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I n This Issue 
Whatever Happened 
to the Revolution? 

W h a t e v e r H a p p e n e d 1 b y G e r a l d i n e K o z b e r g 
t o t h e R e v o l u t i o n 

U n d e r s t a n d i n g t h e M a t h e m a t i c s 5 j n t h e h a l c y o n days o f t h e e a r l y 80s, t h e t echno logy w a s n e w a n d e u p h o r i a 
o f B a n k i n g h i g h . Logo w o u l d t r a n s f o r m o u r schools. F r o m a l l over t h e w o r l d , t h e Logo 

Logo S u m m e r I n s t i t u t e s 7 c o m m u n i t y converged on M I T . Logo 84 . Logo 85. Logo 86. W e were r e a d y for 
L o g o s i u m '97 16 g t a r W a r s . 
Logo U s e r s G r o u p s 16 (-^g f i n a l session o f Logo 86 , h o w e v e r , B r i a n H a r v e y a n d B i l l H i g g i n s o n 

s t u n n e d t h e audience w i t h t h e q u e s t i o n , " W h a t e v e r h a p p e n e d to t h e r e v o l u -
F i f t e e n y e a r s ago G e r r y K o z b e r g t i o n ? " Logo £%cAa/ige asked me to r e s p o n d to B r i a n a n d B i l l , a n open l e t t e r o f 

f o u n d e d t h e St . P a u l Logo Pro ject . She sorts . H e r e a re p a r t s o f t h a t l e t t e r ; 
has p r o v i d e d t h e Logo c o m m u n i t y w i t h 
a u n i q u e l e a d e r s h i p , k e e p i n g us focused 
on f u n d a m e n t a l e d u c a t i o n a l issues t h a t 
s u r r o u n d o u r use o f Logo. J u s t a f ew 
weeks before h e r r e t i r e m e n t l a s t s u m 
m e r she gave t h e k e y n o t e address a t 
L o g o s i u m '96. T h a t speech is t h e l e a d 
a r t i c l e i n t h i s issue o f Logo Update. 

T h e St . P a u l Logo Pro ject is p r i m a 
rily a t eacher e d u c a t i o n e f f o r t , a k e y 
c omponent o f w h i c h is t h e Logo S u m m e r 
I n s t i t u t e . I n A u g u s t 1997 Logo St . P a u l 
w i l l be h e l d for t h e s i x t e e n t h consecu
t i v e s u m m e r w i t h a l i m i t e d n u m b e r o f 
places r e s e r v e d for people f r o m outs ide 
t h e St . P a u l P u b l i c Schools. Logo S u m 
m e r I n s t i t u t e s w i l l also h a p p e n i n N e w 
Y o r k C i t y a n d i n Co lorado . T u r n to page 
7 to find o u t m o r e . 

A n o t h e r s u m m e r a c t i v i t y i s t h e 
f o u r t h a n n u a l L o g o s i u m , w h i c h is sched
u l e d for J u n e 29 i n S e a t t l e , j u s t p r i o r to 
t h e a n n u a l N E C C conference. T h e C a l l 
for P a r t i c i p a t i o n appears on page 16. 

I n " U n d e r s t a n d i n g t h e M a t h e m a t 
ics of B a n k i n g " C e l i a Hoy les a n d R i c h 
a r d Noss describe w h a t h a p p e n s w h e n 
Logo e n t e r s u n f a m i l i a r t e r r i t o r y . 

F i n a l l y , t h r o u g h o u t t h i s issue of Logo 
Update y o u w i l l find a d v e r t i s e m e n t s f or 
t h e g r o w i n g l i s t o f Logo p r o d u c t s . Y o u 
can o b t a i n mos t o f these a t d i s c o u n t 
pr ices f r o m t h e Logo F o u n d a t i o n . O r d e r 
i n g i n f o r m a t i o n i s on pages 14 a n d 15. 

D e a r B r i a n a n d B i l l , 
Y o u r p r e s e n t a t i o n a t Logo 86 w a s s t u n n i n g . I t w a s a piece o f t h e a t e r , a 

New Yorker p o s t s c r i p t , a w i t t y , s oph i s t i ca ted , c a l c u l a t e d s t a t e m e n t on educa
t i o n i n g e n e r a l , a n d Logo i n p a r t i c u l a r . 

Y o u speak o f r e v o l u t i o n . Y o u ask , " W h a t e v e r h a p p e n e d t o t h e r e v o l u t i o n ? " 
I t depends. I t depends on d e f i n i t i o n s a n d perspect ives . 

N i k o l a i L e n i n : F r o m a L e n i n - l i k e v i e w o f r e v o l u t i o n , w e k n o w t h a t we 
h a v e t h e weapons . W e k n o w h o w to t e a c h ; we have t h e tools a n d t h e resources. 
W e do n o t have w h a t L e n i n ca l l ed a n " i n t o l e r a b l e leve l o f d i s c o n t e n t . " People 
b i t c h a l o t , b u t n o t e n o u g h to upse t t h e s t a t u s quo . 

M a r t i n L u t h e r K i n g : F r o m t h e t e a c h i n g a n d l i f e o f M a r t i n L u t h e r K i n g , 
we k n o w t h a t r e v o l u t i o n s are n o t c rea ted b y t h e masses, r a t h e r b y t h e s m a l l 
c o m m i t t e d m i n o r i t y . W e have a s m a l l c o m m i t t e d m i n o r i t y w i t h i n t h e Logo 
c o m m u n i t y . W e do n o t have a c r i t i c a l mass . 

S t e p h e n J a y G o u l d : F r o m t h e t h e o r e t i c a l m i n d o f S t e p h e n J a y G o u l d , we 
u n d e r s t a n d c u l t u r a l change i n t e r m s o f " t r a n s f o r m a t i o n . " C h a n g e is preceded 
b y a s low a c c u m u l a t i o n o f stresses t h a t t h e c u l t u r e res is ts u n t i l a b r e a k i n g 
p o i n t is reached , m o v i n g t h e c u l t u r e t o t h e n e x t h i g h e r l e v e l o f t r a n s f o r m a 
t i o n . 

L e a r n i n g i n a c o m p u t e r c u l t u r e i n 1986 is l e a r n i n g i n a c h a n g i n g c u l t u r e . 
continues on the next page 

Gerry Kozberg at a 1986 Logo Summer Ins t i tu te i n St. Paul , Minnesota 
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W h a t e v e r H a p p e n e d 
to t h e R e v o l u t i o n ? 
continued from page 1 

I w o u l d say w e are a c u l t u r e i n t r a n 
s i t i o n , n o t r e v o l u t i o n . W e exper ience 
r e s i s t a n c e , b u t t h e m o r e t h i n g s 
change ... t h e m o r e t h i n g s change! 

Logo teachers see change. W h a t 
do t h e y see? T h e y "see" s t u d e n t s 
t h i n k i n g . T h e f o l l o w i n g l e a r n i n g be
h a v i o r s - t h e r e a re e i g h t - w e r e c u l l e d 
from t e a c h e r observat i ons a n d anec
d o t a l r e p o r t s . 

S t u d e n t s t a l k to t h e m s e l v e s 
a n d to o t h e r s . T h e act o f l a n g u a g i n g 
one's t h o u g h t s is a f o r m o f v e r b a l 
m e d i a t i o n , a w a y o f m e d i a t i n g a n d 
c l a r i f y i n g u n d e r s t a n d i n g . 

S t u d e n t s m o v e . H e a d s , h a n d s , 
s h o u l d e r s m o v e w i t h t h e t u r t l e . 
S jmton i c l e a r n i n g appears to be firmly 
r e l a t e d t o h o w c h i l d r e n process t h e i r 
w o r l d s . 

S t u d e n t s d r a w u p o n m e n t a l 
i m a g e s . M e m o r y is g r o u n d e d i n 
w o r d s a n d images . V i s u a l i m a g e r y 
f a c i l i t a t e s t h e s torage a n d r e t r i e v a l 
o f i n f o r m a t i o n a n d i n s t r u c t i o n . 

S t u d e n t s r e g u l a t e t h e i r w o r k . 
C a s u a l e x p l o r a t i o n s w i t h t h e t u r t l e 

g ive w a y t o conscious c o n t r o l . Self-
c o r r e c t i o n a n d e v a l u a t i o n are r e l a t e d 
to t h e sense o f e m p o w e r m e n t a n d 
c o n t r o l t h a t w e see i n m a t u r e l e a r n 
ers . 

S t u d e n t s l o o k f o r a n d c r e a t e 
p a t t e r n s . P a t t e r n r e c o g n i t i o n is a 
basic s t r a t e g y o f o r g a n i z a t i o n a n d 
c o m p r e h e n s i o n a t t h e m e t a - c o g n i t i v e 
s ta te o f l e a r n i n g awareness . 

S t u d e n t s u s e L o g o p r o c e d u r e s 
a s b u i l d i n g b l o c k s . T h e process o f 
b r e a k i n g p r o b l e m s i n t o m e a n i n g f u l 
pieces of de cons t ruc t i on has l o n g been 
associated w i t h f o r m a l p r o b l e m solv
i n g . 

S t u d e n t s c o m p o s e a n d c r e a t e . 
A r t i s t s describe t h e process o f compo
s i t i o n as i m p r e s s i o n i s t i c a n d genera 
t i v e . Ideas s e e m i n g l y emerge , one 
i dea t r i g g e r i n g or g u i d i n g t h e n e x t 
one, t h e subconscious d r i v i n g t h e con
scious. 

