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T h u s ,  in f o rm a t io n  fa i ls  to  a d h e r e  to  t r a d i t io n a l  a s p e c t s  o f  a  “ r e ­

s o u r c e ."  m a k in g  i t  d i f f ic u l t  to  d e v e lo p  p o l ic y  f o r  h o w  b e s t  to  a c q u i r e ,  

m a n a g e , a n d  u s e  it  in  a  b a s ic  m a r k e t  e c o n o m y  s u c h  a s  th a t  in  th e  

U n ite d  S ta te s .
T h is  d e s c r ip t io n  o f  in f o r m a t io n ,  th e n ,  r a i s e s  th e  is s u e  o f  th e  d e g r e e  

to  w h ic h  it  m ig h t  b e  b e s t  c o n s id e r e d  a s  a  p u b l i c  g o o d .  S o m e  in f o r m a t io n  

m ig h t  b e  b e s t  s e e n  a s  “ p u b l ic .”  th a t  is . b e lo n g in g  to  th e  p u b l ic  a t  la r g e  

( e .g . .  m u c h  o f  th e  g o v e r n m e n t  in f o r m a t io n  p r o d u c e d  b y  th e  U .S . f e d e r a l  

g o v e rn m e n t) ;  o th e r  in f o r m a t io n  m ig h t  b e s t  b e  s e e n  a s  “ p r iv a te ."  th a t  is , 

o w n e d  b y  a n  in d iv id u a l  a n d  e i t h e r  k e p t  f o r  th a t  p e r s o n ’s  o w n  u s e  o r  s o ld  

i f  a m a r k e t  p r ic e  c a n  b e  d e te r m in e d .
M o r e  re c e n t ly ,  th e  n o t io n  o f  “ v a lu e  a d d e d ”  h a s  b e e n  a p p l i e d  to  

in f o rm a t io n  a s  a  c o n c e p tu a l  a p p r o a c h  f o r  b e t t e r  u n d e r s ta n d in g  its  

c h a r a c te r i s t i c s  (T a y lo r ,  1 9 8 6 ). In  th is  m o d e l ,  a  r a n g e  o f  d i f f e r e n t  v a lu e -  

a d d e d  s e r v ic e s  a n d  p r o c e s s e s  c a n  b e  a d d e d  to  in f o r m a t io n  a s  a  m e a n s  

o f  e n h a n c in g  i ts  u s e f u ln e s s .  F o r  e x a m p le ,  a n  a u th o r  w r i te s  a  b o o k ;  to  

a d d  v a lu e  to  th a t  b o o k  s h e  h ir e s  s o m e o n e  to  p r o d u c e  a n  in d e x  f o r  th e  

b o o k ;  a  p u b l i s h e r  a d d s  v a lu e  to  th e  b o o k  b y  h a v in g  it  c o p y e d i t e d ,  a n d  

s o  fo r th .
U n d e r s ta n d in g  th e s e  b a s ic  a t t r i b u te s  o f  in f o r m a t io n  is  im p o r t a n t  i f  

w e  a re  to  u n d e r s ta n d  e d u c a t io n a l  is s u e s  a n d  c o n c e r n s  r e la te d  to  in f o r ­

m a t io n  in  c n e tw o rk e d  s o c ie ty .  O n e  s ig n i f i c a n t  c h a n g e  f ro m  t r a d i t io n a l  

n o t io n s  o f  in f o rm a t io n  to  in f o r m a t io n  in  a  n e tw o r k e d  e n v i r o n m e n t  is  

le s s  e m p h a s is  o n  in f o r m a t io n  a s  a f f e c t in g  th e  u n c e r ta in ty  s t a te  o f  th e  

in d iv id u a l  a n d  m o re  o n  in f o r m a t io n  a s  a n  e m p o w e r in g  to o l .  S u c h  a n  

e m p o w e r m e n t  to o l ,  w h e n  p r o p e r ly  m a n a g e d ,  a n d  w h e n  a p p r o p r ia t e  
v a lu e - a d d e d  p ro c e s s  a r e  a t t a c h e d  to  th e  in f o r m a t io n ,  ~ an  a s s i s t  a n  

in d iv id u a l  to  m a k e  b e t t e r  l i f e  d e c is io n s  a n d  c o n t r ib u te  to  th e  o v e r a l l  

p r o d u c t iv i ty  o f  a  s o c ie ty .

NETWORKED INFORMATION AND THE NEW LITERACY

T h e  te r m  l i t e r a c y  m e a n s  m a n y  th in g s  to  d i f f e r e n t  p e o p le .  I n  r e c e n t  

y e a r s ,  d i f f e r e n t  ty p e s  o f  l i t e r a c ie s  h a v e  b e e n  p r o p o s e d  a n d  d e f in e d .  

I n t ro d u c in g  th e  te r m  n e t w o r k  lite  r a c y  i n to  th i s  a l r e a d y  c o n f u s in g  a r r a y  

o f  te r m s  a n d  d e f in i t io n s  r e q u i r e s  s o m e  d i s c u s s io n  o f  th e  v a r io u s  te r m s  

a n d  h o w  th e y  a re  b e in g  u s e d .
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T y p e s  o f  L i t e r a c i e s

W ith  th e  r a n g e  o f  s e r v ic e s  a n d  r e s o u r c e s  a v a i la b le  o v e r  th e  In te rn e t ,  

w h a t  c o n s t i tu te s  l i t e r a c y  g iv e n  th is  e v o lv in g  n e tw o rk e d  s o c ie ty ?  P .L . 

1 0 2 -7 3 , T h e  N a t io n a l  L i t e r a c y  A c t  o f  1 9 9 1 , S e c t io n  3 , s ta te s :

T h e  te r m  “ l i t e r a c y "  m e a n s  a n  in d iv id u a l ’ s a b i l i ty  to  r e a d ,  w r i te ,  

a n d  s p e a k  E n g l i s h ,  a n d  to  c o m p u te  a n d  s o lv e  p r o b le m s  a t  

le v e ls  o f  p r o f ic ie n c y  n e c e s s a r y  to  fu n c t io n  o n  th e  j o b  a n d  in  

s o c ie ty ,  to  a c h ie v e  o n e ’s  g o a ls ,  a n d  d e v e lo p  o n e ’s  k n o w le d g e  

a n d  p o te n t ia l .

T h is  n o t io n  o f  l i te r a c y  is  th e  t r a d i t io n a l  v ie w — a n d  o n e  th a t  is  in c r e a s ­

in g ly  o u t- o f - d a te .

C o m p u te r  l i t e r a c y ,  f o r  e x a m p le ,  is  a n  a d d i t io n a l  e x te n s io n  o f  

t r a d i t io n a l  l i te r a c y ,  r e q u i r in g  th a t  in d iv id u a l s  c a n  c o m p le te  b a s ic  ta s k s  

o n  a  c o m p u te r  s u c h  a s  w o r d  p r o c e s s in g ,  c r e a t in g  a n d  m a n ip u la t in g  d a ta  

o n  a  s p r e a d s h e e t ,  o r  u s in g  o th e r  ty p e s  o f  s o f tw a re .  T h e  n o tio n  o f  m e d ia  

l i t e r a c y  r e c e n t ly  h a s  b e e n  in t r o d u c e d  a n d  is  d e s c r ib e d  a s  fo l lo w s  

(A u f d e r h e id e  a n d  F i r e s to n e ,  1 9 9 3 , p . I ,  v ) :

M e d ia  l i te r a c y ,  th e  m o v e m e n t  to  e x p a n d  n o tio n s  o f  l i te r a c y  to  

in c lu d e  th e  p o w e r f u l  p o s t - p r in r  m e d ia  th a t  d o m in a te  o u r  in f o r ­

m a t io n a l  la n d s c a p e ,  h e lp s  p e o p le  u n d e r s ta n d ,  p r o d u c e  a n d  

n e g o t ia te  m e a n in g s  in  a  c u l tu r e  m a d e  u p  o f  p o w e r fu l  im a g e s ,  

w o rd s  a n d  s o u n d s .  A  m e d ia  l i te r a te  p e r s o n — a n d  e v e r y o n e  

s h o u ld  h a v e  th e  o p p o r tu n i ty  to  b e c o m e  o n e — c a n  d e c o d e ,  

e v a lu a te ,  a n a ly z e  a n d  p r o d u c e  b o th  p r in t  a n d  e le c t r o n ic  m e d ia .

T h u s ,  m e d ia  l i t e r a c y  is  a  s t e p  b e y o n d  t r a d i t io n a l  n o t io n s  o f  l i te r a c y  

a l th o u g h  i t  d o e s  n o t  s p e c i f i c a l ly  m e n t io n  c o m p u t in g  s k i l l s  o r  s k i l l s /  

k n o w le d g e  r e l a te d  to  lo c a t in g ,  p r o c e s s in g ,  e x c h a n g in g ,  a n d  u s in g  

in f o r m a t io n  in  a  n e tw o r k e d  e n v i r o n m e n t

P r o b a b ly  th e  m o s t  e n c o m p a s s in g  n o t io n  is  in fo rm a t io n  l i t e r a c y .  

T h e  A s s o c ia t io n  f o r  S u p e r v i s io n  a n d  C u r r i c u lu m  D e v e lo p m e n t  s t a te d  in  

a  19 9 1  r e s o lu t io n  ( B r e iv ik ,  1 9 9 2 , p . 7 ) :

T o d a y 's  in f o r m a t io n  s o c i e ty  t r a n s c e n d s  a l l  p o l i t i c a l ,  s o c ia l ,  a n d  

e c o n o m ic  b o u n d a r i e s .  T h e  g lo b a l  n a tu r e  o f  h u m a n  in te r a c t io n s
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m a k e s  th e  a b i l i ty  to  a c c e s s  a n d  u se  in f o rm a t io n  c ru c ia l .  . . . 

In f o rm a t io n  l i te r a c y ,  th e  a b i l i ty  to  lo c a te ,  p ro c e s s ,  a n d  u se  

in f o rm a t io n  e f f e c t iv e ly ,  e q u ip s  in d iv id u a ls  to  ta k e  a d v a n ta g e  o f  

th e  o p p o r tu n i t ie s  in h e r e n t  in  th e  g lo b a l  in f o rm a t io n  s o c ie ty .  

In fo rm a t io n  l i te r a c y  s h o u ld  b e  a  p a r t  o f  e v e r y  s tu d e n t ’s  e d u c a ­

t io n a l  e x p e r ie n c e .

A lth o u g h  it  m ig h t  b e  a s s u m e d  w ith in  th is  d e f in i t io n ,  th e  r e s o lu t io n  

c o u ld  b e  s t r e n g th e n e d  to  m a k e  c le a r  th a t  in f o rm a t io n  l i te r a c y  in c lu d e s  

a n  " a b i l i ty  to  lo c a te ,  p ro c e s s ,  a n d  u s e  in f o rm a t io n  e f f e c t iv e ly ”  rega rd ­
le ss o f  de live ry  mechanism s and the type o f  fo rm a t in which that 
information appears ;  th a t  is ,  to  b e  l i te r a te ,  o n e  m u s t  b e  l i te r a te  w ith  b o th  

p r in t  a n d  e le c t ro n ic  fo rm a ts .
H a n c o c k  (1 9 9 3 .  p . 1) p ro v id e s  a d d i t io n a l  d e ta i l  d e s c r ib in g  in f o rm a ­

t io n  l i te r a c y ,  c o n c lu d in g  th a t  “ e d u c a t io n  s y s te m s  a n d  in s t i tu t io n s  m u s t  
ta k e  s e r io u s ly  th e  c h a l l e n g e s  o f  th e  In f o r m a t io n  A g e . T h is  in c lu d e s  

r e s t r u c tu r in g  th e  le a r n in g  p r o c e s s  to  r e f le c t  th e  u s e  o f  in f o rm a t io n  in  th e  

r e a l  w o r ld ,  [a n d ]  c h a n g in g  th e  ro le  o f  th e  te a c h e r  f ro m  p r e s e n te r  o f  
p r e f a b r ic a te d  fa c ts  to  f a c i l i ta to r  o f  a c t iv e  le a r n in g .”  In f o rm a t io n  l i te r a c y  

th r iv e s  in  a  r e s o u r c e - b a s e d  le a r n in g  t  '.v iro n m e n t r i c h  in  a  v a r ie ty  o f  

p r in t  a n d  e le c t ro n ic  in f o rm a t io n .
O c h s ,  e t  a l .  ( 1 9 9 1 )  p r o v id e  a n  e x c e l le n t  l i te r a tu r e  r e v ie w  o f  in fo r ­

m a t io n  l i te r a c y .  F ig u re  1 d e s c r ib e s  a  v e ry  u se fu l s e t  o f  g o a ls  a n d  o b je c tiv e s  

r e la te d  to  d e v e lo p in g  in fo rm a t io n  l i te ra c y  sk ills . T h e  g o a ls  a n d  o b je c t iv e s

Figure 1 Information Literacy Program: Goals 
and Objectives

A Understand the role and power of information in a democratic society. Students can describe 
and understand
• how scholars and researchers use information and keep currently informed;
• how practicing professionals use information and keep currently informed;
• how the use of information can improve the quality of scholars' and professionals’ work;
• the commodity nature of information: who generates, controls, and uses information—in 

particular, the role that governments play in the dissemination and control of information;
• the costs of misinformation; the possibilities of abuse and its consequences.

»
B. Understand the variety of the content and the format of information. Within their discipline,, 

students can:
• distinguish popular from scholarly treatments of a subject;
• distinguish between primary and secondary sources;
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• define various standard formats for the storage of scholarly information, e.g., print, 

microform, optical, floppy and compact disk, and magnetic tape;
• evaluate the quality of information and the usefulness of the content and format of a 

particular information tool based on relevant criteria.
C. Understand standard systems for the organization of information. Within their discipline,

students can:
• define types of data bases and their organization, e.g., records, fields, and the retrieval 

function/process;
• recognize that different types of reference sources lead to various forms and formats of 

information;
• define standard terms such as bibliographic citation, periodical index, abstract, and citation 

index:
• differentiate between the types of materials typically repre anted in a library’s catalog and 

those that are not;
• determine the index structure and access points of print or computerized information 

resources.

D. Develop the capability to retrieve information from a variety of systems and various formats.
Within their discipline students can:
• construct a logical plan to organize their search for information:
• describe the difference between controlled vocabularies and keywords and use both 

efficiently in their search strategy;
• effectively use logical operators (e.g., and, or, not) to link their search terms and intersect 

concepts in various electronic information systems;
• understand and apply the concepts of truncation and field qualification in various electronic 

information systems;
• describe and use appropriate services which are available to Assist them in locating 

information;
• successfully navigate within the libraries they use;
• accurately interpret bibliographic citations from print and computerized information re­

sources and locate the materials they represent;
• operate a standard personal computer, develop mastery of certain programs/software, and 

maintam a working awareness of others.

E. Develop the capability to organize and manipulate information for various access and retrieval
purposes. Within their discipline, students can:
• use a bibliographic file management package to organize downloaded citations and 

personal files of references;
• conduct their own needs assessment, based on relevant criteria, to identify suitable 

software packages appropriate to a given application;
• use electronic spreadsheets to reformat and analyze numeric data which has been <..iher 

downloaded or manually entered into the package;
• use a word processing package to format papers, reformat downloaded references and 

construct bibliographies;
• write correct bibliographic citations for books, journal articles, and conference reports.

Source: Cfchs, et at, 1991, pp. S3-37.
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w e re  d e v e lo p e d  in  th e  c o n te x t o f  u n d e rg ra d u a te  s tu d e n t  sk ills  a n d  k n o w l­

e d g e , b u t th e y  a re  u se fu l in  e x p a n d in g  o u r  th in k in g  to w a rd  n e tw o r k  

l i te r a c y  s k i l l s .  M o re o v e r ,  th e  o b je c t iv e s  o n  th is  l i s t  s u g g e s t  th e  im p o r ­

ta n c e  o f  s u c h  s k i l ls  in  n o t o n ly  h ig h e r  e d u c a t io n ,  b u t  a s  b a s ic  s k i l l s  f o r  

le a d in g  a  p ro d u c t iv e  l i fe  in  a  n e tw o r k e d  s o c ie ty .

A l th o u g h  th e  o b je c t iv e s  l i s te d  in  F ig u r e  1 te n d  to  b e  “ l ib r a r y  o r i ­

e n te d ."  th e y  o f f e r  a n  e x c e l le n t  p e r s p e c t iv e  o n  w h a t  ty p e s  o f  g e n e r ic  

s k i l l s  w e  n e e d  to  b e  te a c h in g  th e  p u b l i c  i f  th e y  a re  to  b “  p r o d u c t iv e  in  

a  n e tw o rk e d  e n v ir o n m e n t .  B u t  a t  th e  c o r e  o f  th e  n o tio r . o f  a ll th e  v a r io u s  

l i te r a c ie s  is  th e  id e a  o f  in f o rm a t io n  p r o b le m - s o lv in g  s k i l ls .

L i t e r a c y  a n d  I n f o r m a t i o n  P r o b l e m -S o l v i n g  S k i l l s

T h e s e  s k i l l s ,  o r  th e  “ B ig  S ix  S k i l l s ,"  a s  d e s c r ib e d  b y  E is e n b e r g  a n d  

B e rk o w itz  (1 9 9 0 ) .  s u g g e s t  th a t  p e o p le  s h o u ld  s u c c e s s fu l ly  s o lv e  p r o b ­

le m s  a n d  m a k e  d e c is io n s  b y  b e in g  a b le  to  e n g a g e  in  s ix  k e y  in f o r m a t io n  

p ro b le m -s o lv in g  a c t iv i t ie s  ( s e e  F ig u r e  2 ) .  P e o p le  in v o lv e d  w ith  th e  

In te rn e t  r e c o g n iz e  th e  im p o r ta n c e  o f  s u c h  s k i l l s  in  t r a in in g  a n d  e d u c a ­

tio n  p ro g r a m s .  W h a t th e y  s o m e t im e s  fa i l  to  r e c o g n iz e ,  h o w e v e r ,  is  th e  

im p o r ta n c e  o f  d e v e lo p in g  In te rn e t  s k i l l s  w i th in  th e  c o i. .is  o f  (1 )  r e a l  

n e e d  a n d  (2 )  th e  o v e ra l l  in f o rm a t io n  p r o b le m - s o lv in g  p ro c e s s .

T h e  f i r s t  c o n te x t  is  re a l  n e e d : c u r r ic u la r ,  l i f e ,  o r  w o rk .  W h i le  i t  is  

c e r ta in ly  p o s s ib le  to  le a r n  s k i l l s  in  is o la t io n ,  p r a c t ic e  a n d  r e s e a r c h  

c o n f i rm  th a t  p e o p le  le a r n  b e s t  w h e n  th e  u s e  a n d  p u rp o s e  a r e  c le a r .  

S tu d e n ts  c a n  p ro b a b ly  le a rn  to  c o m m u n ic a te  v ia  e -m a i l  o r  to  a c c e s s  a  

N A S A  d a ta  b a s e ,  b u t  th e y  w il l  e a g e r ly  e n g a g e  a n d  in te r n a l iz e  th e s e  

s k i l l s  i f  th e y  s e e  h o w  th e y  d i r e c t ly  r e la te  to  th e i r  s c h o o l  a s s ig n m e n ts ,  

p e r s o n a l  in te r e s t s ,  o r  w o rk  r e q u i r e m e n ts .

T h e  s e c o n d ,  a n d  o f te n  o v e r lo o k e d ,  c o n te x t  is  in f o r m a t io n  p r o b le m ­

s o lv in g  p ro c e s s  its e lf . C o m p u te r  a n d  te le c o m m u n ic a t io n s  te c h n o lo g ie s  

a re  s u p p o s e d  to  e x te n d  o u r  a b i l i t ie s  to  s o lv e  p r o b le m s .  T h a t  s o u n d s  f in e  ^  

in  th e  a b s t ra c t ,  L u t w h a t  d o e s  i t  r e a l ly  m e a n ?  A g a in ,  p r a c t i c e  a n d  

re s e a rc h  te l l  u s  th a t  w h e n  p e o p le  u n d e r s ta n d  h o w  s p e c i f ic  s k i l l s  f i t  in to  

a n  o v e ra l l  m o d e l  o r  p ro c e s s ,  th e  p o w e r  a n d  u s e f u ln e s s  o f  th e  s p e c i f i c  LZf 
s k i l ls  a re  e x p a n d e d .

T a s k  d e f in i t io n  is  s te p  o n e  o f  E is e n b e r g  a n d  B e r k o w i tz ’s  B ig  S ix  ' -f '*  

a p p ro a c h  to  in f o rm a t io n  p ro b le m - s o lv in g .  E le c t r o n ic  c o m m u n ic a t io n  i s  ^  

a ls o  a  p o w e r fu l  to o l  f o r  c o n s u l t in g  w i th  o th e r s  abouL  th e  b e s t  s t r a te g i e s  %  

f o r  s e e k in g  in f o rm a t io n  ( s te p  2 ) ,  to  lo c a te  a n d  a c c e s s  th e  in f o r m a t io n  ^
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1  F i g u r e  2  I n t e r n e t  C a p a b i l i t i e s  i n  a n  I n f o r m a t i o n  
I  P r o b l e m - S o l v i n g  C o n t e x t

The Big Six Skills Internet Capability Applica*‘on
1. Task Definition

1.1 Define the problem
1.2 Identify information 

requirements of 
the problem

E-mail to seek clarification from teachers
E-mail I to consult with qroup/team mems.
Discussion/interest 
groups (listservs,news­
groups)

I to share and discuss concerns/
I questions/problems with persons 
j in similar settings or with experts

2. Information seeking 
2.1 Determine the 

range of possible 
sources 

22 Evaluate to 
determine priority 
sources

Electronic libraries, 
data centers, resources

I
j to be aware of options, to 
: determine possible and priority 
1 sources

| WAIS, Gopher, various 
j Internet resource guides

i to determine possible resources, to 
: search for types of files and data 
■ bases available

i Use of AskERIC. NICs
I

j to consult on resources, files, data 
: bases

‘ E-mail : to consult with arouD/team mems.
I Electronic discussion 

groups (listservs. news­
groups)

1 to request recommendations from 
' persons in similar settings or from 
; experts

3. Location and Access
3.1 Locate sources 

(intellectually, 
physically)

3.2 Find information 
within sources

»•
Archie. Veronica ! to search for the location of spe- 

I cific files or data bases
WAIS. Gopher to search by subject within/across 

sites
Telnet, remote login, ftp to obtain remote access to com­

puters and electronic libraries
4. Use of information 

4.1 Engcge (read, 
view, ,:sten)

42 Extract relevant info
Download and file 
transfer, ftp

to get the relevant information from 
a remote computer to your own

5. Synthesis 
5.1 Organize 

information 
from multiple 
sources 

52 Present information

E-mail to share drafts and final communi­
cations

Listservs, newsgroups to share papers, repots, and other 
communications

Electronic journals to present paoers and reports
Ftp and Gopher sites to archive reports, papers, products

6. Evaluation 
6.1 Judge the product E-mail to gain feedback

(effectiveness)
62 Judge the process 

(efficiency)
Listservs, newsgroups to gain feedback

Source: M ichael B. E isenberg, Director, ER IC  C learinghouse on Information & Technology, School of Information 
S tudies . Syracuse  University. S y racu se . NY 13244.
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i t s e i f  ( s te p  3 ) ,  to  e x t r a c t  r e le v a n t  in f o r m a t io n  ( s te p  4 ) ,  to  p r e s e n t  th e  

r e s u l ts  ( s te p  5 ) ,  a n d  to  s e e k  r e a c t io n  to  y o u r  w o r k  ( s te p  6 ) .  T h e r e f o r e ,  it  

is  e s s e n t ia l  to  d e s ig n  a n d  d e l iv e r  In te r n e t  a n d  te c h n o lo g y  t r a in in g  w i th in  

th e  o v e ra l l  p ro b le m -s o lv in g  c o n te x t .

T h e  tw o  c o n te x ts ,  n e e d  a n d  p r o c e s s ,  p r o v id e  th e  n e c e s s a r y  a n c h o r s  

f o r  m e a n in g fu l  te c h n o lo g y  t r a in in g — a n d  in c r e a s in g  n e tw o r k  l i te r a c y .  

T h is  is  t r u e  r e g a r d le s s  o f  w h e th e r  th o s e  r e c e iv in g  th e  t r a in in g  a r e  

s tu d e n ts  g a in in g  th e i r  f i r s t  g l im p s e  o f  th e  In te rn e t ,  u n e m p lo y e d  w o r k e r s  

in v o lv e d  in  r e t r a in in g  p ro g r a m s ,  o r  c o r p o r a te  e x e c u t iv e s  s e e k in g  to  

s ta y  o n  to p  o f  e m e r g in g  te c h n o lo g ie s .  F ig u r e  2  o f f e r s  e x a m p le s  o f  

h o w  In te rn e t  c a p a b i l i t ie s  c a n  b e  p la c e d  in  th e  B ig  S ix  in f o r m a t io n  

p r o b le m - s o lv in g  c o n te x t .  T h e s e  a r e ,  o f  c o u r s e ,  j u s t  s o m e  o f  th e  o p t io n s .  

T h e  c h a n  is  e a s i ly  m o d i f ie d  a s  n e w  I n te rn e t  f u n c t io n s  a n d  r e s o u r c e s  a r e  

m a d e  a v a i la b le  o r  a s  te a c h e rs  a n d  s tu d e n ts  f in d  n e w  w a y s  to  a p p ly  

e x is t in g  c a p a b i l i t ie s .
N o t io n s  o f  in f o rm a t io n  p r o b le m  s o lv in g  a n d  th e  B ig  S ix  S k i l l s  c a n  

b e  u s e d  to  e n h a n c e  o u r  c o n c e p tu a l iz a t io n  o f  v a r io u s  ty p e s  o f  l i t e r a c ie s  

a n d  h o w  th e y  a re  r e la te d  to  e a c h  o th e r .  O f  c o n c e r n  a r e  (1 )  w e  c a n n o t  w a i t  

u n ti l  c o l le g e  f o r  s u c h  s k i l l s  to  b e  o b ta in e d ,  (2 )  h o w  th o s e  w h o  h a v e  n o t  

g o n e  o r  d o  n o t  i r t e n d  to  g o  to  c o l l e g e  w o u ld  o b ta in  s u c h  s k i l l s ,  (3 )  th e  

d e g re e  to  w h ic h  m e m b e r s  in  th e  e d u c a t io n  a n d  l ib r a r y  c o m m u n i ty  h a v e  

s u c h  s k i l l s  a n d  c o u ld  im p a r t  th o s e  s k i l l s  o n  o th e r s  in  th e  g e n e r a l  p u b l i c ,  

a n d  (4 )  a  r a n g e  o f  a d d i t io n a l  s k i l l s ,  u n iq u e  to  th e  n e tw o rk ,  n e e d  to  b e  

a d d e d  to  th e  l is t .

R e c a s t i n g  N o t io n s  o f  L i t e r a c y

R e c a s t in g  in f o rm a t io n  l i t e r a c y  n o t io n s  in to  th e  n e tw o r k e d  s o c i e ty  

a re  m in d  b o g g lin g .  P r o je c t  L i t e r a c y  U .S . e s t im a te d  th a t  a s  m a n y  a s  2 3  

m i l l io n  a d u l t  A m e r ic a n s  a re  f u n c t io n a l ly  i l l i t e r a te ,  l a c k in g  s k i l l s  b e ­

y o n d  th e  f o u r th -g r a d e  le v e l ,  w i th  a n o th e r  3 5  m i l l io n  s e m i l i t e r a te ,  

la c k in g  s k i l l s  b e y o n d  th e  e ig h th - g r a d e  le v e l  ( W h i te  H o u s e  C o n f e r e n c e  

o n  L ib r a r y  a n d  In f o rm a t io n  S e r v ic e s ,  1 9 9 1 ) . I t  m u s t  b e  r e m e m b e r e d  th a t  

th e s e  n u m b e r s  c o n s id e r  l i te r a c y  in  a  p r in t - b a s e d  s o c ie ty  a n d  n o t  in  a  

n e tw o r k e d  s o c ie ty .
F ig u r e  3  s u g g e s ts  a  p o s s ib le  a p p r o a c h  f o r  th in k in g  a b o u t  l i t e r a c y  in  

a  n e tw o r k e d  s o c ie ty .  A t  o n e  le v e l ,  a n  in d iv id u a l  m u s t  b e  a b le  to  r e a d  a n d  

w r i te — tr a d it io n a l  n o t io n s  o f  l i t e r a c y .  A t  a n o th e r  le v e l ,  th e  p e r s o n  m u s t  

b e  te c h n ic a l ly  l i te r a te ,  e .g . ,  b e  a b le  to  o p e r a te  c o m p u te r ,  te l e c o m m u n i­

c a t io n s ,  a n d  r e la te d  in f o r m a t io n  te c h n o lo g ie s .  A t  a  th i rd  le v e l , p e o p le  

n e e d  m e d ia  l i te r a c y ;  a t  y e t  a n o th e r  le v e l th e y  n e e d  n e tw o rk  li te r a c y . A ll 

o f  th e s e  ty p e s  o f  l i t e r a c ie s  c a n  b e  c a s t  in  th e  c o n te x t  o f  in fo rm a t io n  
p r o b le m - s o lv in g  s k i l l s .

P a p e r t  ( 1 9 9 3 )  e x p lo r e s  th e  im p o r ta n c e  o f  r e d e f in in g  l i te r a c y  in  a  

n e tw o r k e d  s o c ie ty .  H e  d is c u s s e s  “ k n o w le d g e  m a c h in e s ”  th a t p ro v id e  

c h i ld r e n  w ith  in t e r a c t iv e  le a r n in g  o p p o r tu n i t ie s  th a t  in c lu d e  v ir tu a l  

r e a l i ty  a n d  a n  a b i l i ty  to  h a v e  f r e e d o m  to  e x p lo r e  a n d  in te ra c t  in  an  
e le c t r o n i c  k n o w le d g e  a re n a :

S c h o o l  w ill  e i t h e r  c h a n g e  v e r y  r a d ic a l ly  o r  s im p ly  c o l la p s e .  It 

is  p r e d ic ta b le  ( th o u g h  s t i l l  a s to n is h in g )  th a t  th e  E d u c a t io n  

E s ta b l i s h m e n t  c a n n o t  s e e  f a r th e r  th a n  u s in g  n e w  te c h n o lo g ie s  

to  d o  w h a t  i t  h a s  a lw a y s  d o n e  in  th e  p a s t :  te a c h  th e  s a m e  

c u r r ic u lu m . . . .  I w o u ld  g o  fu r th e r :  th e  p o s s ib i l i ty  o f  f r e e ly  

e x p lo r in g  w o r ld s  o f  [ e le c t r o n ic ]  k n o w le d g e  c a l l s  in to  q u e s t io n  

rh e  v e ry  id e a  o f  a n  a d m in is te r e d  c u r r ic u lu m .

Nelwnrk Literacy in an Electronic Society: An Educational Disconnect? 159

Figure 3 Thinking about Literacy Concepts
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B u t w h a t  P a p e r t  d o e s  n o t  te l l  u s  is  w h a t ,  s p e c i f ic a l ly ,  a r e  th e  s k i l l s  a n d  

k n o w le d g e  th a t  th e s e  c h i ld r e n  w il l  n e e d  to  b e  l i te r a te  in  th i s  n e tw o r k e d  

e n v ir o n m e n t ,  a n d  h o w  th e y  w il l  b e  ta u g h t  th e s e  s k i l l s .

A  b e g in n in g  d is c u s s io n  p ie c e  f o r  th e  k n o w le d g e  a n d  s k i l l s  th a t  

m ig h t  c o m p r is e  n e tw o r k  l i te r a c y  f o r  th e  g e n e ra l  p u b l i c  in c lu d e s :

K n o w le d g e

• a w a r e n e s s  o f  th e  r a n g e  a n d  u s e s  o f  g lo b a l  n e tw o r k e d  in f o r m a ­

tio n  re s o u rc e s  a n d  s e r v ic e s ;

• u n d e r s ta n d in g  o f  th e  ro le  a n d  u s e s  o f  n e tw o r k e d  in f o r m a t io n  in  

p ro b le m  s o lv in g  a n d  in  p e r f o r m in g  b a s ic  l i f e  a c t iv i t ie s ;

u n d e r s ta n d in g  o f  th e  s y s te m  b y  w h ic h  n e tw o r k e d  in f o r m a t io n  

is  g e n e ra te d ,  m a n a g e d ,  a n d  m a d e  a v a i la b le .

S k i l l s

• r e t r ie v e  s p e c i f ic  ty p e s  o f  in f o r m a t io n  f ro m  th e  n e tw o r k  u s in g  a  

r a n g e  o f  in f o r m a t io n  d is c o v e r y  to o ls ;

•  m a n ip u la te  n e tw o r k e d  in f o r m a t io n  b y  c o m b in in g  i t  w i th  o th e r  

r e s o u r c e s ,  e n h a n c in g  it , o r  o th e r w is e  in c r e a s in g  th e  v a lu e  o f  th e  
in f o rm a t io n  f o r  p a r t ic u l a r  s i tu a t io n s ;

• u s e  n e tw o r k e d  in f o r m a t io n  to  a n a ly z e  a n d  r e s o lv e  b o th  w o rk -  

a n d  p e r s o n a l - r e la te d  d e c is io n s  a n d  o b ta in  s e r v ic e s  th a t  w il l  

e n h a n c e  th e i r  o v e ra l l  q u a l i ty  o f  l i f e .

S u c h  k n o w le d g e  a n d  s k i l l s  c a n n o t  b e  s e e n  a s  “ s u p p le m e n ta l”  to  t r a d i­

t io n a l  l i te r a c y ,  b u t  r a th e r  a s  p a r t  o f  a  r e c o n c e p tu a l i z e d  n o t io n  o f  l i t e r a c y  
in  a n  e le c t r o n ic  s o c ie ty .

