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The computers in education field is 
making rapid progress. We can see this 
progress in the quality and number of 
data processing programs at the associates 
degree and data processing school levels, 
and in the bachelor's, master's, and doc- 
torate programs at colleges and univeEsi- 
ties. We can also see large numbers of 
secondary schools beginning to acquire 
computing facilities. But we have a long 
way to goI To put our current progress in 
perspective we need merely ask: "What 
percentage of students in the United States 
made direct instructional use of computers 
during the past week, how extensive was 
this usage, and how effectively did it 
contribute to the student's education?" 

GOALS FOR COMPUTERS IN INSTRUCTION 

The c o m p u t e r s  i n  e d u c a t i o n  f i e l d  can  
be d i v i d e d  i n t o  a d m i n i s t r a t i v e ,  i n s t r u c -  
t i o n a l ,  and r e s e a r c h  u s e s  o f  c o m p u t e r s .  
Many a p p l i c a t i o n s  o v e r l a p  two,  o r  even  a l l  
t h r e e  o f  t h e s e  c a t e g o r i e s .  However ,  i n  
t h i s  p a p e r  we w i l l  f o c u s  o n l y  upon  i n -  
s t r u c t i o n a l  u s e s  o f  c o m p u t e r s .  

Computers  s h o u l d  be u s e d  i n  i n -  
s t r u c t i o n  t o  f u r t h e r  t he  o v e r a l l  g o a l s  
o f  e d u c a t i o n .  More s p e c i f i c a l l y ,  
i n s t r u c t i o n a l  u se  o f  c o m p u t e r s  c a n  be  
d i v i d e d  i n t o  t e a c h i n g  ~ c o m p u t e r s  
and t e a c h i n g  a b o u t  c o m p u t e r s .  I d e a l l y  
t h e r e  s h o u l d  5-6 a p p r o p r i a t e  and ade -  

• q u a t e  c o m p u t e r  f a c i l i t i e s ,  t e a c h e r  
and a d m i n i s t r a t i v e  knowledge  and 
s u p p o r t ,  i n s t r u c t i o n a l  m a t e r i a l s ,  
e t c .  so t h a t :  

1. A l l  s t u d e n t s  a c q u i r e  an a p p r o -  
p r i a t e  l e v e l  o f  knowledge  i n  t he  
c o m p u t e r  s c i e n c e  f i e l d .  
a.  A l l  s t u d e n t s  s h o u l d  become 

" c o m p u t e r  l i t e r a t e "  a t  a l e v e l  
c o m m e n s u r a t e  w i t h  t h e i r  o v e r a l l  
l e v e l  o f  e d u c a t i o n .  

b .  A l l  s t u d e n t s  h a v i n g  a p e r s o n a l  a n d /  
o r  p r o f e s s i o n a l  n e e d  f o r  a d d i t i o n a l  
knowledge  i n  c o m p u t e r  s c i e n c e  ( suc h  
as c o m v u t e r  p r o g r a m m i n g )  s h o u l d  
have  a d e q u a t e  o p p o r t u n i t y  to  g a i n  
t h e  d e s i r e d  s k i l l s  and k n o w l e d g e .  

2. T e a c h i n g  u s i n g  c o m p u t e r s  ( c o m p u t e r  

a s s i s t e d  i n s t r u c t i o n ,  c o m p u t e r  aug-  
m e n t e d  l e a r n i n g ,  and c o m p u t e r  managed 
i n s t r u c t i o n )  wou ld  o c c u r  w h e n e v e r  com- 
o u t e r s  a r e  an a p p r o p r i a t e  and e d u c a -  
t i o n a l l y  sound  a i d  to  t he  o v e r a l l  
i n s t r u c t i o n a l  p r o c e s s .  

FACTORS RELATED TO GOALS ACCOMPLISHMENT 

T h e r e  i s  no s i m p l e ,  m a g i c a l  r o u t e  to  
a c c o m p l i s h i n g  t he  g o a l s  f o r  c o m p u t e r s  i n  
i n s t r u c t i o n .  The p r o b l e m  i s  c o m p l i c a t e d ,  
and many i n t e r r e l a t e d  f a c t o r s  a r e  i n v o l v e d .  

1. Hardware  and s o f t w a r e  f a c i l i t i e s .  
2. T e a c h e r  and a d m i n i s t r a t o r  know- 

l e d g e .  
' 3. I n s t r u c t i o n a l  m a t e r i a l s .  

4. P l a n n i n g ,  r e s e a r c h ,  and e v a l u a t i o n .  
5. I n f o r m a t i o n  d i s s e m i n a t i o n .  

I f  a s c h o o l ,  s c h o o l  d i s t r i c t ,  o r  s t a t e  i s  
s u c c e s s f u l  i n  a l l  f i v e  o f  t h e s e  a r e a s  i t  
w i l l  a c h i e v e  t he  g o a l s  we have  s u g g e s t e d  
f o r  c o m p u t e r s  i n  i n s t r u c t i o n .  I t  s h o u l d  
be n o t e d  t h a t  t r a d e o f f s  can  o c c u r  b e t w e e n  
some of  t h e s e  a r e a s .  A w e l l  t r a i n e d  
t e a c h e r  can  make do w i t h  r e l a t i v e l y  poo r  
m a t e r i a l s  and o n l y  m o d e r a t e l y  good h a r d -  
ware  and  s o f t w a r e .  With  a p p r o p r i a t e  p l a n -  
n i n g  and  l e a d e r s h i p  a s c h o o l  can "make 
t h e  mos t "  o f  what  i t  has  i n  t e rms  o f  
h a r d w a r e ,  s o f t w a r e ,  t r a i n e d  t e a c h e r s ,  and 
m a t e r i a l s .  A p o o r l y  t r a i n e d  t e a c h e r  
c a n n o t  be  an e f f e c t i v e  r e c i p i e n t  o f  i n f o r -  
m a t i o n  from a t y p i c a l  i n f o r m a t i o n  d i s s e m -  
i n a t i o n  s y s t e m .  