S t u d e n t s p r e s e n t . Y o u n g people 
e n t e r t h e a d u l t w o r l d o f p resenters 
w i t h confidence a n d poise. T h e w o r k 
t h e y p r e s e n t is t h e i r o w n . 

These b e h a v i o r s t e l l u s some
t h i n g . Co l l e c t i ve ly , t h e y g ive us a n 
e x t r a o r d i n a r y n e w w a y o f l o o k i n g a t 
l e a r n i n g . I t m a y n o t be a r e v o l u t i o n , 
b u t a n e w c u l t u r e is e m e r g i n g . 

W e c a l l i t a Logo c u l t u r e . W e are 
too close t o i t to f u l l y u n d e r s t a n d i t . 
T h e i m p a c t on l e a r n e r s a n d l e a r n i n g 
e n v i r o n m e n t s invo lves complex r e l a 
t i o n s h i p s . W e have y e t to tease o u t 
t h e nuances a n d s u b t l e t i e s . T h i s is 
w h a t I see: 

S t r o n g e r L e a r n e r s . . . s t r o n g e r 
i n t h e sense o f l e a r n e r s w h o use t h e i r 
i n t u i t i o n , w h o c l a i m o w n e r s h i p o f 
t h e i r l e a r n i n g , a n d are t h u s free to 
risk i n o rder t o l e a r n m o r e . I see 
s t u d e n t s u s i n g l e a r n i n g m o d a l i t i e s 
t h a t are n o t t a p p e d b y t h e p r e s e n t 
c u r r i c u l u m . 

R e a l W o r k . . . a w o r k i n t e n s i t y 
t h a t is s a t i s f y i n g a n d w o r t h w h i l e ; a 
w o r k e th i c t h a t encourages co - l earn 
i n g . G e n d e r ro les a n d age di f ferences 
are b l u r r e d . 

E x p a n d e d V i s i o n . . . i n t h e shape 
o f n e w v i s u a l f o r m s t h a t e x p a n d o u r 
v i s i o n a n d g u i d e us t o w a r d a c l earer 
u n d e r s t a n d i n g o f o u r c h a n g i n g w o r l d . 
T h r o u g h o u t h i s t o r y , a r t i s t s h a v e op
e r a t e d a t t h e edge o f social a n d c u l 
t u r a l change. T h e fluid r h y t h m s a n d 
t r a n s f o r m a t i o n s o f Logo images are 

v i s u a l express ions o f a n e w aesthet i c . 
T h a n k y o u , B r i a n a n d B i l l , f o r 

p u s h i n g us to n e w levels o f conscious
ness a n d concern . 

I leave y o u w i t h t h e w o r d s o f t h e 
poet, R o b e r t F r o s t : " I b i d y o u a one-
m a n r e v o l u t i o n . " 

S incere ly , 
G e r a l d i n e K o z b e r g 

T h e above l e t t e r is d a t e d A u g u s t 
10, 1986. T e n y e a r s h a v e passed. 

M y e n t h u s i a s m a n d s u p p o r t f or 
Logo has n o t d i m i n i s h e d . I s t i l l see 
s t r o n g e r l e a r n e r s , r e a l w o r k , a n d n e w 
v is ions , b u t t h e r e a l i t i e s o f o u r schools 
are h a r s h a n d c o m p e l l i n g . T h e r e has 
been no r e v o l u t i o n . T h e p r o m i s e o f 
sys temic change is y e t to come as t h e 
p o w e r o f Logo w a i t s i t s t u r n . 

I t is t i m e for a n o t h e r l e t t e r . T h i s 
one is addressed to y o u , t h e l a r g e r 
Logo c o m m u n i t y . 

D e a r F r i e n d s , 
W h a t e v e r did h a p p e n to t h e revo 

l u t i o n ? T h e c o n d i t i o n s for r e v o l u t i o n 
were n o t p r e s e n t : T h e r e w a s no i n t o l 
erable l eve l o f d i s c o n t e n t , no c r i t i c a l 
mass , no b r e a k i n g p o i n t i n t h e l a r g e r 
c u l t u r e ; some cracks , p e r h a p s , b u t no 
b r e a k i n g p o i n t . 

R e v o l u t i o n ? I n m y school d i s t r i c t 
w e t a l k a b o u t t e s t scores, v io lence , 
p o v e r t y , i m m i g r a t i o n . Technology? 
W e t a l k a b o u t c o m p u t e r s a n d t h e 
I n t e r n e t . W e b u y c o m p u t e r s a n d w e 
i n v e n t o r y t h e m . 

T h e Logo c o m m u n i t y has been 
u n a b l e or u n w i l l i n g to c o n f r o n t t h e 
l a r g e r social issues t h a t are t e a r i n g 
a t p u b l i c e d u c a t i o n . I n 1 9 8 1 , 1 w r o t e : 
"Logo is one p a r t o f a l a r g e r change 
e f fort des igned to serve as a n i n t e r 
v e n t i o n i n l e a r n i n g a n d l e a r n i n g e n 
v i r o n m e n t s . " 

F o r t h e mos t p a r t , t h i s has n o t 
h a p p e n e d . T h e p r o b l e m is n o t t h e 
t echno logy , c e r t a i n l y n o t Logo. T h e 
p r o b l e m is one o f e q u i t y . Logo is f o r 
a l l k i d s , b u t t h e k i d s w h o need Logo 
t h e m o s t h a v e no access to i t . T h e y 
are r e l e g a t e d to e d u c a t i o n a l games 
a n d i n s t r u c t i o n i n t h e basic s k i l l s . 

Logo r e m a i n s t h e prov ince o f a 
s m a l l , s o m e w h a t spec ia l g r o u p o f 
schools, t eachers , a n d s t u d e n t s : 
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• Teachers w h o are s o p h i s t i c a t e d 
l e a r n e r s t h e m s e l v e s 

• S t u d e n t s i d e n t i f i e d as g i f t e d a n d 
t a l e n t e d 

• M i d d l e class a n d u p p e r m i d d l e 
class p o p u l a t i o n s 

• P r i v a t e a n d s u b u r b a n schools 

Logo is f o r a l l k i d s . T h a t does n o t 
m e a n a l l k i d s are t h e same, or t h a t 
t h e Logo exper ience is t h e same for 
a l l k i d s . R a t h e r i t t a l k s to t h e power 
o f Logo as a l a n g u a g e o f l e a r n i n g , a n 
i n s t r u c t i o n a l process a p p r o p r i a t e for 
a w i d e - r a n g e o f l e a r n i n g behav io rs . 

W h i c h b r i n g s m e to m y second 
p o i n t , l e a r n i n g a n d l e a r n i n g e n v i r o n 
m e n t s . W e h a v e n o t done a good j o b o f 
h e l p i n g t e a c h e r s u n d e r s t a n d t h e 
l e a r n i n g process, n o t Logo, b u t l e a r n 
i n g i t se l f . W e h a v e n o t p a i d ser ious 
a t t e n t i o n to t h e social d e t e r m i n a n t s 
o f a c h i e v e m e n t , f o cus ing i n s t e a d on 
c o g n i t i o n a n d t h e techno logy . F o r 
some s t u d e n t s , social a n d b e h a v i o r a l 
s k i l l s m a y be a p r e - r e q u i s i t e t o class

r o o m p a r t i c i p a t i o n a n d l e a r n i n g . 
P a p e r t t a u g h t t h a t t h e c o n t e x t 

f or h u m a n d e v e l o p m e n t is a l w a y s a 
c u l t u r e , n e v e r a n i s o l a t e d t e c h n o l 
ogy. School is a social i n s t i t u t i o n a n d 
Logo u n d e r s t a n d s t h e p r i n c i p l e s o f 
l e a r n i n g w i t h i n t h e c u l t u r e o f t h e 
school. L e a r n i n g t a k e s place i n a so
c i a l c on tex t . L e a r n i n g is g r o u n d e d i n 
o u r social a n d c u l t u r a l h i s t o r i e s . W h y , 
t h e n , doesn't Logo l e a r n i n g t r a n s f e r ? 
W h y doesn't t h e i n t e g r a t e d l e a r n i n g 
o f Logo p e r v a d e t h e c u l t u r e o f t h e 
school? 

I n C z a r i s t Russ ia , J e w i s h c h i l 
d r e n w e r e n o t a l l o w e d to a t t e n d t h e 
p u b l i c schools. W h e n M a r c C h a g a l l 
w a s t h i r t e e n , h i s m o t h e r b r i b e d a 
loca l school o f f i c ia l a n d C h a g a l l e n 
t e r e d t h e secular , academic w o r l d . I n 
h i s a u t o b i o g r a p h y , C h a g a l l r e m e m 
bers a w o n d r o u s t i m e i n h i s g e o m e t r y 
class o f " . . . l i n e s , angles , t r i a n g l e s , 
squares . . . T h e y c a r r i e d m e f a r a w a y 
t o e n c h a n t i n g hor i zons . A n d d u r i n g 
those h o u r s o f d r a w i n g , I l a c k e d o n l y 
a t h r o n e . " 

P i e t M o n d r i a n , t h e D u t c h a r t i s t . 
W h e n we e x a m i n e t h e s t r u c t u r a l evo-
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l u t i o n o f M o n d r i a n ' s w o r k , w e b e g i n 
to u n d e r s t a n d t h e d e c o n s t r u c t i o n o f 
t h e process i n t o i t s m o s t e l e m e n t a l 
f o r m s . R e c o n s t r u c t i o n t a k e s on d i f 
f e r e n t f o r m s . 

