a t i o n ,  s o l a r  e n e r g y ,  
o r  o t h e r  e n e r g y  a l t e r n a t i v e s  t h a t  t h e  s t u d e n t s  i n  y o u r  
school  seem t o  be u n a w a r e  o f .  



A 

Energy Report 
Fact 

The situation You a t t e n d e d  a community m e e t i n g  o n  t h e  s u b -  
j ec t  of r e n e w a b l e  e n e r g y  s o u r c e s  and  t o o k  t h e  
f o l l o w i n g  n o t e s .  

Directions O r g a n i z e  t h e  n o t e s  and  w r i t e  a repor t  f o r  
y o u r  c l a s s .  C a r e f u l l y  r e a d  - a l l  t h e  i n f o r m a -  
t i o n  b e f o r e  you s t a r t  t o  w r i t e .  

Notes 

- Renewab le  e n e r g y  sources  and  t h e i r  a d v a n t a g e s  
- Wind g e n e r a t o r s  f o r  e l e c t r i c i t y  i n  windy  a reas  
- Tax c r e d i t s  a v a i l a b l e  f o r  i n s t a l l a t i o n  o f  r e n e w a b l e  

- M e e t i n g  w a s  on  Sun D a y ,  May 3 ,  1981 a t  t h e  Town H a l l ,  

- U . S .  t o o  d e p e n d e n t  on  f o r e i g n  o i l  s u p p l i e s  
- P a s s i v e  s o l a r  h e a t  = no  e q u i p m e n t  n e c e s s a r y ;  b u i l d i n g  

i t s e l f  c o l l e c t s  h e a t  
- Wood b u r n i n g  s t o v e s  p o p u l a r  
- A c t i v e  s o l a r  h e a t  = c o l l e c t o r s  p r o v i d e  h o t  water o r  a i r  
- Renewab le  e n e r g y  s o u r c e s :  w i n d ,  s u n ,  h y d r o ,  wood 
- S p e a k e r ,  D r .  J o h n  Weaver o f  t h e  U . S .  D e p a r t m e n t  of 

- S o l a r  water h e a t e r s  a p r a c t i c a l  f i r s t  s t e p  
- Over  1200 p e o p l e  i n  a t t e n d a n c e  
- S o l a r  g r e e n h o u s e s  good s o u r c e  o f  p a s s i v e  s o l a r  h e a t  
- U.S.--8 m i l l i o n  g a l l o n s  o i l  p e r  d a y  i m p o r t e d  
- Renewab le  e n e r g y  s o u r c e s - - p o p u l a r  
- World e v e n t s  a f f e c t  a v a i l a b i l i t y  o f  o i l  

e n e r g y  s y s t e m s  

7:30 p.m. 

E n e r g y  

1 -  

Your task 
A .  , -  

T o  h e l p  you  o r g a n i z e  y o u r  r e p o r t ,  re- 
a r r a n g e  t h e  n o t e s  u s i n g  t h e  Working  P l a n  
b e f o r e  you s t a r t  t o  w r i t e  y o u r  f i r s t  
d r a f t .  B e  s u r e  t o  i n c l u d e  a l l  t h e  i n f o r -  
m a t i o n  i n  t h e  n o t e s .  Each  i d e a  a n d  sup-  
p o r t i n g  d e t a i l  mus t  b e  e x p r e s s e d  i n  a 
c o m p l e t e  s e n t e n c e  on  t h e  w o r k i n g  p l a n .  
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Main Idea  

Suppor t ing  d e t a i l s  

a .  
b .  

d .  
e .  
f .  
R -  

C .  

Main Idea  

S u p p o r t i n g  d e t a i l s  
a .  
b. 

d .  
e .  
f .  
g *  

c. 

Main Idea  

Suppor t ing  d e t a i l s  

a .  
b .  

d .  
e .  
f .  

C .  
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Energy Report 
Level and Discipline 
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Skill Objectives 
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Class i fy ing  information and grouping assoc ia ted  ideas  

Developing s e n t e n c e s  from p h r a s e s  

Organizing and w r i t i n g  a r e p o r t  f o r  a s p e c i f i c  aud ience  

Major Understandings 
There i s  a body of vocabu la ry  r e l a t e d  t o  s o l a r  energy and o t h e r  
renewable energy s o u r c e s .  

The p u b l i c  needs i n c r e a s e d  awareness and knowledge of  s o l a r  ene rgy ,  
energy c o n s e r v a t i o n ,  and a l t e r n a t i v e  energy s o u r c e s .  

Reports  are w r i t t e n  by t a k i n g  n o t e s  and then  o r g a n i z i n g  t h e  n o t e s  
i n t o  r e l a t e d  c a t e g o r i e s .  

\ 1 

Background 
T h i s  a c t i v i t y  i s  designed t o  g i v e  s t u d e n t s  p r a c t i c e  i n  o r g a n i z i n g  

i n f o r m a t i o n  about  a l t e r n a t i v e  ene rgy ,  e s p e c i a l l y  s o l a r  ene rgy ,  i n t o  a 
w r i t t e n  r e p o r t  f o r  a s p e c i f i e d  audience.  S t u d e n t s  w i l l  need t o  t u r n  
fragments  i n t o  complete s e n t e n c e s  and p r o v i d e  t r a n s i t i o n  from one i d e a  
t o  a n o t h e r .  Re fe rences  t o  p a s s i v e  s o l a r  d e s i g n ,  s o l a r  greenhouses ,  tax 
c r e d i t s ,  and renewable energy should create c u r i o s i t y  on t h e  p a r t  of t h e  
s t u d e n t .  S t a t e  energy o f f i c e s  as w e l l  as t h e  U.S. Department of Energy 
have a w e a l t h  of f r e e  i n f o r m a t i o n  f o r  consumers. S t u d e n t s  might w r i t e  
t o  t h e s e  a g e n c i e s  r e q u e s t i n g  b i b l i o g r a p h i e s  and r e s o u r c e  mater ia l s .  
These a g e n c i e s  a l s o  o f f e r  f i l m s  which p rov ide  v a l u a b l e  background i n f o r -  
mation on energy.  

Advance Planning 
D u p l i c a t e  Fact  Sheet  and Working Plan.  

C o l l e c t  b r o c h u r e s ,  pamphlets ,  and a r t i c l e s  f o r  s t u d e n t s  t o  look  a t  
b e f o r e  they  work on t h e  r e p o r t .  

A Suggested Time Allotment 
2-3 c l a s s  p e r i o d s  
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Suggested Approach 
Prepare  a b u l l e t i n  board of newspaper and magazine c l i p p i n g s  about 
s o l a r  homes, s o l a r  c o l l e c t o r s ,  and energy awareness i n  g e n e r a l .  
U s e  t .h i s  as a m o t i v a t i o n a l  technique  t o  s t i m u l a t e  d i s c u s s i o n  about 
t h e  need f o r  a l t e r n a t i v e  energy sources .  

P r i o r  t o  r e p o r t  w r i t i n g ,  i n v i t e  a l o c a l  a r c h i t e c t ,  s o l a r  e n g i n e e r ,  
o r  community r e s i d e n t  v e r s e d  i n  energy conserva t ion  and a l t e r n a -  
t ives ;  t o  speak t o  t h e  class.  O r  show a f i l m  on renewable energy. 

Vocabulary should b e  reviewed and d i s c u s s e d  w i t h  t h e  group as a 
whole. 
small. group a c t i v i t y .  Several d i f f e r e n t  r e p o r t s  could be viewed 
on t h e  overhead t o  show o r g a n i z a t i o n  and stress t h e  v a l i d i t y  of 
d i f f e r e n t  responses .  

Organizing and w r i t i n g  t h e  r e p o r t  can be a n  i n d i v i d u a l  o r  

Points fo r Discussion 
I f  you could u s e  any form of energy i n  your home, what would you 
choose? Why ? 

What might be t h e  b e s t  ways t o  educa te  t h e  g e n e r a l  p u b l i c  about 
renewable energy and energy conserva t ion?  

Typical Results 
R e s u l t s  w i l l  v a r y  depending on t h e  a b i l i t y  of t h e  s t u d e n t ,  and on 
i n d i v i d u a l  tastes i n  grouping and p r e s e n t i n g  t h e  informat ion .  

Eva1 uat i o n 
The Working Plan  may be checked f o r  main i d e a s  and s u p p o r t i n g  d e t a i l s .  

L e t t e r  g rades  may be ass igned  t o  r e p o r t s  based on o r g a n i z a t i o n  of 
i n f o r m a t i o n ,  a t t e n t i o n  t o  audience ,  and sen tence  s t r u c t u r e .  

Mod i f  i cat io n s 
Organize t h e  r e p o r t  as a c l a s s  a c t i v i t y  us ing  a n  overhead p r o j e c t o r .  
Then a s k  s t u d e n t s  t o  w r i t e  t h e i r  r e p o r t s  independent ly .  

Ref e rences 
S t a t e  Energy O f f i c e s  

CAREIRS 
Renewable Energy Information 
P.O.  1607 
R o c k v i l l e ,  MD 20850 

Q 

a 



S o l a r  U t i l i z a t i o n  News 
The A l t e r n a t e  Energy I n s t i t u t e  
P.O. Box 3100 
Estes Pa rk ,  CO 80517 

$10. / yea r  
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"Na t iona l  Geographic: A S p e c i a l  Report  i n  t h e  P u b l i c  I n t e r e s t  - 
Energy" a v a i l a b l e  from: 

Na t iona l  Geographic S o c i e t y  
Dept. 5000 
Washington, DC 20036 

$1.15 each f o r  10-99 c o p i e s .  

"Energy '80'' a v a i l a b l e  from: 
The C h r i s t i a n  Science Monitor 
P.O. Box 527, Back Bay Station 
Boston, MA 02117 

$.60 each f o r  10-49 cop ie s  ($.50 p o s t a g e  and h a n d l i n g ) .  

S o l a r  Age 
P.O. Box 4934 
Manchester,  NH 03108 

$20. / yea r  

Roda le ' s  New S h e l t e r  
33 E.  Minor S t r e e t  
Emmaus, PA 18049 

$9./year, $1.50 for s i n g l e  copy 

A.T. T i m e s  
Na t iona l  Center  f o r  Appropr i a t e  Technology 
P.O. Box 3838 
B u t t e ,  El" 59701 

$10. !year 

A 
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Sun and Shadow: 
Town Planning 
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Introduction 
The s u n  is  o u r  p r i m e  source o f  l i f e ,  l i g h t ,  a n d  e n e r g y ,  

and  p e o p l e  a re  becoming  more aware of t h i s  f a c t .  A s  s o c i e t y  
g r a d u a l l y  r e c o g n i z e s  t h e  sho r t ages  of a v a i l a b l e / a f f o r d a b l e  
e n e r g y  from o t h e r  s o u r c e s ,  w e  b e g i n  t o  f e e l  more a p p r e c i a t i v e  
of t h e  g i f t s  of t h e  s u n .  I n  t h e  n e a r  f u t u r e  a l l  new h o u s i n g  
may b e  r e q u i r e d  t o  i n c l u d e  some c o s t - e f f e c t i v e  s o l a r  a n d  
e n e r g y  c o n s e r v a t i o n  d e v i c e s .  T h i s  a r t  a c t i v i t y  i s  d e s i g n e d  
t o  p r e p a r e  u s  f o r  o u r  "place i n  t h e  s u n . "  We w i l l  c r ea t e  a n  
i d e a l ,  i m a g i n a r y  community w h e r e  t h e  s u n ' s  r a y s  b e n e f i t  
e v e r y o n e  .... e q u a l l y .  

D R A F T  
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0 b j e c t iv e s 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y ,  you  s h o u l d  b e  a b l e  t o  

o c o n s t r u c t  t h r e e - d i m e n s i o n a l  geometric forms o f  r i g i d  

o u s e  a n  a r c h i t e c t ' s  scale t o  b u i l d  t h e m ,  
o combine  t h e  b u i l d i n g  s h a p e s  i n t o  s o l a r - t y p e  h o u s e s ,  
o d i s c o v e r  how s u n l i g h t  and  shadow a f f e c t  s o l a r  town 

o co l labora te  w i t h  y o u r  classmates t o  p l a n  a s o l a r  town.  

P a p e r  Y 

p l a n n i n g ,  a n d  

Skills arid Knowledge You Need 
Common s e n s e ,  t r i a l  a n d  e r ro r ,  p r o b l e m  s o l v i n g  
M e a s u r i n g ,  r u l i n g ,  c u t t i n g ,  s c o r i n g ,  f o l d i n g ,  a n d  g l u i n g  
F a m i l i a r i t y  w i t h  a r c h i t e c t s '  s ca l e s  (x i n c h e s  = x f e e t )  

Materials 
f o r  y o u r  h o u s e  : 

p e n c i l ,  e raser ,  scissors  o r  Exacto k n i f e ,  s t e e l  
e d g e  p r o t r a c t o r ,  T - s q u a r e  ( o p t i o n a l ) ,  g r a p h  p a p e r ,  
r u l e r  o r  a r c h i t e c t ' s  sca le  r u l e r  
o a k  t a g  o r  o n e - p l y  b r i s t o l  b o a r d  
r u b b e r  cemen t  

f o r  y o u r  town:  
c a r d  t a b l e  o r  f l a t  s u r f a c e  accessible  f r o m  f o u r  
s i d e s  
p o r t a b l e  e l e c t r i c  o r  b a t t e r y  f l o o d  lamp, w i t h  o r  
w i t h o u t  r e f l e c t o r ,  mounted  on a s t a n d  o r  t r i p o d  
e x t e n s i o n  c o r d s  

f o r  b o t h :  

d r a f t i n g  t a p e  
b l a c k  m a r k e r  
g r e e n  s p o n g e s ,  t o o t h p i c k s ,  a n d  p l a s t e c i n e  ( o p t i o n a l ,  
f o r  m a k i n g  t r ee s )  - 1 

i 

! 

I 

Words 'You'll Learn 
s o l a r  access 
solar r i g h t s  Q 
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Proced u re 

1. 

2.  

3. 

4.  

5 .  

6 .  

7.  

8 .  

9 .  

I m a g i n e  a h o u s e  you would  l i k e  t o  l i v e  i n .  

S t u d y  t h e  d r a w i n g s  on Workshee t  1, p a g e  6 .  T h e s e  a r e  
t y p i c a l  b u i l d i n g s  r e p r e s e n t a t i v e  o f  c u r r e n t  s t y l e s  i n  
s o l a r  a r c h i t e c t u r e .  

Wi th  t h e  o t h e r s  i n  t h e  c l a s s ,  e s t a b l i s h  a scale (say ,  1 inch 
equals  10 f e e t )  which everyone w i l l  use. 

Choose  a set  of s h a p e s  t h a t  would  make a n  i n t e r e s t i n g  
h o u s e .  

C a r e f u l l y  f o l l o w  t h e  s t e p - b y - s t e p  d i a g r a m s  on  Workshee t  2 ,  
t o  b u i l d  e a c h  component  o f  y o u r  h o u s e .  B e  s u r e  t o  w r i t e  
y o u r  f u l l  name o n  t h e  u n d e r s i d e  of e a c h  p e o m e t r i c  f o r m .  

Assemble  and  g l u e  y o u r  componen t s  f i r m l y  i n  p l a c e  t o  make 
y o u r  h o u s e .  

Nex t ,  p r e p a r e  y o u r  t a b l e  f o r  s e t t i n g  up a model  t own .  
T h i s  w i l l  be a committee p r o j e c t .  

You'll d o  some s i m p l e  c a l c u l a t i o n s  t o  s e t  u p  y o u r  lamp.  
The s u n  is  lowes t  i n  t h e  s k y  i n  December.  Your t e a c h e r  
w i l l  t e l l  you w h a t  y o u r  l a t i t u d e  is .  S u b t r a c t  y o u r  
l a t i t u d e  f r o m  90'. Take  
t h e  a n s w e r  a n d  s u b t r a c t  
2 3 ' .  T h i s  t e l l s  you t h e  
a n g l e  of  noonday s u n l i g h t  
i n  December .  

S e t  up  t h e  lamp s o  t h a t  
i t  is  a t  t h a t  a n g l e  i n  
r e l a t i o n  t o  t h e  c e n t e r  o f  
t h e  t a b l e  t o p .  

Your lamp now r e p r e s e n t s  
t h e  s u n  i n  t h e  s o u t h e r n  
s k y  a t  midday i n  Pecernber .  

Cover  t h e  t a b l e  t o p  w i t h  a 

Setting up the lamp 

s h e e t  of p a p e r .  T a p e  i t  down. 
Mark a compass  on o n e  c o r n e r  o f  t h e  sheet t o  show n o r t h  
a n d  s o u t h .  S o u t h  s h o u l d  be d i r e c t l y  t o w a r d  t h e  l amp .  
__ D c n ' t  move t h e  tab-! 
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10. 

11. 

12. 

13. 

1 4 .  

T a k e  y o u r  h o u s e s  a n d  l i n e  them up  on t h e  t a b l e  a c c o r d i n g  
t o  a g r i d  s t r ee t  p l a n ,  l i k e  t h e  d i a g r a m  below. Have 
s t r a i g h t  s t r e e t s ,  r e c t a n g u l a r  b l o c k s ,  a n d  h o u s e s  s i d e - b y -  
s i d e  a r o u n d  t h e  b l o c k  a l l  f a c i n g  t h e  s t r e e t ,  t o  s i m u l a t e  
a t r a d i t i o n a l  t own .  D o n ' t  f a s t e n  t h e  h o u s e s  t o  t h e  t a b l e  
y e t .  

D o  a l l  t h e  h o u s e s  g e t  
f u I. 1 s u n  1 i gh t ? Where 
a re  t h e  shadows?  Would 
t h e r e  b e  p r o b l e m s  w i t h  
shadows  i n  t h e  m o r n i n g  
or  a f t e r n o o n ?  

C o n s i d e r  t h e  " b u i l d e r ' s  
ru1.e of thumb":  t o  
a v o i d  c a s t i n g  a shadow 
f r o m  o n e  h o u s e  o n t o  a n o t h e r ,  t h e  
h o u s e s  s h o u l d  be twice t h e  h e i g h  

A grid street plan 
n 
d i s t a n c e  b e t w e e n  a d j a c e n t  

of t h e  t a l l e r  h o u s e .  

R e a r r a n g e  t h e  town so  t h a t  e a c h  o c c u p a n t  e n j o y s  t h e  maxi-  
mum a d v a n t a g e s  of s u n l i g h t  w i t h o u t  shadows .  A l l o w  each 
p e r s o n  t o  d e c i d e  w h i c h  s i d e  o f  t h e  h o u s e  s h o u l d  f a c e  t h e  
s u n .  I f  you w i s h  t o  e x p e r i m e n t  f u r t h e r ,  a d d  g r e e n e r y  and  
h i l - l s .  

A f t e r  e v e r y o n e  a g r e e s  t h a t  h e r / h i s  h o u s e  is  i n  t h e  b e s t  
p o s s i b l e  l o c a t i o n ,  g l u e  t h e  h o u s e s  i n t o  f i n a l  p o s i t i o n .  
D r a w  i n  t h e  s treets of y o u r  model  s o l a r  town.  

Q u es t io t i  s 
1.. Why w a s  

t h e  s u n  

2 .  What p r  

t h e  lamp s u p p o s e d  t o  be s e t  a t  t h e  a n g l e  of 
i n  t h e  December s k y ?  

b l e m s  a r i s e  t o  p r e v e n t  t h e  i d e a l  a r r a n g e m e n t  
o f  h o u s e s  t o  t a k e  a d v a n t a g e  o f  t h e  s u n ?  

3, .  From wha t  y o u ' v e  l e a r n e d  i n  t h i s  a c t i v i t y ,  wha t  d o  
you t h i n k  t h e  terms " s o l a r  access" a n d  " s o l a r  r i g h t s "  
mean? 

4.. What c a n  be d o n e  t o  e n s u r e  t h a t  e v e r y o n e ' s  " so l a r  
r i g h t s "  a r e  p r o t e c t e d ?  

5 .  I f  e v e r y  h o u s e  h a s  p l e n t y  o f  space t o  a v o i d  s h a d o w i n g ,  
d o e s  t h i s  c r ea t e  o t h e r  p r o b l e m s ?  ( t r a n s p o r t a t i o n ,  
power l i n e s ,  e t c .  ) 
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6 .  Why are  ar t is ts  a n d  a r c h i t e c t s  l i k e l y  t o  b e  aware 
of t h e  s u n ' s  a t t r i b u t e s  b e f o r e  t h e  g e n e r a l  popu- 
l a t i o n ?  

7.  I n  wha t  ways  c a n  you c o n t r o l  how t h e  s u n  a f f e c t s  
y o u r  p e r s o n a l  l i f e ?  

8. Why s h o u l d  t o d a y ' s  t e e n a g e r s  be more c o n c e r n e d  t h a n  
t h e i r  p a r e n t s  are a b o u t  s o l a r  e n e r g y ?  

Looking Back 
I n  e a r l y  t i m e s ,  t o w n s  w e r e  o f t e n  b u i l t  w i t h  t h e  s u n  i n  

mind .  T o d a y ,  b e c a u s e  o f  c e n t r a l  h e a t i n g  and  a r t i f i c i a l  l i g h t ,  
many c o m m u n i t i e s  are l a i d  o u t  w i t h  no  c o n c e r n  f o r  s u n l i g h t  a t  
a l l .  A s  e n e r g y  becomes more e x p e n s i v e ,  h o w e v e r ,  t h i s  t r e n d  
w i l l  r e v e r s e  i t s e l f .  Town p l a n n e r s ,  a r c h i t e c t s ,  b u i l d e r s ,  
l a n d s c a p e r s ,  a n d  i n t e r i o r  d e c o r a t o r s  w i l l  a l l  become more 
aware o f  w h e r e  t h e  s u n  is  i n  t h e  s k y ,  and  how i t s  e n e r g y  c a n  
b e  u s e d  t o  l i g h t  a n d  h e a t  t h e  s p a c e s  w e  l i v e  i n .  

d 

Going Further 
U n l i k e  a r e a l - l i f e  s i t u a t i o n ,  t h e  i d e a l  model  town .is 
l a i d  o u t  on  a n  a b s o l u t e l y  f l a t  s u r f a c e ,  m i n u s  h i l l s ,  
v a l l e y s ,  t r e e s ,  o r  s h r u b s .  O b v i o u s l y ,  a l l  t h e s e  f a c t o r s  
e x i s t  e v e r y w h e r e ,  a n d  a l t e r  t h e  amount  o f  s u n  a n d  shadow.  
Two e x p e r i m e n t s  may b e  c o n d u c t e d  t o  p r o v e  t h i s .  To  ob- 
s e r v e  t h e  e f f e c t  o f  g r e e n e r y ,  t r ee s  may be made o u t  o f  
s p o n g e s  and  t o o t h p i c k s .  They may be p l a c e d  n e a r  h o u s e s  
i n  wads  of s o f t  c l a y .  The r u l e  o f  thumb a b o u t  shadows  
cas t  by t rees  is:  a n  ob jec t  shadows  a n  a r ea  t o  i t s  
n o r t h  f o r  a d i s t a n c e  o f  t h r e e - q u a r t e r s  i t s  h e i g h t .  I s  
t h i s  t r u e  i n  December? To o b s e r v e  t h e  e f f e c t  o f  v a r i a -  
t i o n s  of t e r r a i n ,  areas  of t h e  town  may be raised b y  
i n s e r t i n g  b o o k s  o r  b o x e s  u n d e r n e a t h  t h e  g r i d ,  t o  s i m u l a t e  
h i l l s  o r  p l a t e a u s .  

A l s o  c o n s i d e r  t h e  e f f e c t  o f  t rees  and  s h r u b s  as  a n  e n e r g y  
c o n s e r v a t i o n  m e a s u r e .  P l a c e  t rees  a n d  s h r u b s  on  t h e  
windward  ( u s u a l l y  w e s t  a n d  n o r t h )  s i d e s  o f  b u i l d i n g s  t o  
s e r v e  a s  w i n d b r e a k s ,  w h i c h  s l o w  t h e  w i n t e r  w i n d s  a n d  re- 
d u c e  h e a t  loss f r o m  b u i l d i n g s .  C o n s i d e r  w h e t h e r  t h e s e  
w i n d b r e a k s  w i l l  a f f e c t  t h e  s o l a r  access o f  o t h e r  
b u i l d i n g s .  

S h a r e  y o u r  d i s c o v e r i e s  w i t h  y o u r  s c h o o l m a t e s .  F i n d  o u t  
i f  t h e r e  i s  s p a c e  i n  t h e  l i b r a r y ,  l o b b y ,  l u n c h r o o m  t o  
e x h i b i t  y o u r  town.  B e  s u r e  t o  l ist  a l l  t h e  c o n t r i b u t o r s  
and  t o  w r i t e  n a r r a t i v e  e x h i b i t i o n  c a r d s  w h i c h  h e l p  
v i e w e r s  u n d e r s t a n d  how you a p p r o a c h  t h e  coming  S o l a r  Age. 
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Typical Building 

k 
Directions for making shapes 

Shapes in Solar Architecture 

F ! !  @ 
45' pyramid 

1. Enlarge or reduce pattern to  scale you want. 
2. Cut as shown. 
3. Score, then fold, on dotted lines. 
4. Glue finished shape. 
5.  Write your name on underside. 

= cut 

---- -- = score and fold 

cube 

I I 
I 

.:::...:.;..:.. ............. :::::: :::..,.. ~ ......... ..;; .. ;.:>;;:...: ....: ....... ;;:;:.:.I.: ............... 
........ 

3Oo-6O0 pyramid 

60" 
0 
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Sun and Shadow: Town 
Suggested Grade Level and Discipline 

Grades 9 t o  1 2  
F ine  and Applied A r t s  
A r c h i t e c t u r e  d e s i g n  (3 -D ,  i n d u s t r i a l ,  

Photography 
S c u l p t u r e  

environmental)  , urban p l ann ing  

r 
Skill Objectives 

Bending, f o l d i n g ,  s c o r i n g ,  c u t t i n g ,  g l u i n g  r i g i d  paper  

Assembling, a r r a n g i n g  

Measuring, s c a l i n g ,  comparing, obse rv ing  

Major Understandings 
Geometric forms can b e  c o n s t r u c t e d  of r i g i d  pape r .  

The s u n ' s  a n g l e  changes through t h e  y e a r .  

P l ann ing  i s  r e q u i r e d  i f  human s t r u c t u r e s  are t o  t a k e  f u l l  advantage 
of t h e  s u n ' s  h e a t  and l i g h t .  

Background 
Forward-looking a r t  t e a c h e r s  ( j u s t  as t e a c h e r s  of t h e  p h y s i c a l  and 

s o c i a l  s c i e n c e s )  s t r i v e  t o  a l e r t  t e e n a g e r s  t o  environment/energy i s s u e s .  
T h i s  a c t i v i t y  deve lops  b o t h  a e s t h e t i c  awareness and p r a c t i c a l  judgments 
n e c e s s a r y  f o r  coping w i t h  contemporary s o l a r  conce rns .  Looking a t  t h e  
cube and t h e  pyramid as t y p i c a l  b u i l d i n g  shapes of solar a r c h i t e c t u r e  
opens young minds t o  d e s i g n  o p t i o n s  and energy c h o i c e s .  S t u d e n t s  are 
p repa red  f o r  t h e i r  "p l ace  i n  t h e  sun , "  i n  keeping w i t h  one p robab le  
a r c h i t e c t u r a l  t r e n d  of t h e  nex t  decade. 

Many s o l a r  homes today look  contemporary o r  even f u t u r i s t i c .  On t h e  
o t h e r  hand, many s o l a r  homes are  q u i t e  t r a d i t i o n a l  l ook ing .  
s a l t b o x ,  f a c i n g  s o u t h ,  can be  a s o l a r  home. 

A New England 

The impor t an t  f e a t u r e s  of a s o l a r  home are: 

unobs t ruc t ed  s o u t h e r n  exposure from 9:00 A.M. t o  3 : O O  P.M., and 

a bank of windows o r  s o l a r  c o l l e c t o r s  on t h e  s o u t h  s i d e .  

I n s i d e ,  t h e s e  houses  s t o r e  s o l a r  energy as h e a t  i n  columns of w a t e r ,  

s t o r a g e  mass" s t o r e s  t h e  h e a t  a t  sunny t i m e s  and r a d i a t e s  h e a t  s lowly  a t  
beds of sand o r  r o c k ,  o r  b r i c k  o r  s t o n e  wal ls  and f l o o r s .  T h i s  kind of 

n i g h t  and on cloudy days.  
11 
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Besides  s o l a r  c o l l e c t i o n  and s t o r a g e ,  s o l a r  houses u s u a l l y  have some- 
t h i n g  t o  temper t h e  h e a t  i n  summer: awnings, deciduous trees, o r  a roof 
overhang tha t  b locks  t h e  r a y s  of t h e  h igh  summer sun. 

Advance Planning 
Dup1:icate t h e  needed q u a n t i t y  of worksheets .  

Clear s u f f i c i e n t  unencumbered space t o  hold a t a b l e  a c c e s s i b l e  from 
a l l  f o u r  s i d e s ,  w i t h  an  e lec t r ic  o u t l e t  nearby. 

I f  a d i s p l a y  of t h e  model town is  t o  b e  i n s t a l l e d ,  p lanning  f o r  t h i s  
should b e  i n i t i a t e d  a t  t h e  s a m e  t i m e  as t h e  class p r o j e c t .  I n  t h i s  
way, t h e  explana tory  e x h i b i t i o n  l a b e l s ,  photography f o r  p r e s s  re- 
leases, and gues t  l e c t u r e r s  ( l o c a l  s o l a r  a r c h i t e c t s ,  e n v i r o n m e n t a l i s t s ,  
government r e p r e s e n t a t i v e s )  can b e  scheduled t o  c o i n c i d e  w i t h  t h e  
"hands-on" a c t i v i t i e s  i n  t h e  classroom. 

Suggested Time Allotment 
A l l o w  two t o  f o u r  lessons f o r  t h e  demonstration,'discussion and con- 
s t r u c t i o n  of t h e  b u i l d i n g  shapes.  The p r e p a r a t i o n  of t h e  t r a d i t i o n a l  
town p l a n  and t h e  s o l a r  town should be scheduled f o r  an  a d d i t i o n a l ,  
two 'to f o u r  l e s s o n s .  

S u gg es t e! d A p p roach 
Some t e a c h e r s  may p r e f e r  t o  i n t r o d u c e  t h i s  l e s s o n  w i t h  a p r e r e q u i s i t e  
a c t i v i t y  f o r  a l l  s t u d e n t s :  c o n s t r u c t i n g  a s ix-s ided cube of paper .  