HOW OREGON MEASURES UP 

U s i n g  t h i s  S - p o i n t  f ramework  f o r  
m e a s u r i n g  p r o g r e s s  i n  c o m p u t e r s  i n  i n s t r u c -  
t i o n ,  l e t  us now t u r n  to  t h e  s i t u a t i o n  
i n  O r e g o n ' s  p u b l i c  s c h o o l s .  

I Ia rdware  and s o f t w a r e .  I n s t r u c t i o n a l  
c o m p u t e r  u s e r s  a t  t he  p r e - c o l l e g e  l e v e l  
i n  Oregon a r e  s e r v i c e d  by t h r e e  r e g i o n a l  
t i m e - s h a r e d  n e t w o r k s ,  a s m a l l  amount  o f  
a c c e s s  t o  u n i v e r s i t y  l e v e l  c o m p u t e r  n e t -  
w o r k s ,  a number  o f  m i n i c o m p u t e r s ,  a few 
b a t c h  p r o c e s s i n g  s y s t e m s  i n  s c h o o l  
o f f i c e s ,  b u s i n e s s ,  o r  n e a r b y  c o l l e g e s ,  
and a few m i s c e l l a n e o u s  a c c e s s  methods  
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s u c h  as v i a  US m a i l .  The m a j o r  f a c i l i t i e s  
a v a i l a b l e  a r e  t h r e e  r e g i o n a l  t i m e - s h a r e d  
s y s t e m s  and a number  o f  s t a n d  a l o n e  m i n i -  
c o m p u t e r s .  

In  t h e  P o r t l a n d  a r e a ,  t h e  o n l y  r e a l l y  
l a r g e  c i t y  i n  O r e g o n ,  t h e r e  i s  a t i m e -  
s h a r e d  s y s t e m  b a s e d  upon two t t e w l e t t -  
P a c k a r d  2000 s e r i e s  c o m p u t e r s  e a c h  c a p a b l e  
o f  h a n d l i n g  32 a c t i v e  t e r m i n a l s .  T h i s  s y s -  
tem p r o v i d e s  t i m e - s h a r e d  BASIC t o  e v e r y  
p u b l i c  s e c o n d a r y  s c h o o l  i n  t h e  a r e a ,  as  
w e l l  as  t o  a few e l e m e n t a r y  s c h o o l s .  

Eugene  i s  t h e  home o f  t h e  Oregon  T o t a l  
I n f o r m a t i o n  Sys tem (OTIS) c o m p u t e r s .  An 
IBM 3 6 0 / 5 0 ,  a TEMPO ( s w i t c h i n g  c o m p u t e r )  
and a 32 p o r t  H e w l e t t - P a c k a r d  2000 s e r i e s  
c o m p u t e r  s e r v i c e  t h e  n e e d s  o f  t h e  s c h o o l  
management  i n f o r m a t i o n  s y s t e m  as w e l l  as  
some o f  t h e  i n s t r u c t i o n a l  n e e d s  o f  s e v e n  
c o u n t i e s  ( a b o u t  1 /S  o f  O r e g o n ' s  t o t a l  
p o p u l a t i o n ) .  The H e w l e t t - P a c k a r d  p r o v i d e s  
t i m e - s h a r e d  BASIC f o r  i n s t r u c t i o n a l  p u r -  
p o s e s  t o  t h e  s e c o n d a r y  s c h o o l s  i n  t h e  
Eugene  a r e a  and i s  a l s o  e x t e n s i v e l y  u s e d  
by s e v e r a l  s c h o o l s  i n  e a s t e r n  O r e g o n ,  a 
few s c h o o l s  l o c a t e d  on t h e  c o a s t ,  and a 
few o t h e r  w i d e l y  s c a t t e r e d  s c h o o l s .  
P e n d l e t o n  t l i gh  S c h o o l  i n  e a s t e r n  O r e g o n ,  
l o c a t e d  240 m i l e s  f rom E u g e n e ,  i s  a b i g  
u s e r  o f  t h e  H e w l e t t - P a c k a r d  s y s t e m .  

A n e w l y  s t a r t e d  n e t w o r k  ( a g a i n  b a s e d  
upon a H e w l e t t - P a c k a r d  2000 l e v e l  c o m p u t e r )  
s e r v e s  8 s e c o n d a r y  s c h o o l s  i n  t h e  r e l a -  
t i v e l y  s p a r s e l y  p o p u l a t e d  Rogue V a l l e y  
a r e a  o f  s o u t h e r n  O r e g o n .  An i n t e r m e d i a t e  
e d u c a t i o n  d i s t r i c t  i n  t h a t  a r e a  p a s s e d  a 
r e s o l u t i o n  b u d g e t  o f  $25 ,000  p e r  y e a r  t o  
p r o v i d e  t h e i r  s c h o o l s  w i t h  t i m e - s h a r e d  
BASIC. 