W h a t c o u l d be m o r e r e l e v a n t f or 
today ' s y o u n g people t h a n t h e v i s u a l 
l e a m i n g o f C h a g a l l , M o n d r i a n , Logo? 

T h e f i n d i n g s o f Logo s tud ies i n 
S a i n t P a u l suggest t h a t i m p r o v e d 
a c h i e v e m e n t is m o r e l i k e l y to occur a t 
t h e l o w e r e n d o f t h e scale. K i d s a t t h e 
t o p a l r e a d y h a v e t h e i r set o f "gears" 
to w o r k w i t h . K i d s a t t h e b o t t o m are 
s t i l l l o o k i n g . T h e odds are t h a t w h e n 
t h e y f i n d t h e i r "gears , " t h e l e a r n i n g 
process w i l l be s t r e n g t h e n e d . I t m a y 
be t h a t Logo f a c i l i t a t e s t h e develop
m e n t o f n a t u r a l l e a r n i n g sys tems , 
a n d espec ia l ly for those y o u n g s t e r s 
w h o have n o t h a d t h e f r eedom t o 
m a k e l e a r n i n g connect ions i n t h e i r 
o w n u n i q u e w a y s . 

O n M o n d a y , we b e g i n o u r 1 5 t h 
y e a r o f c o n t i n u o u s Logo teacher e d u 
c a t i o n i n S a i n t P a u l . I hope t h e n e x t 
f i f t e e n years w i l l c oncent ra te on i s 
sues o f e q u i t y a n d t h e d y n a m i c s o f 
l e a r n i n g . Some w i l l a r g u e t h a t I a m 

continues on page 4 

S e y m o u r P a p e r t ' s n e w b o o k i s h e r e ! 

The Connected Family: 
B r i d g i n g t h e D i g i t a l G e n e r a t i o n G a p 

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

A special a r r a n g e m e n t b e t w e e n t h e Logo F o u n d a t i o n a n d L o n g s t r e e t 
Press enables L o g o Update readers to o b t a i n a copy N O W for o n l y 
$17.95 p l u s s h i p p i n g a n d h a n d l i n g . T h a t ' s $5 .00 o f f t h e r e g u l a r l i s t p r i ce . 

The Connected Family i s m o r e t h a t a book. I t in c ludes a M a c i n t o s h A V i n d o w s C D w i t h demo vers ions o f 
s o f t w a r e , i n c l u d i n g M i c r o W o r l d s ^ ' ^ , M y M a k e B e l i e v e C a s t l e ^ ^ , H o U y w o o d ^ ^ , a n d J u l i a r d M u s i c A d 
venture^'^ ' . Here ' s h o w to order : 

B y t e l ephone : C a l l L o n g s t r e e t Press a t 1 800 447 6 8 1 1 . T e l l t h e o p e r a t o r t h a t y o u f o u n d o u t a b o u t The 
Connected Family i n L o g o Update . Y o u m a y use A m e r i c a n E x p r e s s , M a s t e r C a r d , or V I S A . 

B y M a i l : Send c r e d i t c a r d i n f o r m a t i o n , check or m o n e y o r d e r t o : 
L o n g s t r e e t Press, I n c . 
2140 N e w M a r k e t P a r k w a y , S u i t e 118 
A t l a n t a , G A 30067 
I n c l u d e a no te s a y i n g t h a t y o u f o u n d o u t a b o u t The Connected Family i n L o g o Update . 

S h i p p i n g a n d h a n d l i n g charges : 
one book each a d d i t i o n a l book 

U S A $ 3.00 $ 2.00 
C a n a d a a n d M e x i c o $ 5.00 $ 3.00 
A l l o t h e r C o u n t r i e s $10.00 $ 6.00 
Georg ia ( U S A ) r e s i d e n t s a d d 6% sales t a x . 

S p e c i a l O f f e r 
I f y o u w a n t t o send The Connected Family as a 
g i f t , y o u m a y i n c l u d e y o u r o w n c a r d a t no e x t r a 
charge . C a l l 1 8 0 0 447 6 8 I I a n d ask for d e t a i l s . 
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W h a t e v e r H a p p e n e d 
to t h e R e v o l u t i o n ? 
continued from page 3 

a s k i n g too m u c h o f Logo. N o t so. I 
w o u l d ask w h y have w e d e n i e d access 
t o Logo for s i g n i f i c a n t p o p u l a t i o n s ? I 
w o u l d ask w h y have w e los t t h e e d u 
c a t i o n a l c ontex t to t e chnocentr i c com
m e r c i a l in teres t s ? 

Logo takes on social a n d p o l i t i c a l 
perspect ives as schools search for so
l u t i o n s t h a t w i l l act u p o n t h e forces 
t h a t create a n d m a i n t a i n i n e q u i t y i n 
p u b l i c e d u c a t i o n . 

A t t h e e n d o f t h e y e a r , w e p l a n to 
open five Logo centers i n C a m b o d i a , 
a s m a l l c o u n t r y h a l f w a y a r o u n d t h e 
w o r l d , r a v a g e d b y w a r a n d social u p 
h e a v a l . P h n o m P e n h ... B a t t a m b a n g 
... S i e m Reap . . . T a k e o ... R a t a n a k e r i . 
S t r a n g e a n d exotic sounds t h a t t r a n s 
l a t e i n t o people a n d places. 

P h n o m P e n h , a c i t y o f one m i l 
l i o n . T h e Logo center w i l l be housed 
i n a h i g h school s e r v i n g 6,500 s t u 
dents i n t h r e e s h i f t s . 

S i e m Reap, a r ice v i l l a g e , s i te o f 
t h e a n c i e n t r u i n s o f A n g k o r W a t , on 

t h e edge o f t h e j u n g l e h i d i n g Po l Pot 
a n d t h e K h m e r Rouge g u e r r i l l a s . 

R a t a n a k i r i , a r e m o t e m o u n t a i n 
ous prov ince b o r d e r i n g Laos a n d V i e t 
n a m , accessible o n l y b y a i r . E l e c t r i c 
i t y w a s i n s t a l l e d l a s t year . 

O u r cha l l enge w i l l be to a p p l y t h e 
lessons o f t h e first fifteen years : h e l p 
i n g teachers u n d e r s t a n d t h e l e a r n i n g 
process, l e a r n i n g e n v i r o n m e n t s , a n d 
w h y Logo is f o r a l l k i d s . 

I e n d t h i s l e t t e r w i t h a s t o ry : I n 
o l d C a m b o d i a , t h e people t e l l o f t h r e e 
m o n k s w h o w e r e l o o k i n g a t a b a n n e r 
f l j d n g f r o m t h e t o p o f t h e i r t e m p l e . 
T h e first m o n k s a i d , " T h e b a n n e r is 
m o v i n g . " T h e second m o n k s a i d , " N o . 
T h e w i n d is m o v i n g . " T h e t h i r d m o n k 
s a i d , " I t i s t h e m i n d t h a t is m o v i n g . " 

I h e a r d t h i s s t o r y i n 1988 i n a 
m a k e s h i f t t e m p l e i n a refugee c a m p 
on t h e T h a i - C a m b o d i a n border . T h e 
i m a g e o f " t h e m o v i n g m i n d " h e l p e d 
m e t r a n s c e n d t h e s u f f e r i n g a n d dep
r i v a t i o n o f t h e c a m p , a n d m o v e d m e 
t o focus on t h e w o n d e r o f t h e h u m a n 
m i n d a n d s p i r i t . T h e m e n t a l i m a g e o f 
t h e m i n d i n m o t i o n has s tayed w i t h 
me . I t i s a fitting m e t a p h o r t h a t he lps 

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

Love , 
G e r r y 

Gerry Kozberg may be contacted at: 
740 River Drive 
St. Paul, MN 55116 

T u r n to page 7 for infomation about 
Logo St. Paul , and other 1997 Sum
mer Inst i tutes . Also look at the 
Logosium '97 Call for Part ic ipat ion 
on page 16. 

Whm You Are ReaRy Serious About Logo... 
Introducing P C Logo, a powerful new version of the Logo programming language 
designed for the IBM P C and compatibles. P C Logo is versatile and flexible, 
suitable for novice as well as experienced programmers. With more than 300 built-in 
commands, P C Logo supports all the functions you would expect from a full-
featured Logo program. 

New PC Logo features include: 

• EGAWGA screen support I More than 80 new primitives • On-line help system 
• Full mouse support I Fully integrated editor • Laser printing 

There's also a growing list of Logo materials, books and curriculum from educators 
and Logo experts. Low-cost multiple-workstation licensing available, too. 

H A R V A R D 
A S S O C I A T E S , I N C . 