Prepare  s t u d e n t s  f o r  t h e  i d e a  of s o l a r  homes. Show s l i d e s  of s o l a r  
houses: Frank Lloyd Wright and contemporary d e s i g n e r s .  

D i s c u s s  t h e  main concepts  of s o l a r  design:  

(1) Why i s  an unobs t ruc ted  southern  exposure impor tan t?  

( 2 )  What about trees and shrubs?  (Deciduous v s .  c o n i f e r o u s . )  

( 3 )  What about zoning: s e t b a c k  and h e i g h t  requi rements?  

( 4 )  Active s o l a r  and p a s s i v e  s o l a r :  how do t h e i r  requirements  
c omp a r e  ? 

s e t t i n g s  ? 
(5) How do urban s e t t i n g s  lend  themselves t o  s o l a r ?  Rura l  

( 6 )  What about summer? Can houses be n a t u r a l l y  cooled? 

When s t u d e n t s  work on geometr ic  shapes t o  form houses ,  encourage 
combination and recombinat ion of shapes.  Remind s t u d e n t s  t h a t  t h e  
p e r f e c t  s o l a r  home has  y e t  t o  be designed.  

1:f p o s s i b l e ,  p e r m i t  each s t u d e n t  t h e  i n d i v i d u a l  o p p o r t u n i t y  t o  mani- 
p u l a t e  t h e  l i g h t  and observe ,  a t  f i r s t  hand, how t h e  shadows are 
c r e a t e d .  This  w i l l  guarantee  a meaningful l e a r n i n g  exper ience  f a r  
beyond merely w i t n e s s i n g  t h e  phenomenon. 



6-11 

Without prior discussion of the demands o f  solar design, t h i s  
a c t i v i t y  w i l l  be meaningless. 

Don't assume that  t h i s  a c t i v i t y  i s  irrelevant t o  urban students. 
Once the basic concepts are learned, they can be applied t o  the more 

I f  t h e  c lass  i s  l a r g e ,  a s s i g n  one group t o  c a l c u l a t e  t h e  p rope r  
l i g h t  a n g l e  and r i g  t h e  l i g h t ,  a n o t h e r  group t o  a r r a n g e  t h e  g r i d  
s t reet  p l a n ,  and a t h i r d  group t o  a r r a n g e  t h e  " s o l a r  town." 

Points fo r Di sc u ss ion 

How d o e s  s o l a r  ene rgy  h e a t  and l i g h t  a house? 

What materials should  be  used i n  a house  t o  t a k e  advan tage  of s o l a r  
ene rgy  ? 

How do d i f f e r e n t  c l i m a t e s  p l a c e  d i f f e r e n t  demands on s o l a r  d e s i g n ?  

I f  communities depended on s o l a r  ene rgy ,  what e f f e c t s  would i t  have  
on l i f e s t y l e s ,  a e s t h e t i c s ,  l a w s ,  d e s i g n ,  e t c . ?  

A 
Evaluation 

Observe s t u d e n t s '  g r a s p  of b a s i c  s o l a r  s i t i n g  p r i n c i p l e s .  

D i s c u s s  l o c a l  d w e l l i n g s  and nearby  communities.  See  whether  s t u d e n t s  
are a b l e  t o  a p p l y  what t h e y ' v e  l e a r n e d .  

Assess how w e l l  e ach  s t u d e n t  c o n s t r u c t e d  t h e  geomet r i c  forms. 

Modifications 
I n v i t e  a n  a r c h i t e c t  t o  d i s c u s s  s o l a r  d e s i g n .  

Show one of t h e  many f i l m s  on s o l a r  houses .  (See b i b l i o g r a p h y . )  

Have s t u d e n t s  d e s i g n  and c o n s t r u c t  a model s o l a r  c i t y  neighborhood 
(apar tment  b u i l d i n g s ,  townhouses,  s t o r e s ,  o f f i c e  b u i l d i n g s ,  and 
g reen  s p a c e ) .  T h i s  w i l l  be  a more c h a l l e n g i n g  a c t i v i t y .  
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the Impressionists 
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Introduction 
J u s t  a t  t h e  e n d  o f  

t h e  1 9 t h  c e n t u r y ,  i n  
P a r i s ,  a g r o u p  of p a i n t e r  
a l t e r e d  t h e  d i r e c t i o n  o f  
a r t  h i s t o r y .  T h e s e  
a r t i s t s  became d i s s a t i s -  
f i e d  w i t h  t h e  t r a d i t i o n a l  
mode of p i c t o r i a l  p a i n t i n  
w h i c h  t h e  g e n e r a l  p u b l i c  
a c c e p t e d .  C o u r a g e o u s l y ,  
t h e y  c h a l l e n g e d  p u b l i c  
t a s t e .  I n  o p p o s i t i o n  t o  
t h e  a c c e p t e d  academic s t y  
b r o u g h t  t h e i r  e a s e l s  o u t  
u n d e r  t h e  o p e n  s k y .  I n  t 
b a n k s ,  i n  meadows a n d  g a r  
t h e  s u n  s h i n e  on  t h e i r  wo 

l e ,  t h e s e  r e v o l u t i o n a r y  a r t i s t s  
o f  t h e i r  s t u d i o s  a n d  s e t  t h e m  u p  
h e  F r e n c h  c o u n t r y s i d e ,  a l o n g  r i v e r  
d e n s ,  t h e  " p l e i n e  a i r e "  a r t i s t s  l e t  
r k .  

I n  t h i s  a c t i v i t y ,  y o u  w i l l  e x p e r i e n c e  t h e  s t a r t l i n g  
e f f e c t  o f  s u n l i g h t  o n  p a i n t .  You w i l l  s k e t c h  a n  o u t d o o r  
s c e n e .  T h e n ,  f o l l o w i n g  t h e  m a n n e r  o f  t h e  I m p r e s s i o n i s t s ,  y o u  
w i l l  m i x  a n d  a p p l y  t h e  c o l o r s .  A c t u a l l y ,  y o u  w i l l  a p p r o a c h  
t h i s  e x p e r i m e n t  i n  t h e  way t h a t  w a s  p e r f e c t e d  b y  C l a u d e  Monet  
( 1 8 4 0 - 1 9 0 3 )  a n d  A l f r e d  S i s l e y  (1839-1899). 

D R A F T  
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0 b j ect ive s 
A t  t h e  c o m p l e t i o n  of t h i s  a c t i v i t y  you s h o u l d  b e  a b l e  t o  

o create a p a i n t i n g  i n  t h e  I m p r e s s i o n i s t  s t y l e ,  
o a p p l y  t h e  o p t i c a l  m i x t u r e  m e t h o d ,  u s i n g  o n l y  p u r e  

co lo r s  l i k e  t h o s e  of t h e  s o l a r  s p e c t r u m ,  a n d  
o a n a l y z e  I m p r e s s i o n i s t  t e c h n i q u e s  - p a l e t t e ,  b r u s h  

s t r o k e s ,  c o m p o s i t i o n - - a n d  appreciate  t h e i r  p lace  i n  
modern  a r t .  

Skills and Knowledge You Need 
Knowledge of t h e  t h e o r y  of t h e  co lor  w h e e l  
M i x i n g  co lo r s  
S i m p l e  s k e t c h i n g  
H a n d l i n g  b r u s h  a n d  t e m p e r a  p a i n t  

Mat e r i a I !j 
p e n c i l  and  eraser 

s o f t  h a i r  watercolor  b r u s h e s  
t w o  water j a r s  ( o n e  f o r  r i n s i n g  b r u s h e s ,  t h e  o t h e r  f o r  
d i l - u t i n g  p a i n t )  
r ags ,  p a p e r  t owe l ,  b l o t t e r ,  o r  s p o n g e s  
w h i t e  p a p e r ,  a p p r o x i m a t e l y  9" x 12" ;  t h i c k ,  a b s o r b e n t  
( u n c o a t e d ) ,  r o u g h  t e x t u r e d  
a p o r t a b l e ,  r i g i d  work s u r f a c e  ( m a s o n i t e ,  3 - p l y  c a r d -  
boa - rd ,  o r  d r a w i n g  b o a r d )  
d r a - f t i n g  t a p e  
m u f f i n  p a n  o r  i ce  c u b e  t r a y  f o r  a p a i n t  d i s p e n s e r  
t e m p e r a  p a i n t - - y e l l o w ,  r e d 9  and  b l u e  ONLY 

Procedure 
1. T i g h t l y  t ape  t h e  p a p e r  on  a l l  f o u r  e d g e s  t o  t h e  work  

s u r f  ace. 

2 .  F i l l  t h r e e  s e c t i o n s  of o n e  s i d e  o f  t h e  p a i n t  d i s p e n s e r  
w i t h  o n e  t e a s p o o n f u l  of e a c h  o f  t h e  t h r e e  p r i m a r y  s p e c t r u m  
co lors :  y e l l o w ,  r e d ,  a n d  b l u e .  
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3. U s e  t h r e e  s e c t i o n s  o f  t h e  o t h e r  s i d e  of t h e  p a i n t  d i s p e n s e r  
t o  m i x  e a c h  of t h e  t h r e e  s e c o n d a r y  c o l o r s :  v i o l e t  ( e q u a l  
p a r t s  o f  r e d  and  b l u e ) ,  g r e e n  ( e q u a l  p a r t s  o f  b l u e  a n d  
y e l l o w ) ,  a n d  o r a n g e  ( e q u a l  p a r t s  o f  y e l l o w  a n d  r e d ) .  

Your f i n i s h e d  p a i n t  d i s p e n s e r  s h o u l d  be a r r a n g e d  l i k e  t h i s  

YELLOW 

RED 

VIOLET 

GREEN 

BLUE ORANGE 

w i t h  c o m p l e m e n t a r y  co lo r s  s i d e - b y - s i d e .  

4 .  C a r r y  y o u r  e a s e l ,  p a i n t  d i s p e n s e r ,  water  j a r s ,  b r u s h e s ,  and  
accessories t o  an  unshadowed o u t d o o r  l o c a t i o n .  You w i l l  
be t te r  o b s e r v e  t h e  e f f e c t s  o f  s u n l i g h t  i f  you  c a n  p i c k  a 
c lear  d a y .  N a t u r a l l y ,  a t m o s p h e r i c  c o n d i t i o n s  s u c h  a s  f o g ,  
t h e  t i m e  of d a y ,  a n d  t h e  s e a s o n  o f  t h e  y e a r  d e t e r m i n e  t h e  
q u a l i t y  o f  l i g h t .  The q u a l i t y  o f  l i g h t ,  i n  t u r n ,  drama- 
t i c a l l y  a l t e r s  co lors .  C o n s i d e r ,  t o o ,  t h a t  t h e  p o s i t i o n  
o f  t h e  s u n  i n  t h e  s k y  c o n t r o l s  t h e  s h a d o w s .  

5 .  D i p  a c l e a n  s p o n g e  or  rag  i n t o  t h e  c l ea r  wat,er a n d  s a t u -  
r a t e  t h e  e n t i r e  p a i n t i n g  a rea .  T h i s  s t e p  prepares  t h e  
paper t o  r e c e i v e  y o u r  co lo r s .  S e t  a s i d e  t o  d r y .  

6.  Whi l e  you are w a i t i n g  f o r  y o u r  " c a n v a s "  t o  d r y ,  s e l e c t  
t h e  s c e n e  you  w i l l  p a i n t .  Keep i t  s i m p l e .  D e c i d e  on  a 
f o r e g r o u n d ,  m i d d l e  g r o u n d ,  and  b a c k g r o u n d .  One s i n g l e  
i n t e r e s t i n g  i t e m  is  u s u a l l y  p r e f e r a b l e  t o  a c l u t t e r  of 
ob jec t s .  

7 .  V e r y  l o o s e l y ,  i n  p e n c i l ,  mark  o f f  t h e  main  f e a t u r e s  o f  t h e  
s c e n e .  O m i t  a l l  d e t a i l  a n d  t e x t u r e .  Your p r e l i m i n a r y  
drawing should be p a l e  enough to be c o v e r e d  with a single 
coat of t e m p e r a  p a i n t .  

8 .  N o w  you  a r e  r e a d y  t o  a p p l y  p a i n t  t o  y o u r  d r a w i n g .  The 
f o l l o w i n g  h i n t s  w i l l  h e l p  you a c h i e v e  t h e  f r e s h  l o o k  t h e  
I m p r e s s i o n i s t s  a imed  f o r :  

a .  Work f r o m  l i g h t  t o  d a r k .  F i r s t  a p p l y  t h e  l i g h t  t o n e s ,  
t h e n  t h e  m i d d l e  co lo r s .  The d a r k s  come l a s t .  U s e  
t h e s e  s p a r i n g l y .  i 

b .  Apply  c o l o r  w i t h  s t a c c a t o ,  comma-shaped s t r o k e s .  ( , , , I .  
Neve r  l a y  down a s o l i d ,  f l a t  wash of c o l o r .  

c .  P l a c e  t h e  s h o r t  s t r o k e s  s i d e  b y  s i d e .  For i n s t a n c e ,  
t h e  a p p e a r a n c e  of a f i e l d  of gras s  is c r e a t e d  by 
p u t t i n g  s t r o k e s  o f  y e l l o w  n e x t  t o  s t r o k e s  o f  b l u e .  
The v i e w e r ' s  e y e  w i l l  b l e n d  t h e  c o l o r s  o p t i c a l l y .  An 
i l l u s i o n  of g r e e n  g ra s s  w i l l  emerge. I f  you  wan t  t h e  
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grass t o  be d e l i c a t e ,  y o u n g ,  y e l l o w i s h ,  t h e n  p l a c e  
y e l l o w  s t r o k e s  n e x t  t o  g r e e n  s t r o k e s ,  f o r  a y e l l o w -  
g r e e n  i m p r e s s i o n .  

d .  I3lack i s  r a r e l y  u s e d .  We n e v e r  r e a l l y  see b l a c k  o b j e c t s  
as p u r e  b l a c k .  However ,  you  c a n  a c c o m p l i s h  d a r k  a c c e n t s  
a n d  shadows  by  o v e r l a p p i n g  s t r o k e s  of c o m p l e m e n t a r y  
co lo r s .  ( T h e  c o m p l e m e n t a r y  co lo r s  are o p p o s i t e  e a c h  
o t h e r  i n  t h e  co lor  w h e e l . )  T h e r e f o r e ,  

v i o l e t  o v e r  y e l l o w ,  g r e e n  o v e r  r e d ,  o r a n g e  
o v e r  b l u e ,  and  v i c e  v e r s a .  

e .  To i n t e n s i f y  c o l o r ,  o u t l i n e  o r  u n d e r l i n e  a s t r o k e  w i t h  
;t t h i n  l i n e  o f  i t s  c o m p l e m e n t a r y .  

f .  Opaque w h i t e  p a i n t  is  d i s c o u r a g e d .  Un touched  areas  of 
paper o r  c a n v a s  c o n v e y  t h e  t r a n s p a r e n c y  o f  l i g h t .  Fewer 
s t r o k e s ,  p l a c e d  f u r t h e r  a p a r t ,  s u g g e s t  l i g h t e r  co lo r s .  

g. The I m p r e s s i o n i s t s  c a p t u r e d  t h e  s p a r k l i n g  essence of 
u n p o l l u t e d  e n v i r o n m e n t s  i n  a n a t u r a l ,  c a n d i d  way. WE, 
:roo, ARE STRIVING FOR LUMINOUS SPONTANEITY. 

Quest i o t i  s 
1. Whal; is  t h e  o p t i c a l  m i x t u r e  me thod?  How d i d  you  c r ea t e  

d i f f e r e n t  co lo r s  f r o m  y o u r  p r i m a r y  c o l o r s ?  

2 .  Whal; t e c h n i q u e s  d i d  y o u  u s e  t o  create y o u r  " I m p r e s s i o n i s t "  
p a i n t i n g ?  

3 .  Compare y o u r  p a i n t i n g  t o  a t y p i c a l  e x a m p l e  o f  I m p r e s s i o n i s t  
a r t .  What s i m i l a r i t i e s  d o  you  s e e ?  What d i f f e r e n c e s ?  How 
m i g h t  you  i m p r o v e  y o u r  t e c h n i q u e ?  

4 .  How d i d  y o u r  p a i n t i n g  u s e  s u n l i g h t  o r  show i t s  e f f e c t s ?  

5. What a s p e c t s , o f  y o u r  p a i n t i n g  a re  p a r t i c u l a r l y  p l e a s i n g  t o  
y o u ?  What aspects  d o n ' t  you  l i k e ?  

7 \ 

Looking Back 
I n  t h i s  a ' e t i v i t y  w e  r e e n a c t e d  a p a i n t i n g  p r o c e s s  t h a t  

r e v o l u t i o n i z e d  a r t .  Many ar t is ts  c o n t r i b u t e d  t h e i r  p e r s o n a l  
d i s c o v e r i e s  and  t h e i r  i n d i v i d u a l  p o i n t s  o f  v i e w  t o  t h e  d e v e l o p -  
ment o f  I m p r e s s i o n i s m .  A l t h o u g h  t h e y  were s c o r n e d  a n d  r i d i -  
c u l e d ,  t h e y  c l u n g  t o  t h e  b e l i e f  t h a t  t h e y  must  f a i t h f u l l y  
r e c o r d  what  t h e y  s a w  ... a n d ,  t h a t  l o o k i n g  a t  t h e  w o r l d  i n  t h e  
b r i g h t  l i g h t  of t h e  s u n  i s  e x h i l a r a t i n g .  

C l a u d e  Mone t ,  f o r  i n s t a n c e ,  p r e f e r r e d  t o  r e l y  e x c l u -  
s i v e l y  on h i s  r e a c t i o n  t o  n a t u r e ,  r a t h e r  t h a n  s t u d y  t h e  p a s t ,  
a s  d i d  most a r t i s t s  of h i s  t i m e .  I n  h i s  s e a r c h  f o r  t h e  
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I a b s o l u t e  t r u t h ,  h e  w a s  e s p e c i a l l y  i n t r i g u e d  b y  water b e c a u s e  
i n  i t ,  l i g h t  moves .  The  " F a t h e r  o f  I m p r e s s i o n i s m "  wrote  t o  a 
f r i e n d ,  i n  1890, " . . . I  a m  w o r k i n g  away:  I a m  se t  o n  a ser ies  
of d i f f e r e n t  e f f e c t s  ( h a y s t a c k s ) ,  b u t  a t  t h i s  t i m e  of y e a r ,  
t h e  s u n  goes down s o  q u i c k l y  t h a t  I c a n n o t  f o l l o w  i t . . . I  a m  
w o r k i n g  a t  a d e s p e r a t e l y  s l o w  p a c e ,  b u t  t h e  f u r t h e r  I g o ,  t h e  
more I see t h a t  1 h a v e  t o  w o r k  a l o t  i n  o r d e r  t o  manage  t o  
c o n v e y  w h a t  I am s e e k i n g :  ' i n s t a n t a n e i t y , '  above a l l ,  t h e  

( e n v e l o p m e n t ,  t h e  same l i g h t  s p r e a d  o v e r  e v e r y w h e r e . " l  

Going Further 
P a i n t  t h e  same s c e n e  i n  a ser ies  t h a t  s h o w s  c h a n g i n g  
l i g h t  a n d  s h a d o w  a s  time p a s s e s .  M o n e t ' s  f a m o u s  
C a t h e d r a l  a n d  H a y s t a c k  se r ies  c a n  s e r v e  as examples .  

P a i n t  t h e  same s c e n e  as you i m a g i n e  i t  w o u l d  l o o k  i n  t h e  
c h a n g i n g  s e a s o n s :  a u t u m n ,  w i n t e r ,  s p r i n g ,  summer. 

V i s i t  a museum a n d  d i s c u s s  t h e  c h a r a c t e r i s t i c s  of t h r e e  
I m p r e s s i o n i s t s .  

Read  t h e  b i o g r a p h y  of o n e  I m p r e s s i o n i s t .  H o w  d i d  ( o r  
d i d  n o t )  h i s  p e r s o n a l  l i f e  a f f e c t  h i s  a r t  w o r k ?  

1. 
L i n d a  Noch l in ,  Iiii ress ion isn i  and Post Iiii ress ion isn i ,  Sources and Documents 

p.34, C laude-&net ,  l e t t e r s  t o  Gustav: G e f f r e y  (N.J.: P r e n t i c e  H a l l ,  I n c .  
1966).  
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Background 
I lanet ,  P i s s a r o ,  Renoi r ,  S i s l e y  and t h e  o t h e r  I m p r e s s i o n i s t s  shaped 

a r t  h i s t o r y ,  perhaps because they w e r e  eye-witness t o  c u l t u r a l  and s o c i a l  
breakthroughs,  p o i n t i n g  towards g r e a t e r  p e r s o n a l  freedom. Darwin pub- 
l i s h e d  The O r i g i n  of Spec ies  i n  1859, Lincoln d e l i v e r e d  The Emancipation 
Proclamation i n  1863, Marx publ i shed  Das K a p i t a l  i n  1867, and Ibsen  d i s -  
cussed t h e  emancipat ion of women i n  The D o l l ' s  House, 1879. 
p r o g r e s s  was j u s t  as r a p i d .  
t h e  A t l a n t i c  c a b l e  w a s  l a i d  i n  1866, B e l l  invented t h e  te lephone  i n  1876, 
and Edison pa ten ted  t h e  phonograph (1878) and t h e  e l e c t r i c  l i g h t  bu lb  
(1879). 

S c i e n t i f i c  
Lister in t roduced  a n t i s e p t i c  s u r g e r y  i n  1865, 

One hundred y e a r s  l a t e r ,  mankind s t a n d s  on t h e  t h r e s h o l d  of monumen- 
How should w e  manage our  dwindl ing r e s o u r c e s ?  t a l  d e c i s i o n s .  How can 

Developing a e s t h e t i c  awareness and c r i t i c a l  judgment 

Major Understandings 
I n  c a r e f u l l y  s t r u c t u r e d ,  developmental  p a i n t i n g  such a s  t h i s ,  t h e  
ar tworks t h a t  r e s u l t  look v e r y  much l i k e  each o t h e r .  This  i s  pre- 
c i s e l y  why everyone recognizes  I m p r e s s i o n i s t  p a i n t i n g !  

V i e w e r s  (consumers) a r e  more l i k e l y  t o  comprehend t h e  re la t ive  con- 
t r i b u t i o n  of Impressionism i n  t h e  stream of t w e n t i e t h  c e n t u r y  a r t  
i f  t h e y  have a "hands on" exper ience  w i t h  i t s  prime ingredien t - -  
pure  c o l o r .  

The sun w a s  a mot iva t ing  f o r c e  behind an  important  development i n  
a r t  history--Impressionism. 

J u s t  a s  p h y s i c a l  and s o c i a l  s c i e n t i s t s  i n v e s t i g a t e  means t o  improve 
ou r  e a r t h l y  c o n d i t i o n  v i a  solar energy, a r t i s t s  e x p l o r e  t h e  sun f o r  
w a y s  t o  enhance our  v i s u a l  p e r c e p t i o n  of  t h e  world around us .  

7-7 
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we s u s t a i a  a l i f e  of q u a l i t y  i n  t h e  f a c e  of  i n c r e a s i n g  energy s h o r t a g e s  
and p u b l i c  apathy? 
t ists ,  and art ists  a l i k e .  Perhaps t h e  c u r r e n t  g e n e r a t i o n  w i l l  be  another  
t i m e  o f  important  breakthroughs,  l i k e  t h e  Age of t h e  I m p r e s s i o n i s t s .  

These q u e s t i o n s  concern everyone,  s t u d e n t s ,  scien- 

Advance Planning 
Color t h e o r y  can e i t h e r  b e  in t roduced  concurren t  t o  t h i s  a c t i v i t y  o r ,  
i f  t i m e  a l l o w s ,  can be taught  a s  a s e p a r a t e  u n i t ,  beforehand. P r e c u t  
circles of chrome paper:  yel low,  orange,  r e d ,  v i o l e t ,  b l u e ,  b l u e  
green ,  green ,  yel low green.  P a s t e  them i n  a c i rc le ,  and r u l e  i n  t h e  
two t r i a n g l e s  connect ing t h e  p r i m a r i e s  and t h e  secondar ies .  

Look f o r  a p l a c e  near  t h e  s c h o o l  where s t u d e n t s  can p a i n t  t h e i r  
p i c t i i r e s .  

Assemble t h e  needed materials. 

This  a c t i v i t y  can be adapted t o  advanced s t u d e n t s .  The medium can b e  
changed t o  o i l  p a i n t  o r  p a s t e l ,  i n s t e a d  o f  t h e  tempera p a i n t .  

Suggested Ti me AI lotmen t 
This  a c t i v i t y  can b e  conducted i n  a s  l i t t l e  as two days o r  can b e  
s u s t a i n e d  f o r  f o u r  weeks. A u x i l i a r y  f i l m s ,  f i l m s t r i p s ,  v i s i t s  t o  
museums o r  g a l l e r i e s ,  r e s e a r c h  l e s s o n s  i n  t h e  l i b r a r y  can provide  
s u b s t a n t i v e  s t u d y  s k i l l s  and a sound body of knowledge. I f ,  as 
expla ined  i n  t h e  Going Fur ther  s e c t i o n ,  s t u d e n t s  cont inue  t h e  c o l o r  
exper imenta t ion  i n  a series of p a i n t i n g s  as t h e  sun  moves a c r o s s  t h e  
s k y ,  o r  as s e a s o n a l  c o n d i t i o n s  a f f e c t  l i g h t  and c o l o r ,  t h e  a c t i v i t y  
can t a k e  s e v e r a l  more weeks. 

Suggested Approach 
Show s l i d e s  o r  f i l m s t r i p s  ( s e e  References)  t o  h e l p  s t u d e n t s  see t h e  
d e p a r t u r e  t h a t  Impressionism w a s  from t h e  p r e v a i l i n g  a r t i s t i c  s t y l e  
of t h e  t i m e .  Give s t u d e n t s  t h e  o p p o r t u n i t y  t o  examine a p r i n t  of an 
I m p r e s s i o n i s t  p a i n t i n g  c l o s e  up, s o  t h a t  they  can see and a p p r e c i a t e  
t h e  e f f e c t  of t h e  technique.  

Discuss  how t h e  word " impress ionis t"  might be i n t e r p r e t e d ,  and what 
i t  i m p l i e s  about t h e  e f f e c t  f o r  which t h e s e  ar t is ts  were s t r i v i n g .  

Give s t u d e n t s  t h e  o p p o r t u n i t y  t o  look around and c o n s i d e r  v a r i o u s  
p o s s i b i l i t i e s  b e f o r e  each selects  h i s / h e r  s u b j e c t .  

I n  c o l l a b o r a t i o n  w i t h  t h e  school  l i b r a r i a n ,  who may g a t h e r  and d i s -  
p l a y  volumes about I m p r e s s i o n i s t s ,  an  e x h i b i t i o n  of t h e  outcomes 
from t h i s  a c t i v i t y  could be mounted i n  t h e  school  l i b r a r y .  
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f Precautions 
I f  students wiZZ be painting on pr iva te  Zand, obtain permission from 
the property  o m e r .  

Points for Discussion 
How s u c c e s s f u l  d i d  t h e  s t u d e n t  f e e l  i n  u s i n g  t h i s  technique?  D i d  
he /she  f e e l  t h a t  i t  made him more observant  and o b j e c t i v e ,  o r  less 
so? 

What d i s c o v e r i e s  w e r e  made about combining c o l o r s ?  About repre-  
s e n t i n g  p l a n e s  and shapes?  

What s p e c i a l  cha l lenges  does working i n  n a t u r a l  d a y l i g h t  p r e s e n t ?  
What are t h e  advantages? 

What are t h e  d i f f e r e n c e s  between t h e  Salon-approved, academic 
p a i n t i n g  and t h e  I m p r e s s i o n i s t s ' ,  a t  t h e  end of t h e  n i n e t e e n t h  
c e n t u r y ?  

Why i s  I m p r e s s i o n i s t  p a i n t i n g  s o  much more popular  today than  i t  was 
a t  t h e  t i m e  when i t  was in t roduced?  

Do you t h i n k  t h a t  contemporary ar t is ts  are r e t u r n i n g  i n d o o r s ,  t o  
work w i t h i n  t h e  conf ines  of t h e i r  s t u d i o s ?  S u b s t a n t i a t e  your answer 
w i t h  names of ar t is ts  and e x p l a i n  why you t h i n k  they have taken  t h i s  
a c t i o n .  

Typical Results 
The I m p r e s s i o n i s t s '  use  of c o l o r  and b r u s h  technique  w i l l  appea l  t o  
some s t u d e n t s  but  n o t  t o  o t h e r s .  

Evaluation 
Look f o r  evidence of understanding of t h e  I m p r e s s i o n i s t  t echnique ,  
and exper imenta t ion  w i t h  t h e  e f f e c t  of c o l o r s .  

Mod i f  ication s 
I n t r o d u c e  works by o t h e r  a r t i s t s  who were preoccupied w i t h  t h e  e f f e c t  
of l i g h t :  The Luminis t s ,  Op Art is ts ,  e tc .  Discuss  t h e  s i m i l a r i t i e s  
and d i f f e r e n c e s .  

A 
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. 
I nt roduction 

T h r o u g h o u t  h i s t o r y ,  
m a n ' s  c u l t u r e  h a s  b e e n  
i n f l u e n c e d  b y  t h e  s u n  and  
i t s  m y s t e r i e s .  H u m a n i t y ' s  
d e p e n d e n c e  o n  t h e  p o w e r s  
of t h e  s u n  a n d  t h e  s u n ' s  
i n f l u e n c e  on  m a n ' s  e n v i -  
ronmen t  h a v e  c a u s e d  w h o l e  
c i v i l i z a t i o n s  t o  b o t h  
f e a r  and  w o r s h i p  t h e  s u n .  
Temples  were b u i l t  i n  
h o n o r  of t h e  s u n - g o d ,  t o  
whom p e o p l e  pra .yed  a n d  
o f f e r e d  s a c r i f i c e s .  
T h e s e  o f f e r i n g s  w e r e  made t o  t h e  s u n  i n  r e t u r n  f o r  t h e  s u n ' s  
p r o t e c t i o n  of f a m i l i e s ,  f i e l d s ,  and  homes. 

Symbols  f o r  t h e  s u n  were a s  v a r i e d  as  t h e  c u l t u r e s  t h a t  
c r e a t e d  t h e m .  Many g r a p h i c  d e s i g n s  f o r  t h e  s u n  a r e  t o  be 
f o u n d  i n  a r t  and  a r c h i t e c t u r e ,  a n d  are  r e p e a t e d  t h r o u g h o u t  
a l l  p e r i o d s  o f  h i s t o r y .  O f t e n  t h e  g r a p h i c  r e p r e s e n t a t i o n s  of  
t h e  s u n  i n  a r c h i t e c t u r e  w e r e  f u n c t i o n a l  a s  w e l l  a s  d e c o r a t i v e .  