Most  o f  t h e  m i n i c o m p u t e r s  u s e d  i n  
O r e g o n ' s  s e c o n d a r y  s c h o o l s  a r e  P D P - 8 ' s .  
The number  i n  u se  i s  r e l a t i v e l y  s m a l l - -  
c e r t a i n l y  l e s s  t h a n  a d o z e n ,  and t h e s e  
a r e  f a i r l y  w i d e l y  s c a t t e r e d .  In  t h e  
Sa lem a r e a  t h r e e  o f  t h e  h i g h  s c h o o l s  
h a v e  P D P - 8 ' s  and a l s o  make u s e  o f  
t i m e = s h a r e d  f a c i l i t i e s  a t  Oregon  S t a t e  
U n i v e r s i t y .  S p a r s e l y  p o p u l a t e d  L i n -  
c o l n  Coun ty  on t h e  c o a s t  has  a PDP-8 
s y s t e m  w i t h  one h a r d - w i r e d  and one  
d i a l - u p  p o r t .  

We will not go on to detail 
further facilities. It suffices to 
say that somewhat over half of Oregon's 
secondary school students have some in- 
structional access to computers. ~!ost 
of this access is Hewlett=Packard time- 
shared BASIC or an in-school PDP-8 with 
its BASIC and other languages. None of 
this computer access came about as a re- 
sult of a statewide effort or from finan- 
cial support at the state level. Rather, 
it came about through the work of local 
schools and districts, using primarily 
funds generated at the local level. 

T r a i n e d  t e a c h e r s .  The s i t u a t i o n  i n  Ore -  
gon may w e l l  be t h e  b e s t  i n  t h e  U n i t e d  
S t a t e s .  ( I f  s o ,  t h e  n a t i o n  c e r t a i n l y  has  
a l o n g  way t o  g o ! )  O r e g o n ' s  p r o g r e s s  h e r e  
can  be l a i d  a l m o s t  e n t i r e l y  t o  f e d e r a l  
f u n d s .  I w i l l  l i s t  a few o f  t h e  m a j o r  
t e a c h e r  t r a i n i n g  e f f o r t s  t h a t  h a v e  o c c u r e d .  

D u r i n g  1966-1969  a f e d e r a l l y  f u n d e d  
Compute r  I n s t r u c t i o n  Ne twork  i n  thO w e s t  
c e n t r a l  p a r t  o f  Oregon  c a r r i e d  on e x t e n -  
s i v e  t e a c h e r s  t r a i n i n g ,  m a t e r i a l s  d e v e l -  
opm en t ,  and o t h e r  p i o n e e r i n g  a c t i v i t i e s .  
More t h a n  10% o f  t h e  s e c o n d a r y  s c h o o l s  i n  
t h e  s t a t e  w e r e  i n v o l v e d .  Compu te r  a c c e s s  
i n c l u d e d  an IBM 1130' i n  a m o b i l e  v a n ,  two 
P D P - 8 ' s  w h i c h  w e r e  moved f rom s c h o o l  t o  
s c h o o l ,  and t i m e - s h a r i n g  on a c o m m e r c i a l  
G e n e r a l  F l e c t r i c  s y s t e m .  A m a j o r  empha- 
s i s  i n  t h i s  p r o j e c t  was g e t t i n g  t e a c h e r s  
t r a i n e d  t o  a l e v e l  so  t h a t  t h e y  c o u l d  u s e  
c o m p u t e r s  i n  t h e i r  c l a s s r o o m s .  

A s e c o n d  m a j o r  i n f l u e n c e  has  b e e n  
t h e  N o r t h w e s t  R e g i o n a l  E d u c a t i o n a l  L a b o r -  
a t o r y  l o c a t e d  i n  P o r t l a n d .  They h a v e  
d e v e l o p e d  and e x t e n s i v e l y  t e s t e d  p r o j e c t  
RFACT m a t e r i a l s ,  wh ich  i n c l u d e d  c o u r s e s  
f o r  t e a c h e r s  and a d m i n i s t r a t o r s ,  t e a c h i n g  
m a t e r i a l s  f o r  t e a c h e r s ,  and m a t e r i a l s  f o r  
s t u d e n t s .  The N~REL c o n t i n u e s  t o  make 
s i g n i f i c a n t  c o n t r i b u t i o n s  i n  t h e s e  a r e a s .  

The N a t i o n a l  S c i e n c e  F o u n d a t i o n  
summer i n s t i t u t e  p r o g r a m  has  b e e n  v e r y  
good t o  c o m p u t e r  e d u c a t i o n  i n  O r e g o n .  A 
c o m p u t e r  s c i e n c e  summer i n s t i t u t e  was h e l d  
a t  P o r t l a n d  S t a t e  U n i v e r s i t y  f o r  a number  
o f  y e a r s ;  d u r i n g  t h e  p a s t  s i x  summers t h e  
NSF a l s o  s u p p o r t e d  a c o m p u t e r  s c i e n c e  
summer p r o g r a m  a t  U n i v e r s i t y  o f  O r e g o n  i n  
E ugene .  A l m o s t  e v e r y  Oregon  t e a c h e r  who 
c a r e d  t o  a p p l y  f o r  a summer i n s t i t u t e  i n  
c o m p u t i n g  g o t  t h e  c h a n c e  t o  p a r t i c i p a t e  
i n  one o f  t h e s e  p r o g r a m s ,  n f  c o u r s e ,  o n l y  
a s m a l l  p e r c e n t a g e  o f  a l l  t e a c h e r s  i n  t h e  
s t a t e  a c t u a l l y  a p p l i e d ;  t h e  p o i n t  i s ,  t h e  
o p p o r t u n i t y  e x i s t e d  f o r  t h o s e  who w e r e  
i n t e r e s t e d .  