T h e s e  s k i l l s  a n d  k n o w le d g e  a r e  t a r g e te d  a t  th e  g e n e r a l  p u b l i c  f o r  

n e t w o r k  l i te r a c y .  L ik e ly  a s  n o t ,  th e y  w i l l  r e q u i r e  o th e r  “ l i t e r a c ie s ”  to  

a l r e a d y  b e  in  p la c e  ( s e e  F ig u r e  3 ) . A d d i t io n a l  k n o w le d g e  a n d  s k i l l s  

c e r ta in ly  c a n  b e  in c lu d e d  in  th is  b e g in n in g  l i s t  B u t  e v e n  th e s e  k n o w le d g e s  

a n d  s k i l l s  l i s t e d  a b o v e ,  w h i le  s e e m in g ly  b a s ic  a n d  r u d im e n ta r y  to  th e  

a l r e a d y  n e tw o r k  l i te r a te ,  w il l  r e q u i r e  n a t io n a l  c o m m itm e n t  a n d  a  r a n g e  

o f  p r o g r a m s  i f  th e y  a r e  to  b e c o m e  c o m m o n p la c e  in  s o c ie ty .
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A n s w e r s  to  w h a t  c o n s t i tu te s  n e tw o r k  l i te r a c y  a n d  h o w  n e tw o rk  

l i te r a c y  r e la te s  to  o th e r  ty p e s  o f  “ l i te r a c ie s "  r e q u i r e s  im m e d ia te  a t t e n ­

tio n  a n d  r e s e a rc h .  B u t a s  m o re  in f o rm a t io n  s e r v ic e s  a n d  re s o u rc e s  a re  

n e tw o r k e d ,  th o s e  in d iv id u a ls  w h o . fo r  w h a te v e r  r e a s o n ,  c a n n o t  a c c e s s  

a n d  u s e  th e m  w il l  b e  s e v e r e ly  d i s a d v a n ta g e d  in  s o c ie ty .  T h e y  m a y  be  

u n a b le  to  o b ta in  g o o d  j o b s :  th e y  m a y  n o t  b e  a b le  to  c o m m u n ic a te  

e f f e c t iv e ly  w i th  g o v e r n m e n ta l  u n its ;  th e y  m a y  n o t  b e  a b le  to  e x p lo i t  

a  r a n g e  o f  s e l f - h e lp  o r  e n te r ta in m e n t  s e r v ic e s  a v a i la b le  o v e r  th e  n e t­

w o rk :  a n d  th e y  m a y  b e c o m e  d i s e n f r a n c h i s e d  f ro m  m a in s t r e a m  s o c ie ta l  

g o a ls  a n d  v a lu e s .  Im p lic a t io n s  f ro m  s u c h  a  w id e n in g  g u l f  b e tw e e n  

th e  n e tw o r k  l i te r a te  a n d  th e  i l l i te r a te  a r e  s ig n i f i c a n t  a n d  r e q u ire  o u r  

im m e d ia te  a t te n t io n .

INFORMATION IN THE EVOLVING 
NETWORKED SOCIETY

E v e n  th o s e  w h o  a r e  c r e a t in g  th e  n e tw o r k e d  s o c ie ty  c a n n o t  p r e d ic t  

h o w  it w il l  e v o lv e .  I t  is  s t i l l  to o  e a r ly  to  d e te r m in e  h o w  th e  p u b lic  c a n  

b e s t  b e  c o n n e c te d ,  w h ic h  a p p l i c a t io n s  w i l l  b e  m o s t  u s e f u l  to  th e  p u b lic ,  

w h ic h  ty p e s  o f  s e r v ic e s  s h o u ld  b e  m a d e  p u b l ic ly  a v a i l a b le  a n d  w h ic h  

w il l  b e  c o s te d ,  a n d  w h a t  m ig h t  d i f f e r e n t ia te  ro le s  a m o n g  th e  g o v e r n ­

m e n t ,  th e  p u b l i c  s e c to r ,  a n d  th e  p r iv a te  s e c to r  in  d e v e lo p in g  a n d  

o p e r a d n g  th e  I n te m e t /N R E N .
W h a t  w e  d o  k n o w , h o w e v e r ,  is  th a t  in f o r m a t io n  in  th i s  e v o lv in g  

n e tw o r k e d  s o c ie ty  m a y  h a v e  d i f f e r e n t  c h a r a c te r i s t i c s  th a n  in f o rm a t io n  

in  th e  p r e n e tw o r k e d  s o c ie ty .  T h e  f o l lo w in g  a s p e c t s  o f  in f o r m a t io n  in  a  

n e tw o r k e d  e n v i r o n m e n t  w i l l  r e q u i r e  u s  to  r e th in k  e d u c a t io n a l  p ro g r a m s  

to  e n s u r e  n e tw o r k  l i te r a c y .

P e r v a s i v e n e s s  o f  E l e c t r o n i c  I n f o r m a t i o n

I n c r e a s in g ly ,  in f o r m a t io n  is  in  a  d ig i ta l ,  e le c t r o n ic  f o r m a t .  C u r ­

r e n t ly ,  in f o r m a t io n  te n d s  to  b e  (1 )  c r e a t e d  in  e le c t r o n ic  f o r m a t  a n d  th e n , 

i f  n e c e s s a r y ,  t r a n s f e r r e d  in to  a  p a p e r  f o r m a t ,  o r  (2 )  c r e a te d  in  e le c ­

t r o n ic  f o r m a t  a n d  n e v e r  m ig r a te d  in to  a  p a p e r  f o r m a t .  T h e  v a s t  m a jo r i ty  

o f  B u r e a u  o f  th e  C e n s u s  d a ta ,  c l im a te  a n d  w e a th e r  d a ta  b e a m e d  d o w n  

f r o m  s a te l l i t e s ,  a n d  a  r a n g e  o f  r e s e a r c h  d a t a  w i l l  n e v e r  b e  m ig r a te d  in to  

a  p a p e r  f o r m a t .  T h u s ,  in c r e a s in g ly ,  u s e r s  o f  in f o r m a t io n  w i l l  e i th e r
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h a v e  to  id e n t ify  a n d  a c c e s s  in f o r m a t io n  in  e le c t r o n ic  fo r m a t  o r  th e y  
w il l  b e  u n a b le  to  u se  i t  a t  a ll .

C o n v e r g e n c e  o f  I n f o r m a t i o n  T e c h n o l o g i e s

T h e  c o m p u te r  th a t  s i t s  o n  m y  o f f ic e  d e s k  is  ( a )  a  c o m p u te r ,  (b )  a  C D -  

R O M  re a d e r ,  (c )  a  f a x  m a c h in e ,  a n d  (d )  a  w o r ld w id e  t e l e c o m m u n ic a ­

tio n s  n o d e !  T o  r e f e r  to  th is  m a c h in e  a s  a  “ m e r e ”  c o m p u te r  is a n  in su lt!  

In c re a s in g ly , it h as  b e c o m e  a lm o s t  im p o s s ib le  to  d e te rm in e  w h e re  a  

te le c o m m u n ic a t io n s  te c h n o lo g y , a  c o m p u te r  te c h n o lo g y , a n d  o th e r  in fo r ­

m a tio n  te c h n o lo g ie s  b e g in  o r  e n d . M e r g e r s  a m o n g  c a b le  T V  c o m p a n ie s ,  

c o m p u te r  c o m p a n ie s ,  s o f tw a r e  p r o d u c e r s ,  a n d  te le p h o n e  c o m p a n ie s  

te s t i fy  to  th e  fa c t  th a t  th e  n e w  in f o r m a t io n  te c h n o lo g ie s  w ill  b e  m u l t i ­

ta s k e d  a n d  s e a m le s s ly  c o m b in e  m a n y  te c h n o lo g ie s  in to  o n e  p a c k a g e .

T ra n s f e r a b i l i t y  o f  D ig i t a l  I n f o r m a t i o n

R e la te d  to  th e  c o n v e rg e n c e  o f  in f o r m a t io n  te c h n o lo g y  is th e  t r a n s ­

fe r a b i l i ty  o f  d ig i ta l  in f o rm a t io n .  O n c e  in f o r m a t io n  is  in  a  d ig i ta l  f o r m a t ,  

i t  c a n  b e  tra n s fe r re d , m a n ip u la te d , e d ite d , r e v is e d , a n d  s e n t th ro u g h  e n d ­

le s s  tra n sm itte rs  a n d  re c e iv e rs . A  d ig i ta l  p ic tu r e  o f  th e  M o n a  L is a  c a n  b e  

e n h a n c e d ,  c h a n g e d ,  “ b r u s h e d  u p ,”  o r  o th e r w i s e  m a n ip u la te d ,  s e n t  o v e r  

a  n e tw o rk ,  d o w n lo a d e d  a n d  “ b r u s h e d  u p ”  a g a in  w ith  e x is tin g  s o f tw a re . 

O n c e  in fo rm a tio n  is d ig ita l , i t  c a n  g o  a n y w h e re ,  to  a n y o n e , a t  a n y  tim e . 

S o c ie ty  w ill  b e  in  a  s e a  o f  in fo rm a tio n  a n d  o n ly  th o s e  in f o rm a t io n  s e r v ic e s  

a n d  p ro d u c ts  th a t  m e e t  r e a l  n e e d s ,  o f f e r  t r u e  u s e r - f r i e n d ly  s o f tw a r e ,  

a n d  m a k e  l i f e  e a s ie r  (a s  o p p o s e d  to  m o r e  d i f f ic u l t )  w il l  p ro s p e r .

I n f o r m a t i o n  f o r  E l e c t r o n i c  S e r v i c e s  D e l i v e r y

T o  d a te ,  e m p h a s is  h a s  b e e n  p la c e d  o n  d e l iv e r y  o f  e le c t ro n ic  in f o r ­

m a t io n  ra th e r  th a n  d e l iv e ry  o f  e le c t r o n ic  s e r v i c e s .  D u m p in g  g ig a b i te s  o f  

d a ta  o n  th e  n e tw o rk  is  n o t  th e  s a m e  a s  p r o v id in g  s e r v ic e s  to  s u c c e s s f u l ly  

u s e  th a t  in f o rm a t io n  in  o n e ’s  d a i ly  l i f e .  T h e  A T M  m a c h in e s  a t  lo c a l  

b a n k s  a re  o n ly  th e  b e g in n in g .  I n c r e a s in g ly  g o v e r n m e n t  s e r v ic e s ,  f o r  
e x a m p le ,  w il l  b e  d e l iv e r e d  th r o u g h  a  r a n g e  o f  e le c t r o n ic  k io s k s  a n d  

d ir e c t ly  to  th e  h o m e  (M c C lu r e ,  e t  a l . ,  1 9 9 2 ) .  S h o p p in g ,  f in a n c ia l  

s e r v ic e s ,  e n te r ta in m e n t ,  p u b l i c  e d u c a t io n ,  a n d  o th e r  s e r v ic e s  w i l l  b e  

c o m m o n p la c e  o n  th e  n c iy v c k .  I n d iv id u a l s  u n a b le  o r  u n w il l in g  to  ta k e  

a d v a n ta g e  o f  th e s e  e le c t ro n ic  s e r v ic e s — e s p e c i a l l y  g o v e r n m e n t  s e r ­

v ic e s — w ill  b e  in c r e a s in g ly  d is a d v a n ta g e d .
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N e w  I n f o r m a t i o n  N a v i g a t i o n  S k i l l s

In  th e  s h o r t  te r m , p e o p le  w ill  b e  fo r c e d  to  “ d r in k  f ro m  f i r e h o s e s "  a s  

a  g lu t  o f  in f o r m a t io n  r e s o u r c e s  a n d  s e r v ic e s  o v e r w h e lm  th e m . N e w  

in f o r m a t io n  n a v ig a t io n  s k i l l s  o n  th e  n e tw o rk  w ill  b e  a  p r e r e q u is i te  fo r  

s u c c e s s f u l  u s e .  A l r e a d y ,  i t  is  c l e a r  th a t  i f  in d iv id u a ls  c a n n o t  u s e  a  

“ g o p h e r ,”  a  W A I S .  o r  “ te ln e t”  to  a n  “ F T P  s i te .”  th e y  w il l  b e  h o p e le s s ly  

s w a l lo w e d  in  a  s e a  o f  in f o r m a t io n  a n d  r e s o u rc e s — d r o w n e d ,  a s  it  w e re , 

in  in f o r m a t io n .  T r a d i t io n a l  n a v ig a t io n a l  to o ls  s u c h  a s  th e  c a rd  c a ta lo g  

a t  th e  l ib r a r y ,  th e  S u n d a y  n e w s p a p e r  l i s t in g  o f  te le v is io n  p r r .g ra m s , o r  

r e l ia n c e  o n  o n e  o r  tw o  “ k e y ”  n e w s p a p e r s  o r  jo u r n a l s  w il l  b e  g ro s s ly  

in a d e q u a te  to  id e n t i f y  a n d  r e t r ie v e  n e tw o rk e d  in f o rm a t io n .

“ B o t t o m -U p ”  I n f o r m a t i o n  S e r v i c e s  D e v e l o p m e n t

D u e  in  p a r t  to  s o m e  o f  th e  a b o v e  c h a r a c te r i s t i c s ,  in d iv id u a l  in fo -  

p r e n e u r s  h a v e  i t  in  th e i r  p o w e r  to  d e v e io p .  te s t ,  m a r k e t ,  a n d  d is t r ib u te  

a  r a n g e  o f  in f o r m a t io n  p ro d u c t s  a n d  s e r v ic e s .  S u c h  s e r v ic e s  a n d  d e v e l ­

o p m e n t  e f f o r t s  h a v e  b e e n  la r g e ly  in  th e  d o m a in  o f  la r g e  c o m p a n ie s .  N o  

m o r e .  T h e  n a tu r e  o f  th e  in f o r m a t io n  te c h n o lo g y  a l lo w s  a m o e b a - l ik e  

d e v e lo p m e n ts  b y  in d iv id u a l s  w i th  c u r io s i ty ,  p e r s e v e r a n c e ,  a n d  g o o d  

id e a s .  T h e  r a p id ly  e x p a n d in g  c o m m u n ity  n e tw o r k in g  m o v e m e n t  is  a  

g o o d  e x a m p le  o f  th i s  p h e n o m e n o n  (C iv i l l e .  1 9 9 3 ) . in d iv id u a l s  w h o  

w is h  to  ta k e  a d v a n ta g e  o f  th e  n e w  te c h n o lo g ie s ,  w h o  k n o w  h o w  to  

o p e r a te  th e m , a n d  s e e  p o s s ib le  a p p l i c a t io n s  c a n  d e v e lo p  th e s e  s e r v ic e s  

f r o m  th e i r  h o m e — e i t h e r  to  e n h a n c e  th e  q u a l i ty  o f  th e i r  l i f e  o r  f o r  

e c o n o m ic  g a in .

F i l t e r i n g  a n d  S y n t h e s i z i n g  I n f o r m a t i o n

W ith  th e  g lu t  o f  d ig i ta l  in f o r m a t io n ,  f i l t e r in g  a n d  s y n th e s iz in g  th a t  

in f o r m a t io n  a n d  d e te r m in in g  w h ic h  in f o r m a t io n  is  n e e d e d  in  w h a t  

s i tu a t io n s  w i l l  b e  a  c r i t i c a l  c o n c e r n  f o r  in d iv id u a l s  in  th e  n e tw o rk e d  

s o c ie ty .  T h e  o n ly  w a y  to  d e a l  w i th  s u c h  la r g e  a m o u n ts  o f  in f o rm a t io n  

is  to  d e v e lo p  m e c h a n is m s  to  f i l t e r  a n d  s y n th e s iz e  it. S u c h  in f o r m a t io n  

r e t r ie v a l  t e c h n iq u e s  w i l l  h a v e  to  b e  u n iq u e ly  in d iv id u a l i z e d  in  th e i r  

d e s ig n .  “ P r o f i l e s ”  o f  th e  in f o r m a t io n  n e e d s  o f  in d iv id u a l s  w il l  b e  

c o n v e n e d  b y  “k n o w - b o ts ”  th a t  s c a n  th e  n e tw o r k  f o r  s p e c i f ic  ty p e s  o f  

in f o r m a t io n  o f  in t e r e s t  to  th e  in d iv id u a l ,  s y n th e s iz e  th a t  in f o rm a t io n ,  

a n d  r e p o r t  i t  i n  a  t im e ly  a n d  o r g a n iz e d  f a s h io n .  K n o w le d g e  m a n a g e m e n t  

w il l  b e  m u c h  m o r e  im p o r t a n t  th a n  in f o r m a t io n  m a n a g e m e n t .
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I n f o r m a t i o n  in  S e a r c h  o f  P e o p l e

In  th e  p a s t ,  i t  h a s  b e e n  e x t r e m e ly  d i f f ic u l t  f o r  in d iv id u a ls  to  

“ p u b l i s h ”  th e i r  id e a s  o r  m a k e  th e m  w id e ly  a v a i l a b le  to  a  la rg e  a u d ie n c e .  

In  th e  fu tu re ,  th e  p ro b le m  w il l  b e  th e  r e v e r s e .  T h e r e  a r e  th o u s a n d s  o f  

m e s s a g e s  p o s te d  o n  U s e n e t  d i s c u s s io n  g r o u p s  to d a y  th a t  a re  n e v e r  r e a d ;  

e n d le s s  p a p e r s  a n d  a r t ic l e s  p o s te d  o n  th e  n e tw o r k  th a t  a re  ig n o r e d ;  a n d  

h u n d re d s  o f  u n r e a d  e - m a i l  m e s s a g e s  d e le t e d  f ro m  r e a d e r  f i le s  e v e r y  d a y .  

T h e  n e tw o rk  h a s  m a d e  i t  e a s y  to  p r o d u c e  a n d  s e n d  in f o r m a t io n ;  th e  

p ro b le m  is  to  g e t  p e o p le  to  r e a d  o r  r e v ie w  th e  in f o rm a t io n  s e r v ic e  o r  

p ro d u c t  s e n t  th e m . T h e  ty r a n n y  o f  in f o r m a t io n  o v e r lo a d ,  d e s p i te  s o p h i s ­

t ic a te d  f i l te r s  a n d  s y n th e s iz in g  d e v ic e s ,  is  l ik e ly  to  b e  r e s o lv e d  b y  
ig n o r in g  m o s t  in f o rm a t io n .

P r i v a c y  P r o t e c t i o n

B e c a u s e  o f  m a n y  o f  th e  c h a r a c t e r i s t i c s  o u t l in e d  a b o v e ,  th e  n e t ­

w o rk e d  e n v ir o n m e n t  w il l  in c r e a s e  th e  d i f f ic u l ty  o f  p r o te c t in g  in d iv id u ­

a l s '  p r iv a c y .  T h e  P r iv a c y  A c t  o f  1 9 7 4  (5  U .S .C . 5 5 2 a )  a n d  th e  C o m p u te r  

M a tc h in g  a n d  P r iv a c y  P r o te c t io n  A c t  o f  1 9 8 8  (P .L .  1 0 0 -5 0 3 )  p r o v id e  

a  n u m b e r  o f  im p o r ta n t s a f e g u a rd s  to  e n s u r e  th a t th e  g o v e rn m e n t,  o r  o th e r s , 
d o  n o t d iv u lg e  c e r ta in  in fo rm a t io n  a b o u t  in d iv id u a ls . T h e  s u c c e s s  o f  

th e s e  p o lic ie s  in  th e  n e tw o rk e d  e n v ir o n m e n t ,  h o w e v e r ,  is  u n c le a r .

N e w  i n f o r m a t i o n  t e c h n o l o g i e s ,  a n d  th e  i n c r e a s e d  u s e  o f  
a u th e n t ic a t io n  d e v ic e s  to  c o n f i r m  t r a n s a c t io n s  b e tw e e n  s e n d e r  a n d  

r e c ip ie n t  ( e s p e c ia l ly  f o r  c e r t a in  p e r s o n a l  s e r v ic e s  e .g . ,  s o c ia l  s e c u r i ty  

in f o rm a t io n )  w i l l  s t r a in  o u r  a b i l i ty  to  k e e p  p r iv a te  in f o rm a t io n  a b o u t  

o u r s e lv e s  to  o u r s e lv e s .  W i th o u t  a d e q u a te  p o l ic y  a n d  e n f o r c e m e n t ,  

g o v e r n m e n ts  a n d  c o m m e r c i a l  f i r m s  c a n  e a s i ly  m a in ta in  f i le s  o f  
“ p e r s o n a l  d a ta ”  l in k e d  to  s p e c i f ic  in d iv id u a l s  th a t  c a n  b e  m a tc h e d  to  

o th e r  f i le s  to  p ro d u c e ,  f o r  e x a m p le ,  c o m p o s i t e  “ b u y in g  p a t t e r n s ”  th a t  

in c lu d e  s p e c i f ic  ty p e s  o f  p u r c h a s e s  b y  s p e c i f ic  in d iv id u a l s ,  d e m o ­

g r a p h ic  in f o rm a t io n  a b o u t  a  p e r s o n ’s  h o u s e h o ld  a n d  in c o m e ,  a n d  o th e r  

ty p e s  o f  in f o rm a t io n .

ISSUES AND IMPLICATIONS

L ite r a c y  in ,  a n d  fo r ,  a n  e le c t r o n i c  s o c ie ty  w i l l  r e q u i r e  a  m a jo r  

o v e rh a u l  a n d  r e th in k in g .  A s  th e  e d u c a t io n a l  s y s te m  c u r r e n t ly  o p e r a te s ,
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it is  i l l - p r e p a r e d  f o r  th e  c h a l l e n g e s  i t  f a c e s  in  m ig r a t in g  in d iv id u a ls  f ro m  

a  p r in t - b a s e d  s o c ie ty  to  a  d ig i ta l ,  n e tw o r k - b a s e d  s o c ie ty .  T h e r e  a re  a  

n u m b e r  o f  is s u e s  th a t  w il l  n e e d  to  b e  a d d r e s s e d  i f  w e  a re  to  m o v e  

s u c c e s s f u l ly  in to  a  n e tw o r k e d  s o c ie ty  w h e re  a ll  m e m b e r s  o f  so c ie ty  

h a v e  a  le v e l p la y in g  f i e ld  to  b e  e m p o w e r e d  b y  th e  n e tw o rk .

I n c r e a s i n g  A w a r e n e s s  o f  t h e  I m p o r t a n c e  o f  N e tw o r k  L i t e r a c y

T h e  f i r s t  is s u e  th a t  m u s t  b e  a d d r e s s e d  is  in c r e a s in g  th e  a w a r e n e s s  o f  

g o v e r n m e n t  p o l i c y m a k e r s  ( a t  a ll le v e ls  o f  g o v e r n m e n t)  a n d  th e  p u b lic  

a t  la rg e  th a t  n o t io n s  o f  l i te r a c y  h a v e  c h a n g e d ,  a n d  w il l  c o n t in u e  to  

c h a n g e  in  th e  fu tu re .  L i t e r a c y  <~annot b e  d e f in e d  s im p ly  a s  th e  a b i l i ty  to  

r e a d  a n d  w r i te  a t  a  f o u r th -g r a d e  le v e l .  I t in c lu d e s  a  r a n g e  o f  te c h n o lo g i­

c a l ly  b a s e d  s k i l l s  a s  w e ll  a s  in f o rm a t io n  p r o b le m - s o lv in g  s k i l l s .

I n c r e a s in g  a w a r e n e s s  is  l in k e d  to  d e m o n s t r a t in g  th e  im p o r ta n c e  o f  

n e tw o r k e d  l i te r a c y  a n d  th e  im p a c t  o f  n e tw o r k  l i te r a c y  o n :

th e  in d iv id u a l ’ s a b i l i ty  to  o p e r a te  s u c c e s s f u l ly  in  a  n e tw o rk e d  

e n v i r o n m e n t :

• s o c i e ty ’s  a b i l i ty  to  e m p o w e r  th e  in d iv id u a l  to  b e  a  p ro d u c t iv e  

m e m b e r  o f  s o c ie ty ;

• th e  e c o n o m ic  p r o d u c t iv i ty  o f  d ie  c o u n t r y  a n d  th e  a b i l i ty  o f  th e  

U n i te d  S ta te s  to  c o m p e te  s u c c e s s f u l ly  w i th  a  k n o w le d g e a b le  

a n d  te c h n ic a l ly  s k i l l e d  w o r k f o r c e .

S u c h  im p a c ts  w i l l  h a v e  a  s ig n i f i c a n t  e f f e c t  o n  h o w  w e l l  th i s  c o u n tr y  
w il l  m a in ta in  le a d e r s h ip  n o t  o n ly  iu  in d u s t r y ,  b u t  in  h e a l th  c a re ,  

m a n u f a c tu r in g ,  d e l iv e r y  o f  s e r v ic e s ,  a n d  th e  i n d i v id u a l ’s  p u r s u i t  

o f  h a p p in e s s .

R e a c h i n g  A g r e e m e n t  o n  W h a t C o n s t i t u t e s  I n f o r m a t i o n  a n d  

N e tw o r k  L i t e r a c y  S k i l l s  a n d  K n o w le d g e
A  m a jo r  im p e d im e n t  to  d e v e lo p in g  p r o g r a m s  f o r  in c r e a s in g  n e t­

w o r k in g  l i t e r a c y  in  th i s  c o u n tr y  is  th a t  w e  h a v e  b e e n  u n a b le  to  

o p e r a t io n a l iz e  s k i l l s ,  c o m p e te n c ie s ,  a n d  k n o w le d g e  th a t  c o u ld  c o n s t i ­

tu te  “ n e tw o r k  l i t e r a c y .”  D e b a te  c o n t in u e s  a b o u t  h o w  b e s t  to  d e f in e  a n d  
m e a s u re  t r a d i t io n a l  n o t io n s  o f  l i t e r a c y — to  s a y  n o th in g  o f  n e tw o r k ? -
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l i te r a c y .  Y e t .  u n ti l  w e  c a n  o p e r a t io n a l i z e  th e  te rm  n e t w o r k  l i t e r a c y ,  

w e  c e r ta in ly  w ill n o t b e  a b le  to  te a c h  i t  a n d  d e te r m in e  th e  d e g r e e  to  

w h ic h  in d iv id u a ls  h a v e  g a in e d  s u c h  s k i l l s .

A n d  a s  s u g g e s te d  b y  th e  o p e n in g  q u o te  to  th is  p a p e r ,  th e  e x is t in g  

le v e l o f  k n o w le d g e  a n d  s k i l l s  o f  m o s t  p e o p le  in  th is  c o u n tr y  ( to  s a y  

n o th in g  o f  th o s e  w o r ld w id e )  in  d e a l in g  w i th  th e  n e w  in f o rm a t io n  

te c h n o lo g ie s  is  a b y s m a l.  T h e  r e a l i ty  is  th a t  i f  y o u  c a n n o t  r e a d , y o u  

c a n n o t  u s e  th e  n e tw o rk . R e a c h in g  a g r e e m e n t  o n  w h a t  l i te r a c y  s k i l l s  a r e  

e s s e n t ia l  f o r  th e  p u b lic  w il l  r e q u i r e  m u c h  c o o r d in a t io n  a m o n g  f e d e r a l ,  

s ta te ,  a n d  lo c a l  g o v e rn m e n ts ,  p r iv a te  f o u n d a t io n s ,  a n d  o th e r s .  U n f o r tu ­

n a te ly .  m a n y  o f  th e s e  s a m e  in d iv id u a l s  th e m s e lv e s  a re  u n f a m i l ia r  w i th  

w h a t  th e  n e tw o rk  is  a n d  h o w  it w o rk s .

R e v i s i n g  t h e  F e d e r a l  P o l i c y  F r a m e w o r k

T h e  b r i e f  o v e rv ie w  o f  p o l i c y  r e l a te d  to  th e  In te m e t /N R E N  a n d  

l i te r a c y  s u g g e s ts  th a t  a  s ig n i f i c a n t  d is c o n n e c t  e x is ts .  N o t  u n t i l  th e  

p r o p o s e d  H .R . 1 7 5 7 . th e  H ig h  P e r f o r m a n c e  C o m p u t in g  a n d  H ig h  S p e e d  

N e tw o r k in g  A p p lic a t io n s  A c t ,  h a s  th e r e  b e e n  s o m e  l in k a g e  b e tw e e n  

d e v e lo p m e n t  o f  th e  I n t e m e t /N R E N  w ith  e d u c a t io n  a n d  t r a in in g  c o n ­

c e rn s .  W h ile  th e  l in k a g e  b e tw e e n  th e  d e v e lo p m e n t  o f  th e  n e tw o rk  w ith  

e d u c a t io n  is  la u d a b le ,  H .R . 1 7 5 7  s t i l l  d o e s  n o t  a d d r e s s  l i te r a c y  is s u e s ,  

i .e . ,  e d u c a t in g  th e  g e n e ra l  p o p u la t io n ,  o r  in  s o m e  c a s e s ,  r e t r a in in g  th e  

p o p u la t io n  to  b e  a b le  to  w o r k  a n d  l iv e  in  “ C y b e r s p a c e ”  (C o m m u n ic a -  

d o n s ,  C o m p u te r s  a n d  N e tw o r k s ,  1 9 9 1 ) .

A  f e d e r a l  p o l ic y  in i r ia t iv e  th a t  h a s  a s  i t s  o b je c t iv e  to  d e v e lo p  a  

p r o g r a m  th a t  w ill  t r a in  o r  r e t r a in — o r  e v e n  m a k e  a v a i l a b le — n e tw o r k  

l i te r a c y  s k i l l s  to  th e  p o p u la t io n  is  e s s e n t i a l .  S u c h  a  p o l ic y  c o u ld  a ls o  

c o o r d in a te  a n d  o rg a n iz e  th e  e f f o r t s  f o r  d e v e lo p in g  n e tw o r k  l i te r a c y  a t  

s t a te  a n d  lo c a l  g o v e r n m e n ta l  le v e l s .  S u c h  a  p o l i c y  f ira m e w o rk  w o u ld  

n e e d  to  b r in g  to g e th e r  th e  e f f o r t s  o f  a  n u m b e r  o f  f e d e r a l  a g e n c ie s  s u c h  

a s  th e  D e p a r tm e n t  o f  E d u c a t io n ,  th e  N a t io n a l  C o m m is s io n  o n  L ib r a r ie s  

a n d  I n f o r m a t io n  S c ie n c e ,  th e  A g r ic u l tu r e  E x te n s io n  S e rv ic e ,  a n d  th e  
N a t io n a l  L i te r a c y  In s t i tu te — to  n a m e  b u t  a  f e w .

I n  a d d it io n , a  r e v i s e d  p o l i c y  f r a m e w o r k  f o r  th is  a r e a  n e e d s  to  

r e c o g n iz e  th e  im p o r t a n c e  o f  l i b r a r i e s  i n  p r o m o t i n g  n e tw o r k  l i t ­

e r a c y  a n d  s e r v in g  a s  a  v i t a l  l in k  b e tw e e n  n e tw o r k e d  r e s o u r c e s / s e r ­

v ic e s  a n d  th e  p u b lic .  R e c e n t  r e s e a r c h  s u g g e s ts  th a t  th e  l ib r a ry  c o m m u ­

n i ty  i s  b e g in n in g  to  r e d e f in e  i t s  r o le s  a n d  r e s p o n s ib i l i t i e s  to  m o v e  m o r e
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e f f e c t iv e ly  in to  th e  n e tw o r k e d  s o c ie ty  (M c C lu re ,  M o e n , a n d  R y a n . 

1 9 9 3 ). B u t a  c l e a r  m a n d a te  b y  f e d e r a l  p o l ic y  to  c o o r d in a te  th e  

e d u c a t io n  a n d  l i b r a r y  c o m m u n i t y  to  w o r k  to g e t h e r  in  th is  a r e a  

is  e s s e n t ia l .

R e in v e n t i n g  E d u c a t i o n  a n d  L i b r a r i e s  f o r  t h e  N e t w o r k e d  S o c i e t y  

T h e re  h a s  b e e n  c o n s id e r a b l e  d is c u s s io n  a b o u t  “ r e in v e n t in g "  a  ra n g e  

o f  s e r v ic e s  a n d  in s t i tu t io n s  in  th is  c o u n tr y .  T h e  C l in to n  a d m in is t r a t io n ,  

f o r  e x a m p le ,  is  a t t e m p t in g  to  r e in v e n t  g o v e r n m e n t .  E d u c a t io n  a n d  

l ib ra r ie s  a re  a d d i t io n a l  in s t i tu t io n s  d e s p e r a te ly  in  n e e d  o f  b e in g  re in ­

v e n te d . A N a t io n  a t  R i s k  (U .S .  D e p a r tm e n t  o f  E d u c a t io n .  19 8 3 )  id e n t i­

f ie d  a  r a f t  o f  p r o b le m s  w ith  th e  A m e r ic a n  e d u c a t io n  s y s te m . N o w . in  

1 9 9 3 . th e re  is  g e n e r a l  c o n s e n s u s  th a t  th o s e  p ro b le m s  s t i l l  e x is t ,  a n d  i f  

a n y th in g ,  h a v e  o n ly  b e c o m e  w o r s e .  M a n y  l ib r a r ie s  la c k  in f r a s t ru c tu re ,  

p u b l ic  s u p p o r t ,  a n d  l e a d e r s h ip  in  v is io n in g  th e i r  ro le  in  th e  n e tw o rk e d  

e n v i r o n m e n t  ( M c C lu r e ,  M o e n . a n d  R y a n . 1 9 9 3 ).

H u g h e s  (1 9 9 3 )  n o te s  th a t  th e  in te n s i f ie d  c o m m e r c ia l i z a t io n  o f  th e  

n e tw o rk ,  th e  l a c k  o f  a t t e n t io n  to  p u b l ic  u s e s  o f  th e  n e tw o r k ,  a n d  o u r  

in a b i l i ty  to  c o n f r o n t  is s u e s  r e la te d  to  e d u c a t in g  th e  p u b l i c  f o r  th e  

n e tw o rk e d  s o c ie ty  w il l  r e s u l t  in

a n  a c c e le r a t io n  o f  th e  d e c l in e ,  o r  in  s o m e  p la c e s  th e  d e a th ,  o f  th e  

p u b lic  e d u c a t io n  s y s te m . I t  s im p ly  w o n ’t b e  a b le  to  c o m p e te  fo r  

th e  a t t e n t io n  o f  s tu d e n ts .  A n d  th o s e  p a re n ts  w h o  w a n t  a  d e c e n t  

e d u c a t io n  f o r  t h e i r  k id s  w i l l  g e t  i t— c o m m e r c ia l ly .  I n c lu d in g  

o f f e r in g s  o v e r  th e  in f o ta in m e n t  n e t .  A n d  th e n  w i l l  a c t  to  s to p  o r  

r e d u c e  ta x e s  f o r  a  b r o k e n  p u b l i c  s y s te m . W h ic h  w il l  f u r th e r  

d e c l in e .  A n d  in  th e  lo n g  r u n  b e  r e d u c e d  to  e d u c a t io n a l  w e lfa r e  

f o r  th e  h a v e  n o ts .