I n  t h i s  a c t i v i t y  you w i l l  b e  e x p l o r i n g  a r c h i t e c t u r a l  
d e s i g n  w h e r e  you l i v e  t o  f i n d  e v i d e n c e  o f  t h e  s u n - d e s i g n .  
C e r t a i n  p a t t e r n s  a n d  d e s i g n s  you  d i s c o v e r  w i l l  be e a s i l y  re- 
c o g n i z a b l e  as  t t s u n "  s h a p e s .  O t h e r s ,  h o w e v e r ,  w i l l  h a v e  t h e i r  
own s u b t l e  o r  o b v i o u s  v a r i a t i o n s  i n  f o r m ,  c o l o r ,  t e x t u r e ,  a n d  
m a t e r i a l s .  You w i l l  be r e c o r d i n g  t h e s e  d e t a i l s  w i t h  a camera, 
a n d  w i l l  p r o d u c e  a p h o t o g r a p h i c  e s s a y  s h o w i n g  s y m b o l s  a n d  
d e s i g n s  r e l a t e d  t o  t h e  s u n .  

D R A F T  
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3 5 m m  camera 
2 o r  3 rolls of P l u s - X  o r  T r i - X  f i l m  

d a r k r o o m  f a c i l i t i e s  
a r t  mater i a l  s 
d i c t i o n a r y ,  e n c y c l o p e d i a ,  and  i n t r o d u c t o r y  a r c h i t e c t u r e  

Objectives 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y  you  s h o u l d  b e  a b l e  t o  

o r e c o g n i z e  s u n  g r a p h i c s  i n  a r c h i t e c t u r e ,  
o p r o d u c e  a " p h o t o  e s s a y "  o f  y o u r  p r i n t s  t o  e x e m p l i f y  

o d e f i n e  a number o f  a r c h i t e c t u r a l  terms. 
t h e  u s e  o f  s u n  g r a p h i c s  i n  a r c h i t e c t u r e ,  and  

Words You'll Learn 
p e d i m e n t  
s i l l  
g u t t e r  
r iser 
t r e a d  
c o p i n g  
s p i n d l e  
I o n i c  
c o n s e r v a t o r y  

c a p i t  a1 
p l i n t h  
f a c a d e  
l i n t e l  
c o r n i c e  
brace 
b a l u s t r a d e  
C o r i n t h i a n  

g a r g o y l e  
b u l k h e a d  
f e n e s t r a  
e a v e s  
g a b l e  
Doric 
Roman 
s o l a r i u m  
s k y l i g h t  

r e t u r n  
r e v e a l  
r e r e d o s  
a r c h  
c l e r e s t o r y  
b a n n i s t e r  
G o t h i c  
g a z e b o  
t r e l l i s  

Proced 1.1 re 
1. .Look up t h e  v o c a b u l a r y  w o r d s  a n d  f i n d  i l l u s t r a t i o n s  f o r  

t hese  terms. D o i n g  t h i s  w i l l  g i v e  you  a be t te r  i d e a  o f  
w h e r e  t o  l o o k  on  a b u i l d i n g  f o r  d e c o r a t i v e  and  s t r u c t u r a l  
p l a c e s  t h a t  m i g h t  make use of s u n  d e s i g n s .  

2 .  Choose  an  a r e a , o f  y o u r  c i t y ,  v i l l a g e ,  o r  town i n  w h i c h  
t h e r e  is  a c o n c e n t r a t i o n  o f  b u i l d i n g s ,  i n c l u d i n g  commer- 
c i a l ,  r e s i d e n t i a l ,  and  i n s t i t u t i o n a l .  G e n e r a l l y  s p e a k i n g ,  
i t  w i l l  b e  t h e  p u b l i c  b u i l d i n g s  w h i c h  p o s s e s s  t h e  r i c h e s t  
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A 

3. 

s o u r c e s  a n d  e x a m p l e s  o f  a r c h i t e c t u r a l  d e t a i l ,  a s  w e l l  a s  
t h e  o l d e r ,  more h i s t o r i c  h o u s e s  i n  y o u r  a rea .  D o n ' t  
o v e r l o o k  t h e  l i t t l e  c o r n e r s  o f  p r i v a t e  homes w h e r e  some 
i m a g i n a t i v e  c a r p e n t e r  o r  c r a f t s m a n  m i g h t  h a v e  e x e r c i s e d  
h i s  c r e a t i v i t y .  

Camera i n  h a n d ,  w a l k  
t h e  a r e a ,  l o o k i n g  
c a r e f u l l y  a n d  p a t i e n t l y  
f o r  t h e  s u n  d e s i g n  e le-  
m e n t s  y o u ' r e  s e e k i n g .  
A c a sua l  g l a n c e  w i l l  
n o t  u s u a l l y  r e v e a l  t h e  
t r e a s u r e  you  are 
s e a r c h i n g  for. You 
must  s c a n  s l o w l y ,  
c o v e r i n g  t h e  w h o l e  
s u r f a c e  area o f  t h e  
b u i l d i n g  y o u ' r e  ob- 
s e r v i n g .  

4 .  When you see t h e  s u n  a p p e a r i n g  i n  some a r c h i t e c t u r a l  
d e t a i l ,  t a k e  a p i c t u r e  o f  i t .  Remember t h a t  you  c a n  
p h o t o g r a p h  s o m e o n e ' s  h o u s e ,  b u t  you c a n ' t  e n t e r  h i s  
p r o p e r t y  w i t h o u t  p e r m i s s i o n .  
C a u t i o n :  D o n ' t  t r e s p a s s .  Get p e r m i s s i o n  t o  e n t e r  

p r i v a t e  p r o p e r t y .  U s u a Z l y ,  i f  y o u  e x p l a i n  
y o u r  p r o j e c t ,  homeowners w i l l  be p l e a s e d  
to l e t  y o u  p r o c e e d .  

5.  Take  n o t e s  on  a l l  y o u r  p i c t u r e s .  I n c l u d e  t h e  l o c a t i o n  
o f  t h e  b u i l d i n g  a n d  t h e  o w n e r ' s  name ( i f  p o s s i b l e ) ,  t h e  
a r c h i t e c t u r a l  s t y l e ,  and  t h e  p l a c e m e n t ,  d e t a i l ,  a n d  
f u n c t i o n  of t h e  d e s i g n .  

6 .  D e v e l o p  y o u r  f i l m ,  make a c o n t a c t  p r i n t ,  and  d e c i d e  w h i c h  
p h o t o g r a p h s ,  o r  p a r t s  of p h o t o g r a p h s ,  w i l l  become a p a r t  
o f  y o u r  p h o t o  e s s a y .  

7 .  A r r a n g e  and  mount y o u r  p h o t o s  i n  a n  a p p r o p r i a t e  s e q u e n c e ,  
w i t h  t h e  w r i t t e n  i n f o r m a t i o n  f o r  each. D i s p l a y  t h e  
r e s u l t s .  

Questions 
1. What d i d  you p h o t o g r a p h  t h a t  w a s  f u n c t i o n a l  a s  w e l l  

a s  d e c o r a t i v e ?  

2 .  D i d  you see s u n  d e s i g n s  b e i n g  u s e d  t o  d i s g u i s e  t h e  
t r u e  f u n c t i o n  o f  p a r t  o f  a b u i l d i n g ?  G i v e  e x a m p l e s .  

3 .  H o w  d i d  d e s i g n s  on d i f f e r e n t  k i n d s  o f  b u i l d i n g s  
d i f f e r ?  
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4 .  What k i n d s  o f  b u i l d i n g  mater ia l s  are u s e d  i n  t h e  s u n  
d e s i g n s  ? 

5. What p e r i o d s  o f  a r c h i t e c t u r e  show t h e  g rea tes t  u s e  
o f  d e c o r a t i v e  d e t a i l ?  The l e a s t ?  What p e r i o d s  
seemed t o  make t h e  g rea tes t  u s e  of s u n  d e s i g n s ?  The 
l e a s t ?  

\ 
Looking Back 

Y o u  h a v e  s e e n  how u n i - v e r s a 1  s y m b o l s  ( s u c h  as t h e  s u n )  
c a n  s e r v e  f u n c t i o n a l  a n d  d e c o r a t i v e  ro les  i n  a r c h i t e c t u r e  a n d  
d e s i g n .  What o t h e r  e v i d e n c e  o f  s u n  i n f l u e n c e  i n  o u r  s o c i e t y  
and  c u l t u r e  c a n  you r e c o r d  p h o t o g r a p h i c a l l y ?  Reexamine  y o u r  
o r i g i n a l  p h o t o g r a p h s  o f  s u n  d e s i g n s  a n d  f i n d  a n o t h e r  way o f  
p r e s e n t i n g  y o u r  I ' e s s a y . "  Once y o u ' r e  aware o f  t h e  s u n ' s  i n -  
f l u e n c e  i n  a r t  and  s o c i e t y ,  y o u ' l l  b e g i n  t o  see i t  e v e r y w h e r e !  

Going Further 
Create  a c o l l e c t i o n  of p h o t o s  o f  modern commercial a r t  
( s i g n s ,  b i l l b o a r d s ,  m a g a z i n e  a d s )  t h a t  d e p i c t  t h e  s u n .  
Note s imi l a r i t i e s  and  d i f f e r e n c e s  b e t w e e n  modern u s e  of 
t h e  s u n  i n  commercial a r t  a n d  e a r l i e r  a r c h i t e c t u r a l  u s e s .  

M a k e  a p r e s e n t a t i o n  t o  a c lass  ( s o c i a l  s t u d i e s ,  f o r  
e x a m p l e ,  i f  y o u ' r e  i n  E n g l i s h ,  o r  v i c e  v e r s a )  of y o u r  
p h o t o  e s s a y ,  w i t h  comments .  

U s i n g  y o u r  p h o t o g r a p h s  a n d  s k e t c h e s  f r o m  t h e m ,  d e s i g n  a 
s o l a r  home, s h o w i n g  p a r t i c u l a r l y  how you m i g h t  u s e  s u n  
d e s i g n s  i n  y o u r  b u i l d i n g .  

C o n s i d e r  wha t  m i g h t  a c c o u n t  f o r  t h e  many a n d  v a r i e d  re- 
p r e s e n t a t i o n s  o f  t h e  s u n .  Write a n  e s s a y  t e l l i n g  wha t  
must  be c o n s i d e r e d  by an a r t i s t  d e p i c t i n g  t h e  s u n .  

S u p p o s e  you must  d e s i g n  ( o r  s e l ec t )  t h e  r e p r e s e n t a t i o n  
of t h e  s u n  w h i c h  w i l l  emblazon  a l l  t h e  s o l a r  e n e r g y  
p u b l i c a t i o n s  f o r  y o u r  s t a t e ' s  e n e r g y  d e p a r t m e n t .  What 
w i l l  i t  look l i k e ?  D r a w  i t ,  w r i t e  a b o u t  i t ,  a n d  j u s t i f y  
y o u r  c h o i c e .  
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A Solar Photo Essay 
Suggested Grade Level 

Grades  8-12 
Photography 
I n d u s t r i a l  A r t s  
S o c i a l  S t u d i e s  
A r t  
Humani t ies  
A r c h i t e c t u r a l  Des ign  

and Discipline 

r 

Skill Objectives 

You and your  s t u d e n t s  s h o u l d  have  a working  knowledge of darkroom 
p r o c e d u r e .  
l a c k  of  darkroom f a c i l i t i e s  s h o u l d  n o t  d e t e r  you from t r y i n g  t h i s  a c t i v i t y .  

However, f i l m  c a n  a lways  be s e n t  o u t  f o r  deve lopment ,  and t h e  

Improving v i s u a l  awareness 

Recogn iz ing  a r c h i t e c t u r a l  d e t a i l  and d e s i g n  

Becoming aware of  t h e  u s e  of u n i v e r s a l  symbols  i n  d e s i g n  

D e f i n i n g  a r c h i t e c t u r a l  terms 

Pho tograph ing  a r c h i t e c t u r a l  d e s i g n  

Major Understandings 
A r c h i t e c t u r a l  t e rmino logy  i s  a u s e f u l  l anguage  used  by t h e  i n i t i a t e d .  

Layout  and d e s i g n  are  i m p o r t a n t  a s p e c t s  of a good p h o t o g r a p h i c  e s s a y .  

Sun symbols  are many and v a r i e d  and a p p e a r  i n  t h e  a r c h i t e c t u r a l  
d e s i g n  o f  many p e r i o d s .  

Background 
A l l  p e r i o d s  o f  a r c h i t e c t u r e  employ b a s i c  d e s i g n  s t r u c t u r e s  symbol i c  

of r e c u r r i n g  forms i n  n a t u r e .  The s u n  i s  one  of t h e  most p r e v a l e n t  of 
t h e s e  fo rms ,  and i s  used  b o t h  s u b t l y  and o b v i o u s l y  i n  b o t h  p r i m i t i v e  and 
s o p h i s t i c a t e d  a r c h i t e c t u r e .  Awareness of t h e s e  d e t a i l s  and a p p r e c i a t i o n  
of  t h e i r  i n f l u e n c e  shou ld  i n c r e a s e  i n t e r e s t  i n  t h e  p r e s e r v a t i o n  and 
r e b i r t h  o f  t h e s e  d e s i g n s ,  as t h e  s u n  and s o l a r  power a g a i n  become a n  
i n f l u e n c e  on  o u r  c u l t u r e .  A p h o t o g r a p h i c  e s s a y  serves as a v i s u a l  p o r t -  
f o l i o  o f  t h e  impor t ance  of t h e  s u n  i n  o u r  s o c i e t y  and i t s  e f f e c t  on a r t  
and a r c h i t e c t u r e .  

18-5 
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Advance Planning 
Obtain needed q u a n t i t i e s  of f i l m .  

Ready t h e  darkroom. 

Assemble d i c t i o n a r i e s ,  encyclopedias ,  and a r c h i t e c t u r e  books which 
e x p l a i n  and i l l u s t r a t e  t h e  a r c h i t e c t u r a l  t e r m s .  

I f  s t u d e n t s  w i l l  be  us ing  cameras from t h e  school  supply ,  p l a n  a 
schedule  t o  avoid c o n f l i c t s  and g i v e  each s t u d e n t  ample camera t i m e .  

Scout your l o c a l i t y  f o r  neighborhoods t h a t  o f f e r  r i c h  a r c h i t e c t u r a l  
d e t a d l  and v a r i e t y .  

Suggested Time Allotment 

a 

1 p e r i o d  t o  i n t r o d u c e  a c t i v i t y  and a s s i g n  equipment 

1-2 p e r i o d s  f o r  vocabulary work and d i s c u s s i o n  of terms 

3-4 days t o  e x p l o r e  s i t e  and t a k e  photos  

10 d.ays t o  develop,  p r i n t ,  and mount photos  

Suggested Approach 
Discuss  w i t h  t h e  class c e r t a i n  popular  images and symbols t h a t  r e c u r  
f r e q u e n t l y  i n  a r c h i t e c t u r e .  Perhaps t h e y  can t h i n k  of examples from 
p u b l i c  b u i l d i n g s .  

In t roduce  t h e  i d e a  t h a t  t h e  sun i s  one such popular  m o t i f .  Perhaps 
show a few s l i d e s  of t h e  v e r y  d i v e r s e  s e t t i n g s  i n  which t h i s  motif  
occurs :  f a n l i g h t s  over  d o o r s ,  ornamental  s tonecarv ing  on p u b l i c  
b u i l d i n g s ,  b r i c k  o r  t i l e  d e s i g n  on f a c t o r i e s  and warehouses,  e tc .  
This would b e  an  e f f e c t i v e  way t o  i n t r o d u c e  t h e  u n i t  and begin  t o  
focus  s t u d e n t s '  a t t e n t i o n  on t h e  d e s i g n s  as w e l l  as on t h e  vocabulary 
necessary  t o  n a r r a t e  t h e i r  p r e s e n t a t i o n s .  

The s t u d e n t s  should b e  encouraged t o  e x p l o r e  a l l  t y p e s  of a r c h i t e c -  
t u r e  i n  t h e i r  immediate area. A walking t o u r  can b e  an a l t e r n a t i v e  
i f  a c e r t a i n  neighborhood i s  r i c h  i n  per iod  a r c h i t e c t u r e .  

The s t u d e n t s  should p h o t o g r a p h i c a l l y  record  and i s o l a t e  r e p e a t e d  and 
s i m i l a r  symbols o r  images t h a t  t h e y  d i s c o v e r  i n  t h e  a r c h i t e c t u r e  
a v a i l a b l e  t o  them. Notes should be made r e f e r r i n g  t o  placement,  
d e t a i l ,  and f u n c t i o n .  

F in ished  p r i n t s  should t h e n  b e  arranged i n  a g r a p h i c a l l y  a t t r ac t ive  
manner. 
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7 ( Precautions 
Concern f o r  private property should be discussed, as well as ways 
of approaching property owners t o  get t h e i r  cooperation. 
v i s ion  of excursions should be provided when possible.  

Super- 

J Caution students on the handling of borrowed cameras. 

Points for Discuss ion 
Does t h e  type of  des ign  used t o  d e p i c t  t h e  sun i n d i c a t e  t h e  a r t i s t /  
s o c i e t y ' s  viewpoint?  

What s i m i l a r i t i e s  i n  d e s i g n  have you d iscovered?  

How are t h e s e  symbols f u n c t i o n a l  as w e l l  a s  d e c o r a t i v e ?  

Which p e r i o d  of a r c h i t e c t u r e  used t h e  symbol f o r  t h e  sun most 
p r e v a l e n t l y ?  

Why do you suppose t h e  i n f l u e n c e  of t h i s  des ign  w a s  so  s t r o n g ?  

Typical Resu I ts 
Fin ished  photo e s s a y s  w i l l  v a r y ,  depending on t h e  geographic  loca-  
t i o n s  a v a i l a b l e  t o  t h e  s t u d e n t s .  Genera l ly ,  t h e  photos  should 
d e p i c t  t h e  more u n i v e r s a l l y  used s o l a r  d e s i g n s  from d i f f e r e n t  
p e r i o d s  of a r c h i t e c t u r e .  

Eva1 u at ion 
Evalua t ion  could t a k e  t h e  form of a teacher -s tudent  d i s c u s s i o n ,  i n  
which t h e  t e a c h e r  should be a l e r t  t o  t h e  s t u d e n t ' s  a b i l i t y  t o  
i n c o r p o r a t e  t h e  terminology in t roduced  i n t o  h i s  e x p l a n a t i o n  and 
p r e s e n t a t i o n  of h i s  photographs.  

I n  an  art/photography/industrial arts c l a s s ,  t h e  e n t i r e  p r o j e c t  i s  
a measure (perhaps a t e r m  p r o j e c t  o r  p r a c t i c a l  exam) of t h e  s t u -  
d e n t s '  growth i n  photographic  and darkroom s k i l l s  as w e l l  as l a y o u t  
and d e s i g n .  

Modifications 
Discuss ion  and s tudy  of a n c i e n t  c u l t u r e s  and a r c h i t e c t u r e  and modern 
commercial a r t  should r e v e a l  a s t r o n g  i n f l u e n c e  of t h e  s u n ' s  use  i n  
d e s i g n  and f u n c t i o n .  

Combining a photo e s s a y  w i t h  c o l l e c t i o n s  of myths and f o l k l o r e  (sun- 
o r i e n t e d )  should spark  an i n t e r e s t  i n  t h e  s t u d y  of man's h i s t o r i c  
preoccupat ion  w i t h  t h e  sun and i t s  m y s t e r i e s .  

Fur ther  e x p l o r a t i o n  i n t o  sun d i a l s  and s imi la r  a e s t h e t i c  and s c i e n -  
t i f i c  equipment should b e  encouraged. 
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I n t roduction 
I n  some v e r y  o l d  E n g l i s h  p o e t r y ,  

t h e  s u n  w a s  c a l l e d  t h e  " d a y ' s  e y e , "  
no  d o u b t  a r e f e r e n c e  t o  t h e  way t h e  
s u n  " l o o k s "  down on u s ,  a n d  a t  t h e  
same t i m e  p r o v i d e s  u s  l i g h t  by  w h i c h  
w e  see .  T h i s  g r a c e f u l  f i g u r e  o f  
s p e e c h  became a s s o c i a t e d  w i t h  a 
common w i l d f l o w e r ,  t h e  d a i s y ,  w i t h  
i t s  y e l l o w  c e n t e r  s u r r o u n d e d  b y  
" r a y s "  o f  w h i t e  p e t a l s .  The p r o -  
g r e s s i o n  f r o m  DAYESEYE, t o  DAY'S E Y E ,  
t o  DAISY, is o n e  of t h o s e  c u r i o u s  
movements  o f  l a n g u a g e  t h a t  demon- 
s t r a t e s  o n e  s m a l l  way  t h a t  t h e  s u n  
h a s  i n f l u e n c e d  o u r  own way of 
s p e a k i n g .  

A l l  l a n g u a g e s  h a v e  t h e i r  own s p e c i a l  w a y s  of s y m b o l i z i n g  
t h e  s u n ,  and  i n  t h i s  a c t i v i t y  you  w i l l  b e  e x p l o r i n g  some o f  
t h e  f o r e i g n  w o r d s  and  s y m b o l s  wh ich  r e f e r  t o  t h e  s u n  and  
w h i c h  show how d e e p l y  t h e  s u n  h a s  p e n e t r a t e d  t h e  l a n g u a g e s  
of mank ind .  

N o t  o n l y  w i l l  you  become a c q u a i n t e d  w i t h  some new 
E n g l i s h  w o r d s ,  b u t  you  w i l l  see w o r d s  f rom u n f a m i l i a r  a lpha -  
be t s  a n d  from o t h e r  k i n d s  of s y s t e m s  f o r  d e n o t i n g  l a n g u a g e .  
I n  t h e  c o u r s e  o f  y o u r  e x p l o r a t i o n s ,  w e  h o p e  you  w i l l  f i n d  
a symbol  t h a t  i s  p a r t i c u l a r l y  p l e a s i n g  t o  y o u r  e y e ,  b e c a u s e  
i t  is  o u t  of o n e  o f  t h e s e  s y m b o l s  f o r  t h e  s u n  t h a t  you  w i l l  
c r ea t e  a co l l age  t h a t  e x p r e s s e s  wha t  t h e  s u n  means  t o  y o u .  
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Objectives 
A t  t h e  complet ion of t h i s  a c t i v i t y  you s h o u l d  be ab le  t o  

o r e c o g n i z e  f o r e i g n  w o r d s  and  p h r a s e s  w h i c h  mean " s u n , "  
o i d e n t i f y  roo t  w o r d s  f o r  s u n  i n  o u r  own l a n g u a g e ,  
o c o m p l e t e  a co l l age  u s i n g  e l e m e n t s  o f  c o l o r ,  compo- 

o e x p r e s s  v i s u a l l y  s u n - r e l a t e d  w o r d s  f r o m  o t h e r  l a n -  
s i t i o n ,  a n d  c e n t r a l  t h e m e ,  a n d  

g u a g e s ,  a s  p a r t  o f  y o u r  co l l age .  

arid Knowledge You Need 
U s i n g  t h e  l i b r a r y  
P l a n n i n g  a n d  mak ing  co l lages  
S k e t c h i n g  as  a n  a i d  t o  r e m e m b e r i n g  

Materials 
c o n s t r u c t i o n  p a p e r  
scissors 
w h i t e  g l u e  o r  pas t e  
pe:nci l  o r  c r ,ayon 

n o t e b o o k  

f 

Proced u re 
1. S t u d y  Workshee t  1: Words Meaning  Sun and  I d e o g r a m s  f o r  

___ Sun .  S e l e c t  t h r e e  of t h e s e  w o r d s  o r  i d e o g r a m s ,  and  u s i n g  
a s e p a r a t e  s h e e t  of c o n s t r u c t i o n  p a p e r  f o r  e a c h  o n e ,  
recreate t h e  word o r  i d e o g r a m  i n  y o u r  own s t y l e .  R e p e a t  
t h e  d e s i g n  as  many t i m e s  and  i n  as  many ways  a s  i t  t a k e s  
t o  f i l l  t h e  s h e e t  of p a p e r  ( p r o b a b l y  a 9"x12" wou ld  b e  a n  
a p p r o p r i a t e  s i z e ) .  S e e  i l l u s t r a t i o n s  A and  B ,  Workshee t  
2 :  P l a n n i n g  a n d  A s s e m b l i n g  Your Col lage.  

2 .  Go to t h e  l i b r a r y ,  o r  some p l a c e  w h e r e  t h e r e  is  an  ample 
s e l e c t i o n  o f  a r t  b o o k s  ( t h e  b i g ,  h e a v y  k i n d  w i t h  l o t s  of 
i l l u s t r a t i o n s ) ,  and  l o o k  t h r o u g h  them f o r  e x a m p l e s  of 
ways i n  w h i c h  a r t i s t s  h a v e  p i c t u r e d  t h e  s u n .  Keep a 
p a p e r  or n o t e b o o k  handy f o r  s k e t c h i n g  t h e s e  i d e a s  f o r  
y o u r  own u s e .  T r y  t o  f i n d  a t  l eas t  t e n  d i f f e r e n t  exam- 
p l e s ,  c o p y  them as  c a r e f u l l y  as you c a n  ( b u t  d o n ' t  t r a c e  
t h e m ) ,  and  you w i l l  h a v e  a c o l l e c t i o n  of i d e a s  t o  t a k e  
b a c k  t o  y o u r  classroom f o r  u s e  i n  c r e a t i n g  your  co l l age .  
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A 
3 .  

4 .  

5 .  

Back a t  t h e  d r a w i n g  b o a r d ,  s e l ec t  o n e  of y o u r  s k e t c h e s  of 
t h e  s u n ,  a n d  e n l a r g e  i t  t o  f i l l  a new p i e c e  o f  c o n s t r u c -  
t i o n  paper .  T r y  t o  k e e p  y o u r  d e s i g n  s i m p l e  a n d  w i t h  a s  
few l i n e s  as  p o s s i b l e .  S e e  i l l u s t r a t i o n  C ,  Workshee t  2 .  

S e l e c t  o n e  o f  t h e  w o r d s  or  i d e o g r a m s  y o u ' v e  worked  o n ,  
and  u s e  i t  t o  f i l l  t h e  s p a c e s  i n s i d e  y o u r  s u n  s k e t c h  
e n l a r g e m e n t .  S e e  i l l u s t r a t i o n  D ,  Workshee t  2 .  

U s i n g  c o n s t r u c t i o n  p a p e r  i n  w a r m  co lo r s  ( s h a d e s  of r e d ,  
y e l l o w ,  and  o r a n g e ) ,  c u t  o u t  t h e  s h a p e s  s u g g e s t e d  by  y o u r  
s u n  s k e t c h .  Also c u t  o u t  y o u r  s u n  w o r d s  o r  i d e o g r a m s .  
Combine t h e s e  s h a p e s  b y  o v e r l a p p i n g  t h e m ,  u n d e r l a p p i n g  
t h e m ,  a l w a y s  mak ing  s u r e  t h a t  t h e y  a t  l e a s t  t o u c h  e a c h  
o t h e r .  A r r a n g e  a n d  r e a r r a n g e  t h e  w o r d s ,  s h a p e s ,  a n d  
co lo r s  u n t i l  you  h a v e  a d e s i g n  you  l i k e  f o r  y o u r  f i n a l  
s u n  collage. G l u e  o r  p a s t e  y o u r  a r r a n g e m e n t  o f  c u t o u t s  
t o  a l a rge r  p i e c e  o f  c o n s t r u c t i o n  p a p e r .  

Questions 
1. Why d o e s  t h e  s u n  f i g u r e  s o  p r o m i n e n t l y  i n  a r t ?  

2 .  You l o o k e d  a t  many r e p r e s e n t a t i o n s  o f  t h e  s u n  i n  y o u r  
l i b r a r y  r e s e a r c h .  What a r e  some of t h e  s i m i l a r i t i e s  
among t h e  d i f f e r e n t  w o r k s  o f  a r t  you e x a m i n e d ,  i n  t h e  
way t h e y  showed t h e  s u n ?  What d i f f e r e n c e s  w e r e  t h e r e ?  

3. I s  t h e  s u n  u s e d  as  t h e  s u b j e c t  f o r  commercial a r t  
t o d a y ?  What e x a m p l e s  c a n  you t h i n k  o f ?  

4 .  What E n g l i s h  w o r d s  r e l a t e d  t o  t h e  s u n  c a n  you  t h i n k  
o f ?  Which o t h e r  l a n g u a g e s  d o  t h e y  come f r o m ?  

, 
Looking Back 

The s u n  is  o n e  t h i n g  w h i c h  i s  common t o  t h e  e x p e r i e n c e  
of e v e r y  human b e i n g ,  and  y e t  e v e r y  human b e i n g  e x p r e s s e s  
t h i s  e x p e r i e n c e  u n i q u e l y  i n  a r t .  To some t h e  s u n  is  an  a w e -  
some a n d  f e a r f u l  p o w e r ,  t o  o t h e r s  i t  is r e p r e s e n t a t i v e  o f  
r e c r e a t i o n  a n d  f u n ,  w h i l e  s t i l l  o t h e r s  see i t  a s  t h e  s o u r c e  
o f  t h e  e a r t h ' s  f e r t i l i t y  and  f r u i t f u l n e s s .  

I n  t h i s  a c t i v i t y  you h a v e  
w o r d s ,  s y m b o l s ,  s h a p e s ,  a n d  co 
t o  create  a co l l age  t h a t  drama 
c a l l y  expresses f e e l i n g s  a b o u t  
s u n .  

\ 

u s e d  
lor 
.ti- 
t h e  



9-4 

Going Fur the r  
What s y m b o l s  c a n  you  create  t o  p i c t u r e  t h e  s u n  and  a l l  
t h e  ideas t h e  word implies t o  you? 

Choose  a f o r e i g n  p h r a s e  o r  w o r d ,  and  g r a p h i c a l l y  r e p r e -  
s e n t  t h e  i d e a  i t  e x p r e s s e s  t o  you .  

Make a l ist  o f  s u n - r e l a t e d  w o r d s  a n d  p h r a s e s  i n  t h e  
E n g l i s h  l a n g u a g e ,  and  t race t h e  o r i g i n  o f  t h e  root  word .  