U s i n g  f e d e r a l  f unds  a c o m p u t e r  l i t -  
e r a c y  c o u r s e  f o r  t e a c h e r s  was d e v e l o p e d  
a t  Oregon  S t a t e  U n i v e r s i t y .  T h i s  c o u r s e  
was o f f e r e d  t h r o u g h  t h e  s t a t e  D i v i s i o n  
o f  C o n t i n u i n g  E d u c a t i o n ,  u s i n g  t e l e v i s i o n  
f o r ' m o s t  o f  t h e  p r e s e n t a t i o n ,  and r e a c h e d  
s e v e r a l  h u n d r e d  t e a c h e r s .  The c o u r s e  has  
b e e n  u s e d  a number  o f  a d d i t i o n a l  t i m e s  
w i t h  s m a l l e r  g r o u p s .  

Loca l  d i s t r i c t s  h a v e  f u n d e d  some 
i n - s e r v i c e  work .  In  t b e  P o r t l a n d  a r e a ,  
f o r  e x a m p l e ,  i n - s e r v i c e  work f o r  t e a c h e r s  
h a s  b e e n  a v a i l a b l e  e a c h  y e a r  s i n c e  b e f o r e  
t h e i r  c o m p u t e r  n e t w o r k  was s t a r t e d .  

C u r r e n t l y  t h e  d o m i n a n t  i n f l u e n c e  
i n  t e a c h e r  t r a i n i n g  i s  t h e  a c t i v i t i e s  
c a r r i e d  o u t  u n d e r  t h e  NSF " s y s t e m s "  g r a n t  
f o r  m a t h e m a t i c s  e d u c a t i o n  i ~  t h e  s t a t e  o f  
O r e g o n .  About  $1no ,0n0  o f  t h i s  m i l l i o n  
d o l l a r  g r a n t  was s p e n t  on c o m p u t e r  r e l a t e d  
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activities during 1972-73. One of the ma- 
jor programs funded was an 8 week teacher 
training and leadership development pro- 
gram at the University of Oregon during 
summer 1972 in which about 40 Oregon 
teachers took part. Seven of these tea- 
chers conducted in-service courses in 
their own school districts during the next 
year. This reached teachers in seven 
widely scattered, rather low population 
areas, where conventional in-service 
programs rarely reach. 

In addition to running that summer pro- 
gram I also conducted an in-service course 
each quarter during 1972-73. Teachers 
came from a radius of about 60 miles, and 
for the first time this type of training 
began to reach a significant number of 
elementary teachers, social studies 
teachers, etc. A similar in-service pro- 
gram in the Rogue Valley area of southern 
Oregon reached about 70 different teachers 
in the spring of 1973. The NSF "systems" 
funds have alto been used to train teachers 
in the use of the Colorado Project mater- 
ials (a second year algebra and trigono- 
metry course which makes extensive use of 
computers). A 1972 summer workshop for 
the Portland area and a 1975 summer work- 
shop for the Eugene area have helped to 
get this course started in about 10% of 
the state's public high schools. 

The NSF "systems" grant has continued 
during 1973-74 but at a lower level of 
funding. This past summer 41 Oregon 
teachers participated in an 8 weeks sum- 
mer program in computer science at the 
University of Oregon. Shorter summer pro- 
grams were conducted at four other points 
in the state, along with extensive follow- 
up in-service programs. 

I wan t  to  b r a g  a l i t t l e  a b o u t  t he  
t e a c h e r  t r a i n i n g  a c t i v i t i e s  t h a t  a r e  
g o i n g  on a t  t he  U n i v e r s i t y  o f  Oregon .  For  
summer 1973,  t he  d e p a r t m e n t  c o m p l e t e l y  
r e d e s i g n e d  i t s  summer p rog ram s p e c i f i -  
c a l l y  to  f i t  t h e  n e e d s  o f  t e a c h e r s .  T h i s  
r e d e s i g n  a l l o w s  us  t o  o f f e r  a m a s t e r ' s  
d e g r e e  i n  c o m p u t e r  s c i e n c e  e d u c a t i o n  t o  
t e a c h e r s  who can  a t t e n d  a s e q u e n c e  o f  
summers .  The p rog ram has  b e e n  f u r t h e r  
i m p r o v e d  f o r  summer 1974.  T e a c h e r s  a t  
a l l  g r a d e  l e v e l s ,  and w i t h  a wide  v a r i -  
e t y  o f  b a c k g r o u n d  and e x p e r i e n c e ,  can  
f i n d  good c o u r s e  o f f e r i n g s  t o  f i t  t h e i r  
p a r t i c u l a r  n e e d s .  

During academic year 1973-74 the Uni- 
versity of Oregon is offering two differ- 
ent year-long courses in computers in 
education. One is a service course de- 
signed mainly for graduate students or 
advanced undergraduates in education who 
have had no previous training in the 
computing field. The second course is 
designed for more advanced students, who 
have extensive background in computing 
and in education. Four of the students 
in this course are well along towards 

c o m p l e t i n g  t h e i r  P h . P . ' s  i n  ou r  c o m p u t e r  
s c i e n c e  e d u c a t i o n  p r o g r a m .  T h i s  p r og ram 
i s  c a r r i e d  j o i n t l y  t h r o u g h  t he  C o l l e g e  o f  
E d u c a t i o n  and t he  D e p a r t m e n t  o f  Computer  
S c i e n c e .  I t  i s  h e l p i n g  to  p r o d u c e  some 
o f  t h e  c o m p u t e r s  i n  e d u c a t i o n  f i e l d  ex-  
p e r t s  t h a t  a r e  so  d e s p e r a t e l y  n e e d e d .  