S c h o o ls  a n d  l i b r a r i e s  m a y  n o t  b e  a b le  to  c o n t in u e  w h a t th e y  h a v e  a lw a y s  

d o n e  in  a  n e tw o r k e d  e n v i r o n m e n t  s in c e  th e  n e tw o r k e d  e n v i r o n m e n t  

is  s u b s ta n t i a l l y  d i f f e r e n t  f r o m  th e  t r a d i t io n a l  s c h o o l  a n d  l ib r a r y  

e n v ir o n m e n t .  T h e s e  tw o  in s t i tu t io n s  n e e d  to  b e  r e in v e n te d ,  th e y  n e e d  

to  r e th in k  th e i r  r o le s  a n d  s e r v ic e s  in  a  n e tw o r k e d  s o c i e ty ,  a n d  th e y  

n e e d  to  d e te r m in e  th e i r  r e s p o n s ib i l i t i e s  f o r  t r a n s i t io n in g  th e  p u b l i c  in ­

to  th e  n e tw o r k e d  s o c ie ty  in  a  w a y  th a t  in d iv id u a l s  a r e  e m p o w e r e d  

a n d  a d v a n ta g e d .
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L ib ra r ie s  c a n  s e r v e  a s  a n  e le c t r o n ic  s a f e ty  n e t  f o r  th e  A m e r i c a n  

p u b lic  to  e n s u r e  b a s ic  a c c e s s  to  e le c t r o n ic  in f o r m a t io n .  P u b l ic  l ib r a r i e s  

a re  e s p e c ia l ly  w e l l - s u i te d  to  a s s u m e  th is  ro le  a s  th e y  a l r e a d y  s e r v e  s u c h  

a  ro le  in  a  p r in t - b a s e d  s o c ie ty .  N o t  o n ly  c a n  th e y  p r o v id e  a c c e s s  to  

e le c t ro n ic  in f o rm a t io n  a n d  p ro v id e  c o n n e c t iv i ty  fo r  th o s e  o th e r w i s e  

u n a b le  to  l in k  to  th e  n e tw o r k ,  th e y  c a n  a l s o  p r o v id e  t r a in in g  a n d  

e d u c a t io n  to  th e  p u b lic  a t  la r g e  in  h o w  to  a c c e s s  a n d  u s e  n e tw o r k e d  

in f o rm a t io n .  D e s p ite  th e  la c k  o f  f e d e r a l  p o l ic y  s u p p o r t in g  l ib r a r i e s  to  

m o v e  in to  th is  a re a , th e r e  is  e v id e n c e  th a t  th i s  c a n  b e  a c c o m p l is h e d  w ith  

a d e q u a te  p la n n in g  a n d  r e s o u r c e  s u p p o r t  ( M c C lu r e ,  e t  a l. ,  1 9 9 3 ).

C r e a t in g  a  L e v e l  P l a y i n g  F i e l d  b e tw e e n  P u b l i c  

a n d  P r i v a t e  I n t e r e s t s

In c r e a s in g ly ,  d e v e lo p m e n t  o f  th e  I n t e m e t /N R E N  a p p e a r s  to  b e  a  

c o m m e rc ia l  v e n tu re . T h e  B u s h  a d m in is t r a t io n  p r o m o te d  c o m m e r c ia l  

d e v e lo p m e n t  o f  th e  In te m e t /N R E N . a n d  i t  a p p e a r s  th a t  th e  C lin to n  

a d m in is tra t io n  w ill c o n tin u e  th is  p o lic y — a lth o u g h  w ith  so m e  re s tr ic t io n s  

a n d  m o d if ic a tio n s  (U .S . C o n g re s s . 1 9 9 3 b ). In v e s tm e n t  f ro m  th e  p r iv a te  

s e c to r  in  th e  n a tio n a l in fo rm a tio n  in f ra s tru c tu re  c e r ta in ly  :s  w e lc o m e  a n d  

a p p ro p r ia te . S u c h  a n  in v e s tm e n t,  h o w e v e r ,  c a n n o t  b e  m a d e  w i th o u t  a ls o  

s u p p o r t in g  p u b l i c  a n d  e d u c a t io n a l  u s e s  a n d  a c c e s s  to  th e  n e tw o r k .

W e  c a n n o t  a f f o rd  th e  d e v e lo p m e n t  o f  a  n a t io n a l  n e tw o r k  th a t  

p ro v id e s  u n l im i te d  a c c e s s  to  e n te r ta in m e n t ,  h o m e  s h o p p in g ,  a n d  o th e r  

c o m m e rc ia l  a c t iv i t ie s — w ith  h u n d r e d s  o f  in te r a c t iv e  m u l t im e d ia  c h a n ­

n e ls  th a t  a re  a l l  p a y - p e r - v ie w  o r  p a y - f o r - a c c e s s  ( H u g h e s ,  1 9 9 3 ) :

T C I ,  U S  W e s t -T im e -W a rn e r ,  A T & T  a n d  th e  M C I ’s  o f  th e  w o r ld  

a r e  n o w  f a l l in g  a l l  o v e r  e a c h  o th e r  in  th e  r a c e  to  p u s h  m e  p ip e

in  y o u r  f r o n t  r o o m , e n te r ta in  y o u  to  d e a th ,  in t e r a c t iv e ly  T h is

a d m in is t r a t io n  is  u r g in g  th e s e  “ p r iv a te  c o m p a n ie s ”  o n  a s  a  w a y  

to  b u i ld  th e  in f r a s t r u c tu r e  B u t ,  w i th  th e  t id a l  w a v e  o f  e n t e r ­

ta in m e n t /h o m e  s h o p p in g  in te r a c t iv e  t e l e c o m  v ia  f ib e r ,  I S D N , 

c a b le  a b o u t  to  w a s h  o v e r  th e  U .S . ,  th e  “ s e r io u s ”  I n t e r n e t  i s  

g o in g  to  lo o k  l ik e  a  tin y  m o u n ta in  r i v u le t  in  c o m p a r is o n .  I  th in k  

w e  [ th e  U n i te d  S ta te s ]  a re  in  f o r  s o m e  g ig a n t ic  p r o b le m s .

C o m m e rc ia l  a p p lic a t io n s  c a n n o t  b e  d e v e lo p e d  to  th e  e x c lu s io n  o f  

p u b l i c  a p p l i c a t io n s  a n d  u s e s  o f  th e  n e tw o r k .  P u b l i c  s e r v i c e  a n d
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e d u c a t io n a l  a p p lic a t io n s  o n  th e  n e tw o rk  fo r  th e  n a t io n ’s e le m e n ta ry , 

s e c o n d a ry , a n d  v o c a tio n a l s c h o o ls ,  a s  w e ll a s  in d e p e n d e n t  le a rn e rs , m u s t 

b e  n u r tu re d  a n d  p ro m o te d .
T h e r e  a r e ,  h o w e v e r ,  a r e a s  w h e re  b o th  th e  p u b l i c  a n d  p r iv a te  s e c to r s  

h a v e  m u tu a l ly  s u p p o r t iv e  g o a ls .  T h e  g o a l o f  e d u c a t in g  th e  p u b lic  to  b e  

n e tw o r k  l i t e r a te  c e r ta in ly  c a n  b e  s u p p o r te d  b y  a l l .  F r o m  th e  p u b l ic  s e c to r  

p e r s p e c t iv e ,  n e tw o r k  l i te r a c y  w ill  b e  a  p r e r e q u is i te  to  o p e ra te  e f f e c ­

t iv e ly  in  s o c i e ty .  F r o m  th e  p r iv a te  s e c to r  p e r s p e c t iv e ,  th e r e  m u s t  b e  a  

n e tw o r k - l i t e r a t e  p o p u la t io n  o r  th e re  w ill  b e  n o  m a r k e t  to  p u rc h a s e  th e  
n e w  a n d  in n o v a t iv e  g a d g e ts  th a t  c o n t in u e  to  b e  in t r o d u c e d .  T h e s e  a n d  

o th e r  c o m m o n  g o a ls  m u s t  b e  r e c o g n iz e d  s o  th a t  p a r tn e r s h ip s  b e tw e e n  

th e  tw o  g r o u p s  c a n  b e  fo rm e d .

P r o m o t i n g  R e s e a r c h
A  r a n g e  o f  r e s e a r c h  in i t ia t iv e s  r e la te d  to  e d u c a t io n a l  m a t te r s  is 

n e e d e d  to  f a c i l i ta t e  th e  t r a n s i t io n  in to  th e  n e tw o r k e d  s o c ie ty .  R e s e a rc h  

in i t i a t iv e s  in  th e  f o l lo w in g  a r e a s  a r e  n e e d e d ;

P o l i c y  r e s e a r c h .  T w o  k e y  th r u s ts  c a n  b e  id e n t i f ie d  in  th is  a re a . 

F i r s t ,  w e  n e e d  a  c o m p r e h e n s iv e  a n a ly s is  o f  e x is t in g  p o lic y  in  

th e  a r e a s  o f  I n te m e t /N R E N  d e v e lo p m e n t ,  l i te r a c y ,  e le c t ro n ic  

p r iv a c y ,  a n d  r e la te d  p o l i c y  in s t ru m e n ts .  S e c o n d ,  w e  n e e d  to  

d e v e lo p  a n d  a s s e s s  p o l ic y  o p t io n s  th a t  h a v e  a s  a n  o b je c t iv e  th e  

p r o v i s io n  o f  e d u c a t io n a l  in i t ia t iv e s  to  p r e p a r e  in d iv id u a l s  to  b e  

p r o d u c t iv e  m e m b e r s  in  th e  n e tw o r k e d  e n v ir o n m e n t .

A p p l i e d  r e s e a r c h .  A  r a n g e  o f  s o c ia l  a n d  t e c h n o lo g ic a l  to p ic s  

r e l a t e d  to  e d u c a t in g  f o r  th e  n e tw o r k e d  e n v i r o n m e n t  r e m a in  

to  b e  a d d r e s s e d .  T o  w h a t  d e g r e e  a re  th o s e  w h o  a r e  n e tw o r k  

l i t e r a te  m o r e  o r  le s s  p ro d u c t iv e  o n  w h a t  ty p e s  o f  ta s k s ?  W h a t  

v a r i a b le s  a f f e c t  th e  d e v e lo p m e n t  o f  n e tw o r k  l i t e r a c y  in  in d i­

v id u a l s ?  W o u ld  c o s t  s a v in g s  r e s u l t  f r o m  d e l iv e r y  o f  n e tw o rk e d  

g o v e r n m e n t  s e r v ic e s ,  f o r  e x a m p le ,  i f  w e  h a d  n e tw o r k - l i t e r a te  

in d iv id u a l s  in  s o c ie ty ?

•  D e s c r i p t i v e  s t u d i e s .  B a s e l in e  d a ta  is  n e e d e d  th a t  d e s c r ib e s  th e  

n u m b e r  a n d  ty p e s  o f  u s e r s  o f  th e  e x is t i n g  n e tw o r k .  W h a t  a r e  th e  

d e m o g r a p h ic  c h a r a c te r i s t i c s  o f  u s e r s  a n d  n o n u s e r s  o f  th e  n e t­
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w o rk ?  W h a t  t r e n d s  c a n  b e  id e n t i f ie d  in  te r m s  o f  th e  u s e  o f  th e  

n e tw o rk  a m o n g  th e  v a r io u s  p o p u la t io n  s e g m e n ts ?

• P r o g r a m  d e v e lo p m e n t .  C u r r e n t ly ,  i t  is  u n c le a r  w h a t  ty p e s  o f ,  

h o w  m a n y , a n d  w h ic h  s p o n s o r in g  a g e n c ie s  a n d  in s t i tu t io n s  w ill  

b e  n e e d e d  to  e d u c a te  a n d  r e t r a in  d ie  p o p u la t io n  to  b e  p r o d u c t iv e  

m e m b e r s  in  th e  n e tw o r k e d  e n v i r o n m e n t .  F u r th e r ,  w e  h a v e  y e t  

to  u n d e r s ta n d  h o w  b e s t  to  m a r s h a l  th e  n e w  in f o rm a t io n  te c h ­

n o lo g ie s  to  h e lp  u s  p r o m o te  n e tw o r k  l i te r a c y  in  o u r  s c h o o ls ,  
w o rk p la c e s ,  a n d  h o m e s .

T h e  a b o v e  to p ic s  a r e  in te n d e d  to  b e  s u g g e s t iv e ,  n o t  c o m p r e h e n ­

s i v e .  W h a t  g o v e r n m e n t  a g e n c i e s ,  f o u n d a t i o n s ,  o r  o t h e r  o r g a ­

n iz a t io n s  w il l  b e  a b le  to  ta k e  le a d e r s h ip  in  th is  a r e a  fo r  p r o m o t in g  

s u c h  r e s e a r c h ?  A t  th e  m o m e n t  w e  a r e  w o e f u l ly  ig n o r a n t  a b o u t  to p ic s  

r e la te d  to  h o w  in f o rm a t io n  c a n  b e  b e s t  m a n a g e d  a n d  u s e d  in  a  n e t ­
w o rk e d  e n v ir o n m e n t .

THE NEED FOR VISION

P ro b a b ly  th e  m o s t  im p o r t a n t  c h a l l e n g e  f o r  e x p lo i t in g  in f o r m a t io n  

in  a  n e tw o rk e d  e n v i r o n m e n t  is  e x te n d in g  o u r  h o r iz o n s  o f  w h a t  is  

p o s s ib le  a n d  d e v e lo p in g  n e w  v is io n s .  A  v is io n  is  a  d r e a m  o f  w h a t  th e  

n e tw o r k  s h o u ld  b e  in  th e  f u tu r e  a n d  h o w  p e o p le  a n d  in s t i tu t io n s  w i l l  u s e  

th e  n e tw o rk .  A  v is io n  s t a te m e n t  is  a  d e s c r ip t io n  o f  a  p o s s ib le  fu tu re  s t a te  

o r  s e t  o f  f u n c t io n s  f o r  d e v e lo p in g  a  n e tw o r k  l i t e r a te  s o c ie ty .  G e t t i n g  th e  
“ v is io n  th in g '’ r ig h t  r e q u i r e s  th a t  i t  a d d re s s :

[ p e o p le ’s ]  p h y s ic a l  a n d  e c o n o m ic  w e l l - b e in g ,  th e i r  s o c ia l  n e e d  

to  b e  t r e a te d  w i th  r e s p e c t  a n d  d ig n i ty ,  th e i r  p s y c h o lo g ic a l  n e e d  

to  g ro w  a n d  d e v e lo p ,  a n d  th e i r  s p i r i tu a l  n e e d  f o r  m e a n in g  a n d  
s ig n if i c a n c e  (L e e ,  1 9 9 3 , p . 2 8 ) .

V is io n  s t a t e m e n t  d e v e lo p m e n t  r e q u i r e s  u s  to  m a k e  e x p l i c i t  o u r  

a s s u m p tio n s  a b o u t  th e  f u tu r e  a n d  to  e n v is io n  a  fu tu re  s t a te  o f  th e  

n e tw o rk e d  s o c ie ty  in  l i g h t  o f  th e s e  a s s u m p t io n s  a n d  in  l i g h t  o f  s o c i e ta l  
g o a ls  a n d  r e s o u rc e s .

Network Literacy in an Electronic Society: An Educational Disconnect?
A  p r im a r y  p u r p o s e  o f  s u c h  v is io n in g  is  to  d e s c r ib e  a n d  e x p lo re  

v i s i o n s  o f  w h a t  c o n s t i tu te s  e d u c a te d  in d iv id u a ls  in  a  n e tw o rk e d  s o c ie ty .  

In  te r m s  o f  s t r a te g i c  p la n n in g  w e  n e e d  to  d e v e lo p  a  r a n g e  o f  p o s s ib le  

v is io n s ,  id e n t i f y  th o s e  th a t  a re  m o s t  im p o r ta n t  a n d  w o u ld  b e n e f i t  s o c ie ty  

th e  m o s t ,  a n d  th e n  ta k e  a p p ro p : te  s te p s  to  e n s u r e  th a t  th e  v is io n  

e v o lv e s  a s  d e f in e d .  A  v is io n  s t a te m e n t  p ro v id e s  a  t a r g e t  w e  c a n  m o v e  

to w a rd  a n d  a  v is io n  o f  w h a t  w e  w o u ld  l ik e  to  o c c u r ,  a n d  s u g g e s ts  

r e s o u r c e s  n e e d e d  to  r e a c h  th a t  v is io n .
In  th e  p o l ic y  p r o c e s s  v is io n  s t a te m e n t  d e v e lo p m e n t  is  a  p r e c u r s o r  to  

s e t t in g  m is s io n ,  g o a ls ,  o b je c t iv e s ,  a n d  ta s k in g  p ro g r a m s  to  a c c o m p lis h  

th e  o b je c t iv e s .  I t  is  e s s e n t ia l  th a t  th is  d e v e lo p m e n t  p r e c e d e  th e  t r a d i­

t io n a l  a c t i v i t i e s  o f  s t r a te g ic  p la n n in g  to  e n s u r e  th e  d e v e lo p m e n t  o f  

v is io n s ,  to  e n c o u r a g e  s ta k e h o ld e r  g ro u p s  to  th in k  in  te r m s  o f  n e w  

o p p o r tu n i t ie s ,  a n d  to  d e f in e  p o s s ib le  s t a te s  o f  b e in g  th a t  w o u ld  b e  

e s p e c ia l ly  a p p r o p r ia t e  f o r  th e  n e tw o rk e d  s o c ie ty .
In  th in k in g  a b o u t  d e v e lo p in g  a  v is io n  f o r  th e  e d u c a t io n  a n d  'ib r a r y  

c o m m u n i ty ,  s t a k e h o ld e r s  n e e d  to :

s t a te  s o c ie ta l  a s s u m p tio n s  o n  w h ic h  th e  v is io n  is  b a s e d .

id e n t i f y  s o c ie ta l  a s s u m p tio n s  o n  w h ic h  th e  v is io n  is  b a s e d ,

• u > n t i f y  in s t i tu t io n a l  a s s u m p tio n s  o n  w h ic h  th e  v is io n  is  b a s e d ,

r e c o g n i z e  im p a c ts ,  b e n e f i ts ,  c o n s t r a in t s ,  a n d  l im i ta t io n s  o f  th e  

v is io n  f o r  in d iv id u a l  s e g m e n ts  o f  th e  s o c ie ty ,

•  c o n s i d e r  r e s o u r c e  n e e d s  to  r e a l iz e  th e  v is io n ,  a n d

• p r o d u c e  d r a f t  v i s i o n  s t a t e m e n t s  f o r  p u b l i c  d e b a t e  a n d  

d is c u s s io n .

G r o u p  p r o c e s s e s  a m o n g  a  b ro a d  r a n g e  o f  s t a k e h o ld e r  g ro u p s  r e ­

g a r d in g  th e s e  p o in t s  a r e  e s s e n t ia l  a s  th e y  e n c o u r a g e  p o l i c y m a k e r s  to  

c o n s i d e r  f a c t o r s  t h a t  w i l l  a f f e c t  th e  s u c c e s s  o f  th e  n e tw o r k  in  th e  

f u tu r e  a n d  p o s s ib le  s e r v ic e s  th a t  s h o u ld  b e  p r o v id e d  g iv e n  c h a n g in g  

e n v i r o n m e n t a l  c o n d i t io n s ,  a n d  to  b e t t e r  id e n t i f y  a n d  a c c o m p l is h  

e d u c a t io n a l  o b je c t iv e s .
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F o r  e x a m p le ,  07.e v is io n  o f  e d u c a t io n  in  th e  n e tw o rk e d  s o c ie ty  is  to  

h a v e  a ll p u b lic  l ib r a r ie s  c o n n e c t e d  to  th e  n a t io n a l  n e tw o rk . A n y  p e r s o n  

c o u ld  a c c e s s  th e  a r r a y  o f  in f o rm a t io n  r e s o u rc e s  a n d  s e r v ic e s  s im p ly  b y  

u s in g  th e  “ n e tw o rk  r o o m ’’ in  th e  l ib ra ry . S tu d e n ts  c o u ld  w o rk  in t e r a c ­

t iv e ly  o n  le s s o n s ,  a d u l t  le a r n e r s  c o u ld  ta p  in to  in s t ru c t io n a l  to o l s  a n d  

p e r s o n s  p r o v id in g  s u p p o r t  to  u s e  th o s e  to o ls .  V ir tu a l  le a r n in g  c o m m u ­

n it ie s  ( S c h r a g e ,  1 9 9 0 )  c o u ld  fo rm  a n d  g ro w .

E le c tro n ic  r e s o u rc e s  o f  a l l  ty p e s  a n d  fo r m s  w o u ld  b e  p u b l i c ly  

a v a i la b le  fo r  th o s e  w h o  c a n n o t  c o n n e c t  f ro m  th e  h o m e . L ib r a r ia n s  a n d  

e d u c a to r s  w o u ld  s e r v e  a s  e le c t ro n ic  in te r m e d ia r i e s ,  n a v ig a to r s ,  a n d  

in s tru c to r s — b e in g  a c t iv e ly  in v o lv e d  in  a s s is t in g  p e o p le  to  b e s t  u s e  th e  

n e tw o rk . P a re n ts ,  s tu d e n ts ,  a d u l t  le a r n e r s ,  e d u c a to r s ,  a n d  o th e r s  c o u ld  

w o rk  in te r a c t iv e ly  a n d  in t e r d e p m d e n t ly  o n  p ro je c ts  a n d  a c t iv i t ie s  th a t  

w e  c a n  o n ly  b e g in  to  im a g in e  n o w . T h e  p u b l ic  l ib r a ry ,  a s  a  n o n p a r t i s a n ,  

p u b lic ly  s u p p o r te d  in s t i tu t io n  w ith  s t r o n g  lo c a l c o m m u n i ty  t ie s ,  is  w e l l -  
s u i te d  to  s e r v e  in  th is  ro le .

T h is ,  o f  c o u r s e ,  is  j u s t  o n e  o f  m a n y  p o s s ib le  v is io n s .  M in im a l ly ,  th e  

k e y  s ta k e h o ld e r  g ro u p s  th a t  n e e d  to  p a r t ic ip a te  in  s u c h  a  d is c u s s io n  a r e  

in f o rm a t io n  p ro v id e r s  f r o n i  th e  c o m m e rc ia l  a n d  p u b l i c  s e c to r s ,  g o v e r n ­

m e n t  p o l ic y m a k e r s ,  e d u c a to r s ,  l ib r a r ia n s ,  p a re n ts ,  a n d  in d iv id u a l s  a n d  
f i rm s  th a t  d e s ig n  in s t r u c t io n a l  m a te r ia ls  a n d  e q u ip m e n t .  C o n s t r u c t iv e  

p o lic y  d e b a te  a m o n g  th e s e  g r o u p s  ( a n d  p o s s ib le  o th e r s )  in  te r m s  o f  

v is io n in g  h a s  n o t  o c c u r r e d .  D is c u s s io n s  a b o u t  h o w  th e  n e tw o r k  s h o u l d  

e v o lv e ,  h o w  p e o p le  s h o u l d  b e  a b le  to  u s e  th e  n e tw o rk ,  a n d  h o w  

in d iv id u a ls  w il l  b e  e m p o w e r e d  b y  u s in g  th e  n e tw o r k  (a s  o p p o s e d  to  
e n te r ta in e d )  a r e  e s s e n t ia l .

RECONNECTING SOCIETY

M a in ta in in g  th e  s t a tu s  q u o  f o r  n e tw o r k  d e v e lo p m e n t  w il l  e n s u r e  

a n  e v e r - in c r e a s in g  g u l f  b e tw e e n  th e  n e tw o r k  l i te r a te  a n d  i l l i t e r a te .  

T h o s e  d is e m p o w e r e d  f r o m  u s in g  th e  n e tw o rk ,  th o s e  w i th o u t  a c c e s s  to  

a  n e tw o rk  “ s a f e ty  n e t ,”  a n d  th o s e  w h o  s im p ly  a r e  b y p a s s e d  b y  th e  

n e tw o rk  w il l  b e  in c r e a s in g ly  d is a d v a n ta g e d  a n d  u n a b le  to  le a d  p r o d u c ­

tiv e  w o rk  a  p r o f e s s io n a l  l iv e s .  A s  s u g g e s te d  b y  th e  r e c e n t  r e p o r t  

r e s u l t in g  f r o m  W h ite  H o u s e  C o n f e r e n c e  o n  L ib r a r ie s  a n d  I n f o r m a t io n  
S e rv ic e s  (1 9 9 1 ,  p . 6 ) :

Network Lireracv in on Electronic Society: An Educational Disconnect'! 173

A s  d e p e n d e n c e  o n  in f o r m a t io n  g r o w s ,  th e  p o te n t ia l  in c r e a s e s  

fo r  e m e r g e n c e  o f  c n  I n f o r m a t io n  E l i te — th e  p o s s ib i l i ty  o f  a  

w id e n in g  g a p  b e tw e e n  th o s e  w h o  p o s s e s s  f a c i l i ty  w ith  in ­

f o r m a t io n  r e s o u r c e s  a n d  t i n s e  w h o  a re  d e n ie d  th e  to o ls  to  

a c c e s s ,  u n d e r s ta n d ,  a n d  u s e  in f o r m a t io n .  . . . T o d a y ,  n o w  

m o r e  th a n  e v e r ,  in f o r m a t io n  is  p o w e r .  A c c e s s  to  it  a n d  th e  

s k i l l  to  u n d e r s ta n d  a n d  a p p ly  it— in c r e a s in g ly  is  th e  w a y  

p o w e r  is  e x e r c i s e d .

T o  n o t b e  o n  th e  n e tw o rk ,  to  n o t  b e  a b le  to  u s e  n e tw o rk e d  in f o rm a t io n ,  

a n d  to  n o t  ta k e  a d v a n ta g e  o f  a  r a n g e  o f  n e tw o rk e d  in f o rm a t io n  s e r v ic e s  

a n d  r e s o u rc e s  w ill  e n s u r e  s e c o n d - c la s s  s ta tu s  in  th is  s o c ie ty .

B u t  “ in f o rm a t io n  g a p s ’* in  o u r  s o c ie ty  a re  w id e n in g .  In c r e a s in g ly ,  

v a r io u s  p o p u la t io n  s e g m e n ts  a re  d is e n f r a n c h i s e d  f ro m  a c c e s s in g  in fo r ­

m a t io n  d u e  to  ra c e , g e n d e r ,  f a m ily  in c o m e ,  g e o g r a p h ic  lo c a t io n ,  a n d  a  

h o s t  o f  o th e r  r e a s o n s .  A  re p o r t  i s s u e d  b y  th e  F re e d o m  F o ru m  M e d ia  

S tu d ie s  C e n te r  s ta te s  (P e a s e .  1 9 9 2 . p . 8 ) :

N e g le c t in g  th e  n e e d s  o f  m in o r i t i e s  a n d  o th e r s  w h o  m a y  b e  

u n d e r s e r v e d  [ in  th e  n e tw o r k e d  e n v i r o n m e n t ]  w o u ld  o n ly  e x ­

a c e r b a t e  th e i r  d i s e n f r a n c h i s e m e n t  f r o m  th e  in f o r m a t io n  m a r ­
k e tp l a c e ,  s a id  J u l iu s  B a m a th a n .  s e n i o r  v ic e  p r e s id e n t  f o r  te c h ­

n o lo g y  a n d  s t r a te g ic  p la n n in g  o f  C a p i ta l  C if ie .s /A B C , In c . 

‘T h e r e ’s n o  c o n c e r n  f o r  th e  m in o r i ty ,  f o r  th e  p e o p le  w h o  liv e  

in  ru r a l  c o m m u n i t i e s ,”  h e  s a id .  “ W e  f in d  th a t  e d u c a t io n  a n d  

i l l i t - e r a c y  a r e  g e t t in g  w o r s e ,  n o t  b e t t e r .  S o  w e  n e e d  a n  in f o r ­

m a t io n  s y s te m  to  d o  o n e  th in g :  e d u c a t e .  W e ’v e  g o t  to  e d u c a te  

p e o p le  s o  th e y  c a n  u s e  th e s e  d e v ic e s .”

D is p a r i t i e s  b e tw e e n  th e  r i c h e s t  a n d  p o o r e s t  s e g m e n ts  o f  s o c ie ty  c o n ­

tin u e  to  w id e n ,  a n d  s o c ia l  e q u i ty  is s u e s ,  i .e . ,  th e  d e g r e e  to  w h ic h  a l l  

p e o p le  m a y  le g i t im a te ly  m a k e  th e  s a m e  c la im s  o n  s o c ia l  r e s o u r c e s ,  a r e  

e x a c e r b a t e d  b y  th e  e v o lv in g  N i l  ( D o c to r ,  1 9 9 3 ) .
M o r e o v e r ,  to  th e  d e g r e e  t h a t  i n f o r m a t io n  in  th e  n e tw o r k  is  a v a i l ­

a b le  to  s o m e  a n d  n o t  to  o th e r s ,  v /e  m a y  w i tn e s s  th e  d e v e lo p m e n t  o f  a  

h y p e r p lu r a l i s t i c  s o c ie ty .  T h e  h y p e r p lu r a l i s t i c  s o c i e ty  i s  o n e  th a t  is  

c o m p o s e d  o f  th o u s a n d s  o f  s m a l l - i n t e r e s t  g r o u p s  th a t  k n o w  o n ly  l im i te d  

p ie c e s  o f  in f o r m a t io n  a n d  a r e  u n a b le  to  u n d e r s ta n d  a n d  a s s e s s  l a r g e r  

s o c i e ta l  c o n c e r n s .  T h e y  ty p i c a l ly  a r e  in t e r e s t e d  in  o n ly  o n e  o r  tw o
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is s u e s  o r  to p ic s  a n d  d e v e lo p  s k i l l s — e i t h e r  in  th e  p r in t  o r  in  th e  n e tw o r k  

w o r ld — to  s u p p o r t  th o s e  in te r e s t s .  M a k in g  i t  e a s i e r  f o r  l ik e - m in d e d  

p e o p le  to  m a in ta in  c o m m u n ic a t io n ,  a s  s u g g e s te d  b y  C le v e l a n d  ( 1 9 9 1 .  

p . 4 0 )  c a n  e x a c e r b a te  th i s  h y p e r p l u r a l i s t i c  s o c ie ty .

S u c h  im p a c ts  f ro m  th e  n e tw o r k e d  e n v i r o n m e n t  a r e  d i f f i c u l t  to  

p r e d ic t ,  b u t  r e q u i r e  th in k in g  a n d  d e b a te  n o w .  I n f o r m a t io n  in  a  n e t ­

w o rk e d  s o c ie ty  ta k e s  o n  c h a r a c t e r i s t i c s  a n d  im p a c ts  th a t  w e  a r e  o n ly  

n o w  b e g in n in g  to  id e n t i f y  a n d  r e c o g n iz e .  T h e r e  is  a n  e d u c a t io n a l  

im p e ra t iv e  to  a s s i s t  in d iv id u a l s — b e  th e y  in  s c h o o l ,  in  th e  w o r k  f o r c e ,  

o r  a t  h o m e . T h e y  n e e d  to  k n o w  m u c h  m o r e  th a n  h o w  to  u s e  th e  “ s w i t c h  

h o o k  f l a s h ”  o n  th e  te le p h o n e .  T h e y  m u s t  l e a m  h o w  to  u s e  th e  n e tw o r k  

a n d  to  e x p lo i t  th e  d ig i ta l  in f o r m a t io n  f o r  p e r s o n a l  g r o w th ,  w o r k  f o r c e  

a d v a n c e m e n t ,  a n d  n a t io n a l  e c o n o m ic  p r o d u c t iv i ty .  D e v e lo p m e n t  o f  

fo r m a l  p o l ic y  a n d  p r o g r a m s  to  s u p p o r t  th i s  r e to o l in g  o f  A m e r i c a n  

s o c ie ty  is  e s s e n t ia l .

T e c h n o lo g y  in  g e n e r a l ,  a n d  th e  d e v e lo p m e n t  o f  th e  N i l  in  p a r t i c u ­

la r ,  m u s t  b e  s e e n  a s  a  d y n a m ic  s o c i a l  a n d  c u l tu r a l  p h e n o m e n o n .  A s  

W in n e r  (1 9 9 3 )  n o te s ,  o n e  v ie w  o f  t e c h n o lo g ic a l  c h a n g e  is  a s  a  
p u m p  fo r  e c o n o m ic  d e v e lo p m e n t .  B u t  i t  c a n  a l s o  b e  s e e n  a s  lo o m  f r o m  

w h ic h  th e  f a b r ic  o f  s o c i e ty  c a n  b e  r e w e a v e d .  H e  a r g u e s  th a t  p o l i c y ­

m a k e r s  th u s  f a r  h a v e  in a d e q u a te ly  c o n s i d e r e d  “ w h a t  W a l t e r  L ip p -  

m a n n  c a l l e d  th e  p u b l i c  p h i lo s o p h y — a  v i s io n  o f  th e  p u r p o s e s  th a t  

b r in g  u s  to g e th e r  in  s o c ie ty  in  th e  f i r s t  p l a c e .”  N e tw o r k  l i t e r a c y ,  r e ­

c o n n e c t in g  s o c ie ty ,  a n d  e n s u r in g  s o c i a l  e q u i ty  in  a n  e le c t r o n ic  s o c i e ty  

a r e  p a r t s  o f  th i s  p u b l ic  p h i lo s o p h y  th a t  s t i l l  r e q u i r e  a t t e n t io n ,  p u b l i c  
p o l i c y  d e b a te ,  a n d  r e s o lu t io n .

T h is  c h a l l e n g e  is  o n e  th a t  w e  c a n n o t  ig n o r e .  I f  w e  fa i l  to  a c t ,  f a i l  

to  a c c e p t  th is  c h a l l e n g e ,  th e  v a r io u s  s e g m e n ts  o f  o u r  s o c i e ty  w i l l  

b e c o m e  in c r e a s in g ly  d i s c o n n e c te d  a n d  in t o l e r a n t  o f  e a c h  o th e r .  I t  is  a  

c h a l l e n g e  th a t  w i l l  r e q u i r e  lo n g - te r m  p r o g r a m  a n d  r e s o u r c e  c o m m i t ­

m e n t .  B u t  p e r h a p s  m o s t  im p o r t a n t ly ,  i t  w i l l  r e q u i r e  a  c o m m i t m e n t  to  

p e o p l e ,  a  c o m m itm e n t  to  p r o v id e  e q u a l  o p p o r tu n i ty  to  a l l  m e m b e r s  o f  

s o c ie ty ,  a n d  a  c o m m i tm e n t  to  p r o m o te  th e  s e l f - w o r th  a n d  in d iv id u a l  

p r o d u c t iv i ty  o f  a l l  m e m b e r s  o f  s o c ie ty .
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H  A u t h o r s

 f v  .....