10 HoLWORTHY S T R E E T 

C A M B R I D G E , MA 02138 
D O S & W I N D O W S 
V E R S I O N S A V A I L A B L E 

For more information or 
to order PC Logo, call 

8QQ/774-LOGO 
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Understanding the Mathematics 
of Banking 
b y C e l i a H o y l e s a n d R i c h a r d N o s s 

T h e S w i s s B a n k C o r p o r a t i o n 
came to us i n M a y 1994 w i t h a p r o b 
l e m . M a n y employees d i d n o t have a 
r o b u s t g r a s p o f t h e m a t h e m a t i c s 
u n e r p i n n i n g m u c h o f t h e i r w o r k -
t h e y h a d l i t t l e " f ee l " f o r t h e m a t h 
e m a t i c s w h i c h w o u l d enable t h e m to 
apprec ia te t h e mode ls u n d e r l y i n g t h e 
financial i n s t r u m e n t s t h e y w e r e u s 
i n g a n d to recognize t h e i r l i m i t a t i o n s . 
M o r e g e n e r a l l y , t h e r e w a s a l a ck o f a 
m a t h e m a t i c a l c u l t u r e i n t h e b a n k . 
M a n y f e l t u n c o m f o r t a b l e w i t h m a t h 
e m a t i c a l ideas , a n d w o u l d c e r t a i n l y 
be u n l i k e l y t o t a l k a b o u t t h e m , or to 
d i s p l a y t h e i r i gnorance o f t h e m . 

W e h a d no p r e v i o u s contact w i t h 
b a n k i n g a n d finance. I t seems t h a t 
one o f t h e senior m a n a g e r s h a d come 
across a r e v i e w o f o u r book ' , w h i c h 

'Hoyles, Celia and Noss, Richard, 
editors, Learning Mathematics and 
Logo, 1992, M I T Press, Cambridge, M A 

t e l l s h o w p r o g r a m m i n g c o m p u t e r s 
can e m p o w e r users ( our "users " a re 
m a i n l y c h i l d r e n ) t o l e a r n m a t h e m a t 
ics. O u r o w n w o r k , a n d t h a t o f o thers 
i n t h e research c o m m u n i t y , h a d m a d e 
i t p a i n f u l l y e v i d e n t t h a t m a n y o f those 
w o r k i n g i n a r a n g e o f c o m m e r c i a l a n d 
i n d u s t r i a l s e t t i n g s are o f t en i n s u f f i 
c i e n t l y q u a l i f i e d m a t h e m a t i c a l l y , a n d 
are s omet imes u n a w a r e o f t h e m a t h 
e m a t i c s t h e y encounter . A l m o s t a l l 
t h i s p r e v i o u s w o r k h a s i n v o l v e d 
r a t h e r e l e m e n t a r y m a t h e m a t i c s (e.g. 
basic n u m b e r operat i ons ) . T h e s i t u a 
t i o n descr ibed b y t h e Swiss B a n k w a s 
s i m i l a r i n essence b u t d i f f e r e n t i n 
degree. I t w a s s i m i l a r i n t h a t i t h i g h 
l i g h t e d t h e p r o b l e m a t i c r e l a t i o n s h i p 
b e t w e e n u s i n g a m a t h e m a t i c a l t o o l 
a n d u n d e r s t a n d i n g i t ; i t d i f f e r e d i n 
t h e c o n t e n t a n d t h e l e v e l o f s o p h i s t i 
c a t i o n o f t h e m a t h e m a t i c a l ideas i n 
vo lved . 

W e decided to accept t h e c h a l 
lenge t o t r y t o "do s o m e t h i n g " a b o u t 
t h e p r o b l e m , a n d adopted a n approach 
to t e a c h i n g w h i c h uses Logo. W e de
s i g n e d t a s k s a r o u n d b a n k i n g w h i c h 
e x p l o i t e d t h e f o l o w i n g ideas : 

Modelling: c o m p u t e r mode ls o f f i 
n a n c i a l s i t u a t i o n s w h i c h encapsu la te 
t h e r e l e v a n t m a t h e m a t i c a l ideas , t h e 
" b i g " issues. B u i l d i n g models l i k e t h i s 
sowed seeds o f f a m i l i a r i t y w i t h m a t h 
e m a t i c a l ideas by t r y i n g t h e m o u t , 
a n d w a t c h i n g t h e feedback a n d i n t h e 
process made t h e m e x p l i c i t , " f r i e n d l y " 
a n d subject to change ; a n d 

Debugging: a n idea f a m i l i a r t o p r o 
g r a m m e r s , b u t r e l a t i v e l y u n c o m m o n 
i n t h e t e a c h i n g o f m a t h e m a t i c s . T r a i n 
ees w o u l d c o n s t r u c t t h e i r o w n p r o 
g r a m m i n g mode l s , observe h o w , for 
e x a m p l e , cash flows are c a l c u l a t e d 
a n d be c o n f r o n t e d w i t h t h e conse
quences o f a n y m a t h e m a t i c a l m i s u n 
d e r s t a n d i n g s t h e y m i g h t h a v e b u i l t 
i n t o t h e i r mode ls . 

continues on page 6 

T H E C R Y S T A L R A I N F O R E S T 
"The Crystal Rain Forest is highly recommended." 
- Doug Clements, Teaching Children Mathematics 

The planet Oglo is in trouble. Its 
rain forests are being destroyed. 
The king has been poisoned. Only 
YOU can save them! 

The Crystal Rain Forest, for 
grades 3-8, teaches Logo i n a fun 
adventure. Kids h u n t for clues i n 
the t o w n , then search for the 
lifesaving magical crystals deep i n 
the rain forest. 

O n their quest, they face a series of 

mathematical puzzles and challenges 
to solve. They give instructions to 
robots, guide and rotate shapes to 
mend bridges, narigate a boat, 
estimate distances and angles to 
connect wires, draw shapes to make 
nets, change box sizes using simple 
algebra, and so on. 

F r o m these carefully sequenced 
activities, students learn Logo. 
Crystal Logo, an easy-to-use version, 

MM 
Nmforihesfctffllbndje. ojer.* 

can be run separately from the 
adventure, and its command names 
can be modified. 

The Crystal Rain Forest is available as 
a single user version ($49.95), as a 
single version for schtx)! use with 
curriculum materials ($59.95), and as a 
bunding site license ($250.00). 

P C version requires a 286 or belter 
with VGA and a mouse. 

Mac version requires System 7, 
and color monitor. 

wrapin 
TERRAPIN SOFTWARE, INC. 

10 HOLWORTHY STREET 
CAMBRIDGE, MA 02138 

1 - 8 0 0 - 9 7 2 - 8 2 0 0 
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U n d e r s t a n d i n g t h e M a t h 
e m a t i c s of B a n k i n g 
continued from page 5 

W e h a v e s u m m e d u p o u r a p 
p r o a c h as: 

If you want to understand, 
teach someone else. 
If you really want to under
stand, teach a computer. 

W e have used t h e m o d e l l i n g / d e 
b u g g i n g a p p r o a c h successful ly w i t h 
l e a r n e r s o f a l l ages a n d experiences . 
W e dec ided ( m a y b e r a t h e r c o u r a 
geously) to t r e a t b a n k e r s a n d i n f a n t s 
a l i k e - a l t h o u g h c l e a r l y t h e m a t h 
e m a t i c a l c o n t e n t w o u l d be r a t h e r d i f 
f e r e n t ! T h u s o u r a t t e m p t t o h e l p SBC 
w a s b u i l t on f o u r f o u n d a t i o n s : 

• I d e n t i f y w h a t people a l r e a d y 
k n o w a n d use t h i s to b u i l d n e w 
l e a r n i n g a n d t o d e b u g e x i s t i n g 
m i s u n d e r s t a n d i n g s 

• T a k e se r i ous ly people's f ee l ings 
a b o u t m a t h e m a t i c s a t w o r k or 

m a t h e m a t i c s i n g e n e r a l a n d 
m a k e s t r e n u o u s e f forts to b u i l d 
u p conf idence a longs ide compe
tence 

• T a k e f i n a n c i a l contexts as s t a r t 
i n g p o i n t s b u t t r y t o f i n d w a y s to 
m o t i v a t e moves b e y o n d t h i s 
( r e m e m b e r w e w e r e t r y i n g to get 
a t u n d e r l y i n g m a t h e m a t i c a l 
ideas , n o t s i m p l y t r a i n employees 
h o w t o use t h e m ) . 

• E x p l o i t t h e p o w e r o f g r a p h s a n d 
t h e v i s u a l d i s p l a y o f i n f o r m a t i o n 
to d i s p l a y t r e n d s , a n d to h e l p 
develop a " g l o b a l " sense o f a n y 
s i t u a t i o n before we s t a r t e d m o r e 
d e t a i l e d a n a l y s i s ( for e x a m p l e , 
w h a t h a p p e n s i f y o u c o m p o u n d 
y o u r i n t e r e s t d a i l y , h o u r l y , by t h e 
m i n u t e ? ) 

I n a n u t s h e l l , w e w e r e n o t p r e 
p a r e d to s i m p l y offer sets o f "how t o " 
r u l e s a n d m a t h e m a t i c a l f o r m u l a e i n 
l e c t u r i n g s i t u a t i o n s . T h e n a t u r e of 
t h e p r o b l e m n e c e s s i t a t e d courses 
w h i c h w e r e i n t e n s i v e , s p r e a d over 

t i m e , a n d based on a s u b s t a n t i a l ele
m e n t o f l e a r n e r a c t i v i t y w i t h c o m p u t 
ers. 