The t e a c h e r  t r a i n i n g  p rogram i n  Ore-  
gon i s  b a s e d  upon a t w o - p r o n g e d  a p p r o a c h .  
The s c h o o l s  o f  h i g h e r  e d u c a t i o n - - e s p e c i -  
a l l y  t he  U n i v e r s i t y  o f  O r e g o n - - a r e  p r o -  
v i d i n g  t he  a d v a n c e d  t r a i n i n g  t e a c h e r s  
n e e d  to  become r e s o u r c e  p e r s o n n e l  i n  t h e i r  
s c h o o l s  and d i s t r i c t s .  Lower l e v e l  t r a i n -  
i n g  i s  t h e n  b e c o m i n g  t he  r e s p o n s i b i l i t y  o f  
t h e s e  i n d i v i d u a l s  i n  t h e i r  own s c h o o l s  and 
d i s t r i c t s .  T h i s  o c c u r s  t h r o u g h  f o r m a l  
i n - s e r v i c e  c o u r s e s  and t h r o u g h  o n e - t o - o n e  
c o n t a c t  b e t w e e n  t e a c h e r s .  

I n s t r u c t i o n a l  M a t e r i a l s .  The re  a r e  v e r y  
few good q u a l i t y  i n s t r u c t i o n a l  m a t e r i a l s  
d e s i g n e d  to  a i d  i n  t he  i n s t r u c t i o n a l  u s e  
o f  c o m p u t e r s  a t  t h e  p r e - c o l l e g e  l e v e l .  I t  
i s  n o t  d i f f i c u l t  t o  see  why. The commer- 
c i a l  m a r k e t  has b a r e l y  b e g u n  to  d e v e l o p ,  
and i s  h i g h l y  f r a g m e n t e d .  W i t h i n  a s i n -  
g l e  s c h o o l  t h e  c o m p u t e r s  i n  i n s t r u c t i o n  
a c t i v i t y  t e n d s  to  change  d r a s t i c a l l y  from 
y e a r  to  y e a r .  W i t h i n  a s c h o o l  d i s t r i c t  
i t  i s  d i f f i c u l t  t o  f i n d  two s c h o o l s  d o i n g  
t h e  same t h i n g s  i n  t he  c o m p u t e r  f i e l d .  

The re  have  b e e n  v a r i o u s  m a t e r i a l s  
d e v e l o p m e n t  p r o j e c t s  i n  Oregon .  Bes t  
known are t h e  PFACT m a t e r i a l s  o f  t h e  N o r t h -  
w e s t  R e g i o n a l  L a b o r a t o r y  wh ich  we d i s -  
c u s s e d  e a r l i e r ,  h f e d e r a l l y  f u n d e d  p r o -  
j e c t  a t  Oregon S t a t e  U n i v e r s i t y  p r o d u c e d  
p r o b l e m  s e t s ,  a t e a c h e r  c o u r s e ,  and o t h e r  
r e s o u r c e  m a t e r i a l s  f o r  t e a c h e r s .  T h i s  
p a s t  summer t h e  s t u d e n t s  and f a c u l t y  i n  
t h e  U n i v e r s i t y  o f  Oregon c o m p u t e r  s c i e n c e  
p rog ram p r o d u c e d  a Compute r s  i n  P d u c a t i o n  
P e s o u r c e  Handbook.  (1) T h i s  Handbook i s  
a f a i r l y  c o m p r e h e n s i v e  and up to  d a t e  
o v e r v i e w  o f  t he  c o m p u t e r s  i n  e d u c a t i o n  
f i e l d ,  and c o n t a i n s  a g r e a t  d e a l  o f  ma- 
t e r i a l  s p e c i f i c a l l y  d e s i g n e d  to  a i d  
t e a c h e r s  and a d m i n i s t r a t o r s .  

P l a n n i n g  and r e s e a r c h .  The S t a t e  o f  
Oregon i t s e l f  has  p r o v i d e d  a l m o s t  no 
l e a d e r s h i p  f o r  i t s  t e a c h e r s  and  a d m i n i s -  
t r a t o r s  i n v o l v e d  i n  t h e  c o m p u t i n g  f i e l d .  
Thus t h e  Oregon Board o f  E d u c a t i o n  em- 
p l o y s  a m a t h e m a t i c s  s p e c i a l i s t ,  a s c i e n c e  
s p e c i a l i s t ,  a l a r g e  g roup  o f  c a r e e r  edu-  
c a t i o n  s p e c i a l i s t s ,  e t c . ,  b u t  nobody  
whose m a j o r  a r e a  o f  c o m p e t e n c e  i s  c o m p u t e r s  
i n  e d u c a t i o n .  The Oregon Board does  
a t t e m p t  to  g a t h e r  s t a t i s t i c s  on s t a t e w i d e  
e n r o l l m e n t  i n  v a r i o u s  c o u r s e s ,  t lowever ,  
t h e  f i g u r e s  i t  q u o t e s  on e n r o l l m e n t  i n  
c o m p u t e r  r e l a t e d  c o u r s e ~  a r e  c l e a r l y  
i n a c c u r a t e ;  t h i s  s u g g e s t s  t h a t  good s t a t -  
i s t i c s  a r e  h a r d  to  o b t a i n .  