I N T R O D U C T O R Y  E S S A Y  

N ic h o la s  J o h n s o n

N ic h o la s  J o h n s o n  is  a  v is i t in g  p r o f e s s o r  in  th e  C o l le g e  o f  L a w  o f  th e  

U n iv e r s i ty  o f  I o w a ,  a  n a t io n a l  b o a r d  m e m b e r  o f  C o m m o n  C a u s e ,  a n d  a  

f e l lo w  o f  th e  W o r ld  A c a d e m y  o f  A r t  a n d  S c ie n c e .  H e  is  a  c o m p u te r  a n d  

c o m m u n ic a t io n s  te c h n o lo g ie s  e x p e r t  a n d  th e  a u th o r  o f  s e v e r a l  b o o k s  

a n d  m o n o g r a p h s  in c lu d in g  H o w  to  T a lk  B a c k  to  Y o u r  T e le v i s io n  S e t .  

J o h n s o n  w a s  f o r m e r ly  a n  F C C  C o m m is s io n e r ,  a  n e tw o r k  te le v is io n  

h o s t ,  a n d  a  s y n d ic a te d  c o lu m n is t .

T H E  R O L E  O F  T E C H N O L O G Y  I N  A N  I N F O R M A T I O N  A G E :  

T R A N S F O R M I N G  S Y M B O L S  I N T O  A C T I O N  

S t e p h e n  H . H a e c k e l  a n d  R i c h a r d  L . N o la n

S t e p h e n  H .  H a e c k e l  is  d i r e c to r  o f  s t r a te g ic  s tu d ie s  a t  I B M ’s  A d v a n c e s  

B u s in e s s  I n s t i tu te .  H e  a ls o  r e p r e s e n ts  I B M  o n  th e  M a r k e t in g  C o u n c i l  o f  

th e  A m e r ic a n  M a n a g e m e n t  A s s o c ia t io n .  A  g u e s t  le c tu r e r  a t  th e  H a rv a rd  

B u s in e s s  S c h o o l  a n d  th e  T u c k  S c h o o l ,  H a e c k e l  is  c h a i r m a n  o f  th e  

R e s e a r c h  P o l i c y  C o m m it te e  a n d  v ic e  c h a i r m a n  o f  th e  E x e c u t iv e  C o m ­

m i t t e e  o f  th e  M a r k e t in g  S c ie n c e  I n s t i tu te .  H is  c u r r e n t  r e s e a r c h  fo c u s e s  

o n  th e  s t r a te g i c  u s e  o f  in f o r m a t io n  a n d  t e c h n o lo g y  to  c r e a te  a n d  m a n a g e  

a d a p t iv e  o r g a n iz a t io n s .

R i c h a r d  L .  N o l a n  i s  a  p r o f e s s o r  o f  b u s in e s s  a d m i n i s t r a t io n  a t  th e  

H a r v a r d  B u s in e s s  S c h o o l .  F o r m e r ly  h e  w a s  c h a i r m a n  o f  N o la n ,  N o r to n
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o p i n i o n

T o d a y ' s  S c h o o ls  N e e d  H ig h - T e c h  T e a c h in g  T o o ls

Terrel H. Bell
O ur failure to address the antiquated 

state of education is largely respon­
sible for the economic predicament we 
find ourselves in today. While 10 per­
cent of the American workforce may be 
the best-prepared in the world, 90 per­
cent is widely considered to be among 
the least-qualified of any industrial na­
tion. With the Cold War behind us, the 
wars of the future will be trade wars 
characterized by technology, competi­
tiveness, creativity, quick response and 
rapid change. Victory can be achieved 
oniy by a learning society.

How can we prepare our chil­
dren for the technological world 
of today, with the educational 
theories and tools of yesteryear?
Just as the abacus was replaced 
by pencil and paper, the slide 
rule, and the hand-held calcula­
tor, education too must keep 
pace with the technological revolution 
that surrounds us. Today's knowledge 
explosion requires schools to fundamen­
tally change the way teachers teach, and 
the way students learn. Any supermar­
ket checker is supported by more so­
phisticated technology than our 
teachers, whose methods of teaching 
have remained virtually unchanged 
since Gutenberg.

If the Pony Express had not lost sight 
of its focus — that it was in the informa­
tion delivery business, and not in the 
horse business — it would still be in 
competition today. Let's not sit idly by 
and watch the United States suffer the 
same fate as the Pony Express.
A lesson for political leaders in the ben­

efits of educational technology can be 
found just outside the nation's capital in 
Prince George's County, Mu. This pre­
dominantly working class suburb was 
once viewed as the thorn of Washington,
D.C., flanked by the rosy affluence of 
neighboring Montgomery and Fairfax 
Counties. Today, it enjoys new respect 
through its commitment to educational
Terrel H. Bell is an author, lecturer and education­
al consultant. As U.S. Secretary of Education in 
the Reagan administration he established the Na­
tional Commission on Excellence in Education.

technology in the public school system.
Since beginning to invest in educa­

tion, Prince George's has experienced an 
increase in the test scores of its children 
over the past six years—to the point 
where it is gaining rapid., on Mont­
gomery and Fairfax Counties. As a re­
sult of Prince George's County's com­
mitment to technological and scientific 
education, a child can start off in a mag­
net school with special programs in 13 
areas (including talented and gifted, sci­
ence, math and technology, French, 
Montessori and creative and performing 
arts), go to the county's Cha"enger Cen­
ter, win a place at a special science-ori­
ented high school, and move on to any

of the state's colleges and universities. 
And as the quality of its school system 
rises, so does Prince George's County's 
allure to businesses.

I would like to emphasize that, there is 
no substitute for a good teacher. Teach­
ers, in the past, were successful because 
they did not have to deal with the knowl­
edge explosion that we have today. We 
must acquire a means of teaching that can 
keep up with this knowledge explosion, 
meet the individual needs of students, 
provide equal opportunity for learning, 
individualize instruction to the maxi­
mum extent possible—and we must do 
so without hesitation!

Technological innovations can help 
teachers "teach smarter" and increase 
student performance. No longer must 
some students be assigned unproductive 
"seat-work" to keep them busy while the 
teachei is trying to meet other students' 
needs. Educational software ultimately 
decreases the student/teacher ratio, as it 
increases higher-order thinking and 
problem-solving abilities. And it is much 
more affordable to update than to contin­
uously replace textbooks.

We have found that in mathematics, 
reading, science, language arts and even 
in English for Speakers of Other Lan­

guages (ESOL), dramatic gains in moti­
vation, performance, cooperation and in- 
depei ,ent study were realized across 
the board by students using instruction­
al technology. By allowing each student 
to control his or her own pace of instruc­
tion, both low-achieving and high ability 
students come to know success.

In Dalton, Ga., "the Carpet Capital of 
the World," the community was threat­
ened when the workforce, 56 percent of 
whom had less than a high-school edu­
cation, was faced with having to master 
the manufacturing technology critical to 
survive in today's rnarketolace. Since 
embarking on a far-reaching and highly 
innovative educational-improvement 

partnership that embraced com­
puter technology, the high-school 
dropout rate in the area has fallen 
from 43 percent for 1983-86 to 35 
percent for 1987-90.

In Washington, D.C., the 
Women's Leadership Group and 
the Metropolitan Boys & Girls 

Club made a generous donation to a 
children's club located in the heart of the 
drug world. They gave the club a vari­
ety of technology tools—camcorders, 
computers, desk top publishing equip­
ment. Using computers, the children 
conceptualized and produced a teen TV 
video and supplemental materials. The 
program, calied "Stop Having Babies," 
dealt with the growing problem of teen- 
cge pregnancies. The children devel­
oped a rap song and participated in role 
playing. They also used the computer to 
create the graphics for the TV program. 
Forty packages containing the video and 
print material were made and presented 
before some 50,000 of the boys and girls 
from athletic programs throughout the 
district.

These are but a few examples of com­
munities that are making strong commit­
ments to education reform by bringing 
instructional technology to the class­
room. They realize that they are in the 
people business—not the pencil busi­
ness, not the paper business, not the 
bookbinding business. The simple fact 
is that we cannot talk about education 
reform, and long-term economic recov­
ery, without talking about the applica­
tion of technology in the classroom.

A n y  s u p e r m a r k e t  c h e c k e r  i s  s u p p o r t e d  

b y - m o r e  s o p h i s t i c a t e d  t e c h n o l o g ry  t h a n  

o u r  t e a c h e r s .
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W h a t ’ s  H o l d i n g  

U s  B a c k ?

Four b arrie rs  to  te c h n o lo g y  
in sch o o ls .

R A Y
merican homes, 
communities and 
workplaces have 
VCRs, CD play­
ers, telep? .ones, 
fax machines, 
computers, TV 
sets, and a 

growing list of other electronic gadgets.
Schools’ technology resources, on the 
other hand, remain shamefully inade­
quate. Teachers struggle for access to 
equipment, training and technical sup­
port; stuuents compete for time on com­
puters that are older than they are; and the 
newer, more sophisticated technologies— the 
ones that can brir.g sound, moving images, and 
distant connections to the classroom—are all too rare.

Technology seems to have fizzled in schools. Every 
day, children step back into history when they enter 
classrooms. Why isn’t technology transforming schools 
the way it is other institutions? The reasons are knotted 
together by complex dynamics, and they are deeply embedded 
in the system of school.
V I S I O N  A N D  G O A L S
In theory, technology decisions are made in light of a school’s 
'dsion for its future. In practice, however, even if  a vision and goals 
xist, they often have little bearing on decisions about technology. 

There’s a high school I  know of that was constructing a new 
"high-tech, optical-fiber wired" facility—but had no set group
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responsi­
ble for technology. A  

planning group is now in place, but without 
representation from others working toward the 
school’s goals— the restructuring committee, 
staff development committee, or the school’s 
major math, science and technology project.

Unless everyone in a school works toward a 
common vision and aligned goals, decisions 
about technology are nothing more than shots 
in the dark.

P L A N N I N O 
A M D  D I  S I O N
Information about technology 
can be extremely complex, 
and technology itself 
changes almost overnight.
A s a result, technology 
planning is particularly 
difficult for schools and 
often ends in gridlock, 
with decisions made pre­
maturely from sheer frus­
tration or anxiety. Too 
often, planning is a sin­
gle-year, one-shot pro­
cess carried out under 
the pressures o f time 
and budget. Too many 
design decisions—  
which focus on where in 
the school to put machines 
like computers and VCRs— are 
based on what is already 
known and proven, thus 
tending to support structures 
already in place (and already out­
moded). I t  doesn’t have to be that 
way. One thoughtful superinten­

dent, freed w ith a major high 
school renovation, used it as an 
opportunity to engage the fac­
ulty in planning the new facili­

ty based on the kind o f curricu­
lum, instruction, and assessment 

they envision for themselves and 
their students. The technology 

planned for the new building m il sup­
port the new learning environment: stu­

dent workplaces, a central printing and 
graphic arts laboratory, and technology- 
equipped performance and demonstration 
spaces where students can show what they 

know and can do.

I N F L U E N C E  A N D  
D E C I S I O N  M A K I N G
Children and teachers are the minority in 
schools when it comes to influencing technolo­
gy decisions— even though they are most often 
the end-users o f whatever machinery the offi­
cial school leaders procure. Their voices are sel­
dom sought out and rarely heard, and their 
potential contributions to the larger technology 
picture are not taken seriously. For example, 
one high school’s only computer lab, shut down 
after school hours for lack o f staffing, v r s  
reopened only after students spoke out and 
mobilized their parents to pressure the admin­
istration for access. The  no-cost solution— a 
teacher’s offer to supervise the lab instead o f

doing bus duty—
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had earlier been rejected by '■he principal. Stu- 
! dents, parents, and teachers can and must 
' develop a voice, and have a more direct influ- 
j ence on decisions that affect their school lives.
{ R E L A T I O N S H I P S
j “The biggest problem besetting schools is the 
{ primitive quality of the human relationships 
J among children, parents, teachers, and admin­
istrators,” writes Roland Barth, senior lecturer 
at Harvard University. A team of researchers 
from the Claremont Graduate School recently 
published a report, Voices fro m  the Inside, that

U L T I M A T E L Y ,
A M A T T E R  OF T I M E
Technology has barely a toehold in schools 
today. But even if the current generation of 
school leaders does absolutely nothing, schools 
inevitably will be transformed by technology. 
Already, more of it makes its way into our 
schools every day, nesded in students’ book 
bags, gym bags, and pockets— often to educa­
tors’ chagrin.

“Children are the Nintendo Generation,” 
writes technology observer Elliot Soloway, 
“and we are denying them their identity.” A

1 bears out Barth’s position. A  school is a set of 
' complex and often dysfunctional relationships.
! Many school people feel at risk—psychologi- 
’ cally, emotionally, even physically. Many kids 

feel they may not live to be adults. And both 
] students and teachers often feel they can’t 
I speak out against the problems they perceive 
I around them, because they may be putting 
. themselves at even greater risk every time they 
I tell the truth.

Improving relationships in schools and 
building a sense of community and shared pur­
pose stimulates energy, excitement, passion 
and commitment, and creates meaning. Inas­
much as people are more willing to spend their 
resources on what is meaningful to them,

. improving relationships actually creates time 
I and money— the lack of which everyone agrees 
* gets in the way of technology’s progress!

student wearing a Sony Walkman is scolded 
for wearing it in school because it may inter­
fere with learning. But the Walkman might 
contain an audio book. Next year, the Walk­
man may be a CD-ROM player, and contain an 
entire library. Then what will schools say to 
students and their parents?

It ’s only a matter of time before the tech­
nology that is transforming the rest of our 
world begins to substantially transform our 
schools as well. The only question really is 
whether educators want to direct the coming 
changes or be directed by them. Either way, 
one by one, the excuses will crumble; the barri­
ers will fall. ■
Doris R a y  is a senior project manager specializing 
in school restructuring a t the M aine Center fo r  
Educational Services.
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i  ! T E C H N O L O G Y

T h e  H i g h - T e c h

B Y  T R A C Y  L A  Q U E Y  
N N I E  S T O U T

uring the Presidential 
campaign, candidates 
Clinton and Gore 
called for the creation 
o f a technological 
superhighway, "a 
door-to-door infor­

mation network to link every home, busi­
ness, lab, classroom and library by the 
year 2015.” For educators, such a high­
way already exists— albeit in a sprawling, 
somewhat chaotic form. I t ’s the Internet, 
a public network o f networks that already 
connects some 10 million people in the 
United States and far beyond. And it is 
being touted as the best available net­
working infrastructure for the education 
community by people who use it, 
providers offering services on it, and offi­
cials who make policy concerning it.

For many in the nation’s elementary 
and secondary schools, however, the 
Internet is alien territory. Its signage and 
rules o f the road seem indecipherable, its 
entrances are rife with potholes, and once 
on its maze o f roads, the uninitiated can 
find it hard to locate— or even remem­
ber— the most promising destinations.

Yet thousands o f teachers and students 
make the journey every day anyway, and 
many more are expected to join them in 
the coming years. Their relationship to 
the Internet raises interesting questions 
about the potential impact o f telecom­
munications on K-12 education and 
reveals some important barriers that must
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G ird in g  the g lo b e , the 
Internet b e ck o n s  e d u c a to rs  

into the future. But will K-l 2  
ev er g e t  p a s t  the o n -ram p ?

be overcome i f  that potential is to be real­
ized— if  elementary and secondary 
school people arc to be fiill-fledged, wel­
come travelers along the superhighways 
o f Americas future.

T O R ■ W
| he Internet began as an 
experimental Department 

' o f  Defense network, 
becoming operational in 
1969 with a small number 
o f university research sites 
around the United States. 

I t  gradually built up momentum as 
whole networks o f computers began 
logging on, and then expanded at a 
lightning pace in the late 1980s, covering 
the globe. Today the Internet direcdy 
connects w ith almost 50 countries 
and, through electronic mail, touches 
over 100. Encompassing more than 
9,000 networks, it is expected to reach 
an estimated 20 million people over the 
next year.

The Internet has become a huge virtu­
al library and conference center. Thou ­
sands o f independent resources offer free 
information on almost any subject under 
the sun. And thousands o f interest 
groups provide forums for discussions on 
topics ranging from current political 
events to ancient history.

If, as predicted, federal legislation tar­
gets the Internet as a crucial building 
block o f the information infrastructure, 
its reach and resources can only be 
expected to expand further.
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black boxes in our' f f "• B- * '••• ' •.*; .

"classrooms until they >■ . 
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''■to be found  where 
machines do not dwell. ” 

V--' I— N eil Postman, 
i I ;-:, chairman, Culture and  

.. Communication,
• '  N ew  York University

A L  F O R  K - 1 2
he phenomenal growth rate, the 
support from government and 
learning institutions, the explo­
sion o f valuable information 
resources— all o f these make the 
Internet attractive to the K-12 
ccinmunity. Indeed, elementary 

and secondary school teachers and students 
make up one o f the fastest growing groups on 
the Internet. W h ile  there is no national data 
on the exact number o f school users, 22 states 
have programs for accessing the Internet. In  
Florida and Texas, 50 and 75 teachers sub­
scribe to the Internet each day. M any who 
have experienced the technology endorse it—  
and the concept o f wide-area networking in 
general— as a catalyst to educational reform, 
for a variety c f  reasons.
Access to in fo rm ation : The Internet offers 
a wealth o f free services for teachers and 
students. For example, they can access 
Spacelink, a service run by the Marshall 
Space F light Center in Huntsville, Ala., that 
offers curriculum guides and the latest space 
shuttle reports. They can receive weather 
reports from the University o f M ichigan.
C N N  and Newsweek both offer online guides 
for their classroom news services. In  addition, 
the Internet provides teachers and students 
access to vast databases and to knowledgeable 
parties in any number o f fields.
C o llabo ra tion  in  lo om in g : W h ile  the 
school environment can be isolating—  
lim iting interaction between students and 
teachers in different classes, grades, and 
schools— the Internet encourages 
collaboration. Teachers can consult w ith 
faraway colleagues, perhaps even team-teach 
on line, and develop projects w ith  
professionals not traditionally involved in K- 
12 education. Students can participate in 
cooperative and distance-learning projects like 
the ongoing comparison by students in 
different countries o f local grocery products 
and prices— a project that integrates math, 
social studies, language, and geography.

Teachers like Pat Gathright o f MacArthur 
H igh School in  San Antonio, Tex., are true 
believers in the benefits o f networking. “I  have 
the sole responsibility on my campus for the 
yearbook, newspaper, Journalism I, and Photo­
journalism," she says. “Few o f my fellow teach­
ers can come close to understanding what my 
job is like or help me w ith some o f the prob­
lems I  face each day. But I  know that I  can log 
onto the Internet and share w ith my journal­
ism friends across the state a desktop publish­
ing trick that I  learned at a workshop, a place 
to find information on a story my students are 
working on, or just news about m y day."

Experts on-line: Teachers can also en^ jre  
in dialogues with field experts and give 
students access to primary resources. For 
example, at Fredericksburg (Tex.) M id d le  
School, children are learning how the 
information in their science textbooks cam be 
applied to the real world— in the words o f  
people who use science every day. Teacher 
Kirk Beckendorf explains, "About 20 
scientists have agreed to communicate w ith  
my students and answer their questions via E- 
raail. You can literally see the students’ self­
esteem and interest in science expand when  
they receive a personal reply from scientists.” 
N ow  roloa fo r toachers and  s tu d en t*:  
Telecommunications technology— and bv  
extension, the Internet— has the potential to 
radically change the roles o f both the teacher 
and learner in the classroom. To make 
effective use o f this universe o f informativm, 
students must be able to articulate the 
problem they are investigating, identify and 
access resources, synthesize and analogize as 
they work in tandem with their peers 
throughout the world. A t the same time, their 
teachers must make the transition from being 
lecturers to being coaches, researchers, and 
managers o f learning.
D lu am ln o tio n  o f now  idaas: M any  
involved w ith educational reform see 
telecommunications as a potentially effective 

medium for persuading teachers and 
other school people to try

innovative approaches io 
their work. Online, 

educators can

support 
each other 

through the process o f  
change and share tips for 

translating theory into practice in 
their classrooms. In  some cases, the medium 

itself may promote innovation. So found a 
recent educational forum paper entitled 
“Telecommunications as a Tool for 
Educational Reform: Implementing the 
National Council ofTeachers ofMathematics 
Standards." It posited, "Telecommunications 
technologies may be one o f the most effective 
ways to achieve widespread interpretation and 
practice o f the mathematics promoted in the 
standards. They can link people across rime 
and distance, enhance relationships, ami help 
transfer information in different forms...."
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p re s id e n t:o fI lU S fra  te lecom m unica tions m e iw o r k fo r
1■ '.Vts V v -  ̂ton, D. G .vU /elecom m iin ications 'in  tschools - p ro n u ses  to

f a c i n g  r o a d b l o c k s
espite its versatility and 
richness, the Internet has 
not been widely adopted by 
the K-12 educational com­
munity. In  a recent study by 
the Center for Technology 
in Education (C T E ) at 

Bank Street College, less than half o f the tar­
get group o f technology-adept educators—  
most o f whom had been using computers for 
more than five years and were engaged in some 
form o f wide-area networking— had access to 
the Internet. Those who did used it for 
professional activities— sending E-mail, gain­
ing access to other computers, and perusing 
news bulletins— twice as often as for student 
learning.

There are serious barriers now preventing 
widespread access to, and use of, the Inter­
net— barriers that must be addressed by poli­
cy-makers and service providers i f  teachers and 
students at the precollegiate level are to feel 
welcome on the highway.
U n fr ien d ly  te rr ito ry : Its research and 
academic origins make the Internet tricky 
territory, the very richness o f its information 
resources can be overwhelming. “It is 
absolutely not a resource accessible to 
educators who are not extremely savvy about 
technology,” says Margaret Honey, who 
headed up the C T E  study. “They have to 
go through so many interpretive 
layers before it even begins 
to be useful in the 
classroom."

W hile  
computers have 
become easier to use 
with menus and icons replac­
ing coded commands— the Internet 
has not. Slowly, Internet users and service 
providers have begun to come forward with 
solutions to the interface problem. The U n i­
versity o f Washington, for example, developed 
a user-friendly E-mail application called 
P IN E , which it happily shares w ith K-12 net­
works as well as universities.

Because no one entity is responsible for this 
huge conglomerate o f networks, the Internet 
offers little help to the novice. But the guid­
ance gap is beginning to close. Introductory 
books and resource catalogs are now available 
in chain bookstores, and training needs are

JsisiK*
r*-i-Can

-.'.help'bring

i s  so m e  o f

ic au o n so tte rs  ?a .parti 
i s tu d e n t  B oredom *

R o b e r t  W o r e ,
educators, Washingto
change the way students study: as’a t r e s u l t ^ ^ a
pertinent information; Instead o f goihgTo thenbrary-for'-a bookjistudents 

. ,  • ■- ,. ,1.» - .I- - - .' ' •  cw ith  access to the In ternet and on line.in form ation lcan makcTUse of
virtually any information that hasjbeen.put 'into d is ta l form:'and made
available on our. national and global hetworks. This'ihformation is current,
high-quality, and easy to access. -T-■. . • . V c  -■>*'' ; V/vV'/k 
B o n n lo  P r le a ,  h ig h  school E n g lis h  teacher, ' W h it t i e r , '  C a l i f :
“Telecommunications gives students and teachers a chance to ish'are w ith  a
real audience— their peers in  distance places. Once'the"four walls o f a
school have been made transparent, schools w ill never seem -the same
again. There are schoc’ s I  interact w ith  around the co un ty .on  a daily
basis whose teachers I  speak w ith but have never met. My/students now
write to other students to share who they are, and what their cultures are
like. These people are truly in the midst o f a profound change as they
rethink what it is to leam. “
John  IBredan, A dvanced  Business Institu te , IB M , W hite P lains, N . Y.: 
“In  m y m ind there is no question but that telecommunications promotes 
excellence and bolsters learning, but there are real equity issues that need 
to be addressed. M a  .iy schools la ck  access to on line networks and 
computers, and technological difficulties, as w ell as the difficulties o f 
learning these new ways o f thinking, hold some schools back. I t ’s hard to 
talk about promoting excellence w ithout mentioning the need for teacher 
support and tra in ing— teachers are the players that make this new  
learning paradigm work.”

This A M E R I C A ’S A g e n d a  discussion was moderated by Susan-M ern it. 
For information on the Meta Network, write: MetaNet, 2000 North 15th Street, 
Arlington, VA 22201; or call: (703) 243-6622.
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beginning to be addressed. The Texas Educa­
tion Network (T E N E T ),  for example, offers a 
comprehensive Internet training program plus 
teacher-useful applications, all accessible 
through an easy-to-use menu interface. In  less 
than 18 months, 19,000 educators and admin­
istrators have signed up for accounts on 
T E N E T , greatly surpassing the Texas Educa­
tion Agency’s initial estimates.
Th« equ ipm en t gap : Usage concerns aside, 
connecting to the Internet is easy and cheap: 
A ll you need is a modem, telephone line, and 
personal computer. But many districts still do 
not have the necessary tools. David Brittain o f  
the Florida Department o f Education sees 
lack o f equipment as a major barrier 
prohibiting schools from join ing the Internet. 
“Though they are now rather inexpensive,” he 
says, “modems are not out there in large 
numbers.”

Even i f  schools have modems, they often 
don’t have phone lines. A  recent survey con­
ducted in Texas counted 84,683 phone jacks in 
1,058 districts. However, most phones were in 
the administrative offices; only 2 percent o f the 
classrooms has access to a line. The  most com­
mon reason was not the potential distraction, 
but the cost. M any school dirvricts are required 
to pay business rates for phone lines— making 
one line per classroom more than most schools 
can afford. In  the future, some schools m ight 
opt for a wireless solution— using cellular tech­
nology— to avoid the cost o f this “umbilical 
cord” to the outside world.
The num bers gam e: To provide access to 
large numbers o f students and teachers, dis­
tricts must begin linking their local area net­
works (LA N s )— which are multiplying rapid­
ly— direcdy to the Internet. This means a 
higher speed, full-time connection, but 
requires an initial investment o f special equip­
ment, provider fees (for commercial Internet 
carriers that sell services to schools), and lease 
o f dedicated phone lines. In  addition, the 
L A N  connection isn’t really feasible where the 
only network available is administrative and 
not adaptable for classroom use, or when the 
L A N  uses hardware, applications, and proto­
cols that don’t talk to other systems.
Faar o f changa: The  very potential o f 
telecommunications to transform classroom 
culture may be the biggest barrier to 
enthusiastic adoption by educators. “In  well- 
connected c l. .srooms, teachers w ill no longer 
be the filters and disseminators o f 
information,” says M ichael R. Haney, 
associate program director o f the Teacher 
Enhancement U n it at the National Science 
Foundation (NSF ). "Teachers are not going to 
take the first step until they can envision what 
ies ahead.”

R I N G  F U T U R E
eady or not, K-12 educators 
may soon find themselves 
connected to Internet, or 
something like it, as a matter 
o f public policy. Both the 
Clinton Administration—  
under the leadership o f Vice 

President A l Gore— and Congress seem to be 
heading in that direction.

In  1991, then-Senator Gore sponsored a 
bill to establish the National Research and 
Education Network (N R E N ), a high-speed, 
coordinated network which w ill connect all 
American academic and research institutions 
and federal agencies. Ultimately, the N R E N  
will be the education successor to the Internet 
in the U.S. Gore’s bill called for approximately 
half a billion dollars in funding— including 
$15 million to N SF  and $1 million to the 
Department o f Education— but most was used 
for projects already planned.
Thl» y a a r ’ s m odal: A  second Gore bill that 
was killed last summer is now being reconsid­
ered as Senate Bill 4. I t  establishes the idea o f 
the national information superhighway, w ith 
the N R E N  as an important component. The  
bill proposes about $60 million for developing 
the education network, but is very vague as to 
how funds should be used. Meanwhile, the 
House is said to be working on its own bill 
with specific allocations for education, includ­
ing separate provisions for K-12 versus post- 
secondaiy, and actual connection versus train­
ing. Observers predict that i f  Gore presses the 
issue in  the W hite  House or i f  Secretary o f 
Education Richard Riley takes it on, some 
version o f a networking bill w ill pass. And i f  
K-12 educators become more active in the 
debate, their needs are more likely to be 
reflected in its design and implementation.
A  question  o f equ ity? : Part o f the process 
w ill be persuading lawmakers— and the pub­
lic— o f the importance o f making the Internet 
and its resources available to all sectors o f the 
education community. In  this global economy, 
it is an equity issue. These information 
resources cannot and must not be accessible 
only to those in the universities and research 
labs, disenfranchising a whole sector o f the 
population. Grown carefully, the Internet and, 
in the future, the N R E N , can enable all educa­
tors— and all students— to access the benefits 
o f information technology. ■

Tracy LaQuey is education marketing develop­
m ent manager o f  Cisco Systems, Inc., and princi­
p a l author o f  The Internet Companion: A  
Beginner’s Guide to Global Networking 
(Addison-Wesley, 1993). Connie Stout is director 
o f  the Texas Educatv nalN etw ork (T E N E T ).
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I f a r f h  1,1993 ■ S d o c a t k r a  U S A
COMPI.SMSNTS OF THE

S T A T E  L1P3ABY P l f i U

C l i n t o n  S e e k s  B e t t e r  L i n k  B e t w e e n  E d u c a t i o n ,  T e c h n o l o g y

President Clinton Inst wook proposed n radical 
n o w  federal policy that would forge link* be­
tween education programs and technological 
resources.

In a policy statement released by tho NVhito 
House, Clinton said workforce preparation pro­
gram* hflvo failed to dovolop neodod ties with 
n e w  technology. H o  called for more federal in- 
volvomont in modernizing teaching resources, 
and for schools'job skill-related curricula to 
reflect more up-to-date concepts.

" W e  are moving in a n e w  direction to create an 
educational and training system that challeng­
es ... our students to reach for resources be­
yond their classrooms," Clinton stated.

T h e  education part of Clinton's plan is split 
between strategies addressing school m a n a g e­
m e n t  and updated and enhanced curricula.
T h e  ultimate goal, he said, is to "increase the 
productivity of learning in formal school 
settings."

C. linton said he will push for the federal gov­
ernment to provide elementary and secondary 
school access to Internet, a network set up by

tho government that is used to share research 
databases and messages a m o n g  higher edu­
cation institutions and research facilities.

H e  also said he will urge developing r  National 
Research and Education Network (NREN), a 
more advanced telecommunications "super­
highway" that could handle video and large 
amounts of information. T h e  president wants 
school access to N R E N  as well.

In addition, the president's plan would target 
funds to help schools develop "high-perform­
ance" software tc take advantage of emerging 
hardware capabilities. Ultimately, the i m­
proved technology would place students in "an 
environment that can closely approximate real 
work environments."

Clinton said the White House will create an 
interagency task force to establish software 
and communication standards for education 
and training.

A  White House sp o k e s w o m a n  said Clinton 
plans to present the policy in a congressional 
bill, but said Clinton first wants to gather 
input. ###

L e g i s l a t i v e  U p d a t e

Congress is considering a spate o f legislation that would reauthorize federal elementary and secon­
dary education programs and reform schools. In  addition, a fiscal 1993 supplemental appropria­
tions bill with significant education funding has advanced in the House.

R ecen t or U pcom ing A c tio n  ...
E ducation  D epartm en t Fiscal 1993 S upplem ental A ppropria tions
President Clinton is requesting supplemental fiscal
1993 appropriations, including $500 million for a s u m ­
m e r  Chapter 1 program and $2 billion to pay off a short­
fall in Pell Grant funding. T h e  economic stimulus plan 
he outlined this m o n t h  also includes some proposed E d ­
ucation Department funds for fiscal 1994, including 
$870 million for school reform legislation--with state 
grants for systemic change-he plans to send Congress 
within a month. Clinton plans to propose a full fiscal
1994 budget April 5.

Last action: House Labor, Health 
and H u m a n  Services and Education 
Appropriations Subcommittee ap­
proved the supplemental appropria­
tions plan Feb. 24.

N ext action : T h e  House Appropria­
tions Committee has not scheduled a 

vote on the measure.

(more)
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. . . -i The: Impact  o f ■ ‘
;g . S choo l L ibrary M ed ia C en ters on 

'Academ ic'Achievement'/ V„ •*

E X E C U T I V E  S U M M A R Y
i -»>v , W v .  . . • •• . .

Th is s tu d y -p ro v id e s ev idence  o f the positive im pact o f lib rary m ed ia cen te rs  on 
a cadem ic  ach ievem en t in 221 Co lo rado  pub lic s ch o o ls  during the  1988-89 sch o o l yea r.
In con tra s t to p rev iou s re sea rch  on the relationship , th is s tu d y  u s e s  sc h o o ls  ra ther than 
s tu d en ts  a s  un its o f ana lys is , co n s id e rs  se rv ice  ou tpu ts a s  well a s  re so u rce  inpu ts , and  
ru le s ou t the e ffec ts o f se le c te d  schoo l and community cond ition s wh ich m igh t have 
exp la ined aw ay th is  relationship .

The find ings o f th is s tu d y  ind ica te the  im portance of library m ed ia  expend itu re s- and  
particu larly the s ta ff and co lle c tio n s they m ake  possib le- in  promoting a ca dem ic  
a ch ie vem en t The importance o f the  library m ed ia  sp ec ia lis t’s  instructiona l ro le  Is a lso  
ve r if ie d

H ighlights:

■ Better fund ing fo r LMCs fo s te rs  a cadem ic  ach ievem en t by p rovid ing s tu d en ts  a c c e s s  
to  more library m ed ia  sta ff a n d  la rge r and m ore varied  co llec tions.

■  ‘a^eo (iS iJS fr^ '
i s  and;iow
educa tiona l a t S f ^ e n t a m c ^ . a d O R ^ * ^ ^  . ----

■  Library m edia expend itu res a n d  staffing ten d  to  rise and  fall with total schoo l 
expend itu res a n d  staffing.