U s i n g  " found"  ob jec t s  o r  n a t u r a l  m a t e r i a l s ,  c r ea t e  
a n o t h e r  co l lage  e x p r e s s i n g  some f e e l i n g  you  h a v e  p e r -  
s o n a l l y  a b o u t  t h e  s u n  a n d  i t s  e f f e c t  on y o u .  

Create c r o s s w o r d  p u z z l e s  u s i n g  f o r e i g n  i d i o m s ,  p h r a s e s ,  
o r  s y m b o l s  i n f l u e n c e d  b y  s u n  w o r d s .  

Create "logos" f o r  sun-powered  ( s o l a r  e n e r g y )  p r o d u c t s ,  
c o r p o r a t i o n s ,  o r  i d e a s ,  u s i n g  y o u r  newly  a c q u i r e d  s u n  
v o c a b u l a r y .  
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Worksheet 1 

Words Meaning Sun 
Hebrew s h i m s h o n  DblL) 
L a t i n  s o l  

G r e e k  h e l i o s  HAIOI 
German d i e  Sonne  

S p a n i s h  s o l  

F r e n c h  s o l e i 1  

I t a l i a n  s o l  

Zulu i l a n g a  

C h i n e s e  ta'i y a n g  Xfld 
R u s s i a n  solnsye c6jHue 
I r i s h  g r i a n  gRlAtl 

Ideograms for Sun 

A s s y r i a n  

Sumer i a n  

C h i n e s e  

A n c i e n t  
C h i n e s e  

e s u n ,  d a g ,  t i m e  
E a r l y  

p i c t o g r a p h  

s u n ,  d a y  

0 s u n ,  d a y  

s u n  

0 s u n  

H 
0 s u n  

A r a p a h o  s u n  

E a r l y  
h i e r o g l y p , , i c s  



Worksheet 2 P 
Planning and Assembling Your Collage 

Illustration A 

Illustration C 

Illustration B 
I 1 

Illustration D 
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9 -  Teacher Information 

An International Sun Collage 
Suggested Grade Level and Discipline 

Grades 7-12 
Art 
English or Language 
Foreign Languages 

Arts 

/ 
Skill Objectives 

Creating a collage 

Sketching as an aid to remembering another artist's work 

Making a graphic representation 

Major Understandings 
Different languages have different words for the sun, and English 
has borrowed some of these words. 

Words and images can be combined to create a dramatic design. 

To produce such a design requires experimentation and planning 
with color, pattern, texture, etc. 

Background 
All languages have words o r  symbols for the sun. But English is 

especially fortunate in having been "cross-pollinated," linguistically 
speaking, by sun vocabulary from other languages both ancient and modern. 
A simple dictionary search will equip you with ample examples to share 
with your class. 
you will have a good foundation. 

Begin with words having the root - sol- and helio-, and 

Advance Planning 
Look through the art books available to your students, so that you 
can point them in the direction of artists who portray the sun in 
their works. 

Duplicate the worksheets, and assemble the needed materials. 

Suggested Time Allotment 
3-5 class periods 

A 



. 
9 - 8  

Suggested Approach 
In t roduce  t h e  c o l l a g e  technique .  The procedure o u t l i n e d  i n  t h e  s t u -  
d e n t  guide should be s u f f i c i e n t  as a guide f o r  t h e  t e a c h e r  a s  w e l l .  
I f  c o l l a g e  has  been done b e f o r e ,  a review of t h e  b a s i c  techniques  
w i l l !  be  h e l p f u l .  Emphasize t h e  method of over lapping  shapes which 
v i s u a l l y  e x p r e s s  r e l a t e d  i d e a s .  

Emphasize t h e  u n i v e r s a l i t y  of t h e  s e l e c t e d  words and symbols, uni-  
v e r s a l i t y  i n  t h e  s e n s e  t h a t  everyone on e a r t h  has  t o  d e a l  w i t h  t h e  
sun  b o t h  l i t e r a l l y  and v i s u a l l y .  

Precautions 
Encourage creat iv i ty  and or ig inal i ty .  i Allow ample time for  experimenting with designs. 

Po i n t s  f 10 r D i sc u ss ion 
Which f o r e i g n  sun words have found t h e i r  way i n t o  our  own language 
and c u l t u r e ?  

How many words can you t h i n k  of t h a t  use  r o o t s  o r  p r e f i x e s  taken  
from words l e a r n e d  i n  t h i s  a c t i v i t y ?  

I n  t e r m s  of sun  words,  which f o r e i g n  language h a s  been t h e  g r e a t e s t  
i n f l u e n c e  on our  own? 

Is t h e  sun  p a r t i c u l a r l y  prominent i n  t h e  works of one a r t i s t  o r  one 
p e r i o d  i n  a r t  h i s t o r y ?  

Do p o r t r a y a l s  of t h e  sun more o f t e n  e x p r e s s  f e e l i n g s  of f e a r ,  a w e ,  
s e c u r i t y ,  o r  l o v e ?  

Typical Results 
Since t h i s  a c t i v i t y  is  an  i n d i v i d u a l l y  d i r e c t e d  and motivated 
c r e a t i v e  exper ience ,  t h e  r e s u l t s  w i l l  and should vary .  The f i n a l  
r e s u l t  should be t h a t  each s t u d e n t  w i l l  have s u c c e s s f u l l y  d e p i c t e d  
f o r e i g n  words and symbols f o r  t h e  sun i n  a c o l l a g e  motif  employing 
t h e  b a s i c  e lements  of d e s i g n ,  g r a p h i c s ,  c o l o r ,  and composition. 

Evaluation 
Co1:Lages should b e  of a s i n g u l a r  theme, o r i g i n a l ,  and g r a p h i c a l l y  
balanced.  Colors  should be r e l a t e d  t o  t h e  a b s t r a c t  sugges ted  by 
t h e  sun- re la ted  language. 
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Mod if ication s 
V i s i t  a museum o r  a r t  g a l l e r y  t o  obse rve  contemporary a r t i s t s '  
e x p r e s s i o n s  of t h e  sun .  

Use t h e  sun  c o l l a g e s  t o  g e n e r a t e  i d e a s  f o r  a l a r g e r  work of a r t ,  
pe rhaps  a group p r o j e c t  such  as a mural o r  w a l l  c o l l a g e .  
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Jung ,  Carl G . ,  e d .  Man and H i s  Symbols 
(Garden C i t y ,  NY: Doubleday & Company, I n c .  - Anchor, 1964).  

Lorn, Joseph ine .  Co l l age  
(New York: Arc0 P u b l i s h i n g  Company, I n c . ,  1975) .  





Making a Sundial IO 

Introduction 
Have you e v e r  seer! a s u n d i a l  se t  i n  a g a r d e n  a t  a p a r k  

o r  h i s t o r i c  s i t e ?  P e r h a p s  y o u ' v e  wondered  how s u n d i a l s  
o r i g i n a t e d ,  and  how t o  t e l l  t i m e  by  " r e a d i n p "  o n e .  S u n d i a l s  
a r e  a n  a n c i e n t  and  i n t e r e s t i n g  c o m b i n a t i o n  of b e a u t y  and  
u s e f u l n e s s .  T o d a y ,  when i n t e r e s t  i s  d i r e c t e d  toward t h e  s u n  
as a s o u r c e  of e n e r g y  i n  a w o r l d  f a c i n g  s e v e r e  e n e r g y  
sho r t ages ,  w e  w i l l  f o c u s  o n  t h e  s u n ' s  p e r v a d i n g  power by  con-  
s t r u c t i n g  a s u n d i a l  f o r  t h e  s c h o o l  g r o u n d s  as  a c r e a t i v e  a r t s  
a c t i v i t y .  

D R A F T  
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Objectives 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y ,  you s h o u l d  b e  ab le  t o  

o e x p l a i n  how an  a r t  ob jec t  r e f l e c t s  t h e  c u l t u r e  of 

o f o l l o w  d i r e c t i o n s  t o  d e s i g n ,  c r e a t e ,  and  i n s t a l l  

o d e s i g n  a d i a l  f a c e ,  i n c l u d i n g  a h a n d - l e t t e r e d  mot to .  

i t s  t i m e ,  

a s i m p l e  s u n d i a l ,  and  

Skills and Knowledge You Need 
T r a c i n g ,  l e t t e r i n g ,  and  c r a f t i n g  

t r a c i n g  p a p e r ,  s h a r p - p o i n t e d  p e n c i l ,  r u l e r ,  c o m p a s s ,  
p r o t r a c t  o r  
c o m p l e t e  s e t - u p  f o r  w h a t e v e r  c r a f t  i s  t o  be u s e d  i n  t h e  
c lockface:  m o s a i c  t i l . e ,  e t c h e d  g l a s s  o r  m e t a l ,  ce ramic ,  
c l a y ,  s t o n e ,  e t c .  
s h e e t  metal s u c h  as a luminum,  1 / 1 6 "  t h i c k  

Proced LI re 
1. S e l e c t  a n  o u t d o o r  l o c a t i o n  s u i t e d  f o r  t h e  i n s t a l l a t i o n  

o f  a s u n d i a l .  F i n d  a c l ea r  s p a c e ,  v i s i b l e  t o  many 
p e o p l e ,  w h e r e  t h e  s u n  s h i n e s ,  w i t h o u t  o b s t r u c t i o n s  o r  
shadows  f o r  most o f  t h e  d a y .  You may wan t  t o  c a l l  f o r  
t h e  e x p e r t i s e  of  l o c a l  c r a f t s m e n ,  a r c h i t e c t s ,  h o r o l o -  
g i s t s ,  a n d / o r  a s t r o n o m e r s  t o  a d v i s e  you  on  t h e  b e s t  
l o c a t i o n  f o r  37our s u n d i a l .  If  you p r e f e r ,  you m i g h t  
g e t  p e r m i s s i o n  t o  i n s t a l l  a s u n d i a l  i n  a n e i F h b o r b o o d  
p a r k ,  o r ,  e v e n  i n  y o u r  own b a c k y a r d .  

Caution: Be sure t o  obtain wr i t t en  permission from the proper 
school and/or c i v i c  au thor i t ies  before you s t a r t .  

style 

c_ 
2 .  Read "Making a S u n d i a l , "  

face t h e  r e a d i n g  on  p a g e s  5 
and 6.  

3. Now you are r e a d y  t o  b e g i n  
p r e l i m i n a r y  d r a w i n g s .  You 
n e e d  t o  d e s i g n  a s t y l e ,  a 
f a c e ,  a n d  a p e d e s t a l .  * pedestal 
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A 
4 .  T h e  s t e p - b y - s t e p  i n s t r u c t i o n s  i n  t h e  r e a d i n g  w i l l  b r i n g  

y o u  t o  t h e  f i n a l  d r a w i n g .  T h i s  may be i n f l u e n c e d  by 
t h e  ma te r i a l s  y o u  c h o s e  t o  u s e  i n  t h e  a c t u a l  c o n s t r u c -  
t i o n  o f  t h e  s u n d i a l .  

S o  r o 3 . l ~  t h e  s u n ,  
s o  wears t h e  d a y ,  
a n d  m e a s u r e s  o u t  
l i f e ' s  p a i n f u l  way.  

5 .  T h e  c h o i c e  o f  c r a f t  mater ia l  a n d  p r o c e s s  w i l l  d e p e n d  on  
w h a t  is  a v a i l a b l e  i n  y o u r  s c h o o l ,  a n d  on  t h e  s e v e r i t y  
o f  t h e  w e a t h e r  c o n d i t i o n s  i n  y o u r  g e o g r a p h i c  l o c a t i o n .  
T h e  w r i t e r  o f  "Making a S u n d i a l "  u s e d  wood b u t  y o u  c a n  
u s e  a n y  of a v a r i e t y  of ma te r i a l s  t h a t  w i t h s t a n d  o u t d o o r  
w e a t h e r .  S e l e c t  a c r a f t  t e c h n i q u e  t h a t  i s  a v a i l a b l e  t o  
y o u  i n  y o u r  s c h o o l :  

mosaic t i l e s  ( se t  i n  c o n c r e t e )  

metal p l a t e  s u c h  as a l u m i n u m ,  b ra s s ,  o r  
c o p p e r  ( e n g r a v e ,  e t c h )  

g l a s s  o r  t r a n s p a r e n t  a c r y l i c  ( e n g r a v e  o r  e t c h )  

g l a s s  ( reverse  p a i n t i n g  o n  u n d e r - s u r f a c e )  

c l a y ,  ceramic ( l o w  r e l i e f ,  g lazed)  

s l a t e  o r  s t o n e  ( c a r v e  o r  e t c h )  

6.  S u n d i a l s  t r a d i t i o n a l l y  c a r r y  a m e s s a q e .  S o m e t i m e s  i n  
L a t i n ,  o f t e n  s e r i o u s ,  sometimes h u m o r o u s ,  t h e  motto c o n -  
v e y s  a u n i v e r s a l  s t o r y .  Here a r e  a f e w  c o p i e d  f r o m  
a n t i q u e  s u n d i a l s :  

L i f e ' s  b u t  a s h a d o w ,  m a n ' s  b u t  d u s t ;  
T h i s  d i a l  s a y s ,  d i e  w e  a l l  m u s t .  

L e t  o t h e r s  t e l l .  of s torms a n d  s h o w e r s ,  
1'11 o n l y  c o u n t  y o u r  s u n n y  h o u r s .  

Amids t  t h e  f l o w e r s  Time w a n e s  away 
I t e l l  t h e  h o u r s  A s  f l o w e r s  d e c a y .  

A c l o c k  t h e  t i m e  may w r o n g l y  t e l l .  
I ,  n e v e r ,  i f  t h e  s u n  s h i n e  w e l l .  

My p r o m i s e  is  s o l e l y  t o  f o l l o w  t h e  s u n  
a n d  p o i n t  t h e  course h i s  c h a r i o t  d o t h  r u n .  

~ ~ 

W h i l e  y e  h a v e  l i p h t ,  b e l i e v e  i n  t h e  l i g h t .  

Time is  t h e  c h r y s a l i s  of e t e r n i t y .  
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7 .  

8 .  

P i c k  t h e  motto you l i k e ,  o r  compose y o u r  own. E x p e r i m e n t  
w i t h  v a r i o u s  a l p h a b e t s  a n d  t y p e  f a c e s ,  i n  a v a r i e t y  o f  
p o s i t i o n s  a n d  s i ze s ,  t o  p r e s e n t  t h e  message and  t h e  num- 
bers o n  t h e  f a c e  i n  t h e  most a t t r a c t i v e  way. 

A f t e r  e v e r y  s t u d e n t  h a s  c o m p l e t e d  a c o m p r e h e n s i v e  s k e t c h  
of t h e  d i a l  and  t h e  mot to ,  t h e  g r o u p  s h o u l d  v o t e  f o r  t h e  
most a e s t h e t i c a l l y  p l e a s i n g  d e s i g n  o r  d e s i g n s  f o r  t h e  
school  g r o u n d s .  

N o w  c o n s t r u c t  t h e  s u n d i a l ,  i n s t a l l  i t  i n  t h e  c h o s e n  loca- 
t i o n ,  a n d  f o l l o w  t h e  i n s t r u c t i o n s  i n  t h e  r e a d i n g  f o r  
" s e t t i n g "  it . 

Questions 
1. Is i t  i m p o r t a n t  t o  know t h e  e x a c t  t i m e ?  Why o r  why 

n o t ?  

2 .  Why do you  t h i n k  people i n  a n c i e n t  t i m e s  i n v e n t e d  
t h e  s u n d i a l ?  What d o e s  i t  show a b o u t  what  w a s  
h a p p e n i n g  i n  t h e i r  s o c i e t i e s ?  

3. Can you  t h i n k  of a comple t e ly  d i f f e r e n t  k i n d  of 
s t r u c t u r e  o r  i n v e n t i o n  t h a t  c o u l d  b e  u s e d  t o  t e l l  
t i m e  w i t h  t h e  s u n ?  

4 .  Why wou ld  t h e  c o n s t r u c t i o n  of a s u n d i a l  r e q u i r e  
c o o p e r a t i o n  b e t w e e n  a r t  and  s c i e n c e ?  

Looking Back 
I n  modern  l i f e  w e  c a n  become v e r y  cut  of f  f r o m  n a t u r e .  

Our cars a n d  h o u s e s  she l t e r  u s  c o m p l e t e l y ,  so  t h a t  w e  almost 
i g n o r e  s u n  a n d  r a i n ,  d a y  a n d  n i g h t ,  w i n t e r  a n d  summer. Some- 
t imes ,  t h o u g h ,  n a t u r e  c a n ' t  be i g n o r e d ,  e s p e c i a l l y  when w e  
want  t o  u s e  i t  i n  some way. Wi th  t o d a y ' s  e n e r g y  p r o b l e m s  w e  
h a v e  t o  l o o k  f o r  h e l p  from n a t u r a l  f o r m s  of e n e r g y  l i k e  s u n  
and  w i n d .  A s u n d i a l  is  a p l e a s a n t  r e m i n d e r  t o  u s  t h a t  t h e  
s u n  is a r e l i a b l e  s o u r c e  of e n e r g y  t h a t  w o n ' t  r u n  o u t .  

c 1 

Going Further 
Make a c a l l i g r a p h y  c o l l e c t i o n  o f  s u n d i a l  mot toes .  

D o  a p h o t o  e s s a y  o n  s u n d i a l s  and  w e a t h e r v a n e s ,  wh ich  
c a n  a l s o  be f i n e  works  o f  a r t .  Look i n  p a r k s ,  on  pub- 
l i c  b u i l d i n g s ,  c h u r c h  s teep les ,  museums, e t c .  



t Making a Sundial 
Excerp ted  from "Making a Sund ia l "  by John Hors t .  
R e p r i n t e d  by p e r m i s s i o n  from B l a i r  & Ketchum's 
Country J o u r n a l .  Copyright  March 1980 Country 
J o u r n a l  P u b l i p h i n g  Co. ,  I n c .  All R i g h t s  Reserved.  

Making a s u n d i a l  i s  e a s y .  I t  h a s  o n l y  two 
p a r t s ,  t h e  s t y l e  ( a l s o  known as t h e  gnomon), 
which casts t h e  shadow, and t h e  c l o c k  f a c e ,  which 
has t h e  t i m e  markings.  With a l i t t l e  care you 
can p roduce  a c u r i o  t h a t  w i l l  t e l l  t i m e  
s o n a b l y  a c c u r a t e l y ,  w i t h i n  t e n  m i n u t e s ,  a l l  y e a r  
l o n g .  

rea- 

The Style 
Make t h e  s t y l e  from a p i e c e  of s h e e t  metal 

t h i c k  enough t o  resist bend ing ,  y e t  f l e x i b l e  
enough t o  p e r m i t  bend ing  t o  form t h e  b a s e  t h a t  
a t t a c h e s  t o  the c l o c k  f a c e .  

The i m p o r t a n t  t h i n g s  t o  remember abou t  t h e  
s t y l e  are: F i r s t ,  t h e  shadow-line edge shou ld  
b e  a t  45 d e g r e e s  t o  t h e  c l o c k  f a c e  i n  t h e  n o r t h -  
s o u t h  d i r e c t i o n  and a t  90 d e g r e e s  t o  t h e  c l o c k  
f a c e  i n  the east-west d i r e c t i o n  ( s e e  F i g u r e  1) .  
A nor th - sou th  a n g l e  o f  45 d e g r e e s  i s  a good com- 
promise a n g l e  f o r  any l o c a t i o n  i n  t h e  c o n t i n e n t a l  
United S t a t e s .  If  you l i v e  i n  Alaska t h e  a n g l e  
shou ld  b e  60 d e g r e e s .  

Second, t h e  shadow-l ine cast  by t h e  s t y l e  
shou ld  be  t h i n  enough t o  make a r e a d a b l e  l i n e ,  
y e t  t h e  edge shou ld  be  s t u r d y  enough t o  resist 
bending by wind and t h e  w e a t h e r .  ' (See F i g u r e  1 ) .  

Figure 1 

I / 314" I \\ 
/ 

\ / /  --- I 1 
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The Face 
The c l o c k  f a c e  can  be  any f l a t  s u r f a c e .  I 

used two s q u a r e  p i e c e s  of  5 /8  i n c h  e x t e r i o r - g r a d e  
plywood glued t o g e t h e r  t o  make one s o l i d  p i e c e  
1+ i n c h e s  t h i c k  and 14 i n c h e s  on a side. The 
doub le  t h i c k n e s s  made f o r  a s t u r d y  f a c e  t h a t  had 
enough weight  t o  set f i r m l y  on t h e  s t a n d  even i n  
windy wea the r .  You can  j u s t  as  e a s i l y  make i t  
round o r  any shape  t h a t  s t r i k e s  your f ancy .  A 
f r i e n d  made one u s i n g  a s l i c e  f rom a maple  l o g  
he  w a s  c u t t i n g  up f o r  f i r ewood .  

The impor t an t  t h i n g s  abou t  t h e  f a c e  a r e  t h e  
s p a c i n g  of t h e  t i m e  marks and t h e i r  o r i e n t a t i o n  
t o  t h e  sun .  

Calibrating the Face 
S t a r t  by l a y i n g  o u t  two l i n e s  a t  r i g h t  

a n g l e s ,  c r o s s i n g  where t h e  45-degree shadow-line 
edge of  t h e  s t y l e  w i l l  meet t h e  c l o c k  f a c e  when 
t h e  s t y l e  i s  i n s t a l l e d .  These two l i n e s  w i l l  be 
your  no r th - sou th  and east-west o r i e n t a t i o n  l i n e s .  

Figure 2 

holes for attaching 

4 

Now d i v i d e  t h e  s p a c e  between e a s t ,  n o r t h ,  
and w e s t  i n t o  wedge-shaped segments  u s i n g  t h e  
a n g l e  measurements shown i n  F i g u r e  2. 
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The l i n e  d i v i d i n g  each segment w i l l  s t a n d  
f o r  an  hour .  D iv ide  t h e  s p a c e  between each  p a i r  
of hour  l i n e s  i n  h a l f ,  and you have t h e  ha l f -hour  
l i n e s .  A s imple  p r o t r a c t o r  w i l l  b e  a c c u r a t e  
enough t o  e s t a b l i s h  t h e  d e g r e e  a n g l e s  a t  t h e  
"point"  o f  each  segment.  To make your  s o l a r  
c l o c k  f o r  d a y l i g h t  s a v i n g  t i m e  (F igu re  Z ) ,  l a b e l  
t h e  l i n e  p o i n t i n g  w e s t  "7", t h e  n e x t  hour  l i n e  
"8", and s o  f o r t h .  The 1 P.F. l i n e  w i l l  a l s o  b e  
t h e  n o r t h  i n d i c a t i n g  l i n e .  The 7 P.M. l i n e  w i l l  
c o i n c i d e  w i t h  t h e  e a s t  i n d i c a t o r .  

For s t a n d a r d  t i m e  ( F i g u r e  3 ) ,  s t a r t  w i t h  6 
on t h e  west l i n e .  Noon w i l l  be on t h e  n o r t h  
l i n e  and east w i l l  be  6 P.M. 

Figure 3 

A good way t o  have a c l o c k  t h a t  i s  good a l l  
yea r  i s  t o  p a i n t  s t anda rd - t ime  markings on one 
s i d e  and day l igh t - sav ing - t ime  markings on t h e  
o t h e r .  When t h e  t i m e  t o  s e t  t h e  c l o c k  forward 
o r  back a r r i v e s ,  you s imply remove t h e  s t y l e ,  
f l i p  t h e  c l o c k  f a c e  o v e r ,  r e p l a c e  t h e  s t y l e ,  and 
r e a l i g n  t h e  f a c e  w i t h  t h e  sun .  

A f t e r  t h e  c lock - face  markings a r e  p a i n t e d  
on and d r y ,  you a r e  a lmos t  f i n i s h e d .  

A t t ach  t h e  s t y l e  a s  shown i n  F i g u r e  2 .  The 
45-degree shadow-line edge shou ld  s l o p e  down 
toward and meet t h e  c l o c k  f a c e  e x a c t l y  where t h e  
eas t -wes t  and no r th - sou th  l i n e s  i n t e r s e c t .  The 
rest of t h e  s t y l e  shou ld  b e  p e r p e n d i c u l a r  t o  t h e  
f a c e  a l o n g  t h e  n o r t h  l i n e .  

Now s e t  t h e  c l o c k  f a c e  on a s u i t a b l e  b a s e  
i n  a sunny s p o t .  Anything t h a t  p r o v i d e s  s t e a d y  
s u p p o r t  w i l l  d o .  Level  t h e  f a c e  i n  a l l  d i r e c -  
t i o n s  u s i n g  a c a r p e n t e r ' s  l e v e l  o r  a pan of w a t e r .  

Setting Your Sun Clock 
The nex t  s t e p  r e q u i r e s  a l i t t l e  p re l imina rv  

e x p l a n a t i o n .  The sun i s  always due s o u t h  a t  
midday (noon, s t a n d a r d  t i m e  o r  1 P.M. d a y l i g h t  
s a v i n g  t ime)  i f  you l i v e  p r e c i s e l y  on t h e  
e a s t e r n  edge of a t i m e  zone,  any t i m e  zone. I f  
you l i v e  on t h e  w e s t e r n  edge of a t ime zone,  
midday by t h e  sun comes a t  11 A . M . ,  s t a n d a r d  
t i m e  (noon, d a y l i g h t  s a v i n g  t i m e ) .  I f  you l i v e  
i n  t h e  middle  o f  a t i m e  zone i t  comes a t  11:30 
A.M. 

Now, back t o  o u r  s u n d i a l .  To o b t a i n  t h e  
most a c c u r a t e  r e a d i n g ,  set your sun c l o c k  a t  
midday, sun t ime. Here is what t o  do.  

I f  you l i v e  i n  t h e  e a s t e r n  q u a r t e r  of  a 
t i m e  zone,  Boston, Chicago, o r  Spokane, f o r  exam- 
p l e ,  a t  t h e  s t r o k e  o f  noon s t a n d a r d  t ime (1 P.M. 
d a y l i g h t  s av ing )  on a sunny day ,  r o t a t e  t h e  sun- 
d i a l  on i t s  b a s e  so t h e  s t y l e  shadow-line i n d i -  
c a t e s  1 2  o ' c l o c k  ( o r  1 P.M. d a y l i g h t  s a v i n g  t i m e ) .  

I f  you l i v e  i n  t h e  middle  o f  a t ime zone,  
s a y  P i t t s b u r g h  o r  Denver, f o l l o w  e x a c t l y  t h e  
same p rocedure ,  b u t  set i t  a t  11:30 A.M.  s t anda rd  
t i m e .  I f  you l i v e  i n  t h e  w e s t e r n  q u a r t e r  of your  
t i m e  zone,  set i t  a t  11 A.M. s t a n d a r d  t ime (o r  
noon, d a y l i g h t  s a v i n g  t i m e ) .  

You can set t h e  c l o c k  a t  any o t h e r  t ime of 
day,  b u t  t h e  approx ima t ions  used t o  compute t h e  
s t y l e  a n g l e  w i l l  compl i ca t e  t h i n g s .  

You now have your v e r y  own energy-saving,  
p e r p e t u a l ,  solar-powered c l o c k .  Enjoy i t .  
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Making a Sundial 
Suggested Grade Level and Discipline 

Grades 9-12 
S t u d i o  a r t  
A r t  h i s t o r y  
Applied c r a f t s  , c a l l i g r a p h y  , ceramics , 

d e s i g n ,  drawing, g r a p h i c s ,  s c u l p t u r e  

F 

Skill Objectives 
P r a c t i c i n g  a given c r a f t  
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Applying a c r a f t  t echnique  t o  t h e  making of a f u n c t i o n a l  o b j e c t  

I n t e g r a t i n g  a wel l - rendered ,  hand- le t te red  message w i t h i n  t h e  
boundaries  of t h e  d i a l  s u r f a c e  

Major Understandings 
Artists and s c i e n t i s t s  are i n t e r d e p e n d e n t ,  and t h e  sun h a s  s u s t a i n e d  
importance t o  both  groups.  

Words and d e s i g n  can b e  rendered a s  a harmonious u n i t .  

Background 
The B i b l e  mentions t h e  D i a l  of Ahaz, which may have been c o n s t r u c t e d  

i n  a n c i e n t  Babyloaia as f a r  back as t h e  e i g h t h  century  B.C .  I n  t h e  
f o u r t h  c e n t u r y  B . C . ,  t h e  Greeks observed t h e  p o s i t i o n  of t h e  shadow c a s t  
by a .gnomon ( a  v e r t i c a l  p o l e  on a h o r i z o n t a l ,  graduated p l a t e )  i n  t h e  
sunshine  t o  t e l l  t i m e .  Some h i s t o r i a n s  b e l i e v e  t h a t  t h e  Egypt ians b u i l t  
t h e  pyramids t o  mark t h e  p r o g r e s s  of t h e  seasons  by t h e  shadows c a s t  on 
t h e  desert  sands .  Throughout human h i s t o r y ,  every c i v i l i z a t i o n  has 
r e l i e d  on t h e  sun t o  l e a r n  t h e  t i m e  o f  day and t h e  season  of t h e  y e a r .  

Because t h e  s u n d i a l  measures t h e  apparent  motion of t h e  sun a c r o s s  
t h e  sky we c a l l  t h i s  l o c a l  sun t i m e  o r  apparent  t i m e .  On t h e  o t h e r  hand, 
a c l o c k  r e c o r d s  accumulated e q u a l  u n i t s  of t i m e .  W e  c a l l  t h i s  mean t i m e .  
Although t h e  e a r t h  t u r n s  on i t s  a x i s  approximately once every  twenty-four 
h o u r s ,  i t s  y e a r l y  p a t h  around t h e  sun  i s  i r r e g u l a r .  S c i e n t i s t s  developed 
a t a b l e  which g i v e s  d a t a  t o  c o r r e c t  t h e s e  i r r e g u l a r i t i e s .  This  t a b l e  i s  
known as “The Equat ion of T i m e ”  and i t  i s  a v a i l a b l e  i n  most of t h e  books 
l i s t e d  i n  t h e  b ib l iography.  There are s e v e r a l  k inds  of t i m e  and t h o s e  
whose c u r i o s i t y  i s  aroused can i n v e s t i g a t e  t h i s  by r e f e r r i n g  t o  books i n  
t h e  b ib l iography.  I n  f a c t ,  sun t i m e  and mean t i m e  are equal  o n l y  f o u r  
days of t h e  year .  