The l e a d e r s h i p  v o i d  has  b e e n  f i l l e d  
to  a l a r g e  e x t e n t  by t h e  t e a c h e r s  and 
a d m i n i s t r a t o r s  a c t u a l l y  i n v o l v e d  i n  t he  
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instructional use of computers. Several 
computer-interested administrators in the 
Portland area laid the groundwork for the 
computer network that exists there now. 
One full time instructional computer expert 
is employed at the county Intermediate Fd- 
ucational District level in that part of 
the state. Lane County Intermediate 
Educational District, which owns and runs 
the OTIS system, employs a full time 
computer instruction specialist. A few 
other regions in the state have teachers 
with partial release time to provide com- 
puter education leadership. 

A b i g  gap f i l l e r  has  b e e n  t h e  d e v e l -  
opment  o f  t he  Oregon C o u n c i l  f o r  Compute r  
E d u c a t i o n .  The OCCE i s  a p r o f e s s i o n a l  
o r g a n i z a t i o n  o f  t e a c h e r s  and  a d m i n i s % r a t o r s  
i n t e r e s t e d  i n  t h e  i n s t r u c t i o n a l  u s e s  o f  
c o m p u t e r s .  I t  c u r r e n t l y  ha s  a b o u t  150 
members ;  i t s  e x e c u t i v e  c o m m i t t e e  r e p r e -  
s e n t s  Oregon e d u c a t i o n  b o t h  g e o g r a p h i c a l l y  
and  by e d u c a t i o n  l e v e l ,  and h o l d s  f u l l  day 
m e e t i n g s  a l m o s t  m o n t h l y .  The OCCE e x e c u -  
t i v e  c o u n c i l  a t t e m p t s  to  i s o l a t e  a n d  ad-  
d r e s s  t he  m a j o r  p r o b l e m s  o f  i n s t r u c t i o n a l  
c o m p u t i n g  i n  t he  s t a t e .  I t  has  b e e n  p a r -  
t i a l l y  s u p p o r t e d  by a s m a l l  g r a n t  f rom t he  
NSF " s y s t e m s "  g r a n t  f o r  m a t h e m a t i c s  e d u c a -  
t i o n  i n  Oregon .  

Information dissemination. Information 
dissemination on a statewide basis has 
been sporadic, but good progress has been 
made. The Oregon Council of Teachers of 
Mathematics publishes a monthly news- 
letter that is distributed to all 1000 
elementary schools in the state, to all 
secondary mathematics teachers, and to a 
number of college and university mathe: 
matics teachers. For the past two years 
one page of this has been devoted to com- 
puter instruction information. This year 
the format is a page titled COMPUTERS IN 
OREGON EDUCATION divided into two columns. 
One column is short news items of possible 
general interest to teachers. The other 
column features a person who is a leader 
in computer education in Oregon, and the 
activities this person is involved with. 

The OCCE p u b l i s h e s  a n e w s l e t t e r  f o r  
i t s  members .  I t  a l s o  h o l d s  a y e a r l y  c o n -  
f e r e n c e  i n  c o n j u n c t i o n  w i t h  t h e  Oregon 
A s s o c i a t i o n  f o r  E d u c a t i o n a l  Data  S y s t e m s ,  
and has  a sympos ium on Computers  i n  t h e  
C u r r i c u l u m  s c h e d u l e d  f o r  26 . J anua ry  1974.  
OCCE has  s e t  i n f o r m a t i o n  d i s s e m i n a t i o n  
as one o f  i t s  m a j o r  g o a l s .  I t  has  h e l p -  
ed r u n  s e v e r a l  workshops  f o r  s c h o o l  
a d m i n i s t r a t o r s ,  p r o v i d e s  f r e e  c o n s u l t -  
i n g  s e r v i c e  to  s c h o o l s  t r y i n g  to  g e t  
s t a r t e d  i n  u s i n g  c o m p u t e r s ,  and  p r o v i d e s  
s p e a k e r s  f o r  m e e t i n g s .  The b i g  push  on 
t he  s p e a k e r  t o u r  has  b e e n  i n  c o n j u n c t i o n  
w i t h  t he  m a t h e m a t i c s  e d u c a t i o n  a c t i v i t i e s  
b e i n g  f o s t e r e d  by t h e  NSF " s y s t e m s "  g r a n t  
i n  t he  s t a t e .  Each m a t h e m a t i c s  c o n f e r e n c e  
has  a s u b s t a n t i a l  componen t  o f  c o m p u t e r s  
i n  i n s t r u c t i o n  a c t i v i t i e s  and t a l k s .  

I n f o r m a t i o n  d i s s e m i n a t i o n  i s  a l s o  
done t h r o u g h  t h e  o t h e r  p r o f e s s i o n a l  pub -  
l i c a t i o n s ,  such  as t he  n e w s l e t t e r  p u b l i s h -  
ed by n r e g o n  t e a c h e r s  o f  s c i e n c e .  Con- 
s i d e r a b l e  room f o r  p r o g r e s s  s t i l l  e x i s t s  
i n  t h e s e  a r e a s ,  h o w e v e r .  