■  S tu d en ts  w h o se  library m edia specia lis ts  participate in the instructional p ro c e s s  a re  
h igher a cad em ic  achievers.

A lso inc luded in th is report a re  th e  m ost cu rren t and com prehensive  anno ta ted  
b ib liography on th is  su b je c t a n d a  a  tim eline ch ron ic ling v’ ,e evo lution o f su ch  s tu d ie s .



7 .1  F I N D I N G S

In assessing the impact of school library media centers on academic achievement, 
potential predictors were drawn from the LMC as well as its school and community 
contexts. All. potential'-predictors for which data were available were considered. 
Following Is a summaryiof the findings reported in preceding chapters:

i AVt
■ The size of a library media center's staff and collection is the best school 

predictor of academic achievement Students who score higher on norm- 
referenced tests tend to come from schools which have more library media staff and 
more books, periodicals, and videos.

■ The instructional role of the library media specialist shapes the collection and, 
in turn, academic achievement. A library media center should be staffed by an 
endorsed library media specialist who is involved not only in identifying materials 
suitable for school curricula, but also in collaborating with teachers and others in 
developing curricula. These activities require that the media specialist have adequate 
support staff. This involvement in the instructional process helps to shape a larger- 
and, presumably, more appropriate-local collection. Students who score higher on 
norm-referenced tests tend to come from schools where this instructional role is more 
prominent

■ The degree of collaboration'between library media-specialist and teachers is 
affected by the ratio of teachers to pupils. Collaboration of this type depends on 
the availability of both media specialist and teacher to engage in this Important work. 
Specialists who play an instructional role tend to have teacher-coiieagues whose 
workloads also permit such collaboration.

■ Library media expenditures affect LMC staff and collection size and, in turn, 
academic achievement. Not surprisingly, the size of the LMC collection is related 
to the amount of funding available for such purposes. Students who score
programs.

■ Library media expenditures and staffing vary with total school expenditures and 
staffing. It is also little surprise that the funding and staffing levels of library media 
programs rise and fail along with those of other school programs.

■ Among school and community predictors of academic achievement, the size of 
the LMC staff and collection Is second only to the absence of at-risk conditions, 
particularly poverty and low educational attainment among adults.



7 .2  Q U E S T I O N S  &  A N S W E R S ; . . ; ,  -•

This study was undertaker^'to answer three questions about the relationship between 
library media programs and academic achievement Following are those questions and 
the answers based on the5findings of this research: _ '

■ Is there, In fact, a relationship between expenditures on LMCs and test performance, 
particularly when social and economic differences between communities and schools 
are controlled? J ^ $fJS^dar^at schoots with better funded LMCs tend to achieve... 
higher a ^ a g a  t g J ^ ^ i y f t a ^ . l t ^ ^ ! o ^  j^^gj!j«LEWes are rich or poor 
and whether adults In the community are welt or poorly educated.

■ Assuming that there Is a relationship between LMC expenditures and test 
performance, which intervening characteristics of library media programs help to 
explain this relationship? The size of an LMCs total staff and the size and variety of 
its collection are important characteristics of library, media programs which Intervene 
between LMC expenditures and test performance. Funding is important; but, two of 
its specific purposes are to_ ensure adequate levels of staffing in relation to the 
school’s enrollment and a  local collection which offers students a large number of
materials in a variety of formats.

•» ■ •
• • • ^

■ Does the performance of an instructional role by library media specialists help to 
predict test performance? Yes. Students whose library media specialists played such 
a rcle—either by identifying materials to be used with teacher-planned instructional 
units or by collaborating with teachers in planning instructional units-tend to achieve 
higher average test scores.

These documented answers to these questions comprise the unique contribution of this 
study to the research literature on the impact of school library media centers on academic 
achievement



1

JUNEAU  EM P IR E , THURSDAY, MARCH 18,1993 3

iska : F o rm e r  f ir s t  lad y  Kos- 
le x t m on th  a s  p a r t  o f  a  nation- 
za tio n  o f ch ild ren , 
u m p e rs , w ife o f  U.S. Sen. D ale 
)e in A n ch o rag e  Ar' r il 1. B e lly  
an k s  A pril 2 a n d  J u n e a u  A pril

1 by  th e  N a tio n a l E v e ry  Child 
es  im m u n iza tio n s  by a g e  2 to 
o, m e a s le s , m u m p s  a n d  o th e r

ile a  to  a t te n d  th re e  im m u n iza - 
:o m m u n ily  le a d e rs  an d  h e a lth

n e e t  w ith  la w m a k e rs , d o c to rs  
J u n e a u  H ea lth  C e n te r  an d  ap - 
elev is ion  N etw ork  w ith  A laska

ions fo r c h ild ren  d a te s  to  w hen 
or in  th e  e a r ly  1970s.
•
rbanks: A fte r w eeks o f  d e b a te  
tirb a n k s  w ill s t a r t  rem o v in g  a 
re e ls  an d  s id e w alk s , 
h e ’ll ta p  e m e rg e n c y  fu n d s ap- 

le  w ork  done b e fo re  th e  sp r in g

to flooding f irs t ,  W olfing sa id , 
ro v ed  the  $150,000 M onday , b u t 
ns a  p ro p e r ly  la x  in c re a se  for

15 c e n ts  fo r e v e ry  $1,000 o f  as- 
r th  $100,000.
'5,000 to re m o v e  snow  from  the  
00 w ould be enough .

a  b low er, a lo a d e r , a s a n d e r  
mow.
:e o f iron  w e h a v e  to g e t a hold 
s  D irec to r D av e  Ja c o b y .
•
rbanks: L ess th a n  a  d a y  a f te r  
he c ity ’s  n ex t ba llo t, the  F a ir -  
p I v  rprnnsirlpr t h p  irlpa and in-

S t a f f  a s k s  s c h o o l s  t o  g o  h i g h - t e c h

B y SUSAN S. CHRISTIANSON
THE JUNEAU EMPIRE

A stand ing -room -on ly  crow d of 
c lo se  to  50 te a c h e rs  an d  co m m u n i­
ty  m e m b e rs  h a s  a sk e d  the  school 
b o a rd  fo r m oney  to im p ro v e  te ch ­
nology in  J u n e a u ’s schools.

" T h e  school d is t r ic t  h a s  q u ite  
d a te d  technology . ... C h ild ren  a re  
g ro w in g  up  in a  w orld  v ery  d iffe r­
e n t fro m  the  w orld  w e g rew  up in 
an d  th e ir  ab ility  to n t  ' -a te  
th ro u g h  in fo rm atio n  w ill be a s  b a ­
s ic  a s  l i te r a c y ,”  sa id  K aren  J o r ­
d an , school d is tr ic t  technology  co ­
o rd in a to r.

Jo rd a n  p rese n ted  a  d e ta iled  s e t 
o f re c o m m e n d a tio n s  from  the  d is ­
tr ic t  techno logy  c o m m ittee , high 
school technology  c o m m itte e  and 
d is tr ic t l ib ra r ia n s  -  g ro u p s  th a t 
h av e  been  w ork ing  fo r m a n y  y e a rs  
on im p ro v in g  school technology .

Jo rd a n  told the b o ard  T u esd ay  
the  c o m m ittee s  be liev e  it  is  tim e  
fo r th e  d is t r ic t  to fund technology  
a s  p a r t  o f  th e  o p e ra tin g  budget, 
r a th e r  th a n  th e  p iecem ea l a p ­
p ro a c h  c u rre n tly  used.

T hough b oard  m e m b e rs  s y m p a ­
th ized , they  ra ise d  qu es tio n s ab o u t 
th e  cost.

T h e  g ro u p s will com e b ack  to

S e v e ra l  c o m m it te e s  o f  p a re n ts  a n d  s t a f f  h a v e  
a s k e d  th e  s c h o o l  b o a rd  to  b u d g e t  fo r  u p d a te d  

c o m p u te r  te c h n o lo g y  f o r  c la s s ro o m s  n e x t  y e a r .

th e  b o a rd  w ith  a  m o re  co m p le te  
funding  p lan  A pril 6.

J o rd a n  sa id  c o m p u te r  eq u ip ­
m e n t h a s  been  p u rc h a se d  w ith  
m o n ey  le f t o v e r  a t  th e  end  o f th e  
school y e a r , c re a tin g  a  sy s te m  of 
no n -co m p atib le  eq u ip m en t.

“ By fund ing  technology  a s  p a r t  
o f  th e  b a se  o p e ra tin g  b u d g e t, it a l­
low s fo r p r io r  p lan n in g  an d  co m ­
p a tib ili ty  o f  e q u ip m en t,”  Jo rd a n  
sa id . “ I f  i t  w as  in  th e  b u d g e t to th e  
tu n e  o f  $300,000 a  y e a r , w e could 
beg in  im p lem e n tin g  th e  s tra te g ic  
p lan  in the  d is t r ic t .”

T h e  c o m m ittee s  p re se n te d  a 
$310,000 p lan  fo r n ex t y e a r :

•  $168,000 to  p u rc h a se  co m p u te r 
h a rd w a re  an d  so ftw are  fo r au to ­
m a tin g  lib ra r ie s  a t  a ll s ix  e lem e n ­
ta ry  schools.

•  $87,000 to u p g ra d e  technology 
a t  A uke B ay  E le m e n ta ry  School, 
a n d  tra in  te a c h e rs  th e re .

•  $55,000 to beg in  th e  p ro ce ss  of 
im p lem e n tin g  th e  h igh  school te ch ­
nology p lan .

M oney is  th e  issue, b o a rd  m e m ­
b e rs  sa id .

B o a rd  m e m b e r  P h il S m ith  sa id  
th e  m o re  th an  $1 m illion  b u d g et 
s h o r tfa ll a n tic ip a te d  fo r n ex t y e a r  
is a  r e a li ty  th e  d is tr ic t  h a s  to  face .

B o a rd  m e m b e r  S ally  R ue ask ed  
fo r  a  sch ed u le  show ing  a ll the  
s ta g e s  an d  d o lla rs  needed  to im ­
p le m e n t th e  e n tire  technology  p lan  
-  “ th e  b ig  p r ic e  ta g .”

B o ard  c h a irm a n  Bob Locke 
a sk e d  th e  c o m m ittee  develop  a  
fu nd ing  p la n  fo r th e  board .

“ I f  you  w an t to  go to  th e  a s s e m ­
b ly  a n d  a sk  fo r a  bond issu e  to 
fund  th is , I  g u a ra n te e  i f  you don ’t 
h a v e  a  full p lan  la id  ou t you ’ll need 
to h a v e  i t ,”  h e  sa id .

R ic h a rd  S tee le , a  f irs t-y e a r  
te a c h e r  in  th e  d is tr ic t ,  to ld  the  
b o a rd  h e  w orked  a t  S o u th ea s t R e­
g ional R e so u rce  C en te r befo re  
te ac h in g  w ith  the  d is tr ic t  an d  w as 
ap p a lle d  by the  “ n ig h tm a re  of 
d a ta  co llec tion”  used  by te a c h e rs , 
w ho s till  keep  g ra d e s  in g rad e

books.
“ T h is p a p e r  th ing , good G od, it 

is  how  it  w as done in  the 1500s,”  
S tee le  sa id .

S tee le  sa id  h e  rece iv ed  a  g ra n t 
to buy  eq u ip m en t fo r b e t te r  c la s s ­
room  d a ta  m a n a g e m e n t, eq u ip ­
m e n t th a t  h e lped  ch an g e  th e  n a ­
tu re  o f h is  c lassro o m .

“ K ids c a n  look a t  th e  w all an d  
se e  th e ir  g ra d e  a t  le a s t tw ice  a  
w eek . K ids c a n  keep  tra c k  o f  th e ir  
ow n p ro g re s s ,”  he sa id .

D an  H all, a  te a c h e ?  a t  A uke 
B ay  E le m e n ta ry  School, sa id  h e  
h a s  b een  se rv in g  on th e  d is t r ic t  
techno logy  co m m ittee  s in c e v I987 
an d  peop le a r e  g e ttin g  f ru s tra te d .

“ A t th e  beg inn ing  w e sold ho t 
dogs an d  ice c re a m  to ra is e  m oney  
to g e t a c o m p u te r . W e a ll d id  it  a t  
f irs t ,  b u t now  w e need  th e  su p p o rt 
o f  th e  b o a rd  to  m a k e  technology  
p a r t  o f the  b u d g e t,” he sa id .

M ary  L ibby , a h igh  school sp e ­
c ia l ed u ca tio n  te a c h e r , p re se n te d  
th e  b o a rd  w ith  a  co m p u terized  v id ­
eo ta p e  p re se n ta tio n  done by  h e r  
s tu d e n ts . L ibby sa id  u sing  co m p u ­
te r s  h e lp s  a t-r isk  s tu d e n ts  by  p ro ­
v id ing  a  v a r ie ty  o f  feedback  in  the  
le a rn in g  p rocess.

“ T echnology  is  em p o w e rin g ,” 
L ibby  sa id .

L a w m a k e r s  m a y  j o l t  r u r a l  e l e c t r i c a l  b i l l s

By IAN MADER
THE ASSOCIATED PRESS

L a w m a k e rs  a r e  considering  
ch a n g es  th a t  w ould d e c re a s e  the  
s ta te 's  e le c tr ic a l pow er subsidy  for 
r u ra l  re s id e n ts  by  an  a v e ra g e  o f
$44 a vpar

an d  Ju n e a u .
T h e  le g is la tio n  w ould u p d a te  

th e  su b sid y  r a te  to ta k e  in to  a c ­
coun t in c re a se s  in u rb a n  pow er 
r a te s  o v e r the  p a s t d ecad e . T he. 
b ase  r a te  in 1984 w as ca lc u la te d  a t
ft 5 p p n lR  a  k i ln w a t f- h n n r  T h e  cnh-

S en a te  Bill 163, in tro d u ced  by 
th e  F in a n c e  C o m m ittee , an d  a 
co m pan ion  bill in  th e  H ouse would 
s e t  th e  new  r a te  an d  d isqua lify  all 
fe d e ra l an d  s ta te  bu ild ings ex cep t 
schools.

‘Thic i*»ll m o lr n  ' i t  n o o in r  tn

th o rity .
To fund  a ll c u s to m e rs  e lig ib le  

fo r  th e  su b sid y  a t  100 p e rc e n t in 
fisca l 1994, th e  s ta te  would h a v e  to 
sp en d  a b o u t $20.5 m illion, M anni 
sa id . W ith th e  a d ju s tm e n ts  u n d er
Iho Kill it uinnlH pnct 1̂7 Q
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A f t e r  y e a r s  o f  b e i n g  i g n o r e d , 

m i s u s e d  o r  u n a f f o r d a b l e , 

c o m p u t e r s  a r e  b e c o m i n g  

c o m m o n  t o o l s  f o r  l e a r n i n g

I n  le s s  th a n  a  d e c a d e , ■ 
p e r s o n a l  c o m p u t e r s  h a v e  
g o n e  f r o m  t e c h n o lo g ic a l :  
c u r io s i t i e s  to e v e ry d a y  n e ­
c e s s i t i e s .

Y e t, a s  w ith  a n y  c h a n g e  
t h a t  c o m e s  s o  f a s t  a n d  
f u r i o u s , th e P C  le a v e s  m a n y  
p e o p le  a d r ift  a n d  b e fu d d le d .

N o w h e r e  is  th is  m o r e  
t r u e , p e r h a p s , t h a n  in  
s c h o o l s  a n a  w ith  c h ild r e n . 
M o s t  s c h o o l s  h a v e  c o m p u t ­
e r s ,  b u t  th ey  u s e  t h e m  to 
v a r y in g  d e g r e e s .

M a n y  c h ild re n  h a v e  th e m  
a t  h o m e ; m o s t  d o  n o t

T h e  w o r d  is  t h a t  c o m p u t ­
e r s  c a n  r e v o lu t io n iz e  le a r n ­
in g , b u t it's n o t  c le a r  w h e n  
a n d  h o w  th is  is  d o n e .

M a n y  p a r e n t s  a r e n ’t 
s u r e  w h a t  is  h a p p e n in g  w ith  
c o m p u t e r s  in  s c h o o l  c l a s s ­
r o o m s , a n d  h o w  t h e s e  m a ­
c h in e s  a ffe c t  th e ir  c h ild re n .

A Tool for Learninq
W ith  th is in  m i n d , T h e  

T i m e s  to d a y  b e g in s  a n  o c c a ­
s i o n a l  s e r i e s  o n  c o m p u t e r s  
a n d  th e ir ro le  in  e d u c a t in g  
c h ild r e n .

T n e  s e r i e s , f o r  th e  m o s t  
p a r t , w ill b e a  p r a c t ic a l  
g u id e  to i s s u e s  r a n g i n g  f r o m  
h o w  to  p u r c h a s e  h a r d w a r e  
a n d  s o f t w a r e  to  w h a t  d iffe r­
e n t  s c h o o l s  a r e  d o in g  to  
b le n d  te c h n o lo g y  w ith  
le a rn in g .

I t  a l s o  w ill e x a m in e  th e 
la rg e r  q u e s t i o n s :

H o w  a re  c o m p u t e r s  
c h a n g in g  the w a y  c h ild re n  
le a rn ?  W h a t is  th e  r o le  o f  
th e  te a c h e r?

W e b e g in  th e series t o ­
d a y  b y  lo o k in g  a t  w h a t  th e  
a d v e n t  o f  th e p e r s o n a l  c o m ­
p u t e r  h a s  m e a n t  f o r  s c h o o l s  
a n d  h o w  th is  to o l f o r  le a r n ­
in g  w o r k s .

by Paul Andrews
Tim es b u s in e ss  rep o rte r

I n  th e  beg in n in g , th e  c o m p u te r  
w as ex to lled  as  P la to ’s w a n d  -  a  
m ag ica l le a rn in g  tool to  im p art 
th e  w isdom  of th e  G reeks, cu re  

h u m a n k in d ’s ills a n d  m ake  u s  all 
sm a rte r ,

C harles B ab b ag e’s o rig ina l "A n a­
lytical E n g in e ,"  co n ceiv ed  m o re  th a n  
150 y ears  ago, h ad  a t  its  h e a r t h is  
yo u th fu l p led g e  " to  leave th e  w orld  
w ise r  th a n  I fo u n d  it."

T h e  ea rly  la rg e , room -sized  IBM 
m ain fram e co m p u te rs  in  th e  1960s 
an d  1970s fo u n d  so m e o f  th e ir  
b ig g e s t c lien ts to  b e  tim esh a rin g  
sy s tem s a t sch o o ls  a n d  un iversities. 
A pp le’s ed u ca tio n a l d iscoun ts he lped  
ju m p -s ta r t  th e  p e rso n a l-c o m p u te r  
revo lu tion  w ith  th e  A pple II.

B u t th e  p e rso n a l-co m p u te r  rev o ­
lu tio n  th a t c re a te d  th e  po st-in d u stria l 
Age o f In fo rm a tio n  in  th e  1980s h as  
fa iled  to  live u p  to  its  p re ss  re leases  
-  in  th e  c lassroom , a t least.

N o t all schoo ls  cou ld  affo rd  com ­
p u te rs . T hose  th a t  could  w a tch ed  
th e m  lan g u ish  in  end-o f-the-hailw ay  
labs u se d  la rge ly  fo r p lay ing  video  
gam es.

T each e rs  lo o k ed  ask an c e  a t m a ­
ch in es  th ey  d id  n o t u n d e rs ta n d  an d  
su sp e c te d  cou ld  rep la ce  th em . S tu ­
d en ts  w ho la tch e d  on to  co m p u ters  
p roved  possessive  a n d  u n sh a rin g , as 
w ell as  p red o m in an tly  w hite , m iad le- 
class  an d  m ale.

C oncerns g rew  th a t th e  co m p u te r  
w as  d iv id ing  th e  ed u catio n al -  and , 
consequen tly , soc ia l -  lan d scap e

P o l ic y m a k e r s  a r e  

w a r n i n g  A m e r i c a Js  

r e p u t a t i o n  f o r  

i n n o v a t i o n  a n d  

e c o n o m ic  le a d e r s h ip  

i s  o n  th e  l in e

in to  haves an d  have-nots. S u b u rb an  
schoo ls  b o u g h t m ore  com pu ters th a n  
th o se  in  u rb a n  o r  ru ra l locations. 
S tu d en ts  w h o se  p ro fessional p a re n ts  
h ad  co m p u te rs  in  th e  hom e, usually  
w ere  m ore  fam ilia r w ith  th e m  th a n  
th e ir  c lassm ates  w ere.

E d u ca to rs , social sc ien tis ts  and, 
m ost o f all, p a re n ts  w ere  d ub ious of 
th e  c o m p u te r’s value as a n  ed u ca­
tio n a l tool. T h e  co m p u ter w as  tu rn ­
in g  o u t to  b e  less a  P la to ’s w a n d  th an  
a L u d d ite ’s revenge.

T h a t w as th e  ’80s.
T h is  is th e  ’90s.
A  h igh -tech  bo o ste r occupies th e  

W hite  H ouse. E ducational so ftw are  
is boom ing , w ith  1992 sa les up  m ore 
th a n  50 p e rc e n t from  th e  prev ious 
y ear. M ore com pu ters a re  tu rn in g  up 
in  c lassro o m s -  every  c lassroom , 
n o t ju s t  " th e  lab .” An elec tron ic 
in fo rm ation  service ju s t fo r you n g ­
s te rs  ca lled  K idS tar -  is in the  
w orks.

P a ren ts  a re  ask ing , a re  m y k ids 
le a rn in g  enough  ab o u t u sing  a com ­
p u te r?  Do I need  one a t  hom e? 
W hich  k ind , and  w h a t softw are? 
H ow  can  I help  m y school w ith  
com pu ters?

P o licym akers a re  w arn in g  th a t 
A m erica’s rep u ta tio n  fo r innovation  
an d  econom ic leadersh ip  is on the  
line.

"N a tio n s  th a t  s to p  try in g  to  ‘re ­
fo rm ’ th e ir  education  an d  tra in in g  
in s titu tio n s and  choose in stead  to 
to ta lly  rep lace  them  w ith  a b rand- 
new , h igh -tech  learn in g  sy stem  will 
be th e  w o rld ’s econom ic pow er­
h o u ses  th ro u g h  th e  ,21st cen tu ry ,” 
w rites  co n c,ilta n t Lewis P ere lm an  in 
h is  h o t ly  d e b a te d  n e w  b o o k , 
“S ch o o l’s O u t,"  w ritten  a t  S ea ttle ’s 
D iscovery  Institu te , an  in d ep en d en t 
th in k -tan k .

A t a  co n fe ren ce  last m on th  in 
W ash ing ton , D.C., sp o n so red  by th e  
D is c o v e r y  I n s t i t u t e ,  a t t e n d e e s  
w atch ed  a sc ience in s tru c to r  b ro a d ­
ca s t a  le sso n  from  K entucky by 
sa te llite  to  m ore  th a n  500 schoo ls in 
s m a l l ,  r u r a l  a n d  e c o n o m ic a l ly

Plf a s e  s e e  COMPUTERS on A 14
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T h e  c o m p u t e r  c o m e s  

o f  a g e  i n  t h e  s c h o o l s

C O M P U T E R S
continued from Page 1

d isad v an tag ed  com m unities in  28 
s ta tes. C lassro o m s could  co m m u ­
n icate w ith  th e  te ac h e r  by  p h o n e; 
in  th e  n o t-to o -d is ta n t fu tu re , th ey  
will be ab le  to  se e  each  o th e r  as  
w ell a s  co n v erse .

S p u rre d  b y  a  techno logy  levy 
p assed  in  N ovem ber 1991, S ea ttle  
P ublic S ch o o ls  a re  in  th e  m id s t o f 
a  sw eep in g  co m p u te riza tio n  p ro ­
ject.

T he ih o r t- te rm  goal: A  co m p u t­
e r  fo r ev e ry  te ac h e r , linked  b y  a 
w ired  n e tw o rk  w ith  a  co m p u te r  lab  
so  th a t te a c h e rs  a n d  s tu d e n ts  can  
ex ch an g e  files a n d  e lec tro n ic  m ail.

T h e  lo n g -ra n g e  goal: a  co m p u t­
e r  fo r ev e ry  k id , n e tw orked  n o t 
only w ith in  th e  schoo l b u t a ro u n d  
th e  g lobe th ro u g h  te lep h o n e  an d  
sa te llite  co n n ec tio n s.

A lr e a d y  s o m e  t r a i l b l a z in g  
schoo ls a re  ty ing  in to  th e  In te rn e t, 
a n  in te rn a tio n a l n e tw o rk  o f id ea  
sh a rin g , e lec tro n ic  p en  pals an d  
v as t d a ta b a se s  ca rry in g  w hole  li­
b ra rie s  o f  in fo rm atio n  accessib le  
th ro u g h  a  few  ty p e d  com m ands.

In o th e r  w o rd s , a n  e lec tro n ic  
c lassro o m  o f  th e  w orld .

A lready , b r ig h t spo ts  abound :
A t H igh  P o in t E lem en ta ry  in  

W est S ea ttle , w ith  65 p e rc e n t m i­
n o r i ty  s tu d e n t s ,  t e a c h e r  J i l l  
S ch u ltz ’s fifth -g rad e rs  help  each  
o th e r  p ro g ra m  a n im a ted  “ c a r ­
to o n s"  u s in g  H yperCard, a  M acin­
to sh  p ro g ra m . G reg  L itton  d em o n ­
s tra te s  a tig e r  s lin k in g  ac ro ss  a 
p ra irie . O n  E lizabe th  W a rre n ’s 
sc reen , th e  s u n  arc s  ac ro ss  a  b lu e  
sky.

. “T he w h ite  k ids a re  in  no  w ay  
a h e ad  o f -  th e  b lacks, an d  th e  
sp ec ia l-ed u ca tio n  k ids a re  alw ays 
snow ing  o th e r  k ids h o w  to do 
th in g s , ’’ s a id  S c h u ltz ,  w h o s e  
c .ia rg es h av e  u se d  th e ir  co m p u te rs  
to  w rite  th a n k -y o u  no tes to  sp e a k ­
ers, d es ig n  p o s te r-  an d  pu b lish  a 
schoo l n ew sp a p e r. t

T he co m p u te r , S ch u ltz  sa id , is a  
" g re a t eq u a liz e r”  no t on ly  am o n g  
p ee rs  b u t b e tw e en  teach ers  a n d  
s tu d en ts .

At N o rth  S ea ttle 's  p rivate  L ak e­
side  M iddle S choo l, w h ere  fou r o u t 
o f every  five s tu d e n ts  have access

H a w th o r n e  E le m e n ­

ta r y  t e a c h e r  J a y  

F r a n c o  is  th e  d r i v in g  

fo r c e  b e h in d  o p e n in g  

S e a ttle  s c h o o ls ' 

c o m p u te r  la b s  

to  th e  p u b l ic .

to  a  c o m p u te r  a t  hom e, s ix th - 
g ra d e rs  R afi F inego ld  a n d  Ja m e s  
S teven  do  a  co llabo ra tive  d raw in g  
u s in g  a p ro g ra m  th a t  a llow s M a­
c in to sh  C lassic  co m p u te rs  to  sh a re  
sc reen s.

Book re p o rts  a re  p u t in to  a 
sch o o lw id e  d a tab a se , a n d  b o th  
L akeside  H igh  a n d  M iddle schoo ls  
w ill so o n  h av e  e lec tro n ic  lib ra ries.

“W e fo cu s o n  co m p u te rs  as  a  
tool fo r e v e ry th in g  else  w e  do, n o t 
iu st an  a s id e ,” sa id  Leo S an tiago , 
h is to ry  te a c h e r  a n d  c o m p u te r  d i­
re c to r  a t  th e  m idd le  school.

A t N a th a n  H ale  H igh S chool, in  
n o r th e a s t S ea ttle , a  m assive  rew ir- 

* ing  p ro jec t is a b o u t to  b eg in  th a t  
w ill in sta ll f ib e r o p tic  cab le  -  th in  
g lass s tra n d s  b e a r in g  pu lses  of 
fight c o n ta in in g  in fo rm atio n  equ iv ­
a le n t to  th o u sa n d s  o f p h o n e  c o n ­

n ec tio n s -  th ro u g h o u t th e  school. 
T h e  p ro jec t w ill p u t th e  school a t 
th e  fo re fro n t o f  the  an tic ipa ted  
d 'J 't a l  revo lu tion  offering  hun ­
d re d s  m o re  cable-TV  channels, 
m a n y  of th e m  ca rry in g  so p h is tica t­
ed  d a ta  se rv ices su ch  a s  viewor- 
se lec ted  video on  dem and .

T h e  sch o o l w an ts  to  tie into 
g lo b a l ne tw o rk s, v irtua lly  elim inat­
in g  " th e  in eq u ity  to accessing  
in fo rm atio n  in  th e  c l^ s ro o m  th a t’s 
b e e n  su c h  a p ro b lem  fo r a t least 
th e  p a s t 200 y e a rs ,” sa id  C urrie 
M orrison , tech n o lo g y  coord ina to r.

In  Issa q u a h , co n su lta n t and  
p a re n t M ike B ookey he lped  tran s­
fo rm  a  tech n o lo g ica l b ack w ate r 
in to  a la b o ra to ry  of th e  fu tu re 
b e g in n in g  in  1989. W ith m oney 
fro m  a  $3 m illion  levy, h igh-school 
s tu d e n ts  in s ta lled  th e ir  ow n com ­
p u te r  ne tw o rk , lin k ed  to g e th e r  the  
d is tr ic t’s  1,200 co m p u ters  a n d  tied 
th e  w h o le  th in g  into In ternet, 
w h e re  th e y  co m m u n ica ted  w ith  
e lec tro n ic  p en  p a ls  in  E u ro p e  an d  
Ja p a n .

D istric t p a re n ts  w ere  so im ­
p re s se d  th ey  vo ted  a n o th e r  $6 
m illion  te ch n o lo g y  levy.

“ I w as  ju s t  o n e  p a re n t try ing  to
f e t so m e th in g  go ing ,” sa id  Boo- 

ey, n o w  in  d e m a n d  fo r  speeches 
a n d  c o n su ltin g  th ro u g h o u t the  
co u n try . “ I t’s  am az in g  w h a t the  
k id s  th em se lv es c a n  accom plish  if 
w e ju s t  g e t th e  hell o u t of the 
w ay ."

In  S ea ttle , und erp riv ileg ed  kids 
a re  b u se d  a f te r  schoo l to  th e  U nion 
G o sp el M ission  Y outh  C en te r in 
H olly  P a rk , w h e re  ex tra cu rricu la r 
c o m p u te r  tim e  aw a its  them .

A nd  fo u r  p io n e e rin g  e lem en ta ry  
sch o o ls  in  so u th e a s t S ea ttle  in ­
vo lved  in  a b ro ad -b ase d  "P ow erfu l 
S ch o o ls” p ro je c t -  H aw thorne, 
W h itw o rth , O rca  an d  M u ir -  as 
w ell as C o lm an  E lem en tary , p lan  
in  A pril to  o p en  th e ir  co m p u te r lab 
d o o rs  o n e  n ig h t a  w ee k  to  “all K- 
12 le a rn e rs , in c lu d in g  ad u lts  w ith ­
o u t a  h ig h  sch o o l d ip lom a,” sa id  
Ja y  F ran co , H aw th o rn e ’s  co m p u te r 
te a c h e r  a n d  a  d riv ing  fo rce  beh ind  
th e  p ro jec t.

S u ch  su c ce sses  a re  still the 
e x c ep tio n . T h e  sco u rg es o f  the  ’80s 
-  n ew  c o m p u te rs  g a th e rin g  dust, 
o r  la c k  o f  an y  co m p u te rs  a t  all -  
s till b la c k e n  fa r  to o  m any  schools.

B u t th e  ag e  o f th e  lea rn in g  tool 
h a s  a rriv ed . T h e  co m p u te r is b e ­
co m in g  n o t ju s t  an  in s tru m en t of 
kno w led g e , b u t o f  com m unicating  
a n d  sh a rin g . •

T h e  p u rp o se  o f  eddfcation is no t 
to  fill a b u c k e t b u t t a  ligh t a fire, 
w ro te  W .B. Y eats. In  the c lassroom  
o f th e  ’90s, th e  co m p u te r is the 
m atch .



T h e  c o m p u te r  is  a  'g rea t  

e q u a l i z e r * n o t  o n ly  a m o n g  

p e e r s  b u t  b e tw e e n  te a c h e r s  

a n d  s tu d e n ts , s a i d  H ig h  P o in t  

E le m e n ta r y  te a c h e r  J i l l  

S c h u ltz .

Thanh-Thuy Nguyen, 8, left, gets a c o u r i ­
er disk from teacher Jill Schultz at High 
Point Elementary In West Seattle. Above, 

-students at the school work In computer 
class.

Jiml bolt / Seattle Times
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B Y  T H E R E S E  M A G E A U

D U R IN G  THE 1980s, 
W E RUSHED C O M ­

PUTERS INTO  CLASS­
R O O M S W IT H O U T  A 
CLEAR V IS IO N  OF 

H O W  BEST TO USE 

TH EM . N O W  W E 

HAVE THE CHANCE 
TO  D O  IT RIGHT.

en years ago on ly  a cadre o f teachers, so ftw are developers, and 
j hardware m anufacturers understood the po ten tia l o f the 

m icrocom pu ter to change how  we teach and learn. S ince then, 
educa tiona l techno logy has e vo lv ed  from  th e  obsession o f a 
few  techno-enthusiasts into a p rio rity  for all education .
Som e observers com plain we haven 't m oved fast enough.

O thers lam en t that w e ’ve m oved too fast to im p lem en t the new  techno l­
ogy e ffective ly . M any  te.'chers are afraid o f the technology; adm inistra­
tors o ften lack a clear vision o f the role techno logy should play in their 
schools. Bu t as John Kernan. C E O  o f Jostens L ea rn ing  Corp.. the educa­
tional software giant, points out. “T echno logy  has actua lly  moved into 
the schools faster than any other major change in the instructional pro­
cess.” N o w  it's not ju st the fervent hope o f the technological vanguard 
that Am erican  education w ill en ter the In fo rm ation A ge— it’s inevitable.

T h e  successes and failures o f the 1980s have y ie ld ed  a rich lode o f 
experience. Ac EX DA contacted 10 who have been  on the front lines o f the 
educational- technology m ovem en t to find  out what th e y ’ve learned 
about im p lem en tin g  technology in our schools. H e re ’s w hat the past 
decade has taught them .