For d i a l  makers who are i n t e r e s t e d  i n  t h e  s c i e n c e  of gnomonics, 
ample informat ion  i s  r e a d i l y  a v a i l a b l e  i n  most l i b r a r i e s .  For our  pur- 
pose ,  i n  t h i s  c lassroom p r o j e c t ,  t h e  s i m p l i f i e d  i n s t r u c t i o n s  and t h e  
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sample d i a l  on pages 5-6 should be adequate  f o r  t h e  s t u d e n t s '  immediate 
needs.  H i s t o r i c a l l y ,  a s u n d i a l  i s  a combination of a e s t h e t i c s ,  c r a f t s -  
manship , and s c i e n c e .  - 

Whether w e  t h i n k  of a s u n d i a l  a s  a s c i e n t i f i c  ins t rument  o r  as a 
b e a u t i f i t  a r t  o b j e c t ,  when t h e  s u n d i a l  i s  i n s t a l l e d  i n  an open, outdoor  
space  i t  becomes an  e loquent  reminder of how man t u r n s  t o  t h e  sun t o  
measure t h e  span of h i s  days and h i s  y e a r s .  I n  t h e  t w e n t y - f i r s t  c e n t u r y ,  
man may a l s o  t u r n  t o  t h e  sun  t o  e n s u r e  t h e  q u a l i t y  of h i s  l i f e .  

Advance Planning 
Inform s t u d e n t s  of t h i s  culminat ing a c t i v i t y  when they  a r e  i n t r o -  
duced t o  a c r a f t  p r o c e s s  t h a t  w i l l  l a t e r  on evolve  i n t o  t h e  
making of  t h e  s u n d i a l .  It i s  up t o  t h e  t e a c h e r  t o  i d e n t i f y  t h e  
c r a f t  most r e a d i l y  a v a i l a b l e  t o  make t h e  d i a l :  a low r e l i e f  
p laque  i n  glazed c l a y ,  an  e t c h i n g  on a metal p l a t e ,  a r e v e r s e  
p a i n t i n g  on g l a s s  o r  a c r y l i c ,  a mosaic i n  t i l e  o r  any o t h e r  
s t a b l e ,  rugged material t h a t  can wi ths tand  t h e  weather .  

Assemble a l l  needed materials. 

It may be p o s s i b l e  t o  e l i c i t  t h e  a s s i s t a n c e  of a h o r o l o g i s t ,  
as t ronomer,  a r c h i t e c t ,  l andscape  gardener ,  o r  o t h e r  l o c a l  c r a f t s -  
man w i t h  some exper ience  of s u n d i a l s .  

Suggested Time Allotment 
2 weeks o r  more, a t  t h e  d i s c r e t i o n  of t h e  teacher  

Suggested Approach 
In t roduce  t h e  a c t i v i t y  w i t h  a d i s c u s s i o n  of n a t u r e ,  and n a t u r a l ,  
renewable forms of energy. 

Discuss  how every  p e r s o n ' s  l i f e s t y l e ,  whether consc ious ly  o r  n o t ,  
i s  a t t u n e d  t o  t h e  s u n ' s  hours  and seasons .  

Allow t i m e  f o r  d e s i g n  exper imenta t ion .  

I f  p o s s i b l e ,  team w i t h  t h e  Engl i sh l language  a r t s  t e a c h e r  on t h e  
a c t i v i t y  of w r i t i n g  messages and mottoes  f o r  t h e  s u n d i a l  f a c e .  

Go over  t h e  reading  as a group, w i t h  e x p l a n a t i o n  of c a l i b r a t i n g  
t h e  f a c e  and " s e t t i n g "  t h e  s u n d i a l .  

Conduct open, j o i n t  d i s c u s s i o n  t o  determine which des ign  t o  use 
and where t o  i n s t a l l  i t .  Encourage community a t t e n t i o n .  

I n s t a l l  t h e  s u n d i a l  on t h e  ground o r  on a p e d e s t a l ,  i n  an  e a s i l y  
a c c e s s i b l e  l o c a t i o n ,  w i t h  ceremony and d i g n i t y  t o  g i v e  honor t o  
t h e  c r a f t  t h a t  produced it  and t o  t h e  school  community. 
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Precaution s 

I t  may be advisabZe for students t o  complete an introductory project 
i n  the  c r a f t  process before they embark on the sundial. 

Be sure the students obtain wri t ten permission from the proper 
schooZ and/or c i v i c  authori t ies  before t h e y  s t a r t .  

Poi n t s  for Discussion 
How d i d  t h e  f u n c t i o n  of t h e  s u n d i a l  determine i t s  form? 

How do t h e  s t a n d a r d s  by which w e  e v a l u a t e  good s c u l p t u r e  apply t o  
t h e  s u n d i a l  i n s t a l l a t i o n ?  

Compare t h e  advantages and d isadvantages  of a s u n d i a l  w i t h  t h o s e  of 
a watch. 

I n  t h e  21s t  c e n t u r y ,  some j o b s  w i l l  become v i t a l  t o  s o c i e t y ' s  w e l -  
f a r e .  What do you t h i n k  t h e  r o l e  of urban p l a n n e r s ,  a r c h i t e c t s ,  
environmental  d e s i g n e r s ,  a r t i s t s ,  c raf t smen,  s c u l p t o r s  w i l l  be? 

I n  which d a i l y  endeavors are ar t is ts  dependent on s c i e n t i s t s  o r  
v i c e  v e r s a ?  P r e d i c t  how and why emphasis on t h e  sun as source  of 
h e a t ,  energy, and l i g h t  w i l l  a l t e r  t h i s  interdependence i n  t h e  
f u t u r e .  

Typical Results 
Where s t u d e n t s  have s u f f i c i e n t  exper ience  i n  a c r a f t ,  they  w i l l  work 
independent ly  t o  produce a s a t i s f a c t o r y  p r o j e c t .  Group i n s t r u c t i o n  
i s  needed t o  c a l i b r a t e  t h e  d i a l  and "set" t h e  s u n d i a l .  

Eva1 u at i o n 
Observe s k i l l  w i t h  a p r a c t i c e d  c r a f t  and o r i g i n a l i t y  and ba lance  i n  
t h e  d e s i g n .  I f  s t u d e n t s  t e a m ,  observe t h e  c o n t r i b u t i o n  of each t o  
t h e  p r o j e c t .  

Modifications 
For a s m a l l e r - s c a l e  p r o j e c t ,  a l l o w  s t u d e n t s  t o  des ign  and c r e a t e  

windowsi l l  sundials"--indoor p r o j e c t s  f o r  a south- fac ing  window. 1 1  

Use a l a r g e  o b j e c t  ( f l a g p o l e ,  g o a l p o s t s ,  e t c . )  as t h e  b a s i s  of a 
grand-scale  s u n d i a l  s c u l p t u r e  o r  landscape:  a temporary o r  perma- 
nent  work of a r t .  

Discuss  how s c i e n c e  and a r t  r e l a t e d  i n  t h e  p a s t ,  and how t h e y  re la te  
today .  
t h i s  c r o s s - f e r t i l i z a t i o n :  DaVinci, John James Audubon, Samuel F.B. 
Morse. 

How does each s t i m u l a t e  t h e  o t h e r ?  Study people  who embodied 
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I 0 .  F Improvising trom 
an' Energy xircle 

I1 

I n t roduction 
Must you  h a v e  s h e e t  m u s i c  i n  f r o n t  o f  you b e f o r e  you 

c a n  p l a y  a n  i n s t r u m e n t ?  Of c o u r s e  n o t !  You c a n  p l a y  f r o m  
memory, make up m u s i c  as  you go  a l o n g ,  o r  ge t  t h e  f e e l i n g  o f  
wha t  you  wan t  t o  p l a y  f r o m  a p i c t u r e ,  a s t o r y ,  o r  f r o m  
w a t c h i n g  s o m e t h i n g  h a p p e n i n g .  

I n  t h i s  a c t i v i t y  you  w i l l  make up  m u s i c  f r o m  a g r a p h .  
T h i s  g r a p h  is  a r e n e w a b l e  e n e r g y  g r a p h .  I t  shows w h e r e  o u r  
e n e r g y  c o u l d  come f r o m  i n  t h e  y e a r  2000. A l l  t h e  k i n d s  of 
e n e r g y  you  see o n  t h i s  g r a p h  are  c a l l e d  r e n e w a b l e  e n e r g y .  
T h a t  means  t h a t  when you u s e  them t h e y  r e p l a c e  t h e m s e l v e s  i n  
a f a i r l y  s h o r t  t i m e ,  s o  you d o n ' t  r u n  o u t  o f  e n e r g y .  I n  o n e  
way o r  a n o t h e r ,  t h e y  a l l  come f r o m  t h e  s u n .  Y o u ' l l  be 
l e a r n i n g  wha t  t h e  d i f f e r e n t  w o r d s  mean. Y o u ' l l  make up  
m u s i c  a b o u t  t hem.  Then y o u ' l l  w r i t e  down t h e  m u s i c  u s i n g  
y o u r  own s e t  o f  s y m b o l s  s o  t h a t  you c a n  remember ,  p r a c t i c e ,  
and  i m p r o v e  y o u r  s u n  e n e r g y  c o m p o s i t i o n .  

D R A F T  
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0 b jec t ives 
At; t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y  you  s h o u l d  b e  ab le  t o  

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

o se lec t  m u s i c a l  i n s t r u m e n t s  a n d  a r r a n g e  s o u n d s  t o  
c rea te  a m u s i c a l  c o m p o s i t i o n  f r o m  t h e  g r a p h ,  

o w r i t e  t h e  c o m p o s i t i o n  i n  y o u r  own m u s i c a l  s y m b o l s ,  
a n d  

o p e r f o r m  t h e  c o m p o s i t i o n .  

Skills and Knowledge You Need 
Some e x p e r i e n c e  w i t h  r e a d i n g  a n d  p l a y i n g  m u s i c  f r o m  
s y m b o l s  
Some e x p e r i e n c e  w i t h  classroom m u s i c a l  i n s t r u m e n t s  
D r a w i n g ,  c o l o r i n g  

Mat e r i a. I s 
pa.per ( l a r g e  - a b o u t  3 '  x 3 '  ) 

y a x d s t i c k s ,  r u l e r s ,  a n d  p r o t r a c t o r s  
m a x k e r s ,  c r a y o n s ,  and  c o l o r e d  p e n c i l s  
Sun E n e r g y  Graph  
t i m e r  ( t o  measure s e c o n d s )  

t a.pe r e c o r d e r  
classroom i n s t r u m e n t s :  

m a l l e t s :  marimbas, x y l o p h o n e ,  g l o c k e n s p i e l ,  v i b e s  
p e r c u s s i o n :  s n a r e ,  b a s s ,  t i m p a n i ,  t a m b o u r i n e ,  

a l s o  any  s t r i n g s ,  woodwind,  a n d  b ra s s  
l a t i n  p e r c u s s i o n  

Words You'll Learn 
biomass e n e r g y - - e n e r g y  f r o m  p l a n t  mat ter  w h i c h  c a n  be 

p r o c e s s e d  t o  p r o d u c e  l i q u i d ,  g a s ,  o r  s o l i d  f u e l s .  
hydropower - -ene rgy  f r o m  f a l l i n g  water w h i c h  d r i v e s  

t u r b i n e s  t o  p r o d u c e  e l e c t r i c i t y .  
o c e a n  t h e r m a l  power- -energy  p r o d u c e d  b y  t h e  d i f f e r e n c e s  

b e t w e e n  w a r m  s u r f a c e  waters a n d  c o l d  d e e p e r  waters 
i n  t h e  o c e a n .  T h e s e  d i f f e r e n c e s  c a n  b e  u s e d  i n  a 
h e a t  pump t o  p r o d u c e  e l e c t r i c i t y .  

p h o t o v o l t a i c  c e l l  e l e c t r i c i t y - - p o w e r  f r o m  s i l i c o n  c e l l s  
w h i c h  p r o d u c e  a n  e l e c t r i c  c u r r e n t  when e x p o s e d  t o  
l i g h t .  
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n 

s o l a r  h e a t - - e n e r g y  f o r  h e a t i n g  o b t a i n e d  b y  a l l o w i n g  
s u n l i g h t  t o  p a s s  t h r o u g h  g l a s s  a n d  h e a t  a s t o r a g e  
mater i a1 . 

s o l a r  t h e r m a l  power--power f r o m  c o n c e n t r a t i n g  s u n l i g h t  
w i t h  r e f lec tors  t o  p r o d u c e  h i g h  t e m p e r a t u r e s .  

w ind  power- -energy  f r o m  w i n d m i l l s  wh ich  c a n  be u s e d  t o  
g e n e r a t e  e l e c t r i c i t y .  

Proced u re 
Making Your Graph 

1. S p l i t  up  i n t o  s m a l l  g r o u p s  (4-5  p e o p l e ) .  Each  g r o u p  
is  r e s p o n s i b l e  f o r  d r a w i n g  a n d  c o l o r i n g  o n e  g r a p h ,  
c r e a t i n g  a c o m p o s i t i o n ,  and p e r f o r m i n g  t h e  p i e c e .  

2 .  S e l e c t  o n e  l a r g e  s h e e t  of p a p e r ,  m a r k e r s ,  c r a y o n s ,  
s t r a i g h t  e d g e s ,  and  a p r o t r a c t o r  f o r  y o u r  g r o u p .  

3 .  Reproduce  t h e  Sun Energy  Graph on y o u r  l a r g e  s h e e t .  

4 .  Color ,  d e s i g n ,  a n d  i l l u s t r a t e  y o u r  c i r c l e  w i t h  e n e r g y  
a n d  s o l a r  t h e m e s .  U s e  y o u r  i m a g i n a t i o n .  L e a v e  t h e  
o u t e r  c i r c l e  t o  w r i t e  y o u r  m u s i c  i n .  

W r i t i n g  Your C o m p o s i t i o n  

5. Each  p e r s o n  s h o u l d  s e l ec t  a n  i n s t r u m e n t  t o  p l a y .  
A s s i g n  o n e  p e r s o n  t o  be c o n d u c t o r / t i m e k e e p e r .  

6 .  U s e  t h e , p e r c e n t a g e s  on y o u r  g r a p h  f o r  t i m i n g :  for 
e x a m p l e ,  9 s e c o n d s  o f  m u s i c  f o r  wind  p o w e r ,  31 s e c o n d s  
f o r  s o l a r  h e a t .  

7 .  D e c i d e  wha t  i n s t r u m e n t s  and  wha t  s o u n d s  you  want  t o  
u s e  t o  e x p r e s s  t h e  k i n d  of e n e r g y  i n  each p a r t  of t h e  
g r a p h ,  (Fo r  e x a m p l e ,  you m i g h t  wan t  t o  u s e  v i o l i n s  
f o r  w i n d ,  drums f o r  h y d r o p o w e r . )  E x p e r i m e n t  t o  see 
how s u i t a b l e  y o u r  c h o i c e s  a re .  

8 .  P i c k  s y m b o l s  o r  m a r k s  t o  r e m i n d  you  of t h e  s o u n d s  you  
p l a n  t o  u s e .  For  e x a m p l e ,  h e r e  a re  some s y m b o l s  t h a t  
c o u l d  be used..  

x x = s h o r t  n o t e s  

c = C c h o r d  

< = g r a d u a l l y  g e t t i n g  l o u d e r  

= g l i s s a n d o  up  4 n o t e s  

D i f f e r e n t  i n s t r u m e n t s  may n e e d  d i f f e r e n t  s y m b o l s .  
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9 ,  U s e  t h e  G r a p h i c  N o t a t i o n  S h e e t  t o  w r i t e  down e v e r y -  
t h i n g  you h a v e  d e c i d e d .  L i s t  t h e  p a r t s  o f  t h e  g r a p h ,  
t h e  t i m e  e a c h  p a r t  w i l l  b e  p l a y e d ,  t h e  i n s t r u m e n t s  
t h a t  w i l l  p l a y  f o r  e a c h  p a r t ,  a n d  t h e  s y m b o l s  t o  show 
w h a t  e a c h  i n s t r u m e n t  s h o u l d  p l a y .  

8 

P l a y i n g  Your C o m p o s i t i o n  

1 0 .  P r a c t i c e  t h e  c o m p o s i t i o n  s e c t i o n  b y  s e c t i o n ,  a n d  t h e n  
p u t  t h e  w h o l e  t h i n g  t o g e t h e r .  The c o n d u c t o r  s h o u l d  
k e e p  t r a c k  of t h e  t i m e  and  p o i n t  o u t  who p l a y s  i n  
e a c h  s e c t i o n .  S t a r t  a t  a n y  p o i n t  o n  t h e  c i r c l e .  
Each  i n s t r u m e n t  o r  g r o u p  of i n s t r u m e n t s  p l a y s  u n t i l  
t h e  c o n d u c t o r / t i m e k e e p e r  i n d i c a t e s  t h e  b e g i n n i n g  of 
a new s e c t i o n .  

11. R e h e a r s e ,  p e r f o r m , a n d  tape r e c o r d  e a c h  composition. 

1 2 .  L i s t e n  t o  e a c h  tape .  

13. D i s c u s s  a n d  r e f i n e  y o u r  c o m p o s i t i o n .  Add t o  t h e  
n o t a t i o n .  

1 4 .  D r a w  t h e  n o t a t i o n  f o r  e a c h  s e c t i o n  i n  t h e  o u t e r  c i r c l e  
on  y o u r  l a r g e  g r a p h .  

Q u est i o n s 
1. Which p a r t  of y o u r  c o m p o s i t i o n  is  m o s t  s u i t e d  t o  t h e  

f o r m  of e n e r g y  i t  i s  t r y i n g  t o  e x p r e s s ?  

2 .  Which g r o u p I s  c o m p o s i t i o n  is  t h e  best  o v e r a l l ?  Why? 

3. By l i s t e n i n g  t o  y o u r  t a p e  o r  a n o t h e r  g r o u p l s  t a p e ,  
c a n  you  m a t c h  u p  a n d  compare e a c h  m u s i c a l  s e c t i o n  
w i t h  t h e  a p p r o p r i a t e  e n e r g y  s o u r c e ?  

4 .  How c a n  e a c h  small g r o u p  make t h e i r  s o u n d s  more 
c o h e s i v e ?  

Q 

( L o o k i n g  Back 
\ 

Elsch s u n  e n e r g y  g r a p h  c o m p o s i t i o n  w a s  w r i t t e n  u s i n g  t h e  
g r a p h i c  n o t a t i o n  t e c h n i q u e .  The c lass  a s s i g n m e n t  i n c l u d e d  
d r a w i n g  a g r a p h ,  c h o o s i n g  and  a r r a n g i n g  i n s t r u m e n t s ,  and  
c o m p o s i n g  a n d  p l a y i n r  t h e  piece.  

I n  c r e a t i n g  t h i s  c o m p o s i t i o n ,  you  d i d  s e v e r a l  v e r y  crea- 
t i v e  t h i n g s .  You drew a n d  i l l u s t r a t e d  a g r a p h  a b o u t  e n e r g y .  
You malde o r i g i n a l  m u s i c  a b o u t  t h e  g r a p h .  You i n v e n t e d  s y m b o l s  
t o  w r i t e  down t h a t  m u s i c .  And i n  p e r f o r m i n g  y o u r  c o m p o s i t i o n  
you u s e d  t h e  e n e r g y  o f  music t o  express  t h e  r e n e w a b l e  e n e r g y  
of t h e  s u n .  

1 
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Going Fur ther  
F i n d  g r a p h s  o f  o t h e r  sources  o f  e n e r g y  and  compose a 
g r a p h i c  p i e c e  u s i n g  t h e  f i g u r e s  on t h e  g r a p h .  

T r y  u s i n g  o t h e r  media  w i t h  y o u r  c o m p o s i t i o n  ( o p a q u e  
p r o j e c t o r s ,  o v e r h e a d  p r o j e c t o r s  w i t h  t r a n s p a r e n c i e s ,  
s l i d e s ,  d a n c e ,  pantomime.)  
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Graphic Notation Sheet 

Sun Energy Graph Composition 

Group Members 

Key to Symbols 



Sectiion of Graph Time Instruments Notation 
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Teacher I n f o r mat ion 

Suggested Grade Level and Discipline 
Improvising from an Energy Circle 

Music, Grades 6-8 

Objectives 
Drawing and coloring a circle graph 

7 
Ski1 

Composing, rehearsing, and performing music to express a circle graph 

Listening to and evaluating compositions 

Discussing musical arrangements 

Major Understandings 
Information in one form can be transferred to another form. 

Improvised musical sections can be arranged to increase the 
dramatic and subtle aspects of a composition. 

Symbols are arbitrary and can express anything the user wants 
them to. 

Background 
People have invented many ways of recording information and com- 

municating it to others. We have writing, pictures, photographs, charts, 
graphs, recordings, and so on. Musicians have musical notation. 

During the 1 9 5 0 ' ~ ~  some musical composers began to feel that tradi- 
tional musical notation would not serve their needs or allow them to 
express themselves freely. Their imaginations stretched beyond the 
well-known kinds of harmony, rhythm, instrumental arrangement, and so on. 
To express their compositions, they wanted a new kind of notation, and 
they invented one! 

Instead of the familiar staff, with notes and rests and written 
directions 

JQ - 7 f i r 0  a.poc0 

they invented symbols like these, symbols that represented the kinds of 
sounds they wanted. 

X X X  



I 

11-10 

Each composition would have i t s  own set  of symbols invented by t h e  com- 
poser. The symbols are defined in a key--like the key to a road map, 8 

>( X x = s h o r t  n o t e s  

= C chord 

\- = g r a d u a l l y  g e t t i n g  louder  

/ = g l i s s a n d o  up 4 n o t e s  

The performers  have a g e n e r a l  g u i d e l i n e  t o  f o l l o w ,  but  have a l o t  of 
freedom w i t h i n  t h o s e  g u i d e l i n e s  t o  e x p r e s s  themselves.  

This  way of w r i t i n g  down music i s  c a l l e d  "graphic  composition." 
I t ' s  ca l l ' ed  graphic  because i t  i s  more p i c t u r e - l i k e  than t r a d i t i o n a l  
mus ica l  nlotation. 

One ' e x c i t i n g  f a c e t  of t h i s  type  of n o t a t i o n  i s  t h a t  i t  h e l p s  t o  
e s t a b l i s h  l i n k s  w i t h  o t h e r  forms of communication. I n  t h i s  a c t i v i t y ,  
s t u d e n t s  w i l l  s t u d y  a graph about energy. They w i l l  p l a n  a composition 
which communicates something about t h e s e  graphs ,  des ign  a system of nota- 
t i o n  t o  rlepresent t h e  sounds of t h e  composi t ion,  record  t h e  composition 
i n  n o t a t i o n ,  and t h e n  p r a c t i c e  and r e f i n e  i t .  

Advance Planning 
Look over  t h e  graph suppl ied  w i t h  t h e  a c t i v i t y  and f a m i l i a r i z e  
y o u r s e l f  w i t h  t h e  vocahulary and t h e  procedure.  

Q 
Gathler any m a t e r i a l s  needed. 

Dupl ica te  t h e  graph and t h e  n o t a t i o n  s h e e t  o r  e n l a r g e  them wi th  
an overhead o r  opaque p r o j e c t o r .  

Suggested Time Allotment 
5 c1,ass p e r i o d s  

(Perhaps spend one day l e a d i n g  i n t o  t h e  a c t i v i t y  and p l a y i n g  o r  t a l k i n g  
through a n  example, and one day a r r a n g i n g ,  drawing, and c o l o r i n g  
t h e  graph. Allow two days f o r  p l a y i n g ,  r e h e a r s i n g ,  and t a p i n g  t h e  
piecles. One-half class p e r i o d  can b e  s p e n t  summarizing.) 

Suggested Approach 
Give an  i n t r o d u c t i o n  o r  review of  graphic  n o t a t i o n  techniques f o r  
r e a d i n g ,  p l a y i n g ,  and w r i t i n g .  Suggest t h e  v a r i o u s  t h i n g s  t h a t  can 
be expressed w i t h  musical  symbols: p i t c h ,  loudness ,  number and 
rhythm of n o t e s ,  arrangement arid harmony. 

1.ntr'oduce o r  review t h e  p lay ing  of c lassroom ins t ruments .  
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A Read through t h e  i n t r o d u c t i o n  t o  t h e  a c t i v i t y ,  and go over  t h e  new 
vocabulary .  

Are t h e r e  o t h e r  groups and p r o f e s s i o n s  t h a t  have t h e i r  own "shorthand"? 

Typical Results 
The p i e c e s  w i l l  be  a r ranged ,  b a s i c a l l y ,  t o  t h e  s t u d e n t s '  l i k i n g .  
composition may be very  improvisa tory  and a t o n a l ,  w h i l e  a n o t h e r  may 
f o l l o w  a more t r a d i t i o n a l  sound, say  a 12-bar b l u e s  improvisa t ion .  
Each group must dec ide  UPOR i t s  own degree of s t r u c t u r e .  

One 

Eva1 u at i o n 

Explain how graphic  n o t a t i o n  w i l l  work w i t h  t h i s  p r o j e c t .  

Run through a s h o r t  example from t h e  graph t o  i l l u s t r a t e  t h e  a c t i v i t y  
t o  t h e  class. 

Stress t h e  need f o r  d i v e r s e  ins t ruments  i n  each small group. 

Read through t h e  procedure w i t h  t h e  c l a s s .  

I \ 
Pr eca u t i on s 

If the cZass or the cZassroom se t t ing  doesn't lend i t s e l f  t o  several 
small groups working independently and simultaneously, make the 
a c t i v i t y  one large group composition, with each small group doing 
j u s t  one section, and the graphic notation wr i t ten  on the board. 

Make sure the  procedure is c lear ly  understood before the groups 
begin work . 
Each group should always play as musicaZly as possible; t h i s  shou2d 
be stressed. 
formers of music. 

Class members are functioning as composers and per- 

\ / 

Points for Discussion 
Why i s  graphic  n o t a t i o n  sometimes used i n  p l a c e  of s tandard  musical 
no t  a t  i o n ?  

What are t h e  advantages of s tandard  musical  n o t a t i o n ?  

Observe s t u d e n t s '  a b i l i t i e s  t o  improvise  music from i d e a s ,  and t o  
r e f i n e  t h e i r  improvisa t ions .  
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Modifications 
Use t h e  o t h e r  c i r c l e  graphs below t o  produce t h e  movements of an  
energy symphony, cu lmina t ing  i n  t h e  year  2000. 

1850 1900 1950 1973 2000 
oil, natural gas, 

hydropower natural gas hydropower 

3 1 %  Fission Era? 

New Coal Era? 

Alternative 

91 % 
Wood Era Coal Era Oil and Natural Gas Era Oil and Natural Gas Era Era? 

from L i v i n g  i n  the  Environment, 3 rd  e d i t i o n  by G. T y l e r  M i l l e r  
0 1982 by Wadsworth Inc .  Repr in ted  by permiss ion  o f  Wadsworth 
Pub l i sh ing  Co., Belmont, CA 94002. 

Have s t u d e n t s  cons ider  ways t o  e x p r e s s  l i n e  o r  b a r  graphs ( l i k e  
t h o s e  below) o r  o t h e r  v i s u a l  m a t e r i a l  i n  musical  t e r m s .  

An Illustrative Schematic Future for U.S. Gross 
Primary Energy Use 

An Alternate Illustrative Future for U.S. Gross 
Primary Energy Use 

I I 
1975 2000 2025 1975 2000 2025 

from Sof t  Energy Paths, 0 1977, Fr iends  o f  t he  Ear th  I n t e r n a t i o n a l .  
Repr in ted  w i t h  permiss ion  from B a l l i n g e r  Pub l i sh ing  Company. 

Rather  t h a n  u s i n g  classroom 5nstrurneDt.s , have s t u d e n t s  b r i n g  i n  
"found" o r  homemade ins t ruments  t o  use i n  c r e a t i n g  t h e i r  compo- 
s i t  i o n s .  
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Sun Poems and Music 12 

Introduction 
C o m p o s e r s  o f t e n  u s e  p o e t r y  a s  t h e  s o u r c e  of t h e m e s  a r o u n d  

w h i c h  t h e y  compose  t h e i r  w o r k s  o f  m u s i c .  I n  a d d i t i o n  t o  popu-  
l a r  s o n g s - - w h i c h  h a v e  a l w a y s  r e l i e d  o n  p o e t r y  a n d  l y r i c s - - m a n y  
s y m p h o n i c  w o r k s  a l s o  i n c o r p o r a t e  p o e t r y  i n t o  t h e i r  t h e m a t i c  
d e v e l o p m e n t .  B e e t h o v e n ' s  N i n t h  Symphony h a s  t h e  "Ode t o  J o y "  
as  i t s  l a s t  movement a n d  h a s  b e e n  n i c k n a m e d  t h e  " C h o r a l  
Svmphony."  R u s s i a n  composer D m i t r i  S h o s t a k o v i c h  set  e l e v e n  
poems t b  m u s i c  a n d  bound  t h e m  t o g e t h e r  i n  h i s  Symphony N o .  1 4  
f o r  S o p r a n o ,  Bass ,  a n d  O r c h e s t r a  w r i t t e n  i n  1969. 

I n  c o n t e m p o r a r y  p o p  s o n g s  t h e  l y r i c s  w i l l  o f t e n  c a r r y  a 
m e s s a g e .  Lennon a n d  McCar tney  's " Y e s t e r d a y  , ' I  Simon a n d  
G a r f u n k l e ' s  "My L i t t l e  Town,"  a n d  J a n i s  I a n ' s  " A t  17" are  
e x a m p l e s  of t h i s .  I n  t h i s  a c t i v i t y  t h e  "message" you  a re  set- 
t i n g  o u t  t o  d e l i v e r  i s  t h a t  e n e r g y  e x i s t s  i n  n a t u r e  i n  t h e  
s u n ,  t h e  w i n d ,  f a l l i n g  wa te r ,  a n d  g r o w i n g  p l a n t s ,  a n d  t h a t  w e  
c a n  u s e  t h a t  e n e r g y  t o  make o u r  l i v e s  b e t t e r .  

The  poet a n d  c o m p o s e r  a re  b o t h  c r ea to r s  a n d  b u i l d e r s .  
The  p o e t  u s e s  words a n d  t h e i r  r h y t h m s  a n d  a c c e n t s  w h i l e  t h e  
c o m p o s e r  u s e s  p i t c h e s ,  d y n a m i c s ,  r h y t h m s ,  t e x t u r e s ,  a n d  h a r -  
mony. We a l l  are  c a p a b l e  o f  c r e a t i n g  word c o m b i n a t i o n s  a n d  
p l a y i n g  a n d  w r i t i n g  m u s i c ,  e s p e c i a l l y  when w e  a r e  s u r r o u n d e d  
by  p o e t r y  a n d  m u s i c  e v e r y  d a y .  