W e h a v e developed t w o m o d u l e s 
e n t i t l e d Time Is Money a n d Rates 
and Change . T h e f i r s t deals w i t h t h e 
m a t h e m a t i c s of s i m p l e , d i s count , a n d 
c o m p o u n d i n t e r e s t — a s u r p r i s i n g l y 
r i c h a n d i n t e r e s t i n g a r e a o f m a t h 
e m a t i c s , w i t h p l e n t y o f scope f or sur 
pr i ses a n d extens ions . T h e second 
focusses on t h e g r o w t h o f m o n e y , 
p a r t i c u l a r l y bonds , i n d i f f e r e n t s i t u a 
t i o n s . E a c h course comrpises s ix h a l f 
days s p r e a d over f ive t o s ix w e e k s . 

W e p i l o t e d T i m e is M o n e y i n N o 
v e m b e r a n d Deccember 1994 a n d , 
h a v i n g m a d e m o d i f i c a t i o n s , r e p e a t e d 
i t severa l t i m e s d u r i n g 1995. To date 
we h a v e no t i ced a cons iderab le r a n g e 
o f b a c k g r o u n d a n d exper t i se a m o n g s t 
t h e p a r t i c i p a n t s , b u t a l l f e l t t h e need 
to h a v e a b e t t e r g r a s p o f t h e m a t h 
e m a t i c a l t h e o r y u n d e r l y i n g t h e f i 
n a n c i a l i n s t r u m e n t s . T h i s i s i n t e r 
e s t i n g i n i t se l f . Some s i m p l y " k n e w " 
w h a t w a s t h e r i g h t w a y t o a p p r o a c h 
t a s k s i n t h e b a n k i n g contex t b u t n o t 

continues on page 8 

L o g o P L U S 
f o r t h e M a c i n t o s h 

Logo P L U S for the Macintosh 2.0 is packed 
wi th exciting new features and 97 new commands. 

Just imagine! Now you can... 

• create pictures using 16 or 256 different colors 
• create custom colors of your own 
• preview your color selections in a Display window 
• save your window settings with one command 
• pop to the Turtle window and type text 
• turn your turtle shapes to point in four directions 
• f l ip and rotate shapes in the enhanced shape editor 
• lock and unlock your shape's orientation 
• create animations using 92 new ready-made shapes 
• add music to your programs—Bach or the Beatles! 
• select text and control the cursor wi th commands 
• play 5 new Logo games and much more! 

Terrapin Software, Inc. 
10 Holworthy Street 
Cambridge, MA 02138 

Requiremi'iils: Macintosh'^ computer with 4 MB of RAM 
running System 6.0.5 or higher or Sy.slem 7. Color optional. 
32-bit compatible. Site License version is network aware. 

$ 9 9 . 9 5 
Low-cost Site Licenses available 

For more information and a free catalog, please call; 

1 - 8 0 0 - 9 7 2 - 8 2 0 0 
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The 1997 Logo Summer institutes 
T h e Logo S u m m e r I n s t i t u t e s are i n t e n s i v e w o r k s h o p s t h a t p r o v i d e f or a n i m m e r s i o n i n Logo t h e o r y a n d 
prac t i ce . T h e i n d i v i d u a l i z e d a p p r o a c h o f t h e Logo S u m m e r I n s t i t u t e accommodates exper ienced Logo users as 
w e l l as novices . T h e t h r e e c o m p o n e n t s o f t h e S u m m e r I n s t i t u t e are : 

• L o g o l a b , w h e r e y o u have a n o p p o r t u n i t y to e x p e r i m e n t a n d develop pro jects i n one or m o r e Logo-based 
c o m p u t e r l e a r n i n g e n v i r o n m e n t s . Y o u l e a r n s k i l l s a n d exp lore ideas w h i l e m o d e l i n g a c t i v i t i e s t h a t y o u r 
s t u d e n t s w i l l do d u r i n g t h e c o m i n g school year . Choose f r o m a m o n g severa l s t r a n d s i n c l u d i n g m u l t i m e 
d i a , t u r t l e g e o m e t r y , s i m u l a t i o n s , game des ign , a n d Logo on t h e I n t e r n e t . 

• P l a n n i n g d i s c u s s i o n s , o r g a n i z e d b y g rade l e v e l a n d subject area , enab le y o u t o t r a n s f e r y o u r S u m m e r 
I n s t i t u t e exper ience t o t h e c lassroom. 

• D i a l o g g r o u p s exp lore soc ial , e d u c a t i o n a l , a n d p o l i t i c a l issues r a i s e d by t h e t e chno log i ca l t r a n s f o r m a 
t i o n o f school a n d t h e economy. 

S u m m e r a t S p e n e e N e w Y o r k C i t y , J u n e 23 - 27 
T h e Spence School , a n i n d e p e n d e n t school f o r g i r l s l ocated i n t h e h e a r t o f N e w Y o r k 
C i t y j u s t steps f r o m M a n h a t t a n ' s M u s e u m M i l e , i s a l eader i n e d u c a t i o n a l techno logy . 
J o i n t h e Spence s t a f f f o r a week o f Logo e x p l o r a t i o n a n d c r e a t i o n . T u i t i o n is $590. 

C o l o r a d o L o g o I n s i t i t u t e G r a n d J u n c t i o n , Co lorado , J u l y 2 8 - 3 1 
M e s a S t a t e Col lege is h o s t i n g i t s f i r s t Logo S u m m e r I n s i t i t u t e . J o i n us f or f o u r days o f l e a r n i n g 
a n d r e l a x a t i o n i n b e a u t i f u l w e s t e r n Co lorado . T h e t u i t i o n o f $470 i n c l u d e s m e a l s a n d d a i l y 
r e c r e a t i o n a l a c t i v i t i e s . 

L o g o S t . P a u l S t . P a u l , M i n n e s o t a , A u g u s t 18 - 22 
O v e r t h e past 15 y e a r s t h e St . P a u l Logo Pro jec t has p r o v i d e d a c o m p r e h e n s i v e 
pro fess iona l d e v e l o p m e n t p r o g r a m for h u n d r e d s o f e l e m e n t a r y a n d secondary 
school t eachers . A l i m i t e d n u m b e r o f places a re b e i n g set as ide f or people f r o m 
outs ide t h e St . P a u l P u b l i c Schools. T u i t i o n is $590* . G r a d u a t e c r e d i t is a v a i l 
ab le f r o m H a m l i n e U n i v e r s i t y for a n a d d i t i o n a l $126. 

• Y o u r r e g i s t r a t i o n i n c l u d e s 
• a l l w o r k s h o p m a t e r i a l s ; 
• p e r s o n a l use o f a c o m p u t e r — one m a c h i n e per p a r t i c i p a n t ; 
• use o f a v a r i e t y o f Logo-based l e a r n i n g e n v i r o n m e n t s i n c l u d i n g M i c r o W o r l d s , Object Logo, 

S t a r L o g o , Logo P L U S , U C B L o g o , M S W L o g o , H y p e r S t u d i o , PCLogo , M a c h T u r t l e s Logo, a n d 
o t h e r s ; 

• b i g d i s counts on purchases o f Logo s o f t w a r e , books, a n d m a t e r i a l s . 

C o n t a c t us for m o r e i n f o r m a t i o n a b o u t Logo S u m m e r I n s t i t u t e s a n d for r e g i s t r a t i o n m a t e r i a l s . Y o u m a y 
i n c l u d e y o u r reques t o n t h e o rder f o r m on page 15. A l so ask about o r g a n i z i n g a S u m m e r I n s t i t u t e a t y o u r 
school , a n d a b o u t o t h e r Logo w o r k s h o p o p p o r t u n i t i e s . 

* I f you are a teacher i n the St. Paul 
L o g o F o u n d a t i o n t e l e p h o n e : 2 1 2 579 8028 Public Schools these registration pro-
250 W e s t 8 5 t h S t r e e t f a x : 212 579 8013 cedures and fees do not apply to you. 
N e w Y o r k , N Y 10024 m i c h a e l t @ m e d i a . m i t . e d u Instead.contactMs. JennyCroutcher 

at 360 Colborne Street, 228-3625. 
h t t p : / / e l . w w w . m e d i a , m i t . e d u / g r o u p s / l o g o - f o u n d a t i o n / 
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U n d e r s t a n d i n g t h e M a t h 
e m a t i c s o f B a n k i n g 
continued from page 6 

w h y . O t h e r s h a d f o r g o t t e n or even 
f e l t t h e m s e l v e s t o h a v e b e e n 
" d e s k i l l e d " b y t h e i r r e l i ance on m a 
chines a t w o r k . J u d g i n g by t h e com
m e n t s o f p a r t i c i p a n t s , e v e r y b o d y 
l e a r n e d f r o m t h e course a n d f e l t m o r e 
e m p o w e r e d a n d c o n f i d e n t a f t e r t h e 
exper ience . W e h a v e come u p w i t h 
t h r e e B i g Ideas w h i c h w e i n t e n d to 
use as g u i d i n g p r i n c i p l e s i n f u t u r e 
d e v e l o p m e n t s i n t h e B a n k : 

• M a t h e m a t i c a l i d e a s s h o u l d h e 
c o n n e c t e d 
W e v i e w a l l f i n a n c i a l i n s t r u m n e n t s 
i n t e r m s o f t h e i r c o m m o n m a t h 
e m a t i c a l s t r u c t u r e , t h a t o f t h e no 
t i o n o f mathematical function ( an 
idea w h i c h is u n d e r - r a t e d i n schools, 
b u t t u r n s o u t to be s u r p r i s i n g l y 
accessible). T h i s v i e w p o i n t provides 
t h e g lue by w h i c h d i f f e r e n t f i n a n 
c i a l i n s t r u m e n t s can be c o m p a r e d , 
c o n t r a s t e d , a n d m o d e l l e d . 