►
Resistance to change is one of the largest obstacles to 
implementing technology.
Philip Gkicxox, Superintendent.
South Buy Union Schools. Imperial Beach, C a lif.:

Celt’s iron ic that a profession that is supposed to lead Am erica into the 
twenty-first cen tu ry  is so resistant to twenty-first-centurv technology. 
But w e  tend to m odel those th ings that w ere  m ode led  for us, and teach­
ers w ere taught to de liver the curricu lum  by stand ing up in front o f a 
classroom and lecturing. There 's  no room in that m odel for integrating  
techno logy into the classroom. You have to g ive  teachers a lot o f hands- 
on experien ces for them  to change their teaching, and during those 
experien ces you have to g ive them  a lot o f T L C ,  because i f  you spook 
them  once yo u ’ll never get them  back.?5

Therese Alagean is att associate editor o/E lectron ic L ea rn in g  magazine.
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A fter a decade of inten­
sive technology pur­
chases, virtually every 

school in America has at 
least one computer (and 
most have a videocassette 
recorder, too).

HARDWARE IN SCHOOLS
Public schools with at least one 
computer:1

1981: 18%
1984: 86%
1987: 95% 
1991:98%-

Average number of computers per 
30 students:'

1984: 0.6 
1987: 1.15 
1990: 1.53

Predicted numbers t>. installed 
computers in schools (public and 
private):2

By June 1991:
3.5 million 
(33 per school)

By June 1994:
4.8 million 
(44 per school)

Schools with installed modems:2
1988-1989: 25%
1991-1992 (predicted): 50%

Schools owning video equipment 
hi 1990:2

VCRs: 91%
Interactive video 

equipment: 10% 
Videodisc players: 18% 

(doubled since 
1989)

Satellite dishes: 15% 
(doubled since 
1989)

Sources: 1. Power On!. Office of 
Technology Assessment, U.S. Congress, 
1987.2. LINK Resources.

Doxoyax Merck, Director of the Office of Educational Technology.
California Department o f Education:

C tM any o f ou r teachers becom e revita lized when they can use more 
exciting  tools. Ac First th e re ’s an aversion to using technology, bu t w e ’re 
hearing over and over about teachers who were th in k in g  about ge tting  
out o f the business who got excited  again after they scarted using te ch ­
nology. W hen  they  saw the ir students learning, when th ey  had creative  
tools in their own hands, and w hen  their adm inistration supported  
them, they  wanted to rem ain in the profession.57

Techno lo gy  can in s p ir e  a n d  m o t iv a te  t ir e d  te a c h e r s .

P

o * *

Technology can be a catalyst for much broader reforms in the 
American education system.
JOHN KERXAX. CEO and Chairman of the Hoard,
Jos tens Lea m i up Corp., Minneapolis. Minn.:

U W e ’re Finding that progressive school districts use techno logy pro­
grams to jump-start m uch b igger reform activities, 'ik e  teacher em pow ­
erment, new  governance ideas, new  approaches to cu rricu lum  and 
instruction. W h ile  techno logy m ighc represent on ly  20 percent o f a 
m uch b igger project, it ’s the 20 percent that w ill get people excited . For 
instance, i f  a school d istrict is in terested in site-based m anagem ent, the 
average person probably can ’t understand that. So progressive school 
districts w ill put a lot o f techno logy at the site level, let the sice m ake  
the decisions about technology, and then use the techno logy as an 
exam ple o f tu rn ing  power over to schools. 55

P

Technology should be bought only to address a specific need.
L inda Roberts, Project Director, I'.S. Congress.
Office o f Technology Assessment. Washington, D.C.:

CC B a se d  o n  m a jo r  a s s e s s m e n ts  w e 'v e  d o n e  fo r C o n g r e s s ,  w e ’v e  le a r n e d  
th a t  y o u  h a v e  to  t h i n k  a b o u t  t h e  e d u c a t io n a l  p r o b le m s  y o u ’r e  t r y in g  to  
so lv e  b e f o r e  y o u  th i n k  a b o u t  w h a t  te c h n o lo g y  is a p p r o p r ia t e .  M a n y  
sc h o o ls  m a d e  s ig n i f ic a n t  i n v e s tm e n ts  in  te c h n o lo g y  a n d  th e n  w e r e  s u d ­
d e n ly  fa c e d  w ith  a p r o b le m :  w h a t  d o  w e  d o  w ith  it? T h e r e  is c le a r  e v i ­
d e n c e  th a t  n e e d s  h a v e  co d r iv e  te c h n o lo g y  in v e s t m e n t s .55

Technology alone is not the solution.
Bon TINKER. Chief Scientist,
Technical Education Research Centers. Cambridge, Mass.:

CCSo m any people though t that i f  you threw  techno logy at education, 
problems w ould  go away. N o th in g  could be further from  the truth. It 
takes good educational practices and a loc o f hard work co Figure out 
how best co use techno logy co really im prove studen t learn ing. In  fact, 
it ’s far easier to deve lop  new  techno logy than it is to know  how to use it 
e ffec tive ly  in educa tion .55

Educational software should maximize the unique capabilities 
of the computer, not just recreate a textbook on disc.
P. Kenneth KoaICSKI, Executive Director,
EPIE Institute, Hampton Bays, N.Y.:

U W e  are s low ly learn ing how  to design software that exp lo its the 
potential o f the com puter rather chan m im ics a textbook. And we are 
learn ing how  to use that well-designed software. But I don 't th ink  it's 
happening in as m any places as it needs to be happen ing  in order to
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have an im m ed ia te  im pact on education. C om putin g , like every  other 
techno logy tha t’s com e into education in the last 40 years, has caused a 
lot o f e x c item en t but no real fundam enta l change. Un til we learn how  
ro bring  about system ic changes that w ill rea lly  enab le  us to fu lly  u tilize  
a techno logy as powerful as com puting, w e w ill never fu lly  exp lo it its 
potentia l. 55

jafc- BuY'n9 technology without the input of teachers will guarantee 
that it will not be used.
R ichard  Thompsox,
M ississippi Sian Superintendent o f  Education:

U ln  the late ’70s and early ’80s we rushed to ge t com puters in the 
hands o f students. I be lieve  that was the w rong  decision. W here w e 've  
seen techno logy  make a genu ine  d iffe rence  is w hen  w e ’ve g iven  com ­
puters to the teachers first. T app ing  the po ten tia l o f technology means 
starting w ith  and listen ing to your teachers.??

6 r
Teachers must receive sustained training to implement the 
new technology successfully.
Ron H i gher. Corporate Director, Education Relations,
Boeing Company. Seattle, Wash.:

CC In-service ceacher tra in ing is critical. In  business, approxim ately 2 
percen t o f the operating budget goes toward em p lo yee  training. 
L ik ew is e  in schools. 2 percent o f a district's budge t should be spent on 
teacher training. T h e  districts that have m ade the most progress in 
im p lem en tin g  technology are those that have ded ica ted  a part o f their 
budget and tim e to in-service training. O ne  o f  the  most sign ificant 
m ethods o f  in-service train ing is to put com pu ters in teachers’ hands to 
take hom e— that provides an enorm ous am oun t o f  training you don ’t 
have to pay for.??

Technology can help equalize opportunity for all students.
S  HAROS DELL Chief Information Officer,
Nest: Orleans Public Schools:

U  E duca tio n  should m irror the needs o f  so c ie ty  and prepare students 
for th e ir  fu tu re  in that society. In  an industria l society, people w ith cap­
ital have power. In an in form ation age, peop le  w ith  inform ation have 
power. Educationa l techno logy g ives  the ‘have nots' the opportun ity to 
access and m anipu late in form ation, and to m ake  decisions based on 
that in form ation . W hen  that occurs, the ‘have no ts ’ becom e the ‘haves.’ 
N o  o ther techno logy has g iven  our d isen fran ch ised  students that 
opportunity.??

The school context cannot be ignored when new technology 
is designed.
E l l i o t  SolQW'AY. Professor, Electrical Engineering and  
Computer Science. L'niversity o f Michigan:

CCVou can ’t design software and hardware in som e lab and then put it in 
schools and expect it to work— because it w o n ’t. T h a t m ethod works 
with consum er technology bu t not in schools. T h e  overrid ing lesson 
w e ’ve  learned is: W hatever the technology, w e  m ust recognize the con­
straints that schools m ust deal w ith . And that m eans invo lv ing  teachers, 
students, adm inistrators, and parents. T h is  is abso lu te ly  paramount.
H igh  techno logy alone is not the solution, because it ignores the roles o f 
teachers, parents, and administrators.?? ■

COMPUTER-USING 
TEACHERS '

Y ou may find a computer in every 
school in America, but techno- 
phile teachers are far harder to 

come by. Fewer than one in four 
elementary school teachers, and one 
in seven secondary school teachers, 
has yet to begin using computers in 
his or her teaching.

ELEMENTARY SCHOOLS
Computer-usinq teachers, as percent­

age or all teachers
22%

Of these computer-using teachers, 
the breakdown is:

Classroom teachers 
(gradesl-6)

72%
Special-educatiou teachers 

9%
Other teachers 

30%

SECONDARY SCHOOLS
Computer-usina teachers, as percent­

age of all teachers
14%

Of these computer-using teachers, 
the breakdown is:

Core-content area teachers 
63%

Computer-science/vocational- 
cducation teachers 

33%
Special-education teachers 

6%
Other teachers 

24%

Percentages add up to m ore than 100  due to 
teachers' m u ltip le  ro les and comouter types.

Source: Market Data Retrieval
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S c h o o ls  in  

s e a r c h  o f  

t o p - n o tc h  

p r o g r a m s  

a n d  e q u a l  

e d u c a t io n  a r e  

f o r g i n g  n e w  

p a t h s  i n  

te c h n o lo g y .

Learning 
across the miles
by Angela M . Mimms

C huck • uncan stood before 
his physics students and an­
nounced a quiz.

“Ah, Chuck, he students groaned.
A  typical h.gi. school reaction 

perhaps. But the setting was not so 
typical. Duncan was conducting his 

'class from  a T V  studio in Lex ing ­
ton, Ky., more than 100 miles away 
from  the the groaning students at 
Raceland (Kentucky) H igh School.

A long  w ith hundreds o f students 
in other schools, Raceland class­
mates watched Duncan on a televi­
sion in front o f their classroom and 
logged their qu iz answers on com ­
puterized keypads, which transmit­
ted them  instantly to their teacher. 
To get students even more involved, 
D uncan  talked by telephone with 
students during  the day ’s lesson.

T h e  concept o f learning over dis­
tance has been around since the 
1800s, beg inn ing w ith correspon­
dence courses. But today’s tech­
nology has given the concept a new 
iden tity  —  one that incorporates 
computers, satellites, fiber optics, 
compressed video and the like to 
link  students and teachers across 
states, the country, even the world.

Increasingly, distance learning 
programs like Kentucky Education­
al Television’s Star Channels are 
open ing doors to new worlds and a 
qua lity  education for a growing 
num ber o f prim ary and secondary 
school students. M an y  states laud 
the program s for enabling them to

offer advanced courses to rural 
schools lim ited by budgets, teach­
er certification or location. The pro­
grams also help urban and sub­
urban districts make the best use 
o f a lim ited  num ber of teachers in 
specialized courses such asjapanese.

“We see telecommunications and 
information technologies being con­
sidered as probably one o f the best 
ways to solve education problems 
today,” said Ronald F. Bosco, presi­
dent o f Federal Engineering Inc., a 
consulting firm  that works in d is­
tance learn ing  technology.

Every state is involved in some 
kind o f distance learn ing project. 
Here are ju st a few examples o f the 
opportunities they afford:

• N orth  Dakota students in 
small, rural schools for the first time 
are taking courses in Spanish, G e r­
man, anatom y and advanced Eng­
lish thanks to a telecommunications 
program  that allows teachers and 
students to see and hear each other.

• South Carolina students, through 
the state’s educational television 
network, questioned crew members 
on an archaeological research ves­
sel as they recovered artifacts from  
the w reck o f a C iv il War vessel.

• A  fiber optic distance learning  
network in Mississippi provides high 
school students in four rural schools 
the chance to study subjects such as 
Germ an, creative writing, statistics
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Students in the Glendale Union High School District in Arizona take a computer 
programming class via the district's interactive video network.

and probability, and computer ap­
plications.

• The Nebraska Department of 
Education has teamed up with Ne­
braska Educational Te'ecommuni- 
cations to broadcast Japanese lan­
guage courses by satellite to more 
than 1,800 high school students in 
23 states.

• In Arizona, Glendale Union 
High School District’s distance 
learning network offers advanced 
placement courses, which allow 
high school students to earn college 
credit.

• Minnesota high school stu­
dents can get a jump start on their 
college education by taking courses 
for college credit on the state’s two- 
way interactive television network.

And back at Raceland High 
School in Kentucky, students are 
taking German, Latin, physics, dis­
creet math and statistics courses by 
satellite that the school otherwise 
wouldn’t be able to offer.

To principal lohn R Stephens, 
the distance learning program has 
"made a tremendous difference.”

To find out how, just ask the stu­
dents. Raceland sophomore Shan­
non Seals is taking physics to get a 
step up on the engineering degree 
he plans to pursue in college. Junior 
McRae Stephenson, in her second 
year of German, recently qualified 
as a finalist in a competition to 
study in Germany for a year.

If  not for the German class, she 
never would have been interested in 
the competition, she said. “Through 
the satellite system, we get so many 
opportunities we would never have 
here in Eastern Kentucky.”
A matter of motivation

The desire for quality and equal­
ity motivate distance learning pro­
grams.

In sparsely populated North Da­
kota, where some schools graduate 
only one student a year, educational 
inequities were bound to exist, said 
Kathryn Pederson, executive secre­
tary of the North Dakota Educa­
tional Telecommunications Council

and assistant director of instruction­
al technology. To offer more courses 
to rural schools, the state installed 
two-way interactive video and audio 
systems. Groups of four to 10 
schools are hooked up with each 
other so that they can share teachers 
and become part of a “classroom 
without walls.”

“They're widening their world," 
Pederson said.

Besides sharing teachers, stu­
dents are forging new relationships, 
even traveling to other schools to 
cheer for their basketball teams. 
One student who lingered after 
hours in the video classroom wasn’t 
brushing up on his Spanish. He was 
asking a girl out from a town 20 
miles away.

“The strengths of four little com­
munities go into one big communi­
ty." Pederson said.

The technology also works in less 
rural settings.

The 12,000-studcnt Glendale 
Union High School District makes 
its headquarters just outside Phoe­
nix. An enrollment drop forced the 
district to cancel classes, especially 
advanced placement classes with 
low enrollment. The district solved 
the problem by installing a two-way 
interactive video network that links 
its nine schools and administrative 
offices. Students in four locations 
can enroll in a class taught by one 
teacher from any of the other schools.

So far, student response to the 
program has been good, said Rruce
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Florence, communications special­
ist w ith the district.

Florence and others maintain dis­
tance learning works. In  fact, a 
grow ing body of scholarly literature 
leaves no question that the technolo­
gy is effective, said H arry  M iller, 
president o f the United States D is­
tance Learn ing Association.

Peter Chant, director o f educa­
tional services for the Nebraska 
E T V  Network, said students in the 
n e tw o rk ’s Japanese  language  
courses have scored higher ori tests 
than students in Japanese courses 
taught in a traditional classroom. 
W hy? T V  classes generally are 
sm all and attract h ighly motivated 
students. Also, the technology’s 
novelty may get students to concen­
trate more, he said.

Another benefit o f distance learn­
ing is that it makes the best use o f 
an exceptional teacher. “W ith  dis­
tance learn ing technology, you can 
m ultip ly  that teacher,” Bosco said.

To a generation raised on televi­
sion, video games and computers, 
distance learning has high-tech 
appeal.

“ I like it a lot better because you 
get to do so much more stuff than 
a regular classroom," said M cRae, 
from  Raceland H igh School. H er  
class takes video tours o f G erm any  
and talks w ith other G erm an class­
es around the state. Onc-on-one tu­
tor sessions by phone give students 
a chance to practice speaking the 
language, she said. And the stu­
dents support each other.

“ It's like a team thing instead o f 
learn ing on your own,” M cR ae  
said. “ I f  someone gets really lost, 
the rest o f the class kind o f pulls 
them along. . . . And that wouldn’t 
happen in a regulat classroom.”

Teacher Beverly Waddell enjoys 
the classes too. As Raceland’s satel­
lite facilitator, she runs the classes 
and ensures students are working.

“ I ’m learning right along with 
the kids,” she said.

Teachers and staff benefit in other 
ways. Terry Pound, associate direc­
tor o f short-distance learn ing for 
South Carolina Educational Televi­

sion, said the state cut costs and 
travel time when it trained 140 bus 
drivers scattered among five high 
schools over the state’s television 
system. A  telephone in each tra in ­
ing  room allowed drivers to call in 
with questions and comments. The  
state also has a pilot program that 
reduces teacher travel by employing 
distance learn ing equipment for 
staff development sessions.

Dollars and drawbacks
M oney ranks as both a drawback 

and a benefit among distance learn­
ing  programs. Depending on the 
type o f equipm ent and extent o f a 
project, the programs can cost any­
where from thousands to m illions of 
dollars.

“ I t ’s  l i k e  a  t e a m  t h i n e* o
i n s t e a d  o f  l e a r n i n g  

o n  y o u r  o w n .  ”

McRae Stephenson 
Raceland Hit»h School Junior 

Kentucky

For instance, a school could in ­
stall a computer-based distance 
learn ing program that includes au ­
dio but no television for less than 
$15,000, said R ichard T. Hezel, 
president o f Hezel Associates in 
Syracuse, N.Y. Then  there’s Iowa, 
which is installing a $93 m illion  
statewide fiber optics network. D is­
tance learning will be only one o f its 
functions.

But factoring distance learn ing ’s 
cost over several years makes the in ­
itial price tag less imposing. And in 
the long-run. distance learn ing can 
help  schools that can ’t afford  
specialized teachers.

Fund ing  sources for distance 
learn ing vary. Some states, such as 
N orth  Dakota, have appropriated 
millions over several years to estab­
lish programs. The private sector 
contributes money and resources to 
m any programs, while some schools

participate in a matching funds sys­
tem w ith their state.

A m ong  other potential draw­
backs is scheduling. Conflicts arise 
when a school subscribes to a course 
that doesn’t correspond with the 
school’s class schedule. For instance, 
courses offered through national 
distance learning networks go to 
schools in several states that run on 
different schedules.

Also, technology isn’t fail-safe. 
Extreme weather can knock out sat­
ellite signals, and faulty equipment 
can prompt sound problems.

In addition, the more popular a 
program  becomes, the less interac­
tive it becomes. Raccland’s M cR ae  
said a satellite course is frustrating 
when she has to wait for answers by 
phone rather than talking to a 
teacher in the room. Some pro­
grams, such as Glendale U n ion ’s in 
Arizona, solve that problem by opt­
ing for a program that serves only 
a lim ited number o f schools and 
uses a m icrophone system that al­
lows students to talk directly to 
teachers.

Not having a teacher in the class­
room is difficult for some students, 
Pederson said. And it can be hard 
for a teacher to readily identify 
when a student has a problem.

Some teachers may believe dis­
tance learning threatens their jobs, 
but that isn’t true, said Nancy  
K linck, editor o f TechTrends, a 
m agazine published by the Associ­
ation for Educational C om m unica­
tions & Technology. “You can never 
rep’ace a classroom teacher.”

Essential elements
Despite the drawbacks, distance 

educators believe the benefits o f a 
well-planned program are worth the 
effort. T hey  offer suggestions for 
schools considering such tech­
nology.

“M ake sure that you have some­
thing worth sending,” Florence said. 
A  good instructional program and 
the need for the technology is es­
sential.

22 State Government News May 1992



Photo cou ;csy of Nebraska ET\*
Teacher and crew take to the slud'.o to produce a live Japanese class in Nebraska.

For distance learn ing to be suc­
cessful, the courses dem and excep­
tional teachers who are comfortable 
in front o f a camera, K lin ck  said. 
Students must be motivated. And  
instructions and language should be 
clear and concise. Also, visuals pre­
sented on video need to be large 
enough that students can read and 
understand them.

Robert Young, director o f the D i­
vision o f D istance Learn ing  for 
Mississippi Educational Television, 
advocates a lot o f p lann ing  and 
tra in ing in preparation for this new 
way o f learn ing and teaching. Also, 
he said, it is im portant to evaluate 
and revise programs.

A fast-moving future
D istance learn ing  technology 

took o ff in the 1980s d iiven  primar­
ily by m oney and insp iration from 
the federal Star Schools program, 
which helped launch programs such 
as K en tu cky ’s, said M iller, o f the 
U n ited  States D istance Learn ing

Association. Projects used to be easy 
to keep track of, he said, but with an 
increasing num ber o f schools em ­
ploying today’s fast-changing tech­
nology, that task is getting harder.

For the future, M ille r  expects a 
move from large broadcast satellite 
networks to sm aller programs that 
promote more interactivity. There ’s 
also growth in computer-based dis­
tance learn ing by which a teacher 
can communicate by computer and 
telephone w ith small classes at d is­
tant sites. Teachers can transmit im ­
ages to students’ computers, and 
teachers and students can send 
comments back and forth.

M ille r  said he thinks computer- 
based distance learn ing is develop­
ing more slowly because it ’s not as 
sim ilar to a traditional classroom  
setting as televised courses. But the 
technology is less costly and is gain­
ing gieater accceptance as more 
teachers work w ith it.

K linck said she expects increased 
cooperation am ong schools and in ­
dustry on distance learn ing pro­

grams. And she said more un iver­
sities will work w ith local schools to 
prepare students for college. H igh  
school students in some areas, for 
instance, already can access state 
university libraries v ia  distance 
learning technology.

The day m ay be com ing  when 
more traditional classroom courses 
incorporate distance learn ing  into 
their curricula, Bosco said. For in ­
stance, a French class m ight hold a 
video teleconference w ith someone 
in France to enhance a lesson.

Educators see great potential for 
the technology. G lendale U n ion  
hopes to include students from  In ­
dian reservations and ju ven ile  cor­
rections departments in its distance 
learning courses. Businesses also 
could use the technology for staff 
training during evenings and Satur­
days as could fire departments that 
don’t want their crews far away in 
case o f an emergency.

“ It ’s un lim ited ,” F lorence said. 
“ It ’s just a m atter o f our im ag ina ­
tion and energy.” □
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E x e c u t i v e  S u m m a r y

In April o f 1993, the A laska  D epa rtm en t o f E duca tion  conduc ted  an ins truc tiona l te ch ­
no logy su rvey  o f all schoo ls  and schoo l d is tric ts . T he  purposes o f the su rvey  w ere  to :

• C o llec t base line  da ta  on th e  num be rs  and types  o f techno log ies cu rren tly  em ­
p loyed  in A laska  schoo ls  fo r ins truc tion .

• C o llec t in fo rm a tion  on u tiliza tion  o f the  techno log ies .

• Dete rm ine the  level o f p rio rity  fo r ins tru c tiona l techno logy  in A laska 's  schoo ls .

• D e te rm ine w ha t needs m ust be m e t in schoo ls  in o rde r to  e ffec tive ly  em p loy  
te chno log ies  in ins truc tion .

In fo rm a tion  from  the su rvey  w ill be used  by th e  Depa rtm en t in deve lop ing  p lans  fo r 
ins truc tiona l te chno log ie s  and w o rk ing  w ith  d is tr ic ts  in the  area o f ins truc tiona l te ch n o l­
ogy-

Responses w ere  rece ived from  47  o f th e  56 d is tr ic t supe rin tenden ts  and by 264  p rin c i­
pa ls . T ha t rep resen ts  a  response  ra te o f 84%  fo r supe rin tenden ts  and 53%  fo r p rin c i­
pa ls.

Major Findings
• Nearly  ha lf the  supe rin tenden ts  and  p rin c ipa ls  respond ing  rate ins tru c tiona l 

te chno logy  as a h igh p rio rity  fo r th e ir schoo ls .

• A lm os t ha lf th e  teache rs  in re spond ing  schoo ls  are us ing som e fo rm  o f in s tru c ­
tiona l te chno logy  da ily .

• Principals estimate that 37% of students are using some form of instructional 
technology daily. ’ c

• W ide d ispa ritie s  ex is t ac ross  the  s ta te  in the  k inds o f te chno log ies  a va ila b le  in 
schoo ls .

• Many computers in Alaska schools are older models limited in their applications 
to new and emerging instructional uses.

• Training teachers to use technology is the most prevalent need beyond addi­
tional funding for technology.

l
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E x e c u t i v e  S u m m a r y

!n April o f 1993, the A la ska  D epa rtm en t o f Education conducted  an ins tru c tiona l te ch ­
no logy su rvey  o f all schoo ls  and schoo l d is tric ts . The  pu rposes o f the  su rve y  w ere  to :

• C o llec t base line  da ta  on the  num be rs  and types o f techno log ies  cu rren tly  em ­
p loyed  in A laska  schoo ls  fo r ins truc tion .

• Co llec t in fo rm a tion  on u tiliza tion  o f the  techno log ies .

• De te rm ine the leve l o f p rio rity  fo r ins truc tiona l techno logy  in A laska 's  schoo ls .

• D e te rm ine w ha t needs m ust be m e t in schoo ls  in o rde r to  e ffe c tive ly  em p loy  
te chno log ie s  in ins truc tion .

In fo rm ation  from  the  su rvey  w ill be used by the  D epartm en t in deve lop ing  p lans  fo r 
ins truc tiona l te chno log ie s  and  w ork ing  w ith  d is tric ts  in the  area o f ins truc tiona l te chno l­
ogy.

R esponses w ere  rece ived from  47 o f th e  56 d is tric t supe rin tenden ts  and by 264  p rin c i­
pa ls . Tha t rep resen ts  a  response  rate o f 84%  fo r supe rin tenden ts  and 53%  fo r p rin c i­
pa ls.

Major Findings
• Nearly  ha lf the supe rin tenden ts  and  p rinc ipa ls  respond ing rate ins truc tiona l 

te chno logy  as a h igh p rio rity  fo r th e ir  schoo ls .

• A lm os t ha lf th e  teache rs  in respond ing  schoo ls  are using som e fo rm  o f in s tru c ­
tiona l te chno logy  da ily .

• P rinc ipa ls  es tim a te  th a t 37%  o f s tu den ts  are us ing som e fo rm  o f ins truc tiona l 
te chno logy  daily.

• W ide d ispa ritie s  ex is t ac ross the  s ta te  in the  k inds o f te chno log ies  ava ilab le  in 
schoo ls .

• M any com pu te rs  in Alaska schoo ls  a re  o lde r m ode ls  lim ited  in th e ir app lica tions  
to new  and em erg ing  in s tru c tiona l uses.

• T ra in ing  teache rs  to  use te chno lo g y  is the  m ost p reva len t need beyond  add i­
tiona l fund ing  fo r te chno logy .

l



R e c o m m e n d a t i o n s

• Schoo l d is tric ts  p lac ing  a p rio rity  on te chno lo g y ’s ro le in the schoo ls  shou ld  
deve lop  a  com p rehens ive  p lan  fo r its acqu is ition  and  im p lem en ta tion .

• T eache rs  m ust be tra in e d  to  use te chno lo g y  as e ffe c tive ly  as em p loyees in the
priva te  sec to r.

• E duca tiona l equ ity  w ill no t be rea lized  in the  in fo rm a tion  age until all schoo ls  are 
cap ita lized  w ith th e  ha rdw a re  necessa ry  to take  advan tage  o f new  te chno lo ­
g ies in teg ra ting  vo ice , v ideo  and data .

• The s ta te  shou ld  exp lo re  its  ro le  in bu ild ing  the  w ide  a rea ne tw o rk  in fras truc tu re  
to ensu re  tha t all s tuden ts  in the  s ta te  have access to  on-line da ta  ne tworks, 
v ideo  resou rces , and  d is tance  educa tion  resources .
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O v e r v i e w

In A p ril o f 1993, the  A laska  Depa rtm en t o f Educa tion conduc ted  an ins truc tiona l te ch ­
no logy  su rvey of all schoo ls and schoo l d is tric ts . S ta ff des igned  tw o su rvey  ins trum en ts  
to  co lle c t da ta  on the  ins truc tiona l uses o f techno logy. The purposes o f the  su rvey  
w e re  to :

• C o llec t base line  da ta  on the  num bers  and types o f te chno log ies  cu rren tly  em ­
p loyed in A laska  schoo ls  fo r ins truc tion .

• Co llec t in fo rm a tion  on u tiliza tion  o f the  techno log ies .

• De te rm ine the  level o f p rio rity  fo r ins truc tiona l te chno logy 's  in A la ska ’s schoo ls .

• D e te rm ine w ha t needs m us t be m et in schoo ls  in o rde r to  e ffec tive ly  em p loy 
te chno log ie s  in ins truc tion .

• In fo rm ation  from  the  su rvey  w ill be used by the  D epartm en t in deve lop ing  p lans 
fo r ins truc tiona l te chno log ies  and w ork ing  w ith d is tric ts  in the a rea  o f in s tru c ­
tiona l te chno logy . In fo rm a tion  w ill a lso  be used in respond ing to in fo rm a tion  
requests regard ing the  leve l o f te chno log ie s  in A la ska  schoo ls  and in re spond ­
ing to p roposed  leg is la tion  invo lv ing  ins truc tiona l techno logy.

Q ues tionna ires  were  m ailed to all d is tr ic ts  and schoo ls by the  Departm en t o f Educa tion  
in A p ril 1993. No fo llow  up ques tionna ire s  were  sen t to  schoo ls  p rio r to  the  end o f the  
schoo l year. By June 1, responses w e re  rece ived from  47 o f the  56 d is tric t su pe rin te n ­
den ts  and by 264  p rinc ipa ls . Tha t rep resen ts  a response rate o f 84%  fo r s u pe rin te n ­
den ts  and 53%  fo r p rinc ipa ls . S choo ls  respond ing  to the  su rvey  c lose ly pa ra lle led  the  
dem og raph ic  p ro file  o f all schoo ls  in the  s ta te . An ana lys is  o f responden ts w as  m ade 
on the  bas is  o f bu ild ing  en ro llm en ts  and grade leve ls in the  schoo l as we ll as the  num ­
be r o f responses from  the five  la rges t schoo l d is tric ts to  see  if the  da ta  w as rep resen ta ­
t io na l o f all schoo ls  in the s ta te  o r if any  type  o f schoo l o r d is tric t was o v e r-re p n se n te d .

T ab le  1 show s the  co rre la tions o f schoo ls  by s ize  o f en ro llm en t rep resen ted in the 
su rve y  and the  s ta tew ide  dem og raph ics  o f bu ild ing  en ro llm en ts .

Table i 
Building enrollments

Build ing En ro llm en t 
(Number of Students)

S u rvey  Results All S choo ls
Count Percent Count Percent

0 -2 5 39 15% 79 17%
2 6 - 5 0 34 13% 65 13%

51 -1 0 0 34 13% 68 14%
101 -3 0 0 64 25% 116 24%

301 or more 90 34% 156 32%
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Tab le  2 show s the  dem og raph ics  o f re sponden ts  as com pa red  to s ta tew ide  d em o ­
g raph ics  by schoo l g rade leve l:

Table 2 
School types

Schoo l Type S u rvey  Results All S choo ls
Count Percent Count Percent

E lem en ta ry 101 39% 190 39%
M idd le /J r. H igh 19 7% 26 5%
H igh Schoo l 27 10% 54 11%
P E - 1 2 106 41% 192 40%
M idd le /J r. H igh 8 3% 22 4%

Tab le  3 show s the  num be r o f responden ts  in the five la rges t schoo l d is tr ic ts  (A ncho r­
age, Fa irbanks , Kena i, M at-Su and Juneau ) as opposed  to responden ts  in o the r d is ­
tr ic ts :

Table 3 
District Size
Survey  Results All S choo is

Count Percent Count Percent

F ive  La rges t D is tric ts 100 38% 181 37%
O th e r D is tric ts 161 62% 303 63%

As can be seen by the  th ree  tab les , responden ts  m irro red ve ry  c lose ly  the  ove ra ll 
dem og raph ics  o f schoo ls  in the  s ta te . A lthough  the re  m ay be som e d iffe rences  b e ­
tw een  re sponden ts  to  the su rve y  and  non -responden ts , the  dem og raph ic  p ic tu re  o f the  
re sponden ts  is rep resen ta tiona l o f all schoo ls  in the  s ta te . Thus, resu lts  o f the  su rve y  
can be assum ed to  gene ra lly  app ly  to m ost types  o f schoo ls  in the  s ta te .

4



M a j o r  F i n d i n g s

• N ea rly  ha lf the  supe rin tenden ts  and  p rinc ipa ls  respond ing  rate ins tru c tiona l 
te chno lo g y  as a h igh p rio rity  fo r th e ir schoo ls .

• A lm os t ha lf the  teache rs  in respond ing  schoo ls  are us ing som e fo rm  o f ins tru c ­
tiona l te chno log y  da ily .

• P rin c ipa ls  estim ate tha t 37%  of s tuden ts  are us ing  som e fo rm  o f ins tru c tiona l 
te chno lo g y  daily.

• W ide d ispa ritie s  ex is t across th e  s ta te  in th e  k inds o f te chno log ie s  ava ilab le  in 
schoo ls .

• M any com pu te rs  in A laska  schoo ls  a re  o lde r m ode ls  lim ited in th e ir app lica tions  
to  new  and em erg ing ins tru c tiona l uses.

• T ra in in g  teache rs  to  use te chno lo g y  is the  m ost p re va len t need beyond  add i­
tiona l fund ing  fo r techno logy .
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S u r v e y  R e s u l t s

Superintendents Survey
S upe rin tenden ts  w e re  asked th ree  ques tions regard ing te chno logy  in th e ir d is tric ts . 
These  ques tions  w ere  des igned to  e lic it in fo rm a tion  regard ing d is tric t leve l p lann ing , 
p rio ritie s  and com m un ica tions  ne tw orks .