D R A F T  



12-2 

0 b jectives 
A t  t h e  c o m p l e t i o n  of t h i s  a c t i v i t y  you s h o u l d  be ab le  t o  

o f i n d  o r  w r i t e  a poem w h i c h  u s e s  e n e r g y  i n  n a t u r e  
( s u n ,  w i n d ,  f a l l i n g  w a t e r ,  o r  g r o w i n g  p l a n t s )  as  
i t s  t h e m e ,  

o se lec t  words from t h e  poem t h a t  s u r g e s t  s o u n d s ,  
o i d e n t i f y ,  o r g a n i z e ,  a n d  l ist  m u s i c a l  s o u n d s  t o  

o perform t h e  piece w i t h  reader a n d  i n s t r u m e n t a l  
dramatize t h e  poem, a n d  

e n s e m b l e .  

Skills and Knowledge You Need 
R e s e a r c h i n g  s o u r c e s  f o r  a n  a p p r o p r i a t e  poem ( o r  w r i t i n g  
a poem) 
P l a y i n g  classroom i n s t r u m e n t s  
A r r a n g i n g  m u s i c a l  s o u n d s  t o  complement  v e r s e  

\ 

Materials 
poem 
classroom i n s t r u m e n t s :  ma l l e t s ,  d r u m s ,  s p r i n g s ,  wood- 

w i n d ,  g o n g ,  c h i m e s ,  b ra s s  
I 

Procedu re 
1. S t u d y  t h e  workshee t  w i t h  t h e  Sample P l a n  f o r  a Poem Com- 

p o s i t i o n .  You w i l l  be making  a s imi l a r  p l a n  w i t h  a poem 
o f  370ur choice.  

2 .  Write o r  s e l ec t  a poem w h i c h  h a s  a theme  r e l a t ed  t o  
n a t u r e ' s  e n e r g y :  

s u n  
wind  
r a i n  
p l a n t s  
f a l l i n g  water  
heat 
r i v e r s  
t h e  s e a s o n s  

Choose a poem t h a t  makes you  feel  t h a t  you c o u l d  draw a 
p i c t u r e  o r  w r i t e  a p i e c e  of m u s i c  t o  describe w h a t  t h e  
poem is t a l k i n g  a b o u t .  
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3. Read t h r o u g h  t h e  poem and  d e c i d e  w h e t h e r  you r e a l l y  
l i k e  i t .  

4 .  Now go t h r o u g h  t h e  poem and  u n d e r l i n e  t h o s e  w o r d s  i n  t h e  
poem w h i c h  s u g g e s t  a p p r o p r i a t e  s o u n d s .  
Fo r  e x a m p l e :  

B e a m s  of s u n  
Touch t h e  f l o w e r s  
---Bloom -- 
Wheat s t a l k s  r e a c h  up 
Grass  g rows  g r e e n e r  
A s  d r o p s  o f  dew m e l t  a w a y .  

A 

A 

5.  Take  t h i s  u n d e r l i n e d  v e r s i o n  t o  y o u r  t e a c h e r ,  who w i l l  
make c o p i e s  f o r  t h e  c l a s s  t o  s e l e c t  t h e  c l a s s  poem f o r  
i n s t r u m e n t a t i o n .  

6. Once a poem h a s  b e e n  s e l e c t e d ,  w r i t e  i t  on  y o u r  work- 
s h e e t  i n  t h e  s p a c e  marked  "Your Poem." D i s c u s s  w i t h  a 
p a r t n e r  ( o r  t h r e e  o r  f o u r  o f  you  t o g e t h e r )  t h e  v a r i o u s  
i n s t r u m e n t a l  s o u n d s  wh ich  c a n  b e  u s e d  t o  e n h a n c e  t h e  poem. 
F o c u s  y o u r  d i s c u s s i o n  a r o u n d  th ,e  i n h e r e n t  q u a l i t i e s  of 
t h e  m u s i c .  T h i n k  of 

p i t c h  a n d  r ange - -do  you want  t h e  n o t e s  t o  b e  

dynamics- -what  d e g r e e  of l o u d s  and  s o f t s  d o  

t e x t u r e - - w h a t  o r g a n i z a t i o n  a n d  a r r a n g e m e n t  o f  

melody--what t u n e  d o  you w a n t ?  How a l i k e  or 

harmony--what c o m b i n a t i o n  o f  m u s i c a l  t o n e s  
s o u n d i n g  t o g e t h e r  do  you h a v e  i n  m i n d ?  

rhythm--how e v e n  o r  uneven  d o  you want  y o u r  
l o n g - s h o r t  b e a t ?  

s i l e n c e - - c a n  i t  be u s e d  f o r  e f f e c t ?  
i n s t r u m e n t a t i o n - - d o  c e r t a i n  i n s t r u m e n t s  c o n v e y  

h i g h  or  l o w  o r  i n  b e t w e e n ?  

you  w a n t ?  

s o u n d s  d o  you h a v e  i n  mind?  

d i f f e r e n t  d o  you  w a n t  y o u r  p h r a s e s ?  

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

7 .  Read t h e  poem o v e r  s e v e r a l  t i m e s  i n  y o u r  g r o u p .  Work 
t h r o u g h  t h e  e n t i r e  p i e c e ,  a d d i n g  mus ic  a t  c e r t a i n  c u e  
w o r d s .  Add t h e  c u e  w o r d s ,  i n s t r u m e n t s ,  and  s o u n d s  t o  
y o u r  w o r k s h e e t .  

, 8.  A s s i g n  i n s t r u m e n t s  a n d  s e t  up .  

9.  Read t h r o u g h  t h e  p i e c e  s e v e r a l  t imes more, a d d i n g  m u s i c  
e i t h e r  b e f o r e ,  a f t e r ,  o r  w h i l e  t h e  c u e  w o r d s  are  s p o k e n .  
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10.  R e h e a r s e  t h e  p i e c e .  

11. Tape  r e c o r d  t h e  piece and  p l a y  i t  b a c k .  

1 2 .  Have t h e  c l a s s  e v a l u a t e  e a c h  g r o u p ' s  p i e c e  a n d  make 
s u g g e s t i o n s  f o r  improvemen t .  

Questions 
1. A r e  t h e r e  ways  t o  e l i c i t  u n u s u a l  o r  u n e x p e c t e d  s o u n d s  

f rom y o u r  i n s t r u m e n t s  i n  o r d e r  t o  add  co lor  t o  t h e  
p i e c e ?  How? 

2 .  A r e  t h e r e  o t h e r ,  d i f f e r e n t  ways  t o  p l a y  m u s i c  f o r  t h e  
c u e  w o r d s ?  

3. What sound-word c o m b i n a t i o n s  were p a r t i c u l a r l y  e f f e c -  
t i v e ?  Why? 

4. Can you make a c h a n t ,  o r  o s t i n a t o ,  ou t  of t h e  energy  
w o r d s  i n  t h e  s o n g  t o  a d d  h a r m o n i c  a n d  rhythmic ,  accom- 
paniment t o  the melody? 

7 ------7 
Looking ,Back 

Combining  m u s i c  and  p o e t r y  o f t e n  l e a d s  t o  a v e r y  drama- 
t i c  m u l t i - m e d i a  p r e s e n t a t i o n .  By c a r e f u l l y  c h o o s i n g  i n s t r u -  
m e n t s  arid a r r a n g i n g  s o u n d  c o m b i n a t i o n s ,  t h e  m u s i c  a n d  v e r s e  
c a n  b e  made v e r y  c o m p l e m e n t a r y .  Composers  o f  a l l  e ras  h a v e  
added  m u s i c  t o  v e r s e  as  a means  o f  e x p r e s s i n g  t h e m s e l v e s .  

T h i s  a c t i v i t y  h a s  i n v o l v e d  s e l e c t i n g  or  w r i t i n g  a poem 
and  c o l o r i n g  t h e  v e r s e  w i t h  m u s i c a l  s o u n d s .  You i d e n t i f i e d  
t h e  i m p o r t a n t  i d e a s  and  f e e l i n g s  i n  t h e  poem a n d  o r c h e s t r a t e d  
them t o  p r o d u c e  a c o m p o s i t i o n .  - 1 

Going Fuirther 
G r a p h i c a l l y  n o t a t e  t h e  p i e c e .  

U s e  a l o n g e r  f o l k  t a l e ,  m y t h ,  o r  s t o r y  a s  a s o u r c e  f o r  
a m u l t i m e d i a  p r e s e n t a t i o n .  

Form a w h o l e  "symphony" o f  3 o r  4 movements  g r o u p e d  
toge t  h e r .  

Create  v i s u a l  e f f e c t s  o r  i m a g e s  t o  create  an e n v i r o n -  
ment ( u s e  p r o j e c t o r s ,  e t c . )  f o r  p r e s e n t a t i o n .  

D r a w  a p i c t u r e  t o  d e s c r i b e  t h e  poem. 

Q 

L 

Wri.te a p i e c e  o f  p r o g r a m  m u s i c  t o  accompany a s t o r y ,  
p a i n t i n g ,  p l a c e ,  o r  e v e n t  w h i c h  is m e a n i n g f u l  t o  a n  
e n e r g y - c o n s c i o u s  p e r s o n .  



.. 

b 

Sample Plan 

Poem 

BLOOM 

Worksheet 

for a Poem Composition 

Co m pos it ion 

Cue Instrument Sound 

Your Plan for a Poem Composition 
Your Poem Your Composition 

Cue Instrument Sound 
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Teach e r I n fo rmat ion 

Suggested Grade Level and Discipline 
Sun Poems and Music 

Grades 6-10 
P o e t r y ,  c r e a t i v e  w r i t i n g ,  music 

n 

/ 
Skill Objectives 
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Researching and s e l e c t i n g  o r  w r i t i n g  
a p p r o p r i a t e  p o e t r y  

O r c h e s t r a t i n g  cue words w i t h  i n s t r u -  
mental  sounds 

Di scuss ing  a l t e r n a t i v e  ways of o r c h e s t r a t i n g  

L i s t e n i n g  t o  and e v a l u a t i n g  o r c h e s t r a t i o n  

Major Understandings 
I f  you know t h e  b a s i c  e lements  and s t r u c t u r e  of music you can 
c r e a t e  o r i g i n a l  composi t ions.  

One type  of composi t ion t a k e s  themes from poems and u s e s  t h e  theme 
and words of t h e  poem t o  de t e rmine  i n s t r u m e n t a t i o n ,  p i t c h ,  rhythm, 
e t c .  

Poems about energy i n  n a t u r e  ( sun ,  wind, f a l l i n g  water, growing 
p l a n t s )  make good s u b j e c t s  f o r  t h i s  t ype  of composi t ion.  

\ - 

Background 
Music r e a l l y  never  te l ls  t h e  l i s t e n e r  what i n s p i r e d  i t  because musi- 

c a l  sounds do  no t  have t h e  accuracy of meaning tha t  words do .  Music  m u s t  
r e l y  on t o n e  t o  sugges t  a mood o r  f e e l i n g s .  The composer s u g g e s t s  h i s  
f e e l i n g s  by r e l y i n g  on dynamics, form,  harmony, melody, rhythm, tempo. 

Some of t h e  most d r a m a t i c  mus ica l  e x p e r i e n c e s  combine words and 
music.  From baroque c a n t a t a s  t o  rock  o p e r a s ,  musicians have used words 
t o  i n s p i r e  t h e i r  composi t ions.  I n  t h e  p r o c e s s ,  t h e  v e r b a l  message i s  
absorbed i n t o  t h e  t o t a l  m u s i c a l  c r e a t i o n .  

Advance Planning 
Check w i t h  EnglishILanguage A r t s  t e a c h e r s  f o r  r e f e r r a l  t o  s o u r c e s  
of p o e t r y  and/or  a n  approach t o  having t h e  c l a s s  w r i t e  verses of 
t h e i r  own. 

G e t  a r e c o r d i n g  of Peter and t h e  Wolf, The S o r c e r e r ’ s  Appren t i ce  
(wi th  n a r r a t i o n ) ,  C a r n i v a l  of Animals, La Mer, Grand Canyon S u i t e ,  
o r  a s imi l a r  p i e c e  of program music. 

Review i n s t r u m e n t s  and sounds w i t h  s t u d e n t s .  
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Suggested Time Allotment 
One o r  two c lass  p e r i o d s  
may t a k e  l o n g e r .  ) 

One p e r i o d  t o  choose t h e  
s m a l l  groups 

t o  s e l e c t  and read  poems ( O r i g i n a l  w r i t i n g  

c lass  poem and d i s c u s s  i n s t r u m e n t a t i o n  i n  

Two p e r i o d s  f o r  each group t o  r e h e a r s e  and record  t h e i r  composi t ion 

One per iod  f o r  t h e  class t o  l i s t e n  t o  and d i s c u s s  t a p e s  of each group 

Suggested App roach 
P l a y  one of t h e  r e c o r d i n g s  ( P e t e r  and t h e  Wolf, The S o r c e r e r ' s  
Apprent ice ,  La Mer, e t c . )  f o r  t h e  s t u d e n t s  t o  h e l p  them grasp  t h e  
n a t u r e  of program music. 
given more e x p r e s s i o n  by be ing  set t o  music. 

In t roduce  t h e  n o t i o n  t h a t  p o e t r y  i s  o f t e n  

Have t h e  l i b r a r i a n  g i v e  a book t a l k  o r  read  some p o e t r y  aloud t o  t h e  
s t u d e n t s ,  focuss ing  on t h o s e  t h a t  lend themselves t o  c h o r a l  reading .  
Show s t u d e n t s  Granger 's  Index t o  Poet ry  w i t h  i t s  t h e m a t i c  l i s t i n g s .  
Leave s e v e r a l  p o e t r y  books around f o r  s t u d e n t  browsing. 

Make t h e  f i n a l  s e l e c t i o n  of one poem a c l a s s  decis ion--as  much as 
p o s s i b l e .  

Read t h e  f i n a l  s e l e c t i o n  aloud t o  class ( r e p e a t  once o r  t w i c e  t o  
f a m i l i a r i z e  s t u d e n t s  w i t h  work). E l i c i t  r esponses  f o r  music. 

Help groups set  up i n s t r u m e n t s ,  and work through t h e  p i e c e .  The 
musicians should respond o r  react t o  t h e  p r e v i o u s l y  decided upon 

cue words.' ' I 1  

Discuss  each group 's  approach t o  t h e  composition w i t h  t h e  l a r g e r  
group. 

Guide students toward r e l a t i v e l y  short poems f o r '  the f i r s t  attempt. 

Poi n ts f (1 r Discuss ion 
Was t h e  p i e c e  e f f e c t i v e ?  
so? (What makes music e f f e c t i v e ?  What i s  e f f e c t i v e ? )  

I f  s o ,  why? I f  n o t ,  how can w e  make i t  

Define program music. 
t h i s  program music? 

I d e n t i f y  some ways t h e  composer h a s  a t  h i s  d i s p o s a l  t o  c r e a t e  a 
mood o r  atmosphere t h a t  he f i n d s  necessary  f o r  h i s  p i e c e .  

L i s t e n  t o  a record ing  of Danse Macabre. Is 
What a r e  i t s  i d e n t i f y i n g  f e a t u r e s ?  

n 



d i 

Does t h e  composer u se  h i s  musical  materials t o  t e l l  t h e  l i s t e n e r  
what i n s p i r e d  h i s  composi t ion? 

Eva1 u at i o n 

z 

A 
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A f t e r  l i s t e n i n g  t o  s e v e r a l  programmatic p i e c e s ,  can you i d e n t i f y  
t h e  nonmusical i d e a  ( t h e  p e r s o n ,  p lace ,  poem, o r  e v e n t )  t h a t  t h e  
composer had i n  mind? 

P a r t i c i p a t i o n  a t  t h e  v a r i o u s  s t a g e s  of t h e  a c t i v i t y  could be  a 
c r i t e r i o n  f o r  e v a l u a t i o n .  
poems and s u g g e s t i n g  a p p r o p r i a t e  i n s t r u m e n t a t i o n  could a l s o  be  
observed.  

S k i l l  i n  i d e n t i f y i n g  key words i n  t h e  

Modifications 

The a c t i v i t y  can b e  done as two s e p a r a t e  c lassroom p r o j e c t s - -  
E n g l i s h  s p e c i a l i s t  works w i t h  h i s f h e r  c lass  on p o e t r y  assignment;  
a t  complet ion t u r n s  v e r s e s  over  t o  music teacher--or  as  a t e a m -  
t e a c h i n g  p r o j e c t .  

F in i shed  composi t ion i s  then  p r e s e n t e d  i n  a show o r  c o n c e r t .  

Ref e rences 
Adoff,  Arnold,  ed.  I Am the  Darker Bro the r :  An Anthology of  Modern 

Poems by Negro Americans (New York: Macmillan P u b l i s h i n g  
Company, 1968). 

cummings, e.e.’ A S e l e c t i o n  of  Poems 
(New York: Harcourt  Grace Jovanovich,  Harvest  Books, 1965).  

Lindsay,  Vachel.  C o l l e c t e d  Poems 
(New York: Macmillan P u b l i s h i n g  Company, 1963). 

M i l l a y ,  Edna S t .  Vincent .  C o l l e c t e d  Poems 
(New York: Harper & Row P u b l i s h e r s ,  I n c . ,  1956). 

P a y n t e r ,  John and Peter  Aston. Sound and S i l e n c e :  Class room P r o j e c t s  
i n  Creative Music (New York: Cambridge U n i v e r s i t y  P r e s s ,  197C). 

R e p s .  Gold and F i s h  S i g n a t u r e s  
(Rut land,  VT: Cha r l e s  E.  T u t t l e  Company: P u b l i s h e r s ,  1969).  

Rexroth,  Kenneth. One Hundred Poems from t h e  Japanese 
(New York: New D i r e c t i o n s  P u b l i s h i n g  Corpora t ion ,  1956).  

Sandburg, Carl .  Harvest  Poems: 1910-1960 
(New York: Harcourt  Brace Jovanovich ,. Harvest  Books, 1960).  

S c h a f e r ,  R .  Murray. C r e a t i v e  Music Educat ion 
(New York: Schirmer Books, 1976). 

S c h a f e r ,  R .  Murray. The Tuning of  t h e  World 
(New York: A l f r ed  A.  Knopf, I n c .  , 1977). 
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Introduction 
A c o m p o s e r ' s  m u s i c  may o f t e n  b e  i n s p i r e d  by a s t o r y ,  f o l k  

t a l e ,  m y t h ,  work o f  a r t ,  f i l m ,  or c u r r e n t  e v e n t .  A piece de -  
r i v e d  f rom a source s u c h  a s  t h i s  i s  c a l l e d  PROGRAM MUSIC. 

T h i n k  of t h e  m u s i c  y o u ' v e  h e a r d  t h a t  r e m i n d s  you of 
h o r s e s  g a l l o p i n g  o r  e v e n  t h e  s t e a d y  c l i p - c l o p  o f  a d o n k e y ' s  
h o o v e s .  T h e s e  a re  s a m p l e s  of p r o g r a m  m u s i c .  V i v a l d i ' s  "The 
Four Seasons ," Moussorgsky's " P i c t u r e s  a t  an  E x h i b i t i o n  , I '  

R a v e l ' s  "Mother  Goose S u i t e , "  S t r a v i n s k y ' s  " R i t e s  of S p r i n g , "  
C o l g r a s s ' s  " A s  Q u i e t  as a . . . ' I  a re  e x a m p l e s  of some w o r k s  
t h a t  h a v e  b e e n  i n s p i r e d  by w o r d s  o r  p i c t u r e s .  

What k i n d  of  m u s i c  d o  you  t h i n k  o f  when you t h i n k  of t h e  
s u n ?  I n  t h i s  a c t i v i t y  you w i l l  b e  c o n s i d e r i n g  how t h e  s u n  
l o o k s  a n d  how i t  makes  you f e e l .  Then you w i l l  be t r a n s l a t i n g  
t h o s e  s i g h t s  and  f e e l i n g s  i n t o  m u s i c a l  s o u n d s .  

How c a n  wha t  w e  see r e m i n d  u s  of a s o u n d  w e ' v e  h e a r d ?  
How c a n  a s o u n d  r e m i n d  u s  of s o m e t h i n g  w e ' v e  s e e n ?  Our com- 
p l i c a t e d  s e n s e  s y s t e m  r e c o r d s  i t s  i m p r e s s i o n s  i n  a c e n t r a l  
memory b a n k .  They  m i x ,  b l e n d ,  and  r e s u r f a c e - - o f t e n  as p i c t u r e s  
w i t h  s o u n d ;  sometimes as a f e e l i n g .  You c a n  r e c o r d  y o u r  
v a r i o u s  s e n s e  i m p r e s s i o n s  of t h e  s u n  a s  s u n  s o u n d s .  

D R A F T  
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0 bjectives 
A t  t h e  c o m p l e t i o n  o f  t h i s  a c t i v i t y  you  s h o u l d  be a b l e  t o  

o select  t h e  theme  f o r  a p r o g r a m  c o m p o s i t i o n ,  
o d e v e l o p  t h e  e l e m e n t s  of y o u r  t h e m e  a n d  t r a n s l a t e  

o o r g a n i z e  a n d  a r r a n g e  t h e  m u s i c  t o  form a c o m p o s i t i o n ,  

o c rea te ,  r e h e a r s e , a n d  p e r f o r m  a c o m p o s i t i o n  i n s p i r e d  

t h e  w r i t t e n  e l e m e n t s  t o  m u s i c ,  

and  

by  p e r s o n a l  e x p e r i e n c e s .  

Skills and Knowledge You Need 
Group d i s c u s s i o n  a n d  d e c i s i o n - m a k i n g  
P l a y i n g  classroom i n s t r u m e n t s  ( x y l o p h o n e s ,  marimbas, 
hand  d r u m s ,  g u i t a r ) ,  a l s o  s t r i n g s ,  b r a s s ,  o r  woodwind 
I m p r o v i s i n g ,  a r r a n g i n g  m u s i c ,  a n d  f o l l o w i n g  a c o n d u c t o r  

Materials 
classroom i n s t r u m e n t s  
tape recorder 
p i c t u r e s  a n d  p h o t o g r a p h s  s h o w i n g  t h e  s u n ,  o r  s u n - f i l l e d  
s e t t i n g s  
p r o g r a m  c o m p o s i t i o n  w o r k s h e e t s  

Proced u re 
1. 

2. 

3.  

4. 

5 .  

6 .  

F i n d  p i c t u r e s  s u g g e s t i n g  t h e  s u n ,  s u n l i g h t ,  and  ob jec t s  
and  a c t i v i t i e s  you  a s soc ia t e  w i t h  t h e  s u n .  

S t u d y  t h e  p i c t u r e s  and  c o n s i d e r  y o u r  own f e e l i n g s  and 
i.deas a b o u t  t h e  s u n .  

S t u d y  Worksheet 1 s h o w i n g  t w o  sample program c o m p o s i t i o n s .  
Then t u r n  t o  Workshee t  2 .  

Wi th  y o u r  classmates,  c h o o s e  a s o l a r  theme:  f o r  e x a m p l e ,  
Sun P o w e r ,  The  s u n  b r i n g s  s p r i n g ,  Sun f u n ,  e t c .  L i s t  y o u r  
theme  i n  column A ,  Theme. 

D i s c u s s  t h e  f e e l i n g s ,  words ,  a n d  ideas  you assoc ia te  w i t h  
y o u r  theme .  P i c k  t h e  o n e s  you wan t  t o  u s e  i n  y o u r  com- 
p o s i t i o n .  L i s t  them i n  column B ,  E l e m e n t s .  

Choose  t h e  i n s t r u m e n t s  you  w i l l  u s e  t o  e x p r e s s  t h e  f e e l i n g s  
you  h a v e  l i s t e d .  L i s t  t h e  i n s t r u m e n t s  i n  co lumn C ,  - I n -  
s t r i x n e n t s .  
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7 .  N o w  work  o u t  i n  d e t a i l  t h e  n o t e s  a n d  s o u n d s  you  want  f rom 
e a c h  i n s t r u m e n t  f o r  t h e  e l e m e n t  i t  i s  s u p p o s e d  t o  e x p r e s s .  
L i s t  t h e  s o u n d s  i n  column D ,  M u s i c a l  S o u n d s .  

8.  S e t  u p  classroom i n s t r u m e n t s  and  h a v e  e v e r y o n e  c h o o s e  a n  
i n s t r u m e n t  f r o m  t h e  w o r k s h e e t  p l a n .  

9. Choose  a c o n d u c t o r  who " l e a d s "  t h e  m u s i c  g r o u p  t h r o u g h  
t h e  s o u n d s  l i s t e d  i n  t h e  p l a n .  

10. P r a c t i c e  t h e  p i e c e .  

11. D i s c u s s  how t h e  p i e c e  s u g g e s t s  t h e  f e e l i n g s  you  want  t o  
e x p r e s s .  R e f i n e  p a r t s  o f  t h e  p i e c e .  

1 2 .  Tape  r e c o r d  t h e  p i e c e .  

13.  L i s t e n  t o  t h e  r e c o r d i n g  a n d  make i m p r o v e m e n t s .  

Questions 

, 

1. A r e  c e r t a i n  i n s t r u m e n t s  more e f f e c t i v e  i n  p l a y i n g  
c e r t a i n  m u s i c a l  s o u n d s ?  L i s t  e x a m p l e s .  

2 .  What are  some o f  t h e  q u a l i t i e s  t h a t  make a theme  o r  
c o m p o s i t i o n  e x c e p t i o n a l ?  

3 .  What s o u n d s  o r  i n s t r u m e n t s  make you t h i n k  o f  h o t ,  
s c o r c h i n g  J u l y  d a y s ?  How a b o u t  w i n d y ,  f r i g i d  F e b r u a r y  
n i g h t s ?  

4 .  I f  you were f e e l i n g  e s p e c i a l l y  s a d ,  wha t  k i n d  of  d a y  
wou ld  you  e x p e c t  i t  t o  b e ?  What s e a s o n ?  What s o u n d s  
wou ld  you  u s e  t o  e x p r e s s  i t ?  

5 .  Can you e x p l a i n  h o w  t h e  s a m e  s o u n d  c a n  be b o t h  d a r k  
a n d  l i g h t  a t  t h e  same t i m e ?  

F -  
Looking Back 

Composers of a l l  eras h a v e  c a l l e d  upon programmatic 
s o u r c e s  as  i n s p i r a t i o n  f o r  t h e i r  w o r k s .  C e r t a i n  c o m b i n a t i o n s  
of w o r d s  a n d  m u s i c  seem t o  work  t o g e t h e r  e s p e c i a l l y  w e l l .  
D e s c r i p t i v e  a d j e c t i v e s  are  p a r t i c u l a r l y  u s e f u l .  

T h i s  c l a s s  a c t i v i t y  c a l l e d  f o r  f o c u s s i n g  o n  a so la r  t o p i c  
o r  theme  and  b r e a k i n g  i t  down i n t o  i n d i v i d u a l  e l e m e n t s - - t h e  
f e e l i n g s  and  i d e a s  you  assoc ia te  w i t h  t h a t  t h e m e .  A s  w i t h  
a n y  a c t i v i t y ,  t h e  more r e h e a r s a l  a p i e c e  ge t s  t h e  more i t  c a n  
be r e f i n e d .  

The s u n  i s  an  i n t e r e s t i n g  theme  f o r  a p i e c e  of p r o g r a m  
m u s i c ,  e s p e c i a l l y  s i n c e  t o d a y ' s  e n e r g y  s i t u a t i o n  i s  m a k i n g  
p e o p l e  more aware of t h e  s u n  as  a n a t u r a l ,  r h y t h m i c  e n e r g y  

, source i n  o u r  l i v e s .  
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Q Going Further 
L i s t e n  t o  t h e  m u s i c a l  s e l e c t i o n s  d i s c u s s e d  i n  t h e  i n t r o -  
d u c t i o n  t o  t h i s  a c t i v i t y .  

F i n d  and  l i s t e n  t o  o t h e r  p i e c e s  o f  p r o g r a m m a t i c  m u s i c .  

Notate y o u r  c o m p o s i t i o n  g r a p h i c a l l y .  

P e r f o r m  t h e  c o m p o s i t i o n  b u t  u s e  d i f f e r e n t  i n s t r u m e n t s  t o  
p l a y  t h e  same s o u n d s .  

F i n d  a p o s t e r  t h a t  makes  you  f e e l  good on a b a d  d a y .  
O r c h e s t r a t e  y o u r  f e e l i n g s  a b o u t  t h e  p o s t e r .  T h i n k  of 
y o u r  s o n g  when you n e e d  a l i f t .  



Worksheet 1 

Sample Plans for Two Program Compositions 

Theme 

A 

OCEAN 

FALL 

E le m en t s  

B 

F l o a t i n g  
Flow 

C a l m  
S t o r m  
P l a n t s  

Dark  

L i g h t  

Co lo r s  

Sun t h r o u g h  

P l a n t s  g r o w i n g  
S u n l i g h t  
Wind 

t rees  

I .  

Instruments 

C 

G u i t a r  
C l o c k  
V i b e s  
Drums 
Mallets 

P i a n o  

P i a n o  

A 1  I 

G l o c k e n s p i e l  

A l l  
P i a n o  
Drums 

. .  

Musical Sounds 

D 

G Major c h o r d s  
G 1  i s s a n d o  
P l a y  s o f t  a n d  s l o w  
P l a y  l o u d  and  r o u g h  
P l a y  a C Major s ca l e  

C l u s t e r s  on  p i a n o  

High  n o t e s  on p i a n o  
b a s s  

Each  p l a y  any  4 

Hieh  t w i n k l i n g  n o t e s  : 

G o  up  s c a l e  
High  Major c h o r d s  

n o t e s  

f a s t  t o  s l o w  

R o l l s - l o u d S / S O f t S  

A 



Theme 

A 

Worksheet 2 

Your Plan for a Program Composition 

Elements 

B 

Instruments 

C 

Musical Sounds 

D 



Sun Sounds Program Music 
<: j'. ,sp",'.. . - p ;  Teacher Information I-* - 'Si c' 

0 
' 0  

Suggested Grade Level and Discipline 
- Grades 6-8 

Music: S t r u c t u r e d  a t o n a l  improv i sa t ion  
O r i g i n a l  composi t ion 

5 

Skill Objectives I i  
Deciding on a t herr le f o r  a composit i o n  

I d e n t i f y i n g  and l i s t i n g  f e e l i n g s  evoked by t h i s  theme 

S e l e c t i n g  rhythms, harmonies ,  e tc .  t o  communicate f e e l i n g s  

P lay ing  classroom m u s i c a l  i n s t r u m e n t s  

P a r t i c i p a t i n g  i n  c lass  d i s c u s s i o n s  

Major Understandings 
The s u n  i s  a n a t u r a l  phenomenon e a s i l y  po r t r ayed  

From one p o i n t  of view mus ica l  i n s t r u m e n t s  f u n c t  
f o r  l i f e .  

by  music.  

on as sound e f f e c t s  

Some i n s t r u m e n t s  are designed s p e c i f i c a l l y  f o r  making sound e f f e c t s  
( temple b l o c k ,  a n v i l ,  s l a p s t i c k s ,  woodblocks). 