• S t u d e n t s s h o u l d h e a n d s h o u l d 
f e e l empowered 
W e p r o v i d e t h e too ls a n d w i n d o w s -

t h e t r a i n e e s e x t e n d t h e m , e x p l o i t 
t h e m f or t h e i r o w n w o r k a n d i n 
t h e i r o w n pro jects , a n d re f l ec t o n 
t h e r e s u l t s o f t h e i r a p p l i c a t i o n . 

• W e s t a r t w i t h intuitions 
I t i s o f t en s a i d t h a t t o do m a t h 
e m a t i c s , t h e r e is no r o o m for i n t u 
i t i o n - t h i n k o f t h e express ion "co ld 
c a l c u l a t i n g . " W e disagree . W e s t a r t 
f r o m s i t u a t i o n s w i t h w h i c h people 
a re f a m i l i a r ( m o s t l y p e r s o n a l f i 
nance) a n d use these as m o t i v a t i o n 
for m o r e f o r m a l , r i g o r o u s , a n d m o s t 
i m p o r t a n t l y — generalized - m a t h 
e m a t i c a l r e l a t i o n s t h r o u g h com
p u t e r m o d e l l i n g . 

W e ' l l e n d w i t h a n e x a m p l e o f t h e 
a p p r o a c h . W e a s k e d t r a i n e e s a 
" s i m p l e " q u e s t i o n : H o w is i t t h a t i f 
1 0 % is added to a b i l l - say £100 - t h e 
a n s w e r is £110 , y e t r e d u c i n g £110 by 
1 0 % does not leave £100? F i r s t w e 
h a d b e t t e r a d m i t t h a t n o t everyone 
saw w e w e r e r i g h t ! B u t one t r a i n e e 
a n s w e r e d , s o m e w h a t d i s a r m i n g l y : 
"Yes. I 've a l w a y s w o n d e r e d t h a t too. 
1 j u s t t h i n k i t ' s because n u m b e r s a re 
f u n n y ! " 

W e w i l l c u t a l o n g s t o r y s h o r t : 
t h i s t r a i n e e c o n c e n t r a t e d h a r d on o u r 

a c t i v i t i e s , l e a r n e d to w r i t e s h o r t b u t 
succ inct p r o g r a m s , a n d above a l l , h a d 
f u n w i t h m a t h e m a t i c a l ideas . She 
r e p o r t s t h a t t h i s w a s t h e f i r s t t i m e 
she h a d ever connected f u n w i t h m a t h 
e m a t i c s ! O n t h e w a y , she s o r t e d o u t 
for h e r s e l f h o w t h e s i m p l e percentage 
q u e s t i o n w o r k e d , a n d - mos t i m p o r 
t a n t l y - f e l t p r o u d o f h e r d iscovery . 

I t ' s too e a r l y y e t to k n o w i f t h i s 
case is m e r e l y a n i s o l a t e d e x a m p l e , or 
a s y m p t o m o f s o m e t h i n g m o r e gen 
e r a l , t h e s t a r t o f b u i l d i n g m a t h e m a t i 
cal u n d e r s t a n d i n g s i n t h e b a n k w h i c h 
beg ins to change t h e m a t h e m a t i c a l 
c u l t u r e o f t h e b a n k . O n l y t i m e w i l l 
t e l l b u t t h e quotes be low f r o m some o f 
t h e p a r t i c i p a n t s l a s t y e a r d e s c r i b i n g 
a good exper ience i n t h e course g ive 
us g r o u n d s for o p t i m i s m : 

" T h e a b i l i t y to p r e d i c t t h e w a y a 
g r a p h m i g h t look f r o m a p a r t i c u l a r 
f u n c t i o n . A t l a s t I nearly have a feel 
for n u m b e r s . 1 d o n ' t feel q u i t e so 
" m a t h e m a t i c a l l y cha l l enged" ! 

" G r a p h i n g t h e e q u a t i o n s p l u g 
g i n g i n v a r i o u s va lues a n d v i s u a l l y 
i n t e r p r e t i n g t h e effects, see ing d i f 
ferences b e t w e e n s i m p l e a n d d i s count 
g r a p h s . M a p p i n g t h e m a t h onto b a n k 
i n g t r u i s m s . " 

continues on page 12 

PowerMath Logo™ for the Macintosh 

A reincarnation of L o g o l / l / r / Y e r ™ 

PowerMath Logo has taken the best of 
Logo l/W'/te/'and improved it with the familiar 
Mac interface, a quick edit/debugging tool and 
easy Mac file handling and printing. 

Features include multiple turtles, hundreds of 
colors, a shape editor and list processing. 

Best of all , PowerMath Logo will recognize 
and run all of your existing Logo Writer pro
grams. 

PowerMath Logo is the perfect program for 
teaching solution planning, logic, and applied 
mathematical thinking. 

This easily learned, but powerful, algorithmic 
and graphic computer language can add depth 
to your math, science, or any other classroom. 

Free demo: bake0017(@gold.tc.umn.edu 

The new PowerMath Logo also includes a confidence building "success-in-mathematics" theme. 

. . .and introducmgiThe Expert 
Mathematician eiectronic 
mathematics textbook! 

The Expert Mathematician, a 1-3 year profes
sionally reviewed general math, pre-algebra, and 
algebra 1 curriculum, meets the N C T M standards 
and makes a perfect synergistic complement to 
PowerMath Logo* for the math classroom-and, 
including computers, can cost less than texts. 

$: PowerMath Logo: $149.00 site; $79.00 single. 
$: Expert Mathematician: $329.00 site. 
$: Value bundle: PowerMath & Expert: $399.00. 

*PowerMath Logo runs on System 6 or 7 Macs with black 
and white or color monitors. Requires I M b free R A M . 

Send p.o., bank check, or money order to: 

New Directions Computer Mathematics 
2018 James Avenue, North 
Minneapolis, MN 55411 

Logo Update IFaW 1996 
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Oops I 
We forgot to mention 
one small thing. . . 

MicroWorlds' is Logo! 
The best Logo product ever 

Incredible Improvements 
• unl imited turtles 
• parallel processing: dog can chase a cat 

whi le music plays 
• resizing o f turtles 
• mult i -colored shapes 
• 140 scrollable colors 
• mult ip le text boxes, fonts, sizes, styles, 

and text colors 
• mult ip le pages i n one project 
• available for Macintosh or PC /MS-DOS 
• supports al l modem printers and 

ImageWriter I I 

Many new features 
• buttons to create hypermedia l inks or to 

run student instructions 
• sliders for visual work w i t h variables 
• a melody editor for musical creations 
• record and play sounds 
• drawing tools 
• on-line help 

1994-1995 

3 ^ 4 TECHNOLOGY 
I W > (^n 'LEARNING 
^ ^ V s ^ X-^ Softw:irf Aw;lrri Software Award 

of Excellence 

Educational 
COMPUTING&TtCHNOU)GY 
1995 Silver Medal Winner 
Best Elementary Software 
-Great Britain 

NOW AVAILABLE 
The A/fM^MicroWorlds 2.0 for Macintosh, 

pushing Logo power still further! 
Improved interface and palette for easy, 
top-level control 
Access to QuickTime™ movies, photo 
banks, sound clips, CD-based information 
& audio, and Pioneer LaserDiscs 

Full screen presentation 
"Player" version to show off your masterpieces 
Stamps can now be any size and shape 
Supports "thousand colors" mode 
Transitions between pages 

For more information 
or a demo CD, contact us at: 

1-800-321-5646 
E-mail: info@lcsi.ca 

World Wide Web: http://www.lcsi.ca LCSI 

LogoWriter users: 
Ask about our 
trade-up offer ^ 

Logo Update IFaW 1996 
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M a c h T u r t l e s 

Logo 
F o r W i n d o w s ® 9 5 

incredible Animation Capabilities! 
• Design your own animated presentations. 
• Create and animate multiple-image sprites. 
• Supports multiple 256-color sprites with speed control, 

auto-cycling, rotation, and stamping. 
• Full-color backgrounds and sound playback. 
• Includes several sample backgrounds and sprites. 

New Logo Painter Program! 
• Create your own colorful sprites and backgrounds with this 

new painting program. 

Windows® 95 Support! 
• 32-bit programs with support for long file names. 

New in this Version! 
• Over 70 new Logo commands. 
• Improved Listener. 
• Complete set of workspace commands. 
• Full printing support. 
• New user manual! Over 230 pages of printed documentation. 

Powerful Features! 
• Application generator creates "stand-alone" programs. 
• Screen saver builder. 
• MIDI output and wave sound commands. 
• Extensive on-line help. 

Requires Windows® 95 and 256-color display. 

$ 8 9 u s 
For more information or to order: 

1 - 8 0 0 - 3 9 0 - 7 9 7 1 

S o f t s p a r k s 

P.O. Box 68039 
Hamilton, ON L8M 3M7 

519-836-9759 

L o g o Update IFaW 1996 
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Meet 
Roamer! 