S upe rin tenden ts  w e re  asked if th e ir d is tric t had a d is tric t w ide ins truc tiona l te chno log y  
p lan . R esea rch  has shown tha t p lann ing  fo r the inc lus ion  o f ins truc tiona l te chno log ie s  
in schoo ls  is c ritica l to  its success fu l im p lem en ta tion  and cu rricu lum  in teg ra tion . O ve r 
ha lf the  d is tric ts  respond ing  ind ica te  th a t th e y  have a p lan. F igure 1 deno tes  the  leve l 
o f su pe rin te nden t response to the  su rvey  and those  respond ing  tha t have a  te chno log y  
p lan.

Figure 1
Percent of districts with instructional technology plans

Percent of Districts 
Percent of responding Districts with a technology plan

Yes
57.4%

No
42.6%

S upe rin tenden t com m en ts  regard ing p lann ing  fo r te chno logy  w ere  ana lyzed  and s um ­
m arized  as show n  in Tab le  4. These  com m en ts  ind ica te  tha t even in d is tr ic ts  w ithou t a 
te chno log y  p lan , the  p reponde rance  o f supe rin tenden ts  unde rs tand  the  va lue  o f a 
te chno log y  p lan and  severa l add itiona l d is tr ic ts  are p roceed ing  w ith deve lop ing  one.

Table 4
Technology Planning Comments

C om m en t Number of Responses

P lann ing cu rren tly  unde rw ay 3
High P rio rity  and w ill be deve loped 2
D ra fted  and to the  boa rd  fo r app rova l 1
Needs to  be deve loped 1
Has been subsum ed in to  s tra te g ic  plan 1
No P lan 1
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A lm os t 80%  of th e  supe rin tenden ts  see the  use o f ins truc tiona l te chno logy  as a  medium  
h igh to  h igh p rio rity . O n ly  two d is tric ts fe lt tha t use o f ins truc tiona l te chno logy  is a 
m ed ium  low  o r low  p rio rity  fo r th e ir d is tr ic t as ind ica ted  in F igure 2.

S upe rin tenden ts  w ere  asked if the ir d is tr ic t has an in tra -d is tric t com m un ica tio ns  net­
w ork . S ligh tly  o ve r 40%  o f supe rin tenden ts  report th a t the ir d is tric t has a  com m un ica ­
tio n s  ne tw ork . N ea rly  60%  report no in tra -d is tric t ne twork . S upe rin tenden ts  w ere  
asked  to desc ribe  the  k ind o f ne tw ork th e y  are em p loy ing  to  com m un ica te  w ith in  the ir 
d is tric t. T ab le  5 show s the  s im ila ritie s  in supe rin tenden ts  descrip tions o f th e ir in tra ­
d is tric t ne tw o rks .

Table 5 
Intra-District Network

C om m ent Number of Responses
Fax Machines 7
IBM AS 400 5
QuickMail 4
Designing one/hope to install 3
UACN/Telecommunications 3
Macintosh/QuickMail operational in Fall '93 2
Computer/Modem 1
Finanacial u se only-not communications 1
STAR schools 1
Macknowledge 1
Unixbased/IBM Powerstation 1
Electronic Mail 1
Establishing PSINet 1
Network ( no identification) 1
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Principal’s Survey
The p rin c ipa l's  su rvey  w as in tended to  e lic it in fo rm a tion  regard ing  the  k inds  o f te c h n o lo ­
g ies in each fnd iv idua l schoo l, and the  w ays in w h ich  teache rs  in th a t schoo l w e re  
u tiliz ing  the  te chno log ie s  ava ilab le  to  them . In add ition  to de ta iling  the  k inds o f te c h ­
no log ies th e y  u tilize , p rinc ipa ls  were asked  to de te rm ine  the  leve l o f p rio rity  th e y  p laced  
on ins truc tiona l te chno log y  and w he the r o r not the  schoo l has a te chno lo g y  p lan . Re­
sponden ts  w e re  a lso g iven an oppo rtun ity  to  d iscuss the  needs th e y  have o th e r than  
add itiona l fund ing  in ensu ring  tha t ins truc tiona l te chno logy  be used  e ffe c tive ly .

P rinc ipa ls w e re  asked  to  g ive the ir bes t es tim a te  o f th e  percen t o f s ta ff u tiliz ing  in s tru c ­
tiona l te chno lo g y  da ily , w eek ly , m on th ly  o r less, o r never. Resu lts  from  th is  ques tion  
ind ica te  th a t ha lf o f the  teach ing  s ta ff u tilize  som e fo rm  o f ins tru c tiona l te chno lo g y  da ily .

P rinc ipa ls  w e re  asked  a s im ila r ques tion  rega rd ing  the  pe rcen tages  o f s tu d en ts  us ing  
ins truc tiona l te chno logy  on a da ily , w eek ly , m on th ly  o r less, o r no t a t all bas is . P rin c i­
pa ls report th a t 37%  o f the  s tudem s in th e ir schoo ls  use te chno log y  da ily  w h ile  40%. use 
te chno logy  w eek ly . F igure 3 com pa res  the  frequency  o f s tuden t and  s ta ff use o f te c h ­
no logy in respond ing  schoo ls .

Figure 3
Frequency of staff use versus student use of Instructional technology

100%
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6 0 %

4 0 %
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0%

P e r c e n t

S ta f f

S t u d e n t s

P a t h /
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W e a k l y
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M o n th ly
12%

N e v e r
9%
8%

nn staff 
B n  S t u d e n t s

The responses to these  tw o  ques tions ind ica te  th a t bo th  teache rs  and s tu den ts  a re  
u tiliz ing  the  te chno lo g ie s  th a t th e y  cu rre n tly  have in the  schoo ls . S om e re sponden ts  
p rov ided  com m en ts  show ing  w ha t p rog ress  they  had m ade in u tiliz ing  te ch n o lo g y  w ith  
th e ir s tuden ts :

"Over a 3 year period we have gone from teaching 3 high schoo l typing 
c la s se s  on typewriters to keyboarding for a ll 6th grade. M iddle schoo l 
and high schoo l studen ts are now completing p ro jects on linking and  
HyperCard. We have p ilo ted a m iddle schoo l “check ou t a M ac” pro­
gram th is p ast spring-with k id s taking Macs home each even ing (very 
popular). Next year we are p lac ing 4 to 5 computers in each 4th and  5th 
grade c la ssroom s, expanding our use o f video d isc  techno logy a t high



schoo l, a n d  fully integrating our E nglish  9 and  com pu ter A pp lica tion  I 
c o u r se s ."

Fu rthe r ques tions focused  on the te chno log ie s  ind ica te tha t the re  seem s to  be a  w ide  
d ispa rity  in w ha t is ava ilab le  to teache rs  and s tuden ts  to use, however.

Computer Technologies
P rin c ipa ls  w ere  a sked  a num ber o f ques tions  regard ing the  con figu ra tion  and  uses of 
com pu te r based  te chno log ies  in the  schoo ls . T he  fo llow ing in fo rm a tion  sum m a rize s  the 
responses from  th o se  questions.

Labs
C om pu te rs  a re  o ften  con figu red in com pu te r labs in schoo ls . A  com pu te r lab  cons is ts  
o f space  fo r a num be r o f com pute rs w h ich  are genera lly ne tw orked w ith  p rin te rs , often 
w ith file  se rve rs , m odem s, and o the r dev ices  (laser disks, cam e ras, e tc). Labs gene r­
a lly  se rve  en tire  c lasses o f s tuden ts  and a re  schedu led  fo r use oy te a che rs . P rinc ipa ls 
w e re  asked in th is  sec tion  to describe  all the  com pu te r labs in th e ir s choo l. T hey  were 
a lso asked  no t to  dup lica te  the ir in ven to ry  w ith  any o f the o the r con fig u ra tio ns  gene ra lly  
fo und  in schoo ls  (lib ra ry  m edia cen te rs  and c lassroom  com pute rs).

A  to ta l o f 290 labs w ere  reported in 168 schoo ls  o r 64%  o f the  schoo ls  re spond ing  to 
th e  su rvey . S choo ls  were asked to  desc ribe  th e ir labs in te rm s o f the k in d s  o f com pu t­
ers, ne tw o rk ing  and  o the r te chno log ies  connec ted  w ith th e ir labs. M ost labs  u tilize  
A pp le  b rand  com pu te rs : M acin tosh and App le  com pute rs (lie , lie  and GS) e ith e r sepa ­
ra te ly  o r m ixed toge the r. IBM /IBM  com pa tib le  labs accoun ted fo r nearly  26%  o f the  
to ta l labs . A  sm a ll num ber o f labs u tilize  a m ix o f App le  brand com pu te rs  and IBM /IBM  
com pa tib le  com pu te rs . F igure 4 show s the breakdown o f labs by k ind.

Figure 4
Types of labs in schools

Macintosh

IBM
2 5 . 5 %
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P rinc ipa ls  a lso w e re  asked to  ind ica te  th e  uses fo r th e ir labs. F igu res 5, 6, a nd  7 show  
the  uses fo r each o f the  th ree  p re va len t k inds o f com pu te rs .

Figure S
Lab instructional uses of Macintosh com puters In schools* Percent

Figure 6
Lafc> Instructional usee of Apple computers In schools* 

P e r c e n t

*35.B% of schools nopor̂ d hovtng at leest 1 Apple lop

Figure 7
Lab Instructional uses of IBM computers In schools*

P e r c e n t

As one  w ou ld  expec t, com pu te r labs w h ich  gene ra lly  accom m oda te  m any  te a ch e rs  
rep resen ting  m u ltip le  cu rricu lum  a re a - a re u tilized  fo r m ultip le  func tions . T he  m os t 
p reva len t uses fo r all types  o f labs a re  w o rd  p rocess ing , keyboa rd ing , d rill and  p rac tice ,
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da tabases, desk top  publish ing, and sp readshee ts . W hile m ost most labs a re  used fo r 
those  purposes, the re  weT> som e no tab le  d iffe rences in use by brand o f com pu te r.
Drill and practice w as used m ore o ften by App le  labs, suggesting  tha t bo th  the  App le 
line o f com oute rs and the types o f so ftw a re  ava ilab le  fo r them  lends its e lf to  drill and 
p rac tice  use. In add ition , desktop pub lish ing  is the second m ost used fu n c tio n  fo r 
M acin tosh labs. L ittle  more than ha lf the  IBM /IBM  com patib le  labs a re repo rted  used 
fo r desk top  pub lish ing  and on ly 24%  of App le  labs are used in th is  way. T h is  ind ica tes 
tha t M acin tosh com pu te rs are lead ing  the  schoo l desktop pub lish ing m a rke t in A laska  
schoo ls . M u ltim ed ia , one o f the  new es t uses fo r com puters and qu ick ly  becom ing  a 
powerfu l ins truc tiona l devise is nea rly  to ta lly  conducted on M acin tosh and IBM /IBM  
com patib le  m ach ines . Th is is no t su rp ris ing  since m u ltim ed ia  app lica tions m ake pow er 
and o the r dem ands on m ach ines tha t App le  lines and o lde r m ach ines have d ifficu lty  
fu filling . M acin tosh and IBM /IBM  com pa tib le  m ach ines are a lso used m ore  fo r sp read ­
shee t app lica tions. In tegra ted Learn ing  System s (ILS) packages and th e  A la s ka  Ca­
ree r In fo rm ation  System  (AKC IS ) are accessed  m ain ly by IBM /IBM  com pa tib le  m a­
ch ines.

Som e responden ts  noted tha t the  need fo r upda ted or upgraded labs a re g re a t in the ir 
schoo ls  as typ ified  by th is com m ent:

'W e are in n e e d  o f  a co m p u ter lab a t the e lem entary and/or 4-6 com -  
puter/CD-ROM laser d isk s  in each  classroom . Teachers ha ve  s e e n  the  
aw esom e po w er o f laserd isks, CD-ROMs, m ultim edia, and c o n te n t area  
program s a n d  are sold. We n e e d  to g e t them  the too ls  to do  it. ”

O the r lab descrip tions showed the  h igh leve l o f soph is tica tion  ach ieved in som e  schoo ls  
w ith  ne twork ing , o th e r high end hardware , and u tiliza tion of so ftw are  th a t a llow s  s tu ­
den ts a m ultitude o f learn ing oppo rtun itie s :

'W e fee l tha t we have o n e  o f  the  m o s t com plete  a nd  a d va n ced  c o m ­
pu ter  lab/netw ork in the  sta te . We strong ly  em phasize  u s in g  th e  tec h ­
no lo g y  we have  available to im prove s tu d e n t learning and  co n fid en c e ."

C lassroom  C om puters
The typ ica l num be r o f com pute rs found  in the  classroom , is tw o ; however, th e  num ber 
o f com pute rs  in c lassroom s ranged from  0 to 34. Again the re  is a  w ide  d is p a rity  in the 
num bers of com pu te rs  located in c la ss room s where most s tuden ts spend  m os t o f th e ir 
tim e . Tw en ty-one  schoo ls  responded hav ing no com pute rs in the c la ss room . As one 
responden t no ted :

"They (teachers) a lso  n e e d  p erso n a l a c c e ss  in their own ro o m s  to  a 
Mac that is  ne tw orked  th ro u g h o u t the school. We ca n ’t m a ke  real 
p ro g ress  un til teachers are com fortable with techno logy  a n d  th ere  is  
su ffic ien t a c c e s s  to c o m p u ters  for both teachers a n d  s tu d e n ts ."
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F igu re  8 show s the  d is tribu tion  o f com pu te rs  in the  c lassroom  by type . M os t com pu te rs  
found  in the  c lassroom  are A pp les  and  M ac in tosh  w ith  IBM /IBM  com pa tib le  com pu te rs  
lagg ing  beh ind .

Figure 8
Types of computers in the classroom
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Other Hardware 
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F igu res 9 ,1 0 , and 11 show  the  repo rted  uses fo r each type  o f com pu te r fo u nd  in c la s s ­
room .

'7 5 .7 %  o l  s c h o o l s  r e p o r t e d  h a v in g  a t  l e a s t  1 M a c in to s h  c o m p u t e r  In  a t  l e a s t  1 c l a s s r o o m

Figure 10
Classroom Instructional uses of Apple computers In schools* 
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Figure 9
Classroom Instructional uses of Macintosh computers In schools* 
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Figure 11
Classroom Instructional uses of IBM computers In schools* 
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V e ry  little  d iffe rence  is seen in th e  uses o f com pu te rs  in the  c lassroom  and uses in the  
lab. The  top use  o f com pu te rs  in the c lass room  is word p rocess ing , fo llow ed  by drill 
and  p ractice and keyboard ing , desk top  pub lish ing  and da tabase use. A ga in , how eve r, 
th e  type  of com pu te r in the  c la ss room  m akes a d iffe rence in its use. A pp le  com pu te rs  
n re used more fo r drill and p ra c tice  and keyboa rd ing . As in the  labs, M ac in tosh  com ­
pu te rs  are used more heav ily  fo r  desk top  pub lish ing  than App le or IBM . Use o f IBM / 
IBM and M ac in tosh com pu te rs  seem s to  be more even ly  d is tribu ted  am ong  a w ide  
va rie ty  o f app lica tions . IBM /IBM  com pa tib le  c lassroom  com pu te rs  a re used s ig n ifi­
can tly  more fo r access ing  th e  A la ska  C a ree r In form ation S ystem  (AKC IS ) and  fo r 
In teg ra ted  Lea rn ing  System  (ILS ) packages.

Library/Media C enter
The th ird  gene ra l con figu ra tion  o f com pu te rs  in m ost schoo ls  are those  in th e  lib ra ry / 
m ed ia  center. F igure 12 show s th e  d is tr ib u tio n  of com pu te rs in the lib ra ry  by type . 
L ib ra ry  con figu ra tions  are no tab le  in tha t IBM /IBM  com pa tib le  com pu te rs  a re  m ore 
p reva len t than App le  b rand com pu te rs .

Figure 12
Types of computers In the library

IBM/IBM Compatible 
37.0%

Other hardware 
13.3%

Apple
17.5% Macintosh 

1%

13



F igu res 13, 14, and  15 show  th e  repo rted  used fo r each type  o f com pu te r loca ted  in 
lib ra ries .

Figure 13
Library instructional uses of Macintosh computers in schools* 

P m o o n t

Figure 14
Library instructional uses of Apple computers in schools* 

P e r c e n t

Figure 15
Library Instructional usee of IBM computers In schools*

P e r c e n t

C om pu te rs  loca ted  in lib ra ries  a re  used  s im ila r ly  to  those  in c lass room s and labs, 
th ough  uses m ore com m on ly  co nne c te d  to  the  lib ra ry such as conduc ting  re fe rence  
sea rches  p redom ina te . The  th re e  h ighes t uses o f com pu te rs loca ted  in lib ra rie s  a re
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w ord  p rocess ing , re fe rence  sea rches, and da tabases . C ons is ten t w ith  responses 
regard ing  ha rdw a re  in the  o the r tw o con figu ra tions , M acin tosh com pu te rs  a re used  
m ore fo r d esk top  pub lish ing  and m u ltim ed ia  than  the  o the r types of com pu te rs . IBM / 
IBM com pa tib le  com pu te rs , how eve r report fa r  more use in conducting  re fe rence  
sea rches . T ha t m ay be due to  the  on line o r CD RO M  techno log ies  em p lo yed  to conduc t 
re fe rence sea rches . App le com pu te rs  are repo rted  more heav ily  used even in th e  
lib ra ry  fo r drill a nd  practice .

O v e ra ll
M any o f the  com pu te rs  no ted in a ll th ree  gene ra l con figu ra tions are o ld e r A pp le  lie  and 
lie  com pu te rs e spec ia lly  in the c lass room  w he re  App les rep resen t 45%  o f th e  to ta l 
num ber o f c la ss room  com pu te rs . These  com pu te rs  wh ile  still adequa te  fo r in itia l lea rn ­
ing o f keyboa rd ing  and w o rd  p rocess ing  and still be ing used heav ily  fo r d rill and p ra c ­
tice  are not su ita b le  nor upg radab le  fo r the new e r app lica tions in schoo ls— hype rca rd , 
m u ltim ed ia , and m any in te rac tive  uses. As th e se  respondents no ted :

“We are se v e re ly  lacking  in techno log ica l equ ipm en t to en h a n ce  
teach ing  a n d  learning. M any o f our m ach ines are obso lete . We have  
n o t e ve n  h a d  su ffic ien t fu n d s  to repair all o f the item s that ha ve  
broken  dow n  during the  sc h o o l year."

“We n e e d  u p da ted  tec h n o lo g y  badly. I fee l our s ta f f  w ould be  m ore  e n ­
th u se d  than  th ey  are if  w e h ad  the tech n o lo g y  to work with. The tech n o l­
o g y  in the  build ing  is  very  ou tda ted  n o r  is  there enough  to g o  around. ”

Printers
Schoo ls  w ere  a sked  to  repo rt how  m any p rin te rs  they had ava ilab le  fo r use ou ts ide  
th e ir com pu te r labs . The  ava ila b ility  o f p rin te rs  outs ide the  lab g ives s tu den ts  and 
teache rs  m ore fle x ib ility  in the  use o f com pu te rs  on a da ily basis. F igure 16 rep re sen ts  
th e  k ind o f p rin te rs  ava ilab le  in schoo ls  ou ts ide  labs. As in the case o f com pu te rs , the  
m ost p rin te rs  a va ila b le  fo r use a re do t m atrix  com pu te rs wh ich is an o ld e r and m ore  
lim ited  te chno log y .

Figure 16
Types of printers In schools



Calculators
The Nationa l C ounc il o f T eache rs  o f M a them a tics  (NCTM ) has recom m ended  s tuden ts  
have ava ilab le  to  them  and use ca lcu la to rs  to  pe rfo rm  ce rta in  k inds o f m ath func tions . 
P rinc ipa ls w e re  asked  to  repo rt o r  the  num be r o f d iffe ren t k inds o f ca lcu la to rs  in th e ir 
schoo ls . M ost ca lcu la to rs  in use by schoo ls  are basic fou r func tion  ca lcu la to rs . A bou t 
17%  o f the to ta l num be r o f ca lcu la to rs  repo rted  were sc ien tific  ca lcu la to rs  gene ra lly  
used in seconda ry  level m a them a tics  c lasses , and on ly abou t 4%  are g raph ing  ca lcu la ­
to rs, a powerfu l too l recen tly  m ade ava ila b le  w ith  w idesp read  app lica tions  fo r g rades 7- 
12. F igure 17 show s the b reakdow n o f the  typ e s  o f ca lcu la to rs  reported  in the  schoo l.

Figure 17
Percent of calculators used In schools
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F igure 18 deno tes the  p reva lance  o f each type  o f ca lcu la to r by grade leve l ca tego rie s  
o f schoo ls  M os t o f the  bas ic  fo u r func tio n  ca lcu la to rs  are loca ted  in e lem en ta ry  schoo ls  
w ith an add itiona l 21%  o f fou r fu n c tio n  ca lcu la to rs  in schoo ls  con ta in ing  g rades PE -12 . 
W hile  18% o f the  schoo ls  repo rted  hav ing  no fo u r func tion  ca lcu la to rs ; one e lem en ta ry  
schoo l reported as m any as 500  fo u r func tio n  ca lcu la to rs , aga in show ing  th e  w ide  
d ispa rity  of ava ilab le  te chno log ie s  in th e  schoo ls .

Figure 1 8

Percent of calculators u s e d  b y  e a c h  type of school

Scientific
16.5%

Graphing
3.7%

Other
4.4%

P e r c e n t100%
80%
80%
70%
60%
50%
40%
30%
20%
10%
0% A

S c ie n t if ic G ra p h in g
Elementary 

Middto/Junior High 
High School 

PE-12 
Mddto/HIgh School

68%
6%
2%

21%
2%

28%
27%
18%
26%
6%

22%
16%
46%
28%
9%

| OEI-,manta ry mMlddto/Juntor High CDHlgh School E3PE-12 C3MkJdl8/HlDh Schoolill i in—ii ii i in niimiiiiiwira■— —       .......................... .

16



The num be r o f s c ie n tific  ca lcu la to rs  are sp read  fa irly  even ly  am ong all type s  o f schoo ls . 
H ow eve r, m idd le /jr h igh schoo ls  rep resen t on ly  a little ove r 7%  o f su rvey re sponden ts  
bu t have 27%  o f the  sc ien tific  ca lcu la to rs . Nearly  ha lf o f th e  schoo ls  repo rted  hav ing  no 
sc ie n tific  ca lcu la to rs .

G raph ing  ca lcu la to rs  w h ich  are gene ra lly  used in m ore advanced  c lasses a re  found  
p redom inan tly  in seconda ry  schoo ls  w ith  a to ta l o f 45%  located in high schoo ls . Aga in , 
s ince  h igh schoo ls  accoun t fo r on ly  10%  of su rvey  responden ts , th is  shows th a t the  
h ighes t concen tra tio n  o f these  too ls  is w he re  one wou ld  expect them . No g raph ing  
ca lcu la te .o  w e re  repo rted  in 167 schoo ls  or 63%  o f the schoo ls  respond ing  to  the  
su rvey . O n ly  e ig h t schoo ls  reported  hav ing enough graph ing ca lcu la to rs  fo r en tire  
c lasses o f s tu den ts  to  use. Low e r num be r o f g raph ing  ca lcu la to rs  m ay be due  to  the  
recency  o f o f g raph ing  ca lcu la to rs  in troduc tion  to educa to rs and to th e ir h ighe r cost 
re la tive  to  o th e r ca lcu la to rs .

T elecom m unications and  Video B ased T echnologies

M any schoo ls  a re  in c reas ing ly  us ing te le com m un ica tions  and v ideo based te ch n o lo ­
g ies . N e tw o rks  are inc reas ing  th a t g ive  teache rs  and s tuden ts  access to  in fo rm a tion  
and o the r peop le  th rough  te lephone  lines, sa te llite  d ishes and cab le te le v is ion . In th is  
sec tion  o f the  su rvey , p rinc ipa ls  w e re  asked to  report on the  p reva lence and use o f 
th e se  type s  o f te chno lo g ie s  in th e ir schoo ls .

M odem s
In o rde r to  a ccess  te le phon ic  based  ne tw orks it is necessary fo r schoo ls  to  have  m o ­
dem s. O n ly  175 m odem s were  repo rted  ava ilab le  fo r ins truc tiona l use. One hund red  
schoo ls  (38% ) repo rted  hav ing no m odem s. The  m axim um  num ber repo rted  ava ilab le  
fo r in s tru c tio na l use by schoo ls  w as  4. The da ta  shows tha t more high schoo ls  re­
spond ing  to  th e  su rve y  have m odem s ava ilab le  fo r ins truc tiona l use than  o th e r types  o f 
schoo ls . F igu re  19 show s the  a va ila b ility  o f m odem s by type  o f schoo l.

Figure 19
Percent of schools that have at least one modem
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On-line R eso u rces
Schoo ls  w ere  asked  wha t on line  se rv ice s  are accessed  fo r o r by teache rs  and s tuden ts . 
F igu re  20 show s the  pe rcen t o f respond ing  schoo ls  us ing on line  ne tw orks .

Figure 20
Percent of schools using On-line sources 
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M ore schoo ls  respond ing  to th is  ques tion  use the  U n ive rs ity  o f A la ska  C om pu te r N e t­
w o rk  (UACN ) than any o the r iden tifie d  ne twork. The la rgest use o f UACN  is fo r e le c ­
tro n ic  mail fo llow ed  by bu lle tin  board  access. Use o f the  In te rne t w as the  second  h igh ­
e s t reported ne tw o rk  used. T he  In te rne t is a la rge e le c tron ic  h ighw ay th a t a llow s users 
access  to m any on line  and da ta  ne tw orks . Use o f the In te rne t to  access on line  re­
sou rce s  ind ica tes th a t som e schoo ls  a re beg inn ing  to u tilize th is  powerfu l resou rce  fo r 
ins truc tion .

F igu re  21 show s th e  most repo rted  uses o f all on line  se rv ices  o r ne tw orks .
Figure 21
Percent of schools using telecommunications
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l e l e p.h p ne s
In o rde r to access on line  se rv ices , u tilize  aud iocon fe renc ing  and aud iog raph ics  fo r 
ins truc tion , te a che rs  and s tuden ts  m ust have access  to a ve ry bas ic  te chno log y— the  
te lephone . A nsw e rs  to the  ques tion  w ha t pe rcen tage  o f you r c la ss room s have phones 
gene ra ted  a w ide  d ispa rity  o f responses . Nearly  ha lf o f the schoo ls  re sponded  tha t 
none o f th e ir c la ss room s had phones . Yet, nearly  20%  responded  th a t all o f th e ir 
c la ss room s had phones. The ave rage  num ber o f c la ss room s w ith  phones w as 26 .7% .
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The re  were  fo u r d is tric ts wh ich  all schoo ls  respond ing to  the  su rvey repo rted  phones 
in a ll the c la ss room s. Th is is an ind ica to r th a t som e d is tric ts  have com m itted  to hav ing 
phones in all c lass room s. The re  were  a lso e igh t d is tric ts in wh ich  all respond ing  
schoo ls  repo rted  no phones in c lassroom s. Lack o f access to  phones was seen by 
som e responden ts  as p rob lem a tic  as no ted by th is  com m en t:

" B e s id e s  m o n ey , we n e e d  an attitude conducive  to the 21st cen tu ry  
All the  bu ild ings have  electrical condu it for TV cable a nd  tele­
p h o n e s /co m p u te r  lin es  b u t the  decision  w as m a d e . . .  no t to insta ll 
everyth ing . N ow  the m o n e y  is  g o n e  and  s o  are m a n y  o f our hopes.
We still c a n ’t g e t a nyone  to allow  u s  to install p h o n e s  in c la ss ­
room s!!"

Schoo ls  w ere  a lso  asked to  repo rt on the  k inds o f te lephone  based te chno log ies  a va il­
ab le  inc lud ing  Fax m ach ines, aud io  con fe rence , aud io g raph ic  and o the r equ ipm en t 
and how  the y  a re  used. F igure 22 show s tha t on ly  about a  th ird  o f the schoo ls  have 
FAX  and aud io  con fe rence  equ ipm en t ava ilab le  fo r ins truc tiona l use. A  ve ry  sm a ll 
pe rcen tage  o f schoo ls  have aud io  g raph ic  equ ipm en t. U tiliza tion  o f such  te lephone  
based  equ ipm en t is h ighe r fo r teache rs  than fo r s tudents.

Video/visual based Technologies
D ig itiza tion  and com p ress ion  o f v ideo  te chno log ies  are qu ick ly  chang ing  the  v ideo 
te chno lo g y  landscape . Use o f d ig itized  v ideo ove r fibe r op tic  ne tworks w ill a llow  500+  
channe ls  o f en te rta inm en t and  in fo rm a tion  in the  home P lans are cu rren tly  unde rw ay  
fo r se rv ice s  on these  ne tw orks th a t w ill a llow  v ideo  on dem and , m o 'e  e x tens ive  hom e 
shopp ing , e le c tro n ic  m ed ica l house ca lls , e lec tron ic  bank ing , acce .3 to da tabases and 
e le c tron ic  lib ra ries , and h igh ly in te rac tive  gam es. These new  ne tw orks have vast 
po ten tia l fo r use by schoo ls , how eve r m ost schoo ls  do not have the in fras tru c tu re  to  
cap ita lize  on th e  po ten tia l these  ne tw o rks  hold fo r educa tion .

M os t schoo ls  respond ing  reported  hav ing the "bas ic ” te chno logy  o f v ideocasse tte  
reco rde rs  and m on ito rs . A lthough  som e schoo ls  still report hav ing no v ideo  casse tte  
reco rde rs  (VC R 's ) or te le v is ion /m on ito rs , the m axim um  reported  was 25 V C R 's  and 40 
te le v is io n s /m on ito rs  in a schoo l. F igu re  23 com pares the schoo ls  repo rting  no t having 
the ind ica ted  te chno lo g y  to  those  repo rting  at leas t one. As can be seen in the  graph ,
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d ig ita l/v ideo  cam e ras  and CD -RO M  p laye rs  are fa irly  p re va le n t in schoo ls ; lase rd isk  
p la ye rs  and LCD  d isp lay  pane ls  are s ca rce r te chno log ies .

Figure 23
Comparison of school reports of vldeo/visual-based technology 
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As is the  case w ith  te lephones in schoo ls , the re  is w ide d ispa rity  am ong schoo ls  w ith  
cab le  te lev is ion . N ea rly  50%  o f the  schoo ls  reported  th a t none o f th e ir c la ss room s 
have cab le  te le v is ion . On the  o the r hand, o ve r 20%  of th e  schoo ls  re sponded  th a t all o f 
th e ir c la ss room s have cable . S choo ls  reporting  no cab le  in the  c la ss room s w ere  re ­
v iew ed  in ligh t o f the  A laska  D epa rtm en t o f A dm in is tra tion 's  "In ven to ry  o f C om m un ica ­
tio n  Fac ilities S e rv ing  A laska , 1992". T h is  rev iew  revea led  th a t nearly  one -th ird  of 
schoo ls  w ithou t cab le  have no cab le  ava ilab le  in th e ir com m un ity .

S choo ls  w ere  asked  to report on the  w ays  they  are us ing v ideo  and v isua l te chno log ie s  
in th e ir schoo ls . T he  most com m on use o f all v ideo based  te chno lo g ie s  w as as s u p p le ­
m enta l ins tru c tiona l resources as noted in F igure 24.

F i g u r e  2 4 -
P e r c e n t  o f  s c h o o l s  u s i n g  v i d e o / v i s u a l - b a s e d  t e c h n o l o g y  f o r  
I n s t r u c t i o n a l  u s e s

Poroorrt

In o the r w o rds, teache rs  are gene ra lly  u tiliz ing  these te chno log ie s  p rim a rily  as ad junc ts  
to  th e ir c lass room  ins truc tion . S ta ff deve lopm en t accoun ts  fo r the  se cond  h ighes t use o f 
these  te chno log ie s  fo llow ed by s tuden t p roduction . Som e d iffe rences  in uses w ere  
found  am ong the  d iffe ren t v ideo  based techno log ies . C D -R O M 's  m ost p re va len t use is 
to  p rov ide  tea che rs  w ith  supp lem en ta l resou rces (88% ). The next h ighes t use o f CD - 
ROM  is fo r s tu den t p roduc tion  (28% ). S a te llite  te ch n o lo g y ’s second  h ighes t use (74% ) 
is in the  de live ry  o f c red it cou rsew o rk . Th is  is as expec ted  s ince  80%  o f the  su rvey  
responden ts  w ith  sa te llite  capab ility  are invo lved  in the  s ta te ’s S ta r S choo ls  p ro jec t
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which de live rs  c red it cou rses to s tuden ts . Sa te llite  d ishes were  no ted by seve ra l re­
sponden ts  as a  m eans to open up s tu den t expe riences :

"We u se  the sa tellite  c la s se s  ex ten s iv e ly , both  for the s tu d e n ts  a n d  
s ta f f  developm ent. I th ink it o p e n s  up the curriculum , in the  sm a ll 
sch o o ls , for th o se  s tu d e n ts  w ho  are academ ically  b e yo n d  the s c o p e  o f  
a one-tw o  teacher high sch o o l. Techno logy h a s  to be  careful n o t to 
b e co m e  a tum or in the educa tiona l p ro cess , b u t part o f  it. ”

Also, as expected , schoo ls  reported th a t the  h ighes t use o f d ig ita l and v ideo  cam eras in 
schoo ls  is fo r s tuden t p roduction . The second  h ighes t use (63% ) o f lase rd isks  is fo r 
post se conda ry  educa tion .

C om m en ts  from  the  su rvey  ind ica ted  th a t som e responden ts  fee l a need fo r a s ta tew ide  
te le com m un ica tio n s  ne tw ork ab le to  connec t all schoo ls  w ith  aud io , v ideo and da ta :

"We n e e d  to m ove  tow ards a s ta tew ide  netw ork  able to a c c e s s  data, video  
co n feren ce  a nd  in general com m unica te . R eso u rce s  a n d  cu rr icu lu m . . .  
n e e d  to b e  available to all A la ska n  teachers a nd  stu d e n ts . J u s t  th ink  
a b o u t h o w  grea t we can b e co m e  i f  we share the b e s t  o f  w hat we all h ave  
to offer."

Technology Priorities/Planning
P rinc ipa ls  were asked how  high a p rio r ity  ins truc tiona l te chno logy  is fo r th e ir s choo ls  on 
a sca le  o f 1 to  5 w ith  5 be ing a h igh p rio rity . The m a jo rity  (74% ) o f responden ts  to the 
su rve y  ind ica ted  tha t ins truc tiona l te ch n o lo g y  is a m edium  h igh to  high p rio rity  fo r the ir 
s choo ls  as seen  in F igure 25. Th is  co rre la te s  very s trong ly  w ith  the  78 .7%  o f s upe rin ­
tenden ts  repo rting  a m ed ium  high to  h igh p rio rity  fo r te chno logy  in th e ir d is tric ts .