A key f a c t o r  i n  e f f e c t i v e  i n f o r m a t i o n  
d i s s e m i n a t i o n  i s  t h a t  t h e  r e c i p i e n t s  be  
a b l e  t o  u n d e r s t a n d  t h e  i n f o r m a t i o n  to  be 
d i s s e m i n a t e d .  The e x t e n s i v e  t e a c h e r  
t r a i n i n g  p rog ram i n  t he  s t a t e  has  h e l p e d  
h e r e .  Each t e a c h e r  t r a i n i n g  p r o g r a m  a l s o  
has  b u i l t - i n  a l a r g e  e l e m e n t  o f  g e n e r a l  
i n f o r m a t i o n  d i s s e m i n a t i o n .  P a r t i c i p a n t s  
i n  t h e s e  p r o g r a m s  a r e  g i v e n  i n s i g h t  i n t o  
t he  s t a t e w i d e  c o m p u t i n g  a c t i v i t i e s  and 
s o u r c e s  o f  a d d i t i o n a l  i n f o r m a t i o n .  

THE FU-TURE 

I have  a t t e m p t e d  to  p a i n t  a p i c t u r e  
o f  s o l i d  and  o r d e r l y  p r o g r e s s .  A c t u a l l y ,  
Oregon has  a l o n g  way to  go.  

Hardware  and s o f t w a r e .  The c u r r e n t  h a r d -  
ware  a c c e s s  amount s  t o  a b o u t  one t e r m i n a l  
p e r  1000 s t u d e n t s ,  i n  t he  s c h o o l s  t h a t  
have  c o m p u t e r  a c c e s s .  A r a t i o  o f  a b o u t  
one t e r m i n a l  p e r  100 s t u d e n t s  would  be  
more a p p r o p r i a t e .  

The m a j o r  l a n g u a g e  t h a t  i s  a v a i l a b l e  
i s  BASIC. T h i s  l a n g u a g e  i s  n o t  too  w e l l  
s u i t e d  to  t e a c h i n g  t h e  c o n c e p t s  o f  s t r u c -  
t u r e d  p r o g r a m m i n g ,  o r  w r i t i n g  s t r u c t u r e d  
p r o g r a m s .  The ] a n g u a g e  l a c k s  some o f  
t he  d e s i r a b l e  f e a t u r e s  t h a t  modern  com- 
p u t e r  s c i e n c e  has  t o  o f f e r .  ~ o r e o v e r ,  i t  
i s  n o t  s t a n d a r d i z e d .  T h i s  adds  to  t h e  
d i f f i c u l t i e s  o f  i n f o r m a t i o n  d i s s e m i n a t i o n  
and i n  t h e  p r e p a r a t i o n  and d i s t r i b u t i o n  
o f  i n s t r u c t i o n a l  m a t e r i a l s .  

T h e r e  i s  s t i l l  a p a u c i t y  o f  good 
l i b r a r y  p r o g r a m s  d e s i g n e d  f o r  i n s t r u c t i o n a l  
p u r p o s e s .  The H u n t i n g t o n  I I  P r o j e c t  s i m -  
u l a t i o n s  a r e  good e x a m p l e s  o f  t h e  t y p e  o f  
m a t e r i a l  n e e d e d .  T h e r e  i s  n e e d  to  d e v e l o p  
h u n d r e d s  o f  h i g h  q u a ] i t y ,  w e l l  d o c u m e n t e d  
p rog rams  and r e l a t e d  i n s t r u c t i o n a l  m a t e r -  
i a l s .  

T e a c h e r  t r a i n i n g .  Many p r o b l e m s  e x i s t  
h e r e .  T h e r e  i s  no a g r e e m e n t  y e t  on a p p r o -  
p r i a t e  l e v e l s  o f  p r e - s e r v i c e  t r a i n i n g ,  
and most  c o l l e g e s  and  u n i v e r s i t i e s  do n o t  
o f f e r  a p p r o p r i a t e  c o u r s e s  f o r  t e a c h e r s .  
We have  n o t  r e a c h e d  a s i g n i f i c a n t  f r a c t i o n  
o f  t h e  n o n - m a t h e m a t i c s  t e a c h e r s .  For  
e x a m p l e ,  i t  i s  o f t e n  s u g g e s t e d  t h a t  a 
c o m p u t e r  l i t e r a c y  c o u r s e  s h o u l d  be o f f e r e d  
by s o c i a l  s t u d i e s  t e a c h e r s  a n d / o r  be  
o f f e r e d  a t  t h e  j u n i o r  h i g h  s c h o o l  l e v e l . ( 2 )  
A lmos t  no s o c i a l  s t u d i e s  t e a c h e r s  have  t h e  
c o m p u t e r  know l e dge  to  h a n d l e  such  a c o u r s e ,  
and few j u n i o r  h i g h  s c h o o l  t e a c h e r s  have  
g o t t e n  i n t o  t h e  c o m p u t i n g  f i e l d .  We have  
n o t  y e t  d e c i d e d  what  r o l e  c o m p u t e r s  s h o u l d  
p l a y  a t  t h e  e l e m e n t a r y  s c h o o l  l e v e l ,  and 
a l m o s t  no e l e m e n t a r y  s c h o o l  t e a c h e r s  a r e  
c o m p u t e r  l i t e r a t e .  Thus ou r  e l e m e n t a r y  
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school children continue to get their in- 
troduction to computers via Saturday morn- 
ing television programs and science fiction 
movies. 