Introducing the very latest in 
Logo technology - Roamer! 
Combine the magic of the 
world of ivboties with the fun 
of Logo for even the youngest 
child with Roamer, an easy-
to-use and friendly robot. 

Roamer is the ideal way to introduce Logo commands in your Begin LogO 
classroom. It brings Logo to life in a friendly and tangible way. Since explorations with 
Roamer has Logo already on-board, it's like having a computer ^ true handS-on 
dedicated to your Logo lessons. Children can touch, feel, and 
follow the Logo turtle as it moves about. experience. 

Roamer is designed to be sturdy, with few moving parts and a simple and friendly 
shape. It's easy to use - with a brightly colored touchpad featuring single key-stroke 
commands. Roamer is lightweight and robust. Roamer is battery-powered and offers 
you hours of Logo adventures - exploring, discovering and building. 

Available kits make it possible to customize Roamer -
eyes, nose, ears, a tail - let the children design their own! 
There are even four different shells to change Roamer's 
color to red, yellow, white, or green. Insert a colored 
marker pen and watch Roamer draw fascinating de
signs. 

Roamer can also play music. Pitch, duration, and tempo 
add an extra dimension to any Logo lesson. A simple 
and clear User Guide and Activity Book accompany 
Roamer and will start your students on their way to 
hours of Logo fun and learning. $299 .95 . 

For more information or to order your Roamer, contact 
Harvard Associates at 1-800-774-LOGO or fax 1-800-776-4610. 

HARVARD 
A S S O C I A T E S . I N C . 

10 Holworthy Street • Cambridge, MA 02138 U.S.A • Phone (617) 492-0660 
Fax (617) 492-4610 • Compuserve 70312,243 • Internet pclogo@harvassoc.com 

Logo Update/FaW 1996 
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U n d e r s t a n d i n g t h e M a t h 
e m a t i c s of B a n k i n g 
continued from page 8 

" I t w a s g rea t r e m e m b e r i n g a lge 
b r a . P l o t t i n g g r a p h s to show t h e r i s k 
associated w i t h a 10% m o v e m e n t i n 
t h e u n d e r l y i n g r a t e a n d d i s c o v e r i n g 
t h a t over t i m e t h e r e w a s a m a x i m u m 
m o v e m e n t , regard less o f t h e size of 
t h e u n d e r l y i n g r a t e - i t w o u l d be 
g r e a t to u n d e r s t a n d w h y ! " • 

Celia Hoyles and Richard Noss 
may be contacted at the 
Institute of Education 
University of London 
20 Bedford Way 
London WCIHOAL UK 
choyles@ioe.ac. uk rnoss@ioe.ac. uk 

The authors have w r i t t e n a more 
extensive piece on the same subject: 
"The V i s ib i l i t y ofMeaning: Modeling 
the Mathematics of Banking, " which 
appears i n the International Journal 
of Computers for Math Education, 
Vol . 1 No. 1,1996, Kluwer Academic 
Publishers, The Netherlands 

E x p l o r i n g t h e 10% P r o b l e m w i t h L o g o 

to 10%more :bill.amount 
output :bill.amount + .1 * :bill.amount 
end 

p r i n t 10%more 100 
110 

p r i n t 10%more 50 
55 

to 10%less :bill.amount 
output :bill.amount - .1 * :bill.amount 
end 

p r i n t 10%less 100 
90 

p r i n t 10%less 110 
99 

p r i n t 10%less 10%more 100 
99 

p r i n t 10%more 10%less 100 
99 

hmnunm. 

ObjectLogo™ for the Macintosh® - The Logo Language for Al l Ages! 

^ ^ ^ ^ ^ ^ r t Regarded by educators as the most powerful Logo on the 1̂ ^̂^ m market, ObjectLogo is now also one of the easiest Logo 
languages to learn and use. Thanks to the 180-page highly 
acclaimed tutorial, Logo for the Mac/nfosh, by Harold & Amanda 
Abelson. Whether your interest is for home or school, give 
Object Logo a try. The Student Edition (includes the tutorial) Is 
well-suited for the beginner. The Full Version (includes the 

tutorial and the Reference Manual) Is for a more serious exploration of programming on the 
Macintosh. Lab Packs include both the tutorial and Reference Manual. 

Features Inc lude : 

• Support for 32-bil Addressing 

• Extensive Math Features 

• Advanced List Processing 

Student Edition 
$75.00 

P a r a d i g m 
SOFTVYARE 

Full Version 
$195.00 

Full Macintosh Color 

Complete Object System 

Fast Incremental Compiler 

Five Lab Pack 
$341.00 

Supports Multiple Windows 

LEGO® Logo Support 

Comprehensive Tutorial 

Ten L a b Pack 
$487.00 

Twenty Lab Pack 
$585.00 

P.O. Box 6 7 0 ' Cambridge, M A 02142 
tel: (617)576 7675 • fax: (617) 576 7680 • info@paradigmsoft.com 

h t t p : / / w w w . d i g i t o o l . c o m / o b j e c t - l o g o / 

Logo Update/Fail 1996 
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THe Well-Tempered 
T u r t l e 

An Introduction to Programming Using Logo 
by Susan Anderson-Freed and Lisa J . Brown 

The Well-Tempered Turtle is a new curriculum that 
uses Logo as a means of testing and exploring program
ming concepts. It emphasizes learning Logo applications 
and highlights Logo's unique programming power. Each 
chapter is independent and may be used in any order. 

The Well-Tempered Turtle has been extensively 
field-tested in introductory college level computer 
science courses and is appropriate for students of high 
school and college age. By utilizing Logo to implement 
examples, The Well-Tempered Turtle has students 
quickly writing their own programs to explore com
puter science concepts. Students build on simple 
introductory programs to explore increasingly com
plex subjects, progressing for example from line 
drawings to fractals and bit-mapped graphics. 

The Well-Tempered Turtle also provides a 
complete introduction to computer science covering 
such topics as data types, control structures, 
graphics, natural language processing, and music. 
Appendices provide supplementary information on 
the history of computers, mathematics and 
grammar. 

Since The Well-Tempered Turtle contains 
more material than can be covered in a semester, an instructor 
can pick and choose the topics to emphasize. Each chapter's structured pro
gression encourages students to learn at their own pace and pursue further exploration. 

The Well-Tempered Turtle is written by Dr. Susan Anderson-Freed and Dr. Lisa J . Brown, Professors of 
Computer Science at Illinois Wesleyan University. Together they have more than 27 years' experience 
teaching mathematics, programming and computer science. Their Logo courses are both highly demand
ing and in high demand among students at Illinois Wesleyan, and always fill immediately. 

250 pages. $ 4 9 . 9 5 

T o order The WeU-Tempered Turtle, please call 1-800-774-LOGO 
or fax 1-800-776-4610 

HARVARD 
A S S O C I A T E S , I N C . 

10 Holworthy Street • Cambridge, M A 02138 U . S . A • Phone (617) 492-0660 • Fax (617) 492-4610 
Compuserve 70312,243 • Internetpclogo@harvassoc.com 

Logo Update/FaW 1996 



page 14 

Software and Books 
M a n y of the items l isted here are described elsewhere in this i ssue of Logo Update. 
T u r n to the pages indicated for more information about these products. 

Place 
order 

your 
now! 

D i s c o u n t P r i c e s 

The Logo Foundation now offers commercial Logo soft
ware at below retail rates. The prices shown here reflect 
these discounts. Discounts are also available on lab 
packs and site licenses. Please contact us for current 
prices. 

Even larger discounts apply when software Is purchased 
by participants in Logo Foundation workshops and Sum
mer Institutes, such as those described on page 7, and 
in conjunction with workshops we conduct in your school 
or district. Contact us for details. 

S o f t w a r e : 

M i c r o W o r l d s (page 11) 
Macintosh M S D O S 
L S M W M LSMWD Single Copy $89.00 
Ask about discount prices for Lab Packs and Site Licenses. 

L o g o P L U S f o r t h e M a c i n t o s h (page 6) 
L S L P SingleCopy $89.00 
Ask about discount prices for Site Licenses. 

P C L o g o (page 4) 
MSDOS Windows 
L S P C D L S P C W SingleCopy $89.00 
Ask about discount prices for Site Licenses. 

M a c h T u r t l e s L o g o 2.0 for Windows 95 (page 10) 
LSMTW95 SingleCopy $85.00 
Ask about discount prices for Lab Packs. - new .ST 

O b j e c t L o g o for Macintosh (page 12) 
L S O L S E Student Edition $ 69.00 
L S O L F V Ful l Version $179.00 
Ask about discount prices for Lab Packs. 

C r y s t a l R a i n F o r e s t (page 5) 
Macintosh MSDOS 
L S C R M L S C R D SingleCopy $45.00 
L S C R M S L S C R D S School Edition $55.00 
Ask about discount prices for Site Licenses. 