\ 

Background 
Programmatic music can convey t h e  sound of  t hunde r ,  t h e  t r i l l i n g  of 

a b i r d ,  o r  t h e  c r a c k l e  of  a n  autumn f i r e .  D e s c r i p t i v e  music i s  s k i l l f u l  
and amusing, a r i s i n g  when t h e  imag ina t ion  of  t h e  composer i s  s t i m u l a t e d  
by some e x p e r i e n c e ,  f i r s t h a n d  o r  v i c a r i o u s .  

While t h e  music gene ra t ed  by p i c t u r e s ,  s t o r i e s ,  and e v e n t s  may some- 
t i m e s  be ques t ioned  by p u r i s t s ,  s t u d e n t s  respond r e a d i l y  t o  bo th  t h e  
n o t i o n  of  program music and t h e  obvious message i t  b r i n g s .  The purpose 
of t h i s  l e s s o n  i s  t o  combine t h e  e x p e r i e n c e  of t h e  sun  as an energy 
s o u r c e  w i t h  t h i s  j o y f u l  e x p e r i e n c e  of music.  

Advance Planning 
D u p l i c a t e  t h e  worksheet.  

Organize c h a r t  on b o a r d ,  overhead t r a n s p a r e n c y ,  e t c .  

Se t  up classroom i n s t r u m e n t s .  
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Gather several v a r i e d  p i e c e s  of program music. 

Amass a class r e s o u r c e  t a b l e  of p i c t u r e s ,  s t o r i e s ,  magazines, e t c .  
focuss ing  on t h e  s o l a r  theme. Have s t u d e n t s  b r i n g  from home, t h e  
l i b r a r y ,  o r  t h e i r  o t h e r  c l a s s e s  s o l a r  energy theme p i c t u r e s ,  photos ,  
s t o r i e s  , etc .  

Suggested Time Allotment 
One per iod  t o  d i s c u s s  and l i s t e n  t o  program music 

One per iod  t o  i n t r o d u c e  and select  p i c t u r e s  which focus  on s o l a r  
energy,  and t o  develop t h e  program c h a r t  

One per iod  t o  r e h e a r s e  and record 

One p e r i o d  t o  l i s t e n  t o  and revise t h e  composition 

Suggested Approach 
I n t r o d u c e  and e x p l a i n  program music and how i t  w i l l  be used i n  t h i s  
c l a s s  p r o j e c t .  
Tune" from The King and I ,  "The Donkey Serenade' '  from Grand Canyon 
S u i t e ,  Gershwin's American i n  P a r i s ,  e t c .  The PathEtique and 
P a s t o r a l e s  may serve f o r  more i n i t i a t e d  audiences.  

P lay  recorded examples , perhaps "Whistle A Happy 

-- - 
While p l a y i n g  t h e  program p i e c e s ,  a s k  s t u d e n t s  f i r s t  t o  e n v i s i o n ,  
t h e n  perhaps t o  draw o r  select  from t h e  r e s o u r c e s ,  a p i c t o r i a l  
r e p r e s e n t a t i o n  of t h e  music. A s l i d e  p r e s e n t a t i o n  may be i n  o r d e r .  

Work on t h e  s o l a r  theme, e l i c i t i n g  s u g g e s t i o n s  from t h e  c l a s s .  L i s t  
i d e a s  on a c h a r t  similar t o  t h e  worksheet.  What sounds could be 
played t h a t  would r e p r e s e n t  each i d e a  o r  f e e l i n g ?  

Work through some b a s i c  conductor ' s  hand s i g n a l s  t o  cue instrumen- 
t a l i s t s .  

Points for Discussion 
I n  what ways i s  t h e  sun  d e p i c t e d  i n  t h e  music played i n  c l a s s ?  

Which ins t ruments  remind you of p a r t i c u l a r  s o l a r  themes? 

How does your mood determine t h e  kind of music you l i k e  t o  h e a r ?  
Do you p r e f e r  happy music when you are s a d ,  o r  do you l i k e  q u i e t  
mood music then?  

The theme of energy based on t h e  sun can be p o s i t i v e ,  t h a t  i s ,  
o f f e r i n g  only  good t o  mankind. Can you t h i n k  of t i m e s  when t h e  sun 
has  done damage? What changes would you have t o  make i n  instrumen- 
t a t i o n  t o  show t h i s  new emphasis? 

a 

Q 
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Typical Results 
See t h e  s a m p l e  composi t ions on t h e  s t u d e n t  worksheet f o r  t y p i c a l  
s t u d e n t - w r i t t e n  p i e c e s .  

The l e n g t h  of t h e  p i e c e ,  dynamics, r a n g e s ,  e n t r a n c e s ,  and e x i t s  are 
determined by t h e  conductor .  

Evaluation 
Classes could e v a l u a t e  each o t h e r ' s  composi t ions.  The e v a l u a t i o n  
could be p u r e l y  a f f e c t i v e .  
meter" agreed upon by t h e  class.  

It might be e v a l u a t e d  w i t h  an "applause 

Give each s t u d e n t  a b l a n k  worksheet and have himlher  select  a new 
theme and create a program composi t ion.  

Modifications 
Make a n  i m p r o v i s a t i o n a l  symphony t h a t  d e p i c t s  t h e  energy h i s t o r y  of 
s o c i e t y :  muscle power, wood, c o a l ,  o i l ,  e l e c t r i c i t y ,  n u c l e a r ,  and 
t h e  f u t u r e .  

A group of s t u d e n t s  could band t o g e t h e r  and do a d r a m a t i c  i n t e r p r e -  
t a t i o n  of t h e  music of a n o t h e r  group,  showing t h e  theme a s  c l e a r l y  
as  p o s s i b l e .  
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An Energy Glossary 
a 

a c t i v e  s o l a r  energy system: a system which r e q u i r e s  e x t e r n a l  mechanical 
power (motors ,  pumps, v a l v e s ,  e t c . )  t o  o p e r a t e  t h e  system and t o  
t r a n s f e r  t h e  c o l l e c t e d  s o l a r  energy from t h e  c o l l e c t o r  t o  s t o r a g e  o r  
t o  d i s t r i b u t e  i t  throughout  t h e  l i v i n g  u n i t s .  Ac t ive  systems can 
p r o v i d e  space  h e a t i n g  and c o o l i n g ,  domest ic  ho t  water, and /o r  steam 
f o r  i n d u s t r i a l  u se .  

a i r  p o l l u t i o n :  t h e  p re sence  of contaminants  ( n a t u r a l  o r  manmade) i n  
t h e  a i r  t o  such a degree  t h a t  t h e  normal s e l f - c l e a n i n g  o r  d i s p e r s i v e  

backup energy system: 
p l y  a l l  t h e  h e a t i n g  

a b i l i t y  of t h e  atmosphere cannot cope w i t h  them. 

a l c o h o l  f u e l s :  p r i m a r i l y  g r a i n  a l c o h o l  ( e t h a n o l )  and wood a l c o h o l  
(methanol) which have been used f o r  decades i n  some European c a r s  and 
i n  race c a r s .  Cheap and e a s y  a v a i l a b i l i t y  of g a s o l i n e  i n  t h e  p a s t  
made them uneconomical. Engine m o d i f i c a t i o n s  w i l l  be n e c e s s a r y  i f  
t h e s e  l i q u i d  f u e l s  are t o  be  p u t  i n t o  widespread u s e ,  b u t  small  
amounts of e t h a n o l  (up t o  10% mix tu re  w i t h  g a s o l i n e ,  as i n  gasohol)  
can be  used i n  most c a r s  w i thou t  a l t e r a t i o n s .  Alcohol f u e l s  can b e  
made from a v a r i e t y  of materials i n c l u d i n g  c rop  s u r p l u s e s ,  lumber 
wastes, municipal  sewage, and garbage.  

b 
s o l a r  energy s y s t e m  

a n  energy system u s i n g  conven t iona l  f u e l s  t o  sup- 
and domest ic  h o t  water d u r i n g  any p e r i o d  when t h e  
i s  n o t  o p e r a t i n g .  

b a r r e l :  a l i q u i d  volume equa l  t o  42 g a l l o n s  o r  159 l i t e rs .  One b a r r e l  
of c rude  o i l  h a s  about t h e  same h e a t  ene r  y as 350 pounds of b i t u -  
minous c o a l ,  5 .8  x lo9 j o u l e s  o r  5.5 x lo8 Btu o r  1.39 x lo6 kca l .  

b ioconver s ion :  a g e n e r a l  term d e s c r i b i n g  t h e  conve r s ion  of one form of 
energy i n t o  ano the r  by l i v i n g  organisms.  Examples are p r o d u c t i o n  of 
wood and s u g a r s  by g reen  p l a n t s ,  p roduc t ion  of a l c o h o l s  and n a t u r a l  
gases  by microorganisms a c t i n g  on o r g a n i c  materials,  and t r a n s f e r  of 
energy i n  food c h a i n s .  

b i o f u e l s :  renewable energy s o u r c e s  produced by o r  from g reen  p l a n t s .  
Examples are g r a i n  a l c o h o l ,  wood, methane from a n a e r o b i c  d i g e s t e r s ,  
and a l l  foods.  

biomass: a volume o r  amount of p l a n t  mater ia l  i n  any form: a l g a e ,  wood, 
p l a n t s ,  c rop  r e s i d u e ,  animal  manure, e tc .  
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breeder  r e a c t o r :  a more complex nuclear r e a c t o r  than  ones now i n  commer- 
c i a l  u s e ,  a breeder  c o n v e r t s  non-f i ss ionable  uranium o r  thorium t o  
n u c l e a r  f u e l .  Conventional n u c l e a r  r e a c t o r s  depend on f i s s i o n  of an  
uncommon form of uranium, U235, which comprises less t h a n  1% of uranium 
o r e .  To extend t h e  use of uranium, breeder  r e a c t o r s  may be a b l e  t o  
change more abundant forms of uranium i n t o  f i s s i o n a b l e  e lements .  
Higher o p e r a t i n g  r i s k s ,  engineer ing  problems, and waste d i s p o s a l  con- 
s i d e r a t i o n s  have been f a c t o r s  i n  slow development of breeder  technology. 

C 
coal :  s o l i d  f u e l  formed by t h e  decomposition of p l a n t s  bur ied  deep under 

t h e  e a r t h ' s  s u r f a c e .  A group of n a t u r a l l y  o c c u r r i n g ,  carbon and 
hydrogen-rich subs tances  a r e  c a l l e d  "coal". 
by t h e  percentage  of carbon i n  d r i e d  samples o r  by t h e  c a l o r i c  v a l u e  
of moist  ones.  From least  t o  most carbon-r ichy  t h e  c o a l  group i n c l u d e s  
p e a t ,  l i g n i t e ,  sub-bituminous and bituminous c o a l s ,  and a n t h r a c i t e .  

Various types  a r e  ranked 

c o l l e c t o r :  any of a w i d e  v a r i e t y  of devices  ( f l a t - p l a t e ,  c o n c e n t r a t i n g ,  
vacuum t u b e ,  greenhouse,  e t c . )  which c o l l e c t  s o l a r  r a d i a t i o n  and con- 
vert: i t  t o  h e a t .  

compost:' a mixture  of decomposing p l a n t  r e f u s e ,  manure, e tc .  used f o r  
f e r t i l i z i n g  and c o n d i t i o n i n g  t h e  s o i l .  

c o n c e n t r a t o r :  a r e f l e c t o r  o r  l e n s  designed t o  focus  a l a r g e  amount of 
s u n l i g h t  i n t o  a smal l  area t h u s  i n c r e a s i n g  t h e  i n t e n s i t y  of t h e  energy 
c o l l e c t e d .  I n  wind terminology,  a device  o r  s t r u c t u r e  t h a t  i n c r e a s e s  
t h e  speed of t h e  wind. 

conserva t ion :  making t h e  b e s t  use  of  n a t u r a l  r e s o u r c e s  by reducing  waste, 
improving e f f i c i e n c y ,  and s lowing t h e  ra te  of consumption. 

d 
deciduous: d e s c r i b e s  trees and shrubbery t h a t  l o s e  t h e i r  l e a v e s  dur ing  

t h e  f a l l  season of each y e a r  and produce new f o l i a g e  i n  t h e  s p r i n g .  

d i r e c t  s o l a r  ga in :  a type  of p a s s i v e  s o l a r  h e a t i n g  system i n  which s o l a r  
r a d i a t i o n  p a s s e s  through t h e  south- fac ing  l i v i n g  space b e f o r e  being 
s t o r e d  i n  t h e  thermal  mass. 

e 
energy:  t h e  a b i l i t y  t o  do work o r  make t h i n g s  move; t h e  a p p l i c a t i o n  of 

a f o r c e  through a d i s t a n c e .  Energy e x i s t s  i n  a v a r i e t y  of forms 
( e l e c t r i c a l ,  k i n e t i c  o r  motion, g r a v i t a t i o n a l ,  l i g h t ,  a tomic,  chemi- 
c a l ,  h e a t )  and can b e  converted from one t o  another .  Common u n i t s  
a r e  c a l o r i e s ,  j o u l e s ,  Btu,  and k i lowat t -hours .  
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energy t r a n s i t i o n :  a t i m e  i n  h i s t o r y  when t h e r e  is  a s i g n i f i c a n t  change 
i n  t h e  mix of energy r e s o u r c e s  on which people  depend. An example i s  
t h e  t r a n s i t i o n  i n  t h e  U.S. from use of c o a l  and wood p r i m a r i l y  ( a s  i n  
1900) t o  widespread use  of gas  and petroleum, i n  a d d i t i o n  t o  c o a l ,  by 
1950. Another example i s  t h e  e n t r y  of n u c l e a r  power g e n e r a t i o n  on 
t h e  commercial scene and i t s  increased  c o n t r i b u t i o n  t o  t o t a l  energy 
needs,  up from 1% i n  1973 t o  4% i n  1979. I f  t h e  f u t u r e  b r i n g s  g r e a t e r  
r e l i a n c e  on renewable r e s o u r c e s  and less dependency on f o s s i l  f u e l s ,  
OR i f  f i s s i o n / f u s i o n  processes  g e n e r a t e  t h e  major s h a r e  of commercial 
e l e c t r i c i t y ,  e i t h e r  of t h e s e  s c e n a r i o s  would be another  "energy 
t r a n s i t  ion". 

environment:  t h e  sum of a l l  e x t e r n a l  c o n d i t i o n s  and i n f l u e n c e s  a f f e c t i n g  
t h e  l i f e ,  development, and u l t i m a t e l y  t h e  s u r v i v a l  of an  organism. 

evapora t ion :  t h e  change from l i q u i d  t o  gas which r e q u i r e s  e x t r a o r d i n a r y  
a b s o r p t i o n  of h e a t  by t h e  m a t e r i a l  undergoing t h i s  phase change. 
Liquid water, f o r  example, absorbs  540 e x t r a  c a l o r i e s  p e r  gram a t  
100" C a s  i s  v a p o r i z e s .  This  h e a t  w i l l  be r e l e a s e d  a g a i n  i f  t h e  water  
vapor condenses.  

t 
f l a t  p l a t e  c o l l e c t o r :  an  enc losed ,  glazed panel  c o n t a i n i n g  a dark  

absorb ing  s u r f a c e  t h a t  conver t s  s u n l i g h t  t o  h e a t  wi thout  t h e  a i d  of a 
r e f l e c t i n g  s u r f a c e  t o  c o n c e n t r a t e  t h e  r a y s .  The c o l l e c t o r  t r a n s f e r s  
i ts  h e a t  t o  a c i r c u l a t i n g  f l u i d .  

f o s s i l  f u e l s :  c o a l ,  petroleum, and n a t u r a l  gas ;  t h i s  term a p p l i e s  t o  
any f u e l s  formed from t h e  f o s s i l  remains of o r g a n i c  m a t e r i a l s  ( p l a n t s  
and animals)  t h a t  have b e e n ' b u r i e d  f o r  m i l l i o n s  of y e a r s .  
m a t e  source  of energy f o r  t h o s e  p l a n t s  and animals  was t h e  sun. 

The u l t i -  

gasohol :  a f u e l  mixture  composed of 90% unleaded g a s o l i n e  and 10% ethanol  
( e t h y l  o r  g r a i n  a l c o h o l ) .  

g e n e r a t o r :  a d e v i c e . t h a t  conver t s  h e a t  o r  mechanical energy i n t o  elec- 
t r i c a l  energy.  

geothermal energy: h e a t  t rapped i n  t h e  i n t e r i o r  of t h e  e a r t h  i s  c a l l e d  
geothermal energy. 
t u r e  i n c r e a s e  of 1" C f o r  every  30 meters of depth ,  o r  about  100" F 
p e r  m i l e .  
r a d i o a c t i v e  materials deep i n  t h e  e a r t h  a s  w e l l  as from f r i c t i o n  of 
rock  movements, t i d a l  f o r c e s ,  and perhaps o t h e r  sources .  This  h e a t  
keeps g r e a t  q u a n t i t i e s  of bur ied  rock  molten and h o t .  Some of t h i s  
energy escapes  a t  t h e  s u r f a c e  as h o t  water. 
a v a i l a b l e  i n  f o u r  forms: 
water.  

Boreholes i n t o  t h e  c r u s t  show an  average tempera- 

Geothermal h e a t  i s  be l ieved  t o  come from t h e  decay o f  

Geothermal energy i s  
d r y  steam, w e t  steam, h o t  r o c k s ,  and h o t  



I 

h e a t :  energy t h a t  fl-ows between a system and i t s  surroundings because 
of a temperature  d i f f e r e n c e  between them. Heat r e s u l t s  from t h e  
motion of molecules of matter.  Also,  t h e  word h e a t  i s  o f t e n  used t o  
r e f e r  .to t h e  energy contained i n  a sample of matter ( f o r  example, 
k i l o c a l o r i e s  p e r  u n i t  of food) .  

h y d r o e l e c t r i c  p l a n t :  an  e lec t r ic  power p l a n t  i n  which t h e  energy of 
f a l l i n g  water  is  converted i n t o  e l e c t r i c a l  energy by a t u r b i n e  
g e n e r a t o r .  

i n s o l a t i o n :  t h e  energy rece ived  by e a r t h  from t h e  sun ,  a c o n t r a c t i o n  of 
t h e  th:ree words: incoming s o l a r  r a d i a t i o n .  The t o t a l  d a i l y  i n s o l a t i o n  
i s  t h e  e q u i v a l e n t T f  about 4.2 q u a d r i l l i o n  k i lowat t -hours .  Local 
i n s o l a t i o n  depends on t h e  p o s i t i o n  of t h e  e a r t h  i n  i t s  o r b i t ,  t h e  
t h i c k n e s s  and t ransparency  of t h e  atmosphere,  t h e  i n c l i n a t i o n  of t h e  
i n t e r c e p t i n g  s u r f a c e  t o  t h e  s u n ' s  r a y s ,  and t h e  s o l a r  c o n s t a n t .  
Weather bureaus now keep i n s o l a t i o n  d a t a  o r  ' 'sunshine s t a t i s t i c s . "  

i n s u l a t i o n :  material w i t h  h i g h  r e s i s t a n c e  (R-value) t o  h e a t  flow. Some 
common:iy used materials f o r  home i n s u l a t i o n  a r e  f i b e r g l a s s  , c e l l u l o s e  , 
rock  wool,  and Styrofoam. 

rn 
methane gas:  - a c o l o r l e s s ,  flammable, gaseous hydrocarbon, e m i t t e d  by 

marshes and by dumps undergoing decomposition; can a l s o  be manu- 
f a c t u r e d  from crude  petroleum o r  o t h e r  o r g a n i c  m a t e r i a l s .  

n a t u r a l  g a z :  a mixture  of gaseous hydrocarbons o c c u r r i n g  n a t u r a l l y  i n  
c e r t a i n  rocks .  There a r e  s e v e r a l  k inds  of gas  t rapped i n  porous 
rocks  underground. One of  t h e s e  " n a t u r a l  gases" i s  methane, used as 
a commercial f u e l .  Petroleum d e p o s i t s  always i n c l u d e  some methane, 
but  n a t u r a l  gas  d e p o s i t s  are not  always accompanied by petroleum. 
N a t u r a l  gas i s  commonly s o l d  t o  i n d i v i d u a l s  i n  hundreds of cubic  feet  
( C C F ) ,  t h e  u n i t  appear ing  on household u t i l i t y  b i l l s .  One CCF of 
commercial methane has  about 25,000 k i l o c a l o r i e s ,  t h e  e q u i v a l e n t  of 
8 pounds of c o a l  o r  0 .7  g a l l o n s  of crude o i l .  (See a l s o :  methane.) 

nonrenewable resources :  energy r e s o u r c e s  t h a t  are n o t  be ing  rep laced  
d u r i n g  t h e  t i m e  span of human h i s t o r y .  Examples a r e  c o a l ,  o i l ,  
n a t u r a l  g a s ,  and uranium. 

n u c l e a r  energy: energy from r a d i o a c t i v e  decay o r  from f i s s i o n  o r  f u s i o n  
r e a c t i o n s .  I n  a c o n t r o l l e d  s i t u a t i o n  i t  can b e  used t o  produce a e l e c t r i c i t y .  
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n u c l e a r  r e a c t o r :  a d e v i c e  i n  which a f i s s i o n  c h a i n  r e a c t i o n  can b e  
i n i t i a t e d ,  ma in ta ined ,  and c o n t r o l l e d .  

0 
ocean the rma l  energy conversion (OTEC): an energy technology i n  which 

t h e  t empera tu re  d i f f e r e n c e  (between co ld  deep water and t h e  w a r m  
s u r f a c e  water 2,000 f e e t  above i t )  i n  t r o p i c a l  oceans i s  used t o  
g e n e r a t e  e l e c t r i c i t y .  

o i l  s h a l e :  a sedimentary rock  c o n t a i n i n g  s o l i d  o r g a n i c  matter (kerogen) 
t h a t  y i e l d s  s u b s t a n t i a l  amounts of o i l  when hea ted  t o  h igh  tempera- 
t u re s .  

passive s o l a r  energy system: a n  assembly of n a t u r a l  and a r c h i t e c t u r a l  
components which c o n v e r t s  s o l a r  energy i n t o  u s a b l e  o r  s t o r a b l e  
the rma l  energy ( h e a t )  w i thou t  mechanical power. Cur ren t  p a s s i v e  
s o l a r  energy systems o f t e n  i n c l u d e  f a n s ,  however. 

peat: accumulated p l a n t  remains t h a t  decayed i n  a swamp, becoming a 
l o o s e l y  packed mass of ca rbon- r i ch  materials. It i s  u s u a l l y  brown, 
po rous ,  and f i b r o u s ;  h a s  a h igh  water c o n t e n t ;  and l e a v e s  much a sh  
when burned. N e v e r t h e l e s s  i t  i s  a v a l u a b l e  f u e l .  The U.S.S.R. h a s  
gene ra t ed  e l e c t r i c i t y  from p e a t  s i n c e  1914 and now has  many pea t -  
f u e l e d  power s t a t i o n s .  

p e t r o c h e m i c a l s :  chemicals  removed from c rude  o i l  a t  t h e  r e f i n e r y  and 
used t o  make a wide r ange  of p roduc t s  such as p l a s t i c s ,  s y n t h e t i c  
f i b e r s ,  d e t e r g e n t s ,  and d rugs .  

petroleum: a n  o i l y ,  flammable l i q u i d  t h a t  may v a r y  from almost  c o l o r l e s s  
t o  b l a c k  and t h a t  occu r s  i n  many p l a c e s  i n  t h e  upper s t r a t a  of t h e  
earth. It is a complex mixture of hydrocarbons and is the raw 
material  f o r  many p roduc t s  i n c l u d i n g  g a s o l i n e ,  k e r o s e n e ,  l u b r i c a n t s ,  
and waxes. 

p h o t o s y n t h e s i s :  green p l a n t s '  p r o c e s s  of u s ing  s o l a r  energy t o  conve r t  
s imp le  molecules  i n t o  complex ones w i t h  h igh  p o t e n t i a l  energy.  Carbon 
d i o x i d e  and water are combined, i n  t h e  p re sence  of s u n l i g h t  and 
c h l o r o p h y l l ,  i n t o  ca rbohydra t e s  such as s u g a r s ,  s t a r c h e s ,  o i l s ,  and 
c e l l u l o s e .  

p h o t o v o l t a i c  c e l l :  a d e v i c e  which c o n v e r t s  s o l a r  energy d i r e c t l y  i n t o  
e l e c t r i c i t y .  S u n l i g h t  s t r i k i n g  c e r t a i n  mater ia ls  ( s i l i c o n  i s  most 
common) causes  t h e  release of e l e c t r o n s .  The m i g r a t i o n  of t h e s e  
r e l e a s e d  e l e c t r o n s  produces a n  e l e c t r i c a l  c u r r e n t .  The conve r s ion  
p r o c e s s  i s  c a l l e d  t h e  p h o t o v o l t a i c  e f f e c t .  

power: t h e  r a t e  a t  which work i s  performed. It  i s  measured as u n i t s  of 
energy p e r  u n i t  of t i m e ,  f o r  example: c a l o r i e s  p e r  second,  w a t t s  
( j o u l e s  p e r  s e c o n d ) ,  o r  horsepower (foot-pounds p e r  s econd) .  



r a d i a t i o n :  t h e  method by which h e a t  i s  t r a n s f e r r e d  through open space .  
About 60% of t h e  h e a t  t r a n s f e r r e d  t o  a room from a wood s t o v e  i s  by 
r a d i a t i o n .  S u n l i g h t  t r a v e l s  t o  us  by r a d i a t i o n  through space a t  
" the  speed of l i g h t , "  299,728 k i l o m e t e r s  p e r  second. 

reclamaticon: t h e  p r o c e s s  of r e p l a c i n g  t h e  s o i l ,  c l a y ,  and rocks  removed 
e a r l i e r t o  expose c o a l  o r  o i l  s h a l e  f o r  s t r i p  mining; compacting and 
con tour ing  t h e  s i t e ;  and r e p l a n t i n g  i t  t o  r e s t o r e  i t s  appearance and 
red.uce e r o s i o n  and d r a i n a g e  of  waste materials.  

renewable r e s o u r c e s :  materials t h a t  are r e c y c l e d  by n a t u r a l  p r o c e s s e s  
w i t h i n  a r e l a t i v e l y  b r i e f  span of t i m e  ( a  human l i f e t i m e ) .  F resh  
water ,  wind, s u n s h i n e ,  and trees are some examples of r e s o u r c e s  t h a t  
r ep lac ' e  o r  r e c y c l e  themselves  w i t h i n  human t i m e  frames. 

r e t r o f i t :  t o  modify a n  e x i s t i n g  b u i l d i n g  by adding a s o l a r  h e a t i n g  o r  
c o o l i n g  system o r  i n s u l a t i o n  t o  improve i t s  energy e f f i c i e n c y .  

R-value: t h e  r e s i s t a n c e  t o  h e a t  f l ow,  r e c i p r o c a l  of U-value. The h i g h e r  
t h e  R-value, t h e  g r e a t e r  t h e  i n s u l a t i n g  e f f i c i e n c y  of t h e  material .  
R-valutes are commonly s t a t e d  p e r  i n c h  of b u i l d i n g  m a t e r i a l . ,  R-values 
a r e  a d d i t i v e - - t h i c k e r  mater ia l  o r  a combination of mater ia l s  means 
i n c r e a s e d  r e s i s t a n c e  t o  h e a t  f l o w .  Some t y p i c a l  R-values p e r  i n c h  of 
material  are 6.25 f o r  po lyu re thane  foam, 3.17 f o r  f i b e r g l a s s  b a t t s ,  
1.25 f o r  f i r  and p i n e  wood, 0.18 f o r  p l a s t e r ,  and 0.08 f o r  c o n c r e t e .  

S 
s o l a r  acc 'ess  o r  s o l a r  r i g h t s :  t h e  r i g h t  t o  r e c e i v e  d i r e c t  s u n l i g h t  

w i thou t  i n t e r f e r e n c e .  The p r o t e c t i o n  of s o l a r  a c c e s s  i s  a l e g a l  
i s s u e .  

s o l a r  c e l l :  - see p h o t o v o l t a i c  ce l l .  

s o l a r  energy:  t h e  e l e c t r o m a g n e t i c  r a d i a t i o n  emi t t ed  by t h e  sun.  The --- 
e a r t h  r e c e i v e s  about  4,200 x k i lowa t t -hour s  of s o l a r  r a d i a t i o n  
p e r  day. 

s o l a r  f u r n a c e :  a d e v i c e  u s i n g  m i r r o r  r e f l e c t o r s  o r  l e n s e s  t o  produce --- 
very  h i g h  t empera tu res  a t  a f o c a l  p o i n t  o r  "hot s p o t . "  
furnac 'es  g e n e r a t e  t empera tu res  as h i g h  as 1,100 degrees  C e l s i u s ;  t h e  
l a r g e s t  s o l a r  f u r n a c e  i n  t h e  world r e a c h e s  3,100 degrees  C e l s i u s .  

S m a l l  backyard 

s t o r a g e :  t h e  d e v i c e  o r  medium t h a t  a b s o r b s  c o l l e c t e d  h e a t  and s t o r e s  i t  
f o r  l a t e r  use .  

sunspace:  a l i v i n g  space  enc losed  by g l a z i n g ;  a sunroom o r  greenhouse.  
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0 t he rma l  s t o r a g e :  a system which u s e s  b r i c k ,  r o c k s ,  c o n c r e t e ,  water 
w a l l s ,  s a l t  ponds,  e u t e c t i c  s a l t s ,  o r  o t h e r  materials t o  s t o r e  h e a t  
energy.  Thermal s t o r a g e  i s  e s p e c i a l l y  d e s i r a b l e  f o r  so l a r -hea ted  
homes. 

w a t t :  a u n i t  of measure f o r  e l e c t r i c a l  power e q u a l  t o  t h e  t r a n s f e r  of 
one j o u l e  of energy p e r  second. The w a t t  i s  t h e  u n i t  of power most 
o f t e n  a s s o c i a t e d  w i t h  e l e c t r i c i t y  and i s  determined by m u l t i p l y i n g  
r e q u i r e d  v o l t s  by r e q u i r e d  amperes. One horsepower = 746 wat t s .  