Instructional materials. Progress here is 
slow. An occasional good film, a few 
good computer programs, a new course such 
as the Colorado Project 2nd year algebra 
course--each helps some. The costs of de- 
veloping good materials are large. Be- 
cause of the overall lack of agreement 
on where the computers in instruction 
field is going, and lack of standard- 
ization of courses, hardware and software, 
the costs of a materials development pro- 
ject cannot easily be spread over a large 
group. It seems likely that progress will 
continue to be slow for many years to come. 

P l a n n i n g  and r e s e a r c h .  The Oregon Board 
o f  E d u c a t i o n  has  y e t  to  r e c o g n i z e  t h e  
i m p o r t a n c e  o f  c o m p u t e r s  i n  i n s t r u c t i o n .  
A few s c h o o l  d i s t r i c t s  employ c o m p u t e r  
i n s t r u c t i o n  s p e c i a l i s t s ,  b u t  most  d o n ' t .  
Few d i s t r i c t s  o r  i n d i v i d u a l  s c h o o l s  have  
w e l l  t h o u g h t - o u t  p l a n s  o f  where  t h e y  a r e  
g o i n g ,  o r  why. 

These  p r o b l e m s ,  o f  c o u r s e ,  e x i s t  
a l s o  on a n a t i o n a l  l e v e l .  We s ee  some 
l e a d e r s h i p  coming  v i a  t h e  c h o i c e  o f  CAI 
p r o j e c t s  t o  t e s t  on a wide  s c a l e  o r  ma t -  
e r i a l s  d e v e l o p m e n t  p r o j e c t s  t h a t  a r e  
f u n d e d .  The C o n f e r e n c e  Board o f  Schoo l  
M a t h e m a t i c s  has  recommended a c o m p u t e r  
l i t e r a c y  c o u r s e  a t  t h e  j u n i o r  h i g h  
s c h o o l  l e v e l .  But many f u n d a m e n t a l  q u e s -  
t i o n s  have  n o t  b e e n  a d d r e s s e d .  To c i t e  
o n e ,  p e o p l e  w o r k i n g  w i t h  p r o j e c t  LOGO a r e  
v e r y  e n t h u s i a s t i c  a b o u t  t he  i d e a  o f  
t e a c h i n g  c o m p u t e r  p rog ramming  a t  t he  
e l e m e n t a r y  s c h o o l  l e v e l .  T h i s ,  a l o n g  
w i t h  CAI and CMI, c o u l d  p r o d u c e  a 
r e v o l u t i o n a l  change  i n  ou r  e l e m e n t a r y  
s c h o o l s .  L i t t l e  g u i d a n c e  from a 
n a t i o n a l  o r  f e d e r a l  l e v e l  e x i s t s  i n  
t h i s  a r e a ,  and l i t t l e  p r o g r e s s  i s  
o c c u r i n g  i n  e x p l o i t i n g  t h e  c o m b i n a -  
t i o n  o f  t h e s e  p o t e n t i a l s .  

Information dissemination. When the Oregon 
Council for Computer Education was in its 
first year, it addressed the question of 
effective information dissemination in 
Oregon. It became clear that a reason- 
ably effective scheme would cost several 
hundred thousand dollars per year. It 
would involve extensive one-to-one and 
small group interaction, as well as 
formal teacher education. This sort of 
money does not seem to be available, 
even on a short term basis! 

On a h i g h e r  l e v e l ,  d i s s e m i n a t i o n  o f  
i n f o r m a t i o n  on a n a t i o n w i d e  b a s i s  i s  v e r y  
p o o r .  The p r o b l e m s  h e r e  a r e  immense ,  and 
t he  most  o b v i o u s  s o l u t i o n s  a r e  u s u a l l y  
q u i t e  e x p e n s i v e .  Of c o u r s e  t h e  f a i l u r e  
to  have  e f f e c t i v e  i n f o r m a t i o n  d i s s e m i n a -  
t i o n  i s  a l s o  v e r y  c o s t l y  o v e r  t h e  l o n g  
r u n .  I t  s l ows  down p r o g r e s s ,  and c a u s e s  

much u n n e e d e d  d u p l i c a t i o n  o f  e f f o r t .  

CONCLUSION 

The r a t e  o f  p r o g r e s s  we make i n  t h e  
i n s t r u c t i o n a l  u s e s  o f  c o m p u t e r s  w i l l  de-  
pend  upon how many r e s o u r c e s  we p u t  i n t o  
i t .  A s i n g l e  p e r s o n ,  w o r k i n g  i n  h i s  
s c h o o l  o r  s c h o o l  d i s t r i c t ,  can  s t i l l  make 
v e r y  s i g n i f i c a n t  c o n t r i b u t i o n s ,  h s i n g l e  
f e d e r a l l y  f u n d e d  p r o j e c t ,  s u c h  as t h e  
I T u n t i n g t o n  I I  P r o j e c t ,  can  have  a n a t i o n -  
wide  i m p a c t .  The r a t e  o f  p r o g r e s s  w i l l  
t e n d  t o  a c c e l e r a t e  as we d e v e l o p  a l a r g e r  
b a s e  of  t r a i n e d  t e a c h e r s ,  b e t t e r  m a t e r i a l s ,  
a b e t t e r  s e n s e  o f  d i r e c t i o n ,  and as com- 
p u t e r  h a r d w a r e  s u i t a b l e  f o r  s c h o o l  use  
becomes c h e a p e r ,  The f u t u r e  l o o k s  b r i g h t - -  
p r o v i d e d  we a13 keep  w o r k i n g  a t  i t .  
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