U C B L o g o m a y be downloaded for free from 
http : / /ht tp .cs .berkeley .edu/ -bh / 
I f you can't get it that way, you m a y order i t here. 
Macintosh MSDOS 
L S U C B M L S U C B D $5.00 

M S W L o g o m a y be downloaded for free from 
http: / /www.softronix.com/ 
I f you can't get i t that w a y , you m a y order it here . 
L S M S W $5.00 

B o o k s : 

101 I d e a s f o r L o g o 
by Dorothy Fitch 
L o t s of great Logo ideas for less t h a n 20c apiece! 
LB113SC single copy $19.95 
L B 1 1 3 S L site license $50.00 

T e a c h i n g W i t h L o g o 
by Molly and Daniel Watt 
T h i s is a unique source book offering educators and 
parents a weal th of information about u s i n g Logo. 
L B l l l $15.00 

T h e W e l l - T e m p e r e d T u r t l e 
by Susan Anderson-Freed and Lisa J . Brown 
T u r n to page 13 for a detailed description of this 
comprehensive c u r r i c u l u m guide for h i g h school and 
college students . 
LB112 $49.95 

C o m p u t e r S c i e n c e L o g o S t y l e 
by Brian Harvey 
T h e best tutorial avai lable for l e a r n i n g Logo. A good 
companion to U C B L o g o and M S W L o g o . See page 13. 
V o l u m e 1: I n t e r m e d i a t e P r o g r a m m i n g 
LB114 $22.95 
V o l u m e 2: P r o j e c t s , S t y l e s , a n d T e c h n i q u e s 
LB115 $21.95 

T u r t l e s , T e r m i t e s , a n d T r a f f i c J a m s 
by Mitchei Resnick 
The book about StarLogo . 
LB116 $24.95 

S t a r L o g o m a y be downloaded for free from 
http: / /el .www.media.mit .edu/groups/eiyprojects/ 
starlogo/ 
I f you can't get i t that w a y , you m a y order it here. 
L S S L $5.00 

L e a r n i n g M a t h e m a t i c s a n d L o g o 
by Celia Hoyles and Richard Noss 
Look at " U n d e r s t a n d i n g the Mathemat ics 
of B a n k i n g " beginning on page 5. 
LB133 $49.50 

R o a m e r 
Look at the description of 
t h i s creature on page 11. 
L R O A M $279.00 

Logo Update/FaW 1996 

i 



page 15 

Order Form 
T o p l a c e a n o r d e r : 

1. F o r each i t e m y o u w a n t , fill i n t h e f o r m be l ow w i t h : 
• t h e i t e m code ( i t beg ins w i t h L ) • n a m e or d e s c r i p t i o n o f t h e i t e m 
• t h e q u a n t i t y y o u w a n t • t h e pr i ce f or t h e q u a n t i t y y o u w a n t 

2. A d d u p t h e cost o f a l l y o u r s t u f f a n d e n t e r i t u n d e r s u b - t o t a l . 

3. F i g u r e o u t t h e s h i p p i n g a n d h a n d l i n g charge . R e g u l a r s h i p m e n t s a re v i a U P S o r U S P o s t a l Serv ice . 
U n i t e d States : 5% o f t h e s u b - t o t a l w i t h a m i n i m u m charge o f $5.00 
C a n a d a a n d Mex i co : 10% o f t h e s u b - t o t a l w i t h a m i n i m u m charge o f $10.00 
T h e r e s t o f t h e W o r l d : I n q u i r e before o r d e r i n g , s t a t i n g w h e t h e r y o u w a n t us t o s h i p by a i r or b y sea. 
R u s h O r d e r s : W e can s h i p o v e r n i g h t o r second d a y d e l i v e r y . I n q u i r e a b o u t costs before o r d e r i n g . 

4. A d d t h e s h i p p i n g a n d h a n d l i n g charge t o t h e s u b - t o t a l a n d e n t e r t h a t a m o u n t u n d e r T O T A L . 

5. Please cons ider m a k i n g a t a x - d e d u c t i b l e c o n t r i b u t i o n t o t h e Logo F o u n d a t i o n . T h a n k s . 

6. I n t h e "Send m e " sect ion be low , check o f f t h e i t e m s t h a t y o u w a n t m o r e i n f o r m a t i o n about . 

7. S e n d t h i s f o r m w i t h a check or school puchase o r d e r to : L o g o F o u n d a t i o n 
2 5 0 W e s t 8 5 t h S t r e e t 

P a y m e n t m u s t be i n U S d o l l a r s . N e w Y o r k N Y 10024 
P u r c h a s e orders a n d i n q u i r i e s m a y be faxed . t e l e p h o n e : 212 579 8 0 2 8 

h t t p : / / e l . w w w . m e d i a . m i t . e d u / g r o u p 5 A o g o - f o u n d a t i o n / 
f a x : 2 1 2 579 8 0 1 3 

S e n d m e : 

I n f o r m a t i o n a n d r e g i s t r a t i o n m a t e r i a l s for t h e Logo S u m m e r I n s t i t u t e s : 
• S u m m e r a t Spence • Co lorado Logo I n s t i t u t e • Logo St . P a u l 

• I n f o r m a t i o n a b o u t Logo F o u n d a t i o n Pro fess i ona l D e v e l o p m e n t Services 

• A free s u b s c r i p t i o n t o Logo Update 

P l a c e m v o r d e r for : 

i t e m c o d e d e s c r i p t i o n q u a n t i t y p r i c e 

s u b - t o t a l 

s h i p p i n g & h a n d l i n g 

t a x - d e d u c t i b l e c o n t r i b u t i o n t o t h e Logo F o u n d a t i o n 

T O T A L 

s u b - t o t a l 

s h i p p i n g & h a n d l i n g 

t a x - d e d u c t i b l e c o n t r i b u t i o n t o t h e Logo F o u n d a t i o n 

T O T A L 

s u b - t o t a l 

s h i p p i n g & h a n d l i n g 

t a x - d e d u c t i b l e c o n t r i b u t i o n t o t h e Logo F o u n d a t i o n 

T O T A L 

s u b - t o t a l 

s h i p p i n g & h a n d l i n g 

t a x - d e d u c t i b l e c o n t r i b u t i o n t o t h e Logo F o u n d a t i o n 

T O T A L 

N a m e 

A d d r e s s 

C i t y 

Send t h i s f o r m to : 
L o g o F o u n d a t i o n 
250 W e s t 8 5 t h S t r e e t 
N e w Y o r k N Y 10024 

S t a t e Zip_ 

Te lephone F a x e - m a i l 

Logo Update I VaW 1996 
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Logosium '97 
Seattle, Washington 
Sunday, June 29,1997 

C a l l tor PartiripaHon 

T h e f o u r t h a n n u a l L o g o s i u m w i l l be a d a y o f Logo w o r k s h o p s , d iscussions , a n d 
p r e s e n t a t i o n s . Once a g a i n t h i s y e a r , L o g o s i u m w i l l i n c l u d e sessions con
d u c t e d b y s t u d e n t s s h a r i n g t h e i r pro jects w i t h o t h e r s t u d e n t s a n d w i t h 
a d u l t s . 

Sessions m a y be one -hour p r e s e n t a t i o n s o r p a n e l d iscuss ions , or t h r e e - h o u r 
h a n d s - o n w o r k s h o p s , on a n y top ic o f i n t e r e s t to t h e Logo c o m m u n i t y . I f y o u 
w i s h t o of fer a session, send a one-page d e s c r i p t i o n o f w h a t y o u w a n t to do t o ; 

M a r i a n Rosen & M i c h a e l T e m p e l 
c/o Logo F o u n d a t i o n 
250 W e s t 8 5 t h S t r e e t 
N e w Y o r k , N Y 10024 
Te lephone : 212 579 8028 F a x : 212 579 8013 
e - m a i l : mbrosen@oui . com m i c h a e l t @ m e d i a . m i t . e d u 

T h e d e a d l i n e for s u b m i s s i o n s is A p r i l 15, 1997. 

For N E C C reg i s t ra t i on a n d h o t e l i n f o r m a t i o n contact; 
N E C C '97 
1244 W a l n u t Street 
Eugene, O R 97403 
Te lephone : 800 280 6218 o r 5 4 1 346 283 
F a x : 5 4 1 346 2565 
e - m a i l : necc@oregon.uoregon.edu 
Web : h t t p : / / w w w . n e c a . u o r e g o n . e d u 

L o g o s i u m is a n N E C C '97 pre-conference a c t i v i t y sponsored 
b y t h e Logo F o u n d a t i o n a n d I S T E ' s S I G Logo. 

L O G O U S E R S G R O U P S 

Long Island Logo Users Group 
Contact: Marilyn Tahl 

516 333-4018 (evenings) 
516 627-8UQ(days) 

Los Angeles Logo Users Group 
Contact: Carolina Goodman 

Country School 
5243 Laurel Canyon Blvd. 

North Hollywood, CA 91607 
818 769-2473 

Logo Anonvmous 
Contact: Marian Rosen 

Conway School 
9900 Conway Road 
St. Louis MO 63124 

314 993-2878 

New York Logo Users Group 
Contact: The Logo Foundation 

212 579-8028 
mi chaelt@media. mit.edu 

Philadelphia Logo Users Group 
Contact: Mel Levin 
Prince Hall School 

Godfrey and Gratz Avenues 
Philadelphia PA 19141 

215 276-5369 

Shoreline Logo Users Guild 
Contact: Jeff Sandys 

1306 NW 201st Street 
Shoreline, WA 98117-2146 

206 294 6450 

Logo Foundation 
250 West 85th Street • New York, NY 10024 

Nonprofit Org. 
U.S. Postage 

P A I D 
New York, N Y 
Permit #6378 