WECS (wind energy conve r s ion  sys t em) :  a system which c o n v e r t s  mechanical 
energy from t h e  wind t o  e l e c t r i c i t y ,  h e a t ,  o r  f u e l  which i s  used 
d i r e c t l y  o r  s t o r e d .  

windbreak: a dense row of trees,  o r  a f e n c e  o r  o t h e r  b a r r i e r  t h a t  i n t e r -  
r u p t s  and changes t h e  l o c a l  p a t h  of t h e  wind. 

windmil l :  a machine run  on energy gene ra t ed  by wind blowing a g a i n s t  
b l a d e s  o r  s l a t s .  

wind t u r b i n e  g e n e r a t o r :  see WECS. 
A 
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may n o n e t h e l e s s  be  p e r m i t t e d  under t h e  c r i t e r i a  of f a i r  use.  

Moreover, t h e  fo l lowing  s t a t e m e n t  of g u i d e l i n e s  i s  no t  i n t ended  t o  l i m i t  

Guidelines 

I. SingZe Copying f o r  Teachers 

, 

1 

A s i n g l e  copy may be made of any o f  t h e  fo l lowing  by o r  f o r  a t e a c h e r  a t  h i s  
o r  h e r  i n d i v i d u a l  r e q u e s t  f o r  h i s  o r  h e r  s c h o l a r l y  r e s e a r c h  o r  u se  i n  t e a c h i n g  o r  
p r e p a r a t i o n  t o  t each  a c l a s s :  

A. A c h a p t e r  from a book; 
B. An a r t i c l e  from a p e r i o d i c a l  o r  newspaper; 
C. A shorit s t o r y ,  s h o r t  e s s a y  o r  s h o r t  poem, whether o r  n o t  from a c o l l e c t i v e  

D. A c h a r t ,  graph, diagram, drawing, c a r t o o n  o r  p i c t u r e  from a book, p e r i o d i c a l ,  
work; 

o r  newspaper; 

11. Multiple Copies fo r  CZassroom Use 

M u l t i p l e  cop ie s  (no t  t o  exceed i n  any even t  more than  one copy p e r  p u p i l  i n  a 
cour se )  may be made by o r  f o r  t h e  t e a c h e r  g i v i n g  t h e  course f o r  c lassroom use  o r  
d i s c u s s i o n ;  provided t h a t :  

A. The copying meets t h e  t es t s  of  b r e v i t y  and s p o n t a n e i t y  as de f ined  below; 

B. Meets t h e  cumulat ive e f f e c t  test  as d e f i n e d  below; and, 
C. Each copy i n c l u d e s  a n o t i c e  of copyr igh t  

and, 

De f i n ;  t i ons  # 

Brevi ty  
(i) Poetrly: ( a )  A complete poem i f  less than  250 words and i f  p r i n t e d  on n o t  

more than  two pages o r ,  (b) from a l o n g e r  poem, an e x c e r p t  of n o t  more than  250 words. 

words, o r  (b) an e x c e r p t  from any p r o s e  work of n o t  more than  1,000 words o r  10% of  
t h e  work, whichever i s  less,  b u t  i n  any even t  a minimuin o i  500 words. 

9: (ii) Prose:  (a)  E i ther  a complete a r t i c l e ,  s t o r y  o r  e s s a y  of less than  2,500 
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Each of t h e  numer i ca l  l i m i t s  s t a t e d  i n  "i" and "ii" above may be  expanded 
t o  pe rmi t  t h e  completion of an u n f i n i s h e d  l i n e  of  a poem o r  of a n  un f in i shed  p r o s e  
paragraph. 

p e r  book o r  p e r  p e r i o d i c a l  i s s u e .  
(iii) I l l u s t r a t i o n :  One c h a r t ,  graph, diagram, drawing, c a r t o o n  o r  p i c t u r e  

-? 

(iv) "Special"  works: C e r t a i n  works i n  p o e t r y ,  p r o s e  o r  i n  ' ' p o e t i c  prose" 
which o f t e n  combine language w i t h  i l l u s t r a t i o n s  and wnich are i n t e n d e d  sometimes 
f o r  c h i l d r e n  and a t  o t h e r  times f o r  a more g e n e r a l  audience f a l l  s h o r t  of 2 ,500 
words i n  t h e i r  e n t i r e t y .  
works" may n o t  be reproduced i n  t h e i r  e n t i r e t y ;  however, an e x c e r p t  compris ing 
n o t  more t h a n  two of  t h e  p u b l i s h e d  pages of  such s p e c i a l  work and c o n t a i n i n g  n o t  
more than  10% of the  words found i n  t h e  t e x t  t h e r e o f ,  may be  reproduced.  

Paragraph "ii" above n o t w i t h s t a n d i n g  such ' ' special  

Spontaneity 

(i) The copying i s  a t  t h e  i n s t a n c e  and i n s p i r a t i o n  of  t h e  i n d i v i d u a l  t e a c h e r ,  
and, 

A (ii) The i n s p i r a t i o n  and d e c i s i o n  t o  use t h e  work and t h e  moment of i t s  use  
f o r  maximum t e a c h i n g  e f f e c t i v e n e s s  are s o  c l o s e  i n  t i m e  t h a t  i t  would be unreason- 
a b l e  t o  expec t  a t ime ly  r e p l y  t o  a r e q u e s t  f o r  pe rmis s ion .  

CwnuZative Effect 

* (i) The copying of  t h e  material i s  f o r  on ly  one c o u r s e  i n  t h e  s c h o o l  i n  which 

:k (ii) Not more than  one s h o r t  poem, a r t i c l e ,  s t o r y ,  e s s a y  o r  two e x c e r p t s  may 

t h e  c o p i e s  are made. 

be  copied from t h e  same a u t h o r ,  no r  more than  t h r e e  from t h e  same c o l l e c t i v e  work 
o r  p e r i o d i c a l  volume d u r i n g  one class term. 

f o r  one cour se  d u r i n g  one c l a s s  t e r m .  
* (iii) There s h a l l  n o t  be more t h a n  n i n e  i n s t a n c e s  of such m u l t i p l e  copying 

* The l i m i t a t i o n s  s t a t e d  i n  "ii" and "iii" above s h a l l  n o t  app ly  t o  c u r r e n t  
news p e r i o d i c a l s  and newspapers and c u r r e n t  news s e c t i o n s  of  o t h e r  p e r i o d i c a l s .  

111. Prohibitions as to I and 11 Above 
Notwithstanding any of t h e  above, t h e  f o l l o w i n g  s h a l l  be p r o h i h i t e d :  

-j, (A) Copying s h a l l  n o t  be used t o  c r e a t e  o r  t o  replace o r  s u b s t i t u t e  for 
a n t h o l o g i e s ,  compi l a t ions  o r  c o l l e c t i v e  works. Such replacement  o r  s u b s t i t u t i o n  
may occur  whether cop ie s  of v a r i o u s  works o r  e x c e r p t s  t he re f rom are accumulated o r  
reproduced and used s e p a r a t e l y .  

* (B)  There s h a l l  be  no copying of o r  from works i n t e n d e d  t o  be  "consumablett 
i n  t h e  c o u r s e  of  s t u d y  o r  of  t each ing .  
s t a n d a r d i z e d  tes ts  and tes t  b o o k l e t s  and answer s h e e t s  and l i k e  consumable material. 

These i n c l u d e  workbooks, e x e r c i s e s ,  

(C) Copying s h a l l  n o t :  

( a )  s u b s t i t u t e  f o r  t h e  purchase of books, p u b l i s h e r s '  r e p r i n t s  o r  

(b) b e  d i r e c t e d  by h i g h e r  a u t h o r i t y ;  
( c )  be r epea ted  w i t h  r e s p e c t  t o  t h e  same i t e m  by t h e  s a m e  t e a c h e r  from 

t e r m  t o  term. 
(U) No charge s h a l l  be  made t o  t h e  s t u d e n t  beyond t h e  a c t u a l  c o s t  of t h e  

photocopying. 

p e r i o d i c a l s ;  



Metric Conversion Table 
4 Multiply By 

t- Divide By 
Unit of Measure English Unit 

- 

Length i n c h e s  2 - 5 4  
f e e t  30.0 
f e e t  0 . 3  
y a r d s  0.91 
m i l e s  1.61 

- 

Area s q u a r e  i n c h e s  6.5 
s q u a r e  f e e t  0.09 
squa re  y a r d s  0 .8  

Mass (Weight1 ounces 28 
pounds I 0 .45  

Volume ga 1 l o n s  3. s 
cub ic  f e e t  1 0.03 

I - I _- 
-5/9 (af ter  

s u b t r a c t i n g  32) Tern perature degrees  
Fahrenheit 

C 5 / 9  Dlus 32 

Heat 1 Btu I 252 

Speed miles p e r  1.61 
hour  

Metric Unit 

c e n t i m e t e r s  
c e n t i m e t e r s  
meters 
meters 
k i l o m e t e r s  

squa re  c e n t i m e t e r s  
squa re  meters 
squa re  meters 

grams 
ki lograms 

l i t e r s  
c u b i c  meters 

deg rees  
C e l s i u s  

c a l o r i e s  

k i l o m e t e r s  
p e r  hour 

Symbol 

cm 
c m  
m 
m 
km 

2 
Cm 

2 
2 

m 
m 

g 
kg 

m3 
1 

O C  

C 

km/hr 

Energy Units 
b a r r e l :  a l i q u i d  volume e q u a l  t o  42 g a l l o n s  o r  159 l i t e r s .  One b a r r e l  o f  
crude o i l  has  about t h e  same h e a t  energy as 350 pounds of bi tuminous c o a l ,  
5 .8  x l o 9  j o u l e s  o r  5 . 5  x l o 6  Btu o r  1 .39  x l o 6  k c a l .  

__ Btu: B r i t i s h  thermal  u n i t ,  a u n i t  f o r  measuring h e a t ;  a Btu i s  t h e  q u a n t i t y  
of  h e a t  necessa ry  t o  ra ise  t h e  t empera tu re  of  one pound of water one degree  
Fahrenhe i t ,  about one-fourth of  a k i l o c a l o r i e  (252 c a l o r i e s ) .  

c a l o r i e ( a 1 s o :  gram c a l o r i e ) :  a m e t r i c  u n i t  of h e a t  energy;  t h e  amount of  h e a t  
needed t o  ra i se  t h e  t empera tu re  of one gram of water one degree C e l s i u s .  I t  
e q u a l s  0.0039 Btu. One thousand c a l o r i e s  make one k i l o c a l o r i e  ( k c a l ) ,  some- 
times c a l l e d  a C a l o r i e  o r  food C a l o r i e .  

k i l o w a t t :  a measure of power, u s u a l l y  e l e c t r i c a l  power o r  h e a t  f low; equal  
t o  1 ,000 watts o r  3,413 Btu p e r  hour.  

k i l o w a t t - h z :  
used f o r  one hour;  e q u a l s  3,413 Btu,  o r  about 860 k c a l .  

w a t t :  a u n i t  of measure f o r  e l e c t r i c a l  power e q u a l  t o  t h e  t r a n s f e r  o f  one 
j o u l e  of  energy p e r  second. The w a t t  i s  t h e  u n i t  of power most o f t e n  a s soc ia t c  
w i t h  e l e c t r i c i t y  and i s  determiend by m u l t i p l y i n g  r e q u i r e d  v o l t s  by r e q u i r e d  
amperes. One horsepower = 746 w a t t s .  

t h e  amount o f  energy e q u i v a l e n t  t o  one k i l o w a t t  of  power be ing  
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Sources of Energy Information 
General Reference 

C h r i s t i a n  Sc ience  Monitor.  "Energy '80" 
(ReDrints S e r v i c e .  C h r i s t i a n  Sc ience  Monitor .  P.O.  Box 527. Back Bav 
. I  

S t a t i o n ,  Boston, MA 02117). 

The E c o l o g i s t  s t a f f ,  ed .  B l u e p r i n t  f o r  S u r v i v a l  

F a r a l l o n e s  I n s t i t u t e .  The I n t e g r a l  Urban House: S e l f  R e l i a n t  L iv ing  

(New York: New American L i b r a r y ,  1972). 

I n  t h e  C i t y  (San F ranc i sco :  S i e r r a  Club Books, 1979).  

Leckie ,  J i m  e t  a l .  Other Homes and Garbage: Designs f o r  S e l f - s u f f i c i e n t  

N a t i o n a l  Geographic S o c i e t y .  Energy: A S p e c i a l  Report  

L iv ing  (San F ranc i sco :  S i e r r a  Club Books, 1975).  

(Na t iona l  Geographic.  Februarv 1981) .  

N a t i o n a l  Sc ience  Teachers  A s s o c i a t i o n .  F a c t s h e e t s  
(D.O.E. Techn ica l  In fo rma t ion  C e n t e r ,  P.O.  Box 6 2 ,  Oak Ridge,  TN 37830). 

( P h i l a d e l p h i a :  Running Press ,  1977). 
P r e n i s ,  John ,  ed.  Energy Book I and I1 

Rain s t a f f ,  ed.  Rainbook: Resources f o r  Appropr i a t e  Technology 

Rosenfe ld ,  A l b e r t .  " S t a r  of Stars"  

(New York: Schocken Books, 1977).  

(Saturday Review, October 30,  1976).  

Smithsonian E x h i b i t i o n  Books. F i r e  of L i f e :  The Smithsonian Book of t h e  
- Sun (New York: W . W .  Norton & Co., 1981).  

Wolfe,  Ralph and Peter Clegg. Home Energy f o r  t h e  E i g h t i e s  
( C h a r l o t t e ,  VT: Garden Way P u b l i s h i n g  Co.,  1979).  

Especially for Students 

Adams, F lo rence .  Catch a Sunbeam: A Book of S o l a r  Study and Experiments 
(New York: Harcourt  Brace Jovanovich,  1978).  

"Behold, my Brothers"  
(Curious N a t u r a l i s t ,  A p r i l  1975). 

( I n t e r n a t i o n a l  W i l d l i f e ,  July/August 1980).  

(New York: Thomas Crowell ,  1975).  

Borgeson, L i l l i a n .  

Bran ley ,  Franklyn. S o l a r  Energy 

"The Star  t h a t  C o n t r o l s  Our Lives ' '  

Buckley, Shawn. Sun Up t o  Sun Down 
(New York: McGraw H i l l  Book Co., 1979).  

Halacy,  D.S. The Coming Age of S o l a r  Energy 
(New York: Harper  and Row, 1973).  

Houck, O l i v e r  A.  "The Best P r e s e n t  of  A l l "  
(Ranger R i c k ' s  Nature Magazine, A p r i l  1974 and May/June 1974).  



Knight,  David. Harnessing t h e  Sun: The Story  of Solar  Energy. 

"Ocean Energy: Scra tch ing  t h e  Surface" 

Oxenhorn,, Joseph M. Energy and Our Future  

R i c c i u t i ,  Edward R.  "The Energy of t h e  Sun'' 
(The Curious N a t u r a l i s t ,  January 1975).  

R i c c i u t i ,  Edward R .  "Mighty Methane'' 

(New J'ork: Will iam Morrow, 1976). 

(Current -- Energy and Ecology, J a m a r y  1980).  

(New York: Globe Book Co., I n c . ,  1979).  

(The Curious N a t u r a l i s t ,  March 1975).  -- 
Z i m ,  Herbert  S. Waves 

(New York: Will iam Morrow, 1967).  

Energy aind Society 

Brown, Lester R .  Bui ld ing  a S u s t a i n a b l e  Socie ty  

C l a r k ,  Wilson. Energy f o r  Surv iva l :  The A l t e r n a t i v e  t o  E x t i n c t i o n  

Council  on Environmental Q u a l i t y  and t h e  Department of State.  The Global 

(New E'ork: W . W .  Norton & Co., 1981).  

(Garden C i t y ,  NY: Doubleday 6 Co. , 1974). 

2000 Report t o  t h e  P r e s i d e n t ,  Volume 1 (Superintendent  of Documents, 
U.S. Ciovernment P r i n t i n g  O f f i c e ,  Washington, DC 20402,  1980). 

(New York: W.W.  Norton & Co., 1977).  
Hayes, Denis.  Rays of Hope 

Hayes, Denis.  

Schumacher, E.F. S m a l l  i s  B e a u t i f u l :  Economics A s  I f  People  Mattered 

"The T r a n s i t i o n  t o  a Post-Petroleum World" 
( J o u r n a l  of Home Economics, May 1978). 

(New York: Harper and Row, 1975).  

Stobaugh, Roger and Daniel  Yergin.  Energy Future:  The Report  of t h e  
Harvard Business  School Energy P r o j e c t  (New York: Random House, 1979). 

Q 

E ne rgy t i  i sto ry 
B u t t i ,  Ken and John P e r l i n .  A Golden Thread 

(Palo A l t o ,  CA: Cheshire  Books, 1980). 

(The Science Teacher , March 1972).  

( S c i e n t i f i c  American, November 1977). 

Kranzberg,  Melvin. "Energy , Technology, and t h e  S t o r y  of Man'' 

Nef, John. U .  "An Ear ly  Energy Crisis and i t s  Consequences'' 

Co n se rva t i o n 

A l b r i g h t ,  Roger. 547 Easy Ways t o  Save Energy i n  Your Home 
( C h a r l o t t e ,  VT: Gardenway P u b l i s h i n g ,  1978) 

8 



21 

B e a t t y ,  J .  K e l l y .  

D' Alessandro  , B i l l .  

F r e e ,  John .  "Sunshine i n t o  E l e c t r i c i t y "  

S e l t z - P e t r a s h ,  Ann. "Energy from Space" 

"So la r  S a t e l l i t e s :  The T r i l l i o n  D o l l a r  Ques t ion"  
(Sc ience  8 0 ,  December 1980) .  

( S o l a r  Age , December 1979) .  

(Popu la r  S c i e n c e ,  A p r i l  1981) .  

( C i v i l  E n g i n e e r i n g  , J u l y  1979) .  

"Mi le s tones  P a s s e d ,  Miles Ahead" 

Blandy,  Thomas and Den i s  Lamoureaux. A l l  Through t h e  House: A Guide t o  

C legg ,  P e t e r .  New Low Cost  Sources  of  Energy f o r  t h e  Home 

Home W e a t h e r i z a t i o n  (New York: M c G r a w - H i l l  Book Co. ,  1980) .  

( C h a r l o t t e ,  VT: Garden Way P u b l i s h i n g  Co., 1975) .  

Consumer Guide s t a f f ,  ed .  Energy S a v e r s  C a t a l o g  
(New York: G.P. Putnam's  Sons ,  1977) .  

O f f i c e  o f  Energy C o n s e r v a t i o n .  100 Ways t o  Save Energy & Money i n  t h e  Home 
(Conse rva t ion  Books, P.O. Box 3500, S t a t i o n  C ,  O t t a w a ,  O n t a r i o ,  Canada 

K1Y 4G1, 1979) .  

R o t h c h i l d ,  John .  S top  Burning  Your Money: The I n t e l l i g e n t  Homeowner's 
Guide t o  Household Energy Sav ings  (New York: Random House, Pubs . ,  
1981) .  

U.S. Department  of  A g r i c u l t u r e .  C u t t i n g  Energy Cos t s :  The 1980 Yearbook 
of A g r i c u l t u r e  (Sup ' t  of Documents, U.S. Government P r i n t i n g  O f f i c e ,  
Washington ,  DC 20402, 1980) .  

Solar Heating and Cooling 

Anderson,  Bruce and Michae l  R io rdan .  The S o l a r  Home Book 
(Andover, MA: B r i c k  House P u b l i s h i n g  Co., 1976) .  

Baer , S t e v e .  Sunspo t s  
(Zomeworks Corp . ,  P.O. Box 7 1 2 ,  Albuquerque ,  NM 87103, 1977) .  

Hand, J ackson .  Home Guide t o  S o l a r  H e a t i n g  and Cool ing  
(New York: Harper  and Row, Pubs . ,  1978) .  

(The A t l a n t i c  Monthly,  October  1 9 7 7 ) .  
Kidder  , Tracy .  "T inke r ing  With Sunshine"  

Mazr i a ,  Edward. The P a s s i v e  S o l a r  Energy Book 
(Emmaus, PA: Rodale  P r e s s ,  1979) .  

S c u l l y ,  Dan e t  a l .  

S h u r c l i f f ,  W i l l i a m  A .  New I n v e n t i o n s  i n  Low Cost  S o l a r  Hea t ing  

The Fuel Savers: A Kit of Solar Ideas for Existing 
Homes (Andover, MA: Brick House P u b l i s h i n g  C o . ,  1978) .  

(Andover, MA: B r i c k  House P u b l i s h i n g  Co. ,  1979) .  

S o l a r  Age s t a f f ,  ed .  S o l a r  Age Resource  Book 
(New York: Everest House, 1979) .  

Photovoltaics 
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Wind 

Beedel l ,  Suzanne. Windmills 
(Ne.w York: Charles  S c r i b n e r ' s  Sons, 1975).  

Dennis,  Landt.  Catch t h e  Wind 
(New York: Four Winds P r e s s ,  1976). 

F l a v i n ,  Chr is topher .  Wind Power: A Turning P o i n t ,  Worldwatch Paper 4 5  
(Worldwatch I n s t i t u t e ,  1776 Massachuset ts  Ave., N . W . ,  Washington, DC 
20036 , 1981). 

Reynol.ds, John. Windmills and Watermills 
(New York: Praeger  Pubs. ,"1975). 

Biomass . 
Brown, Lester R.  Food o r  Fuel:  New Competit ion f o r  t h e  World's  Cropland, 

Worldwatch Paper 35 (Worldwatch I n s t i t u t e ,  1776 Massachuset ts  Ave., 
N.W.,  Washington, DC 20036, 1980). 

Hanna , Thomas. "Thought Snacks'' 
(Human Ecology Forum, Winter 1978). 

( S i e r r a ,  -- January/February 1979). 
Lockere tz ,  W i l l i a m .  "Biomass Energy: The Promise and t h e  Problems'l 

Smith,  Nige l .  Wood: An Ancient Fuel w i t h  a New F u t u r e ,  Worldwatch 
PaDer 42 (Worldwatch I n s t i t u t e .  1776 Massachuset ts  Ave.. N . W . .  - ~~ ~ 

Washington, DC 20036, 1981). 

Washington S t a t e  O f f i c e  of P u b l i c  I n s t r u c t i o n .  Energy, Food, and You, 
(K-6) (Shore l ine  School D i s t r i c t  Admin. Bldg.,  NE 158th and 20th 
Ave. , NE,  Sea t t le ,  WA 98155, 1978-1979). 

(Secondary) (Shore l ine  School D i s t r i c t  Admin. Bldg.,  NE 158th and 
20th Avenue N E ,  Sea t t le ,  WA 98155, 1978-1979). 

Washington S ta t e  O f f i c e  of P u b l i c  I n s t r u c t i o n .  Energy, Food, and You, 

Hydropower 

Deudney, Danie l .  Rivers  of Energy: The Hydropower P o t e n t i a l ,  Worldwatch 
Paper 44 - (Worldwatch I n s t i t u t e ,  1776 Massachuset ts  Ave., N . W . ,  
Washington, DC 20036). 

Lanouet te ,  W i l l i a m  J. 
Look B e t t e r  Every Day" (Nat iona l  J o u r n a l ,  A p r i l  26, 1980). 

McGuigan, Dermot. Harnessing Water Power f o r  Home Energy 
( C h a r l o t t e ,  VT: Garden Way Publ i sh ing  Co., 1978). 

"Rising O i l  and Gas Prices  A r e  Making Hydropower 

Other Forms of Renewable Energy 

Michaelsori, David R.  Oceans i n  Tomorrow's World: How Can We U s e  and 
Protect: Them? (New York: J u l i a n  Messner, 1972). 

Oregon I n s t i t u t e  of Technology. Geo-heat U t i l i z a t i o n  Center  Q u a r t e r l y  
B u l l e t i n  - (Oregon I n s t i t u t e  of Technology, Klamath F a l l s ,  OR 97601). 
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S c h i e f e l b e i n ,  Susan. "Teaching Poseidon t o  Turn a P r o f i t "  
(Saturday Review, January 6 ,  1979).  

A 

Swann, Mark. "Power From t h e  Sea" 
(Environment, May 1976).  

(Technical  Informat ion  Center ,  P.O. Box 62, Oak Ridge, TN 37830). 
U.S. Department of Energy. Geothermal Energy 

Magazines and Newsletters 

A l t e r n a t i v e  Sources of Energy 

A. T. T i m e s  

(107 South C e n t r a l  Avenue, Milaca,  MN 56353). 

(Nat iona l  Center  f o r  Appropriate  Technology, P.O. Box 3838, B u t t e ,  FIT 
59702). 

B l a i r  & Ketchum's Country J o u r n a l  
(Country J o u r n a l  P u b l i s h i n g  Co. ,  P.O. Box 1225, B r a t t l e b o r o ,  VT 05301). 

C h r i s t i a n  Science Monitor 
(Box 125, Astor  S t a t i o n ,  Boston, MA 02123). 

Current  Energy & Ecology 
(Curriculum Innovat ions ,  I n c . ,  3500 Western Avenue, Highland Park ,  I L  
60035, f o r  s t u d e n t s ) .  

Energy Consumer 
(D.O.E. O f f i c e  of Consumer A f f a i r s ,  Room 86082, Washington, DC 20585). 

Energy & Educat ion 
(Nat iona l  Science Teachers A s s o c i a t i o n ,  1742 Connect icut  Avenue, 
Washington, DC 20009). 

(Camden House P u b l i s h e r s ,  Camden E a s t ,  O n t a r i o ,  Canada KOK 1JO). 

(Rodale Press,  33 East Minor S t r e e t ,  Emmaus, PA 18049). 

Harrowsmith 

Rodale ' s  New,Shel ter  

S o l a r  Age 
(SolarVis ion ,  I n c . ,  P.O. Box 4934, Manchester,  NH 03108). 

S o l a r  U t i l i z a t i o n  News 
( A l t e r n a t e  Energy I n s t i t u t e ,  P.O. Box 3100, Estes Park ,  CO 80517). 

Audio-Visual Materials 

A s s o c i a t i o n  F i l m s ,  Inc .  
866 Third Avenue, New York, NY 10022 
(Lends 16mm movies f ree  of charge)  

Your l o c a l  gas  o r  e l e c t r i c  u t i l i t y  

L i b r a r y  F i l m s t r i p  Center  
3033 Aloma, Wichi ta ,  KS 67211 
(Color and sound f i l m s t r i p s  w i t h  c a s s e t t e s  on s o l a r  energy)  
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Modern Talk ing  P i c t u r e  S e r v i c e  
200 L Street  NW, Washington, DC 20036; 16 Spear S t r e e t ,  San Franc isco ,  
CA 94105 
by major i n d u s t r i e s )  

(A s e l e c t i o n  of f r e e  f i l m s  on energy-re la ted  t o p i c s  produced 

New York S ta t e  A l l i a n c e  t o  Save Energy, Inc .  
36 West 44th  S t ree t ,  Room 709, New York, NY 10036 
Energy On F i l m  ( a  convenient  d i g e s t  of over  160 energy-re la ted  f i l m s  
a v a i l a b l e  from v a r i o u s  sources)  

P.O. Box 6068, Washington, DC 20005 
(35mm s l i d e s  on a l l  a s p e c t s  of s o l a r  energy @ $1.00 each)  

1001 Connect icut  Avenue, N.W. ,  S u i t e  510, Washington, DC 20036 
S o l a r  - .  Energy Educat ion Bibliograp& 

S o l a r  Energy I n s t i t u t e  of America 

S o l a r  Lobby 

(comprehensive energy A-V l i s t i n g )  

Your S t a t e  Energy O f f i c e  

3-M Company 
V i s u a l  Products  D i v i s i o n ,  3-M Center ,  S t .  P a u l ,  MN 55101 
(Energy f i l m s )  

T o t a l  Environmental  Act ion 
Church Hill, H a r r i s v i l l e ,  NH 03450 
(Solar  s l i d e s )  

P.O. Box 6 2 ,  Oak Ridge,  TN 37830 
(Provides  t e a c h e r s  w i t h  an  annota ted  brochure on f r e e  energy f i l m s )  

Zomeworks Corp. 
Box 712, Albuquerque, NM 87103 
(Solar  s l i d e s )  

U.S. Department of Energy Film L i b r a r y  

Organizations and Agencies 

American F o r e s t  I n s t i t u t e  
1619 Massachuset ts  Avenue, N . W . ,  Washington, DC 20036 

American S e c t i o n  of t h e  I n t e r n a t i o n a l  Solar  Energy S o c i e t y  
American Technological  U n i v e r s i t y ,  P.O. Box 1416, K i l l e e n ,  TX 76541 

1001 Connect icut  Avenue, NW, S u i t e  510, Washington, DC 20036 
Center f o r  Renewable Resources 

C i t i z e n s ’  Energy P r o j e c t  
111.0 6 t h  S t ree t ,  N . W . ,  #300, Washington, DC 20001 

Consumer Act i o n  Now 
355 Lexington Avenue, 16th F l o o r ,  New York, NY 10017 

Your l o c a l  Cooperat ive Extension O f f i c e  

League of Women Voters  of t h e  United S t a t e s  
1730 M S t ree t ,  N . W . ,  Washington, DC 20036 

Box 3838, B u t t e ,  bTT 59701 
The N a t i o n a l  Center f o r  Appropriate  Technology 

. 
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N a t i o n a l  W i l d l i f e  Federa t ion  
1412 16th  Street ,  N . W . ,  Washington, DC 20036 

36 West 44th Street ,  Room 709, New York, NY 10036 

P.O. Box 19312, Washington, DC 20036 

P.O. Box 1607, R o c k v i l l e ,  MD 20850 

1755 Massachuset ts  Avenue, N . W . ,  Washington, DC 20036 

Information S e r v i c e s ,  1050 Mills Tower, San Francisco ,  CA 94104 

New York A l l i a n c e  t o  Save Energy 

P u b l i c  I n t e r e s t  Research Group 

Renewable Energy Informat ion  

Resources f o r  t h e  Future  

Sierra Club 

S o l a r  Lobby 

Your S t a t e  Energy O f f i c e  

Superintendent  of Documents 

U.S. Department of Energy 

VITA (Volunteers  i n  Technica l  Ass is tance)  

Wor ldwat ch I n s t i t u t e  

1001 Connect icut  Avenue, S.W., S u i t e  510, Washington, DC 20036 

U.S. Government P r i n t i n g  O f f i c e ,  Washington, DC 20402 

Technica l  Information Center ,  P.O. Box 62, Oak Ridge, TN 37830 

3706 Rhode I s l a n d  Avenue, Mount R a i n i e r ,  MD 20822 

1776 Massachuset ts  Avenue, N . W . ,  Washington, DC 20036 
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