W hen asked  w he the r the schoo ls  had a  te chno logy  plan, nearly  55%  ind ica ted  they  do 
have a p lan . F igu re  26 show s the  pe rcen tage  o f schoo ls  respond ing  to the  su rvey  and 
th e ir response  to  th is  question .
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Figure 2 6

Percent of responding schools with a  technology plan

Percent of schools 

Percent of schools responding with technology plan
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9.1%

Som e re sponden ts  no ted tha t a com p rehens ive  p lan needs to  be de ve loped :

"The u se  o f  instructional tec h n o lo g y  is  on the  rise  in our district- 
though  th e  d istrict a s  a w hole n e e d s  to deve lop  a plan for to ta l tech n o ­
logical expend itu res, training, m onitoring, a n d  coordination. Our s tu ­
d e n ts  are very  m o tiva ted  b y  co m p u ter  u se  a n d  o ther techno logy . My 
s ta f f  n e e d s  the additional training required to u se  te c h n o lo g y  c o m p e ­
ten tly  a n d  in s tru c t s tu d e n ts  effect ively. ”

P rinc ipa ls  w e re  a lso  asked to ind ica te  a reas o the r than  m oney in w h ich  th e ir  schoo l 
needs ass is ta n ce  to  e ffec tive ly  use ins tru c tio na l te chno logy . R esponses to  th is  open 
ended ques tion  w e re  ana lyzed  and ca tego rized . O ve rw he lm ing ly , th e  re sponden ts  
ind ica ted  th a t tra in ing  w as the m ost se rio us  need. Tab le  6 ind ica tes  the  gene ra lized  
responses and  th e  tim es  tha t com m en t w a s  made.

Tab!e 6 
Technology Needs Other Than Funding

C om m en t Number of Responses
Teacher training/staff development 124
Equipment/equipment upgrades 30
Personnel/support staff 17
Informs'ion on new software/media/technologies 15
Softws "e/software upgrades 12
Time 11
District/building commitment or plan 10
Adequate funding/resources 10
Telephones/better telephone service 9
Technical support/maintenance 8
Building changes (space/wiring/rooms) 8
Building/district networking 7
Information/resources for implementation 6
Statew ide network 4
State adopted technology c. rriculum 3
On-site technical assistance 3
Assistance in developing a plan 3
Integration into the curriculum 3
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Table 6 (cont.)
Technology Nees Other Than Funding

Com m ent Number of Responses
Parent training 2
Student training 2
innovative instructional approaches 2
Statewide technology plan 2
Evaluation of technology 2
Access to Internet and online resources 2

C om m en ts  in th is  section  o f the su rve y  ind ica te  tha t the  b igges t need in the  schoo ls  is 
fo r tra in ing  of teache rs . As one re sponden t no ted :

“J u s t  having  com puters, ne tw orks, labs, CD ROMS, etc. in a sc h o o l is  
n o t enough. A ll s ta f f  m em b ers  u sin g  th is tech n o lo g y  sh o u ld  rece ive  
enough  in serv ice  training during  sc h o o l h o u rs  to bu ild  co n fid en ce  
a n d  m ake th ings “u ser friend ly”. If it is  im portan t en o u g h  to ha ve  th is  
tech n o lo g y  in the  school, it is  im portan t enough  to  s p e n d  the  m o n e y  
for proper inservic ing  This b u ild s  a p o s itiv e  a ttitude a n d  p ro m o te s  
the  fuli u se  o f  th ese  new  instructiona l tools. ”

Further Comments
F ina lly , responden ts  were g iven an oppo rtun ity  to m ake gene ra l com m en ts . Th is  sec ­
tion  saw  a va rie ty  o f responses rang ing  from  those  d iscuss ing  the  su rvey  itse lf to  o thers 
no ting th e  k inds o f techno log ies  cu rre n tly  used in the  responden ts  schoo ls . The re  were 
seve ra l redundanc ies  w ith the  ques tion  ask ing  abou t needs o the r than  fu nd ing . W here 
app licab le , the responses were ca tego rized . Tab le  7 lis ts the  m u ltip le  re sponses found 
in th is  sec tion  and the  num ber o f in c iden ts  fo r each response .

Table 7 
General Comments

C om m ent Number of Responses
Need technology in the school 17
Plans to implement technology including new tech.,

Star Schools, personnel 14
Need teacher training 10
Description of current technologies used in the school 8
Information on school demographics that had a bearing

on the survey 7
Need for a plan/work on a plan described 4
Need facility with technological capabilities 4
Funding 4
Need computer for each teacher 3
Multimedia interest 3
Star Schools use 3
Telecommunications interest 2
Lack of teacher/admin, understanding of technology 2
Rural Schools need technology 2
Need statewide integrated audio, video, data network 2
Comments about the survey 2
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S u r v e y  C o n c l u s i o n s / R e c o m m e n d a t i o n s

Both th e  m a jo rity  o f supe rin tenden ts  and p rin c ipa ls  respond ing  to the  su rve y  gave  
educa tiona l te chno lo g y  a  high p rio rity  fo r the ir d is tric ts , but few e r ind ica ted  an a rt ic u ­
la ted p lan . B ecause  research  has show n tha t success fu l in teg ra tion  o f te chno lo g y  
depends  on a  ca re fu l p lan , it is recom m ended  th a t schoo l d is tric ts  p lace a p rio rity  on 
te ch n o lo g y ’s ro le in the  schoo ls  and deve lop  a p lan fo r its acqu is ition  and im p lem en ta ­
tion . A  well d e ve loped  p lan inc ludes not on ly  a s tra tegy  fo r acqu is ition  o f te chno logy , 
bu t a lso  s tra teg ie s  fo r in teg ra tion  into the  cu rricu lum  and  tra in ing  o f s ta ff. P lann ing  
m ust a ccoun t fo r th e  long -te rm  p rocess o f adop tion  of new te chno log ies  be fo re  in te g ra ­
tio n  in to  schoo ls  is success fu l.

T ra in ing  is an issue th a t s tands ou t in the su rvey  as the  num ber one need beyond  
fund ing . U.S. em p lo ye rs  spend $50 b illion  a  year to  tra in  em p loyees o ften fo cus ing  on 
the  m eans, bo th  te chno log ica l and hum an to  enhance  job  p roduc tiv ity , ye t schoo l 
d is tr ic ts  spend  ve ry  little  to  tra in  th e ir em p loyees in the  new w ays to m ake ins truc tion  
be tte r and m ore  e ffic ie n t use o f te chno logy . If te ache rs  are to  becom e leade rs  in the  
in fo rm a tion  age  in a bus iness th a t is bas ica lly  an in fo rm a tion  bus iness , th e y  m us t be 
tra in ed  to  use te chno lo g y  at leas t as e ffe c tive ly  as em p loyees in the p riva te  sec to r.

The su rvey  po in ted  ou t th a t the re  is gene ra lly  h igh leve ls  of use by both te a che rs  and 
s tuden ts  o f th e  te chno log ie s  now  in p lace in A la ska  schoo ls. H ow ever, it a lso  po in ts  
ou t th a t schoo ls  are in need o f upg raded  equ ipm en t, newer equ ipm en t and tra in ing  in 
o rde r to  e ffe c tive ly  use te chno logy  to enhance  lea rn ing . As one re sponden t s ta ted :

"There n e e d s  to  be  upgrading o f all so ftw are  and  equ ipm ent. W ithout 
fu n d s  for th is, it will n o t or ca n n o t b e  done. You can on ly  stre tch  
m o n e y  so  far with the high  c o s t  o f  the technology. W ould like to s e e  
up-to-date tec h n o lo g y  b u t b e y o n d  our local sc h o o l b u d g e t."

S tud ies  have show n  th a t peop le  re ta in  10%  o f w ha t they  see, 20%  o f w ha t they  hear, 
50%  o f w ha t th e y  see  and  hear, and 80%  o f w ha t they  see, hea r and  do. W hen app lied  
to  the  te chno log ie s  ava ilab le , it is w hen you add the  pow er o f in te rac tive  te chno log ie s  
and th o se  capab le  o f a llow ing  s tuden ts  to  a ccess  and m an ipu la te  in fo rm a tion  and 
c rea te  m ean ing fu l p roduc ts  tha t you d ram a tica lly  inc rease  the  ab ility  o f te chno lo g y  to 
enhance  lea rn ing . A s te chno log y  rap id ly  changes to  an in teg ra tion  o f vo ice , v ideo  and 
data , schoo ls  w ith  m o re  powerfu l com pu te rs  connec ted  to soph is tica ted  ne tw o rks  w ill 
be pos itio ned  to  ta ke  advan tage  o f these  resou rces .

The su rve y  a lso  ind ica tes  tha t the re  are w ide  d ispa ritie s  across the  s ta te  and even 
w ith in  schoo l d is tr ic ts  in th e  num bers and k inds o f te chno log ies  ava ilab le  fo r te a che r 
and s tuden t use. S om e schoo ls  have few  te chno lo g ie s  o r p redom inan tly  o lde r te c h ­
no log ies  fo r in s tru c tio na l use, w h ile  o the r s choo ls  have soph is tica ted  labs, C D -R O M  
p laye rs , d ig itized  cam e ras , te lephones  in eve ry  c la ss room  o r o the r te chno lo g ie s  w ith  
w h ich  to  w o rk . As the  resou rces tha t te chno logy  m akes poss ib le  becom e  m ore c om ­
mon and  in dem and  in the  c lassroom , educa tiona l equ ity  will not be poss ib le  until
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schoo ls  are cap ita lized  w ith the  ha rdware  necessary  to  access to  those  resou rces  
possib le .

As w ith  the  hardware , access to bas ic  in fra s tru c tu res  tha t make educa tiona l resou rces  
ava ilab le  to  teache rs  and s tuden ts  on dem and  is w ide ly  d ispa ra te . T e lephone  lines, 
cab le  te lev is ion  o r sa te llite  d ishes, and bu ild ing  ne tw ork ing  make access ing  on line  data 
ne tworks, v ideo  resources, d is tance  educa tion  resources, and m uch m ore poss ib le . 
Aga in  an equ ity  issue is ra isea when som e s tuden ts  and  teache rs  have a ccess  to  such 
m a te ria ls  and o the rs do not. Equal educa tiona l oppo rtun itie s  canno t be rea lly  equa l 
w hen som e s tuden ts  a re  m ore p repared fo r life and w o rk  oppo rtun itie s  in the  in fo rm a ­
tion  age than  o the rs . In th is  regard the re  is a ro le fo r s ta tew ide  ne tw o rks  o r p lans  as 
th is  responden t notes:

“A n overall stra teg ic  p lan for s ta te-w ide  im plem enta tion  o f  tec h n o lo g y  
is  in order, a wide area ne tw ork  co n n ec tin g  all sc h o o ls  a n d  c la ssro o m s  
b y  m o d em , fax, vo ice  a nd  video to provide d is tance  education , co llabo­
rative learning a n d  exch a n g e  o f  powe> 'ul ideas, en o u g h  te c h n o lo g y  to  
m ake sc h o o ls  em pow ered  for th e  2 1 s t century. ”





D onna Peterson, Principal 
Joan K im ball, Secretary

N o r  t in  S t a r  E l e m e n t a r y
Kenai Peninsula Borough School District 

P.O. Box 8629 
N ikiski, A laska 99635

Phone:(907)776-5575 
Fax: (907)776-8423

February 17, 1994

Representative Kay Brown 
Alaska State Legislature 
State Capitol
Juneau, A laska 99801-1182 

Dear Representative Brown,

This letter is written In support o f House Bill No. 106 - an Act establishing the 
Alaska education technology program.

A great deal of research and long-term awareness of educational technology 
has been a major effort at North Star Elementary in Nikiski, Alaska. Since our 
inception, seven years ago, North Star has listed technology as a top priority 
throughout the building. We believe that technology should be used as a "tool" in the 
learning and instructional environment. The potential of technology as a learning tool 
is largely untapped but, at least in our school, we have begun the quest for Integrating 
technology and can provide evidence of its already successful impact on student 
learning.

In a transitional blend of old and new, North S tar has three computer labs: 26 
station Apple GS lab fo r computer assisted instruction; 26 station Mastery 
Development lab for monitoring student progress in math and keyboarding skills; and 
a 26 station MAC LC 520 ( with built in CDs) for student production. Kindergarten 
through fourth graders spend 30 minutes each day In one of these labs, rotating 
through each on a regular basis depending on curriculum and project omphasis. Fifth 
and sixth graders spend 45 minutes each day in one of the labs. Classroom teachers 
collaborate once a week with the technology staff to plan program delivery and 
objectives for students.

The GS lab for computer assisted instruction was the first technological area 
developed at North Star and is still a strong component of our technology program. 
Dozens of software programs and accompanying documentation are available for 
classroom teachers to use in teaching and expanding the ir curriculum objectives. 
Color, graphics, sound, and animation enrich the presentation of knowledge.
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Computer assisted instruction provides tireless patience and faster feedback for every 
user in an interactive format resembling the Information world of today. An example of 
a program used in the GS lab is “Five Star Forecasting” where students (studying a 
weather unit in the classroom) practice forecasting weather based on computer 
simulations.

The Mastery Lab provides ongoing record keeping and monitoring of student 
progress in math skills and keyboarding skills. Networks of computers sharing 
information have allowed the individual assessment of over 300 students' math and 
keyboarding progress. Students are able to move forward at the ir own pace and are 
not shackled to the group movement through any given concept. Students, teachers 
and parents are provided with regular, detailed reports regarding Individual progress. 
Each year, students in third through sixth grade receive approximately one month of 
instruction and practice in keyboarding skills. 10 words per minute Is the minimum 
expectation for third graders. Basic math skills (addition, subtraction, multiplication, 
and division) are also monitored. Once these skills are mastered, upper elementary 
students move into the Mastery Math program - a program that tests, tracks, reports, 
and provides remediation tasks for students. Mastery math uses computers for these 
ta~ks so teacher can spend more time doing what they do best - instructing, 
ov/3 luating, and motivating students. The Mastery Math curriculum covers topics 
ranging from numeration and place value through pre-algebra. These topics are 
divided into 205 separate objectives (52 units), each with its own worksheet and test 
questions. Students work at the ir own level. Our math computation skills on the Iowa 
Test Of Basic Skills (I.T.B.S.) have increased dramatically since this lab has been In 
operation.

Our technology addition due to the Reduced Class Size Grant Is the LC520 lab. 
This use of technology as a tool for accessing, processing, and communicating the 
vast amounts of Information now available is one of our most exciting endeavors at 
North Star. Classroom teachers report gains in student writing ability - actual testing 
evidence will be available after the District Analytic Writing Exam in April. Students see 
only the abilities of these tools and are not hampered by the preconceptions many 
adults have. The use of word processors, art programs, and simulations are a start in 
providing the building blocks for those who will live and thrive in the 21st century.

While success and progress have been made at North Star, we would be the 
first to admit that technology integration is neither complete nor perfect. First of all, 
there are no timeouts while we learn, adapt and modify emerging technologies. 
Secondly, we are often in unchartered waters with no one to help us as we make 
mistakes and leam new strategies. Lastly, our student population is a moving target 
with constantly changing needs and abilities. The technology itself Is evolving at a 
phenomenal rate. These all combine to create a challenge o f often times heroic 
proportions given the short lived duration available for savoring successes. North Star 
Is contributing to the development of an educational model that makes use o f new 
technologies, while still maintaining the ideal and goal of providing the best possible 
education for every student.



With House Bill No. 106, the State of Alaska is sending the message that 
technology and education are important to the future of our children. Our school can 
be used as evidence that technology and education can work together well to increase 
student achievement and make a poshive difference in student's lives. We would be 
happy to share further in'ormation with you as needed.

Sincerely,

/cdrnoia.
Dr. Donna Peterson 
Principal, North Star Elementary
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H e l e n  C .  B a r r e t t ,  P h . D .
E lectronic L earn ing  Specialist

A lu k *  Society (o rTechno logy In Educw lon

\ 6 4 2 6  V illa g e  P a r k w a y P rn lJ m l
A n c h o ra g e , A K  99504 

(907) 337-4676  •  786-1727
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V lil lll tg  Pfo/Wwir 

Coordinator * A llo tuH iv t Educsikntl Servica
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Feb rua ry  17,1994
H ouse Finance Com m ittee 
Alaska State Legislature

B e l o v  i s  m y  t e s t i m o n y  t o d a y  b e f o r e  t h e  H o u s e  F i n a n c e  C o m m i t t e e  o n  H B  1 0 6  t h a t  

y o u  r e q u e s t e d  t o  h a v e  f a x e d  t o  y o u .

M y name is Helen Barrett and I am currently the Past President of the Alaska Society 
for Technology in Education as well as the coordinator of A lternative E ducation/ 
Distance Delivery for the University of Alaska Anchorage School of Education. 
(Incidentally, I did m y dissertation research on how  adults teach them selves how to 
use personal com puters while I was Staff Developm ent C oordinator for the 
Fairbanks School District.) I have been supporting the Educational Technology Bill 
since its inception in 1990. In my opinion, time is running  ou t for preparing  
Alaska's children for the next m illennium .

The changes in  the applications of technology to education have been dram atic over 
the past ten years bu t will pale in comparison to the changes anticipated in the next 
decade. W ith the projected im plem entation of the N ational Inform ation 
Infrastructure initiative of the Clinton Adm inistration, along w ith the Satellite 
Interconnect Project under study  by the Hickel A dm inistration, the im pact of 
technology in education will expand dramatically, and  our students and teachers 
need to be p repared  to m eet these challenges.

In the Spring of 1993, the Alaska Departm ent of Education conducted a Technology 
Survey of Alaska Schools. One finding of that study w as that, aside from the 
acquisition of new  technology, the greatest need of Alaska schools related to 
technology w as for training teachers and adm inistrators to use w hat they already 
own. In a statew ide Technology Leadership Retreat held  last October, this need was 
further supported .

The U niversity of Alaska is preparing to m eet this need. In  October, 1993, 
representatives from  all three Schools of Education in the UA system  m et with 
President Kom isar at the UA Teacher Education Colloquium . One of the 
recom m endations of that m eeting was to develop a p lan  to explore the broader 
availability of the UAS program  Educational Technology, currently  only available 
on cam pus in Juneau. The Alternative Education program  a t UAA's School of Ed is 
p repared  to develop a com plem entary Professional D evelopm ent program  in 
educational technology using  a variety of open learning technologies for those 
teachers w ho sim ply w ant to increase their skills, w ithou t pu rsu ing  another degree. 
How ever, it should be noted that only the School of E ducation in Juneau has a 
perm anent faculty position dedicated solely to Educational Technology.
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The Ed Tech Bill would keep Alaska •vn a par with m any other states' initiative 
tow ard funding  educational technology. In the last year, I have been to several 
national and international technology conferences, and consulted w ith school 
districts in other states. It has become obvious to me that Alaska has lost the 
advantage we had in the early 80s related to educational technology.

There are m any examples in other states w here classrooms have been transform ed, 
teachers energized, and students empowered by appropriate uses of educational 
technology. We need to research and publicize exem plary program s throughout our 
ow n state.

Some scholars say we have gone past the com puter-based Information Age and are 
now entering the Communication Age, where we will find com puter technology 
m erged with television and the telephone. If the pace of change bew ilders many 
adults, think how  m uch we shortchange our students if we do not provide an 
educational system  that allows them to learn using the economic survival tools of 
the future. To quote David Thornburg, are we preparing our students for their 
future, or for our past?

Thank you.

Postscript .

A f t e r  l i s t e n i n g  t o  t h e  r e s t  o f  t h e  t e s t i m o n y , I  h a v e  a  f e w  m o r e  c o m m e n t s .

There are tw o m ain m ethods for funding educational technology in our state: 
through capital dollars when facilities are built, and through operating funds, for 
"older" schools. This funding m ethod has created gross inequities betw een schools 
throughout the urban areas of the state. Even in schools built since the early 80's, 
there is no capital funding to update equipm ent that is obsolete. This funding 
m ethod essentially amortizes electronic equipm ent, w ith a seven-to-tcn year life 
span, over the 30-year life Span of "bricks and mortar". Furtherm ore, a majority of 
teachers received their teacher certification prior to the m ore recent technological 
developm ents for education.

There w ere tw o components needed in an Educational Technology developm ent 
program : technology for schools and staff developm ent for teachers and 
adm inistrators. Increased funding for technology w ithout p lanning and training 
w ould be wasteful of the resources. Increased funding for training w ithout 
classroom -bascd equipm ent reduces teachers' m otivation to learn as well as the 
effectiveness of the training program . Both components of a technology 
im plem entation program  are essential, m uch as having a good instructor, an 
instrum ent, and  time to practice are necessary components in learning how  to play a 
m usical instrum ent.

Technology has, and will, play a major role in changing the learning environm ent 
in schools: it is virtually the "Trojan Horse" of restructuring. The key to change is
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not only through new  tools bu t also through a new  v ision  and a new definition of 
learning, facilitated through training and developm ent of all school staff members. 
Such a p rogram  should  be m ulti-faceted—both in using technology to improve 
learner productivity , and in new  models of teaching and learning in the classroom.

I also served w ith Representative Brown on the Alaska 2000 Technology Committee 
and one of our recom m endations that was forw arded to the State Board o f . 
Education was for a technology competency requirem ent for teacher recertification. 
We have the technology and the expertise in this state to im plem ent that 
requirem ent, if we only had the m andate and the resources.

It should also be noted that there is federal legislation that has recently passed. 
Below is a news item that I recently pulled off the Internet:

Subject: Senate Passes Goals 2000: Educate America Act 
From: D. Bybee at TSTE USA National Office

O n February 8, 1994, the US Senate passed its education im provem ent 
fram ework legislation called "Coals 2000: Educate America Act". The 
Act was previously passed by the US House Of Representatives and it 
now  goes to the conference committee which will fashion the final bill 
from  the H ouse and  Senate versions.

The Senate version includes the provisions for an Office of Educational 
Technology and  guidelines for State Educational Technology Planning. 
Both provisions are funded in THIS FISCAL YEAR's budget.
Therefore, if the conference committee keeps these Senate Bill 
provisions, w e will have a Federal Office of Educational Technology in 
the D epartm ent of Education and it should  develop im plem enting 
guidelines and  release State Planning funds w ithin a few m onths.

The passage of "Goals 2000: Educate America" begins a national process 
of system ic school im provem ent. Its inclusion of specific provisions 
which encourage uses of technology to facilitate school im provem ent 
is a m ajor m ilestone in the history of educational technology in 
A m erica.

O ur next legislative milestone will be the PASSAGE OF SENATE BILL 
1040 — "Technology for Education Act", W ith technology in the 
fram ework, it is absolutely essential to have specific legislation to 
support its potential contributions to school improvem ent. S.1040 is 
the program m atic substance tha t m ust be built onto the fram ework.
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To : R e p re s e n ta t iv e  K a y  B row n

F rom : J a s o n  O h le r
D ire c to r , E d u c a t io n a l T e c h n o lo g y  P ro g ra m  
U n iv e r s ity  o f  A la s k a  S o u th e a s t

R e : H B  106 , E d u ca tio n  T e c h n o lo g y  a n d  HB  107 , B o n d s  fo r 
E d u c a t io n a l T e c h n o lo g y

D e a r R e p re s e n ta t iv e  B ro w n :

F o r s e v e n  y e a rs  I h a ve  b e e n  d ire c t in g  a  p ro g ra m  w h o s e  p r im a ry  m is s io n  is 
to  e m p o w e r  te a c h e rs  a n d  s tu d e n ts  w ith  te c h n o lo g y  in  e f fe c t iv e , c re a t iv e , 
e d u c a t io n a lly  s o u n d , a n d  c u ltu ra lly  a p p ro p r ia te  w a y s . In s e v e n  y e a rs  I 
h a ve  w a tc h e d  a s  a  fa s c in a t io n  w ith  A p p le  l ie  c o m p u te rs  a n d  V H S  p la y e rs  
on th e  p a r t o f  a  fe w  e d u c a to rs  ha s  g ro w n  in to  a  d e s ire  b y  m a n y  to  use  
a d v a n c e d  c o m p u te r s ,  te le c o m m u n ic a t io n s ,  m u lt i-m e d ia , a n d  o th e r  
te c h n o lo g ie s  to  m a k e  e d u c a t io n  m o re  m e a n in g fu l,  re le v a n t , a n d  re s p o n s iv e  
to  th e  a g e  in  w h ic h  th e y  liv e .

S e ven  y e a rs  a g o  A la s k a  had  an  e d g e  in  e d u c a t io n a l te c h n o lo g y . I t is m y  
o b s e rv a t io n  th a t  A la s k a  h a s  lo s t th a t  e d g e  a n d  th a t  te a c h e rs  a re  
f ru s t ra te d  w ith  th e  la c k  o f te c h n o lo g y  th a t  th e y  n e e d  In o rd e r  to  te a c h  th e  
s k il ls  th a t  th e y  k n o w  th e ir  s tu d e n ts  n e e d  to  e n te r  to d a y 's  w o r k  fo rc e , i t  
is  a ls o  m y  o b s e rv a t io n  th a t  m o s t e d u c a to rs  b e lie v e  th a t  te c h n o lo g ic a l 
p ro f ic ie n c y  n e e d s  to  be  a  b a s ic  c o m p o n e n t o f a  w e ll- ro u n d e d  e d u c a t io n  and  
th a t th e  to o ls  n e e d e d  to  m a ke  th is  h a p p e n  a re , b y  a n d  la rg e , s im p ly  n o t 
th e r e .

Y o u r p ro p o s a l o ffe rs  a  re a l c h a n c e  to  re g a in  lo s t t im e  a n d  lo s t g ro u n d . It 
o f fe rs  a  re a l o p p o r tu n ity  n o t o n ly  to  re p le n is h  c la s s ro o m s  w ith  m u ch
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needed learning technology, but also to draw educators into the process of 
planning for technology and examining the best ways to use it to serve 
their students, school districts, and ultimately the public. I commend you 
on your foresight in this area and urge legislators to support your 
proposal.

Pleas^ let me know if I can be of further assistance.

/ / & [ aJ L  -
Jason Ohler
Director, Educational Technology Program
University of A laska Southeast
Phone: 463-5685, Fax: 586-1691, UACN: JFJBO



I  a m  c u r r e n t l y  t h e  P a s t  P r e s i d e n t  o f  t h e  A l a s k a  S o c i e t y  f o r  T e c h n o l o g y  i n  

E d u c a t i o n  a s  w e l l  a s  t h e  c o o r d i n a t o r  o f  A l t e r n a t i v e  E d u c a t i o n  f o r  t h e  U n i v e r s i t y  

o f  A l a s k a  A n c h o r a g e  S c h o o l  o f  E d u c a t i o n .  I ' d  l i k e  t o  e x p r e s s  a  f e w  o p i n i o n s  

a b o u t  t h e  r o l e  o f  t e c h n o l o g y  i n  r e s t r u c t u r i n g  o u r  s t a t e ' s  s c h o o l s  a n d  t h e  e f f o r t  t o  

p r e p a r e  A l a s k a ' s  c h i l d r e n  f o r  t h e  n e x t  m i l l e n n i u m .  I  h a v e  b e e n  s u p p o r t i n g  t h e  

E d u c a t i o n a l  T e c h n o l o g y  B i l l  s i n c e  i t s  i n c e p t i o n  i n  1 9 9 0 . T i m e  i s  r u n n i n g  o u t  f o r  

A l a s k a ' s  c h i l d r e n .  • %

T h e  c h a n g e s  i n  t h e  a p p l i c a t i o n s  o f  t e c h n o l o g y  t o  e d u c a t i o n  h a v e  b e e n  d r a m a t i c  

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

t h e  n e x t  d e c a d e .  W i t h  t h e  p r o j e c t e d  i m p l e m e n t a t i o n  o f  t h e  N a t i o n a l  

I n f o r m a t i o n  I n f r a s t r u c t u r e  i n i t i a t i v e  o f  t h e  C l i n t o n  A d m i n i s t r a t i o n ,  a l o n g ,  w i t h  

t h e  S a t e l l i t e  I n t e r c o n n e c t  P r o j e c t  u n d e r  s t u d y  b y  t h e  H i c k e l  A d m i n i s t r a t i o n ,  t h e  

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

a n d  t e a c h e r s  n e e d  t o  b e  p r e p a r e d  t o  m e e t  t h e s e  c h a l l e n g e s .

I n  t h e  S p r i n g  o f  1 9 9 3 , t h e  A l a s k a  D e p a r t m e n t  o f  E d u c a t i o n  c o n d u c t e d  a  

T e c h n o l o g y  S u r v e y  o f  A l a s k a  S c h o o l s .  O n e  f i n d i n g  o f  t h a t  s t u d y  w a s  t h a t ,  a s i d e  

f r o m  t h e  a c q u i s i t i o n  o f  n e w  t e c h n o l o g y ,  t h e  g r e a t e s t  n e e d  o f  A l a s k a  s c h o o l s  w a s  

f o r  t r a i n i n g  t e a c h e r s  a n d  a d m i n i s t r a t o r s  t o  u s e  t h e  e x i s t i n g  t e c h n o l o g y .  I n  a  

s t a t e w i d e  T e c h n o l o g y  L e a d e r s h i p  R e t r e a t  h e l d  i n  O c t o b e r ,  1 9 9 3 , t h i s  n e e d  w a s  

f u r t h e r  s u p p o r t e d .

T h e  U n i v e r s i t y  o f  A l a s k a  i s  p r e p a r i n g  t o  m e e t  t h i s  n e e d .  I n  O c t o b e r ,  1 9 9 3 , 

r e p r e s e n t a t i v e s  f r o m  a l l  t h r e e  S c h o o l s  o f  E d u c a t i o n  i n  t h e  U A  s y s t e m  m e t  w i t h  • 

P r e s i d e n t  K o m i s a r  a t  t h e  U A  T e a c h e r  E d u c a t i o n  C o l l o q u i u m . '  O n e  o f  t h e  

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

a v a i l a b i l i t y  o f  t h e  U A S  p r o g r a m  i n  E d u c a t i o n a l  T e c h n o l o g y ,  c u r r e n t l y  o n l y  

a v a i l a b l e  o n  c a m p u s  i n  J u n e a u .  T h e  A l t e r n a t i v e  E d u c a t i o n  p r o g r a m  a t  U A A ' s  

S c h o o l  o f  E d  i s  p r e p a r e d  t o  d e v e l o p  a  c o m p l e m e n t a r y  P r o f e s s i o n a l  D e v e l o p m e n t  

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

i n c r e a s e  t h e i r  s k i l l s ,  w i t h o u t  p u r s u i n g  a n o t h e r  d e g r e e .  H o w e v e r ,  i t  s h o u l d  b e  

n o t e d  t h a t  o n l y  t h e  S c h o o l  o f  E d u c a t i o n  i n  J u n e a u  h a s  a  f a c u l t y  p o s i t i o n  

d e d i c a t e d  t o  E d u c a t i o n a l  T e c h n o l o g y .

T h e  E d  T e c h  B i l l  c o u l d  m o v e  A l a s k a  i n t o  t h e  f o r e f r o n t  o f  m a n y  o t h e r  s t a t e s '  

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

t o  s e v e r a l  n a t i o n a l  a n d  i n t e r n a t i o n a l  t e c h n o l o g y  c o n f e r e n c e s ,  a n d  w o r k e d  w i t h



s c h o o l  d i s t r i c t s  i n  o t h e r  s t a t e s .  I t  h a s  b e c o m e  o b v i o u s  t o  m e  t h a t  A l a s k a  h a s  l o s t  

t h e  a d v a n t a g e  w e  h a d  i n  t h e  e a r l y  8 0 s  r e l a t e d  t o  e d u c a t i o n a l  t e c h n o l o g y .

T h e r e  a r e  m a n y  e x a m p l e s  i n  o t h e r  s t a t e s  w h e r e  c l a s s r o o m s  h a v e  b e e n  

t r a n s f o r m e d ,  t e a c h e r s  e n e r g i z e d ,  a n d  s t u d e n t s  e m p o w e r e d  b y  a p p r o p r i a t e  u s e s  

o f  e d u c a t i o n a l  t e c h n o l o g y .  W e  n e e d  t o  r e s e a r c h  a n d  p u b l i c i z e  e x e m p l a r y  

p r o g r a m s  t h r o u g h o u t  o u r  o w n  s t a t e .

•

S o m e  s c h o l a r s  s a y  w e  h a v e  g o n e  p a s t  t h e  c o m p u t e r - b a s e d  I n f o r m a t i o n  A g e  a n d  

a r e  n o w  i n  t h e  C o m m u n i c a t i o n  A g e ,  w h e r e  w e  w i l l  f i n d  c o m p u t e r  t e c h n o l o g y  

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

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

e d u c a t i o n a l  s y s t e m  t h a t  a l l o w s  t h e m  t o  l e a r n  u s i n g  t h e  e c o n o m i c  s u r v i v a l  t o o l s  

o f  t h e  f u t u r e .  T o  q u o t e  D a v i d  T h o r n b u r g ,  a r e  w e  p r e p a r i n g  o u r  s t u d e n t s  f o r  

t h e i r  f u t u r e ,  o r  f o r  o u r  p a s t ?



Testimony o f Sally Rue on H.R. 106 
House Finance Committee 

February 17,1994
My name is Sally Rue. I live in Juneau, and am a member of the Juneau Board of Education, but I 
am here today testifying as an individual, and, most importantly, as the parent of two 
schoolchildren. I appreciate this opportunity to testify on H.B. 106.

As you may know, Juneau voters passed a $1.9 million bond proposition last October to take the 
first step in funding technology in our schools. Many parents and other community members 
worked hard to educate Juneau voters about what it would provide and why it was good for kids, 
and the voters responded with their support (it won with 66% of the vote).

I support H.B. 106 and its companion H.B. 107 which would provide funding. I think it is critical 
that the children we are educating today graduate from high school ready to work, ready to go on 
to further study, ready to be productive members of this changing world of ours, in which being 
able to manage and effectively use the massive amount of information which now exists is 
mandatory.

We hear almost on a daily basis about this nation's need to be internationally competitive, to 
produce educated and skilled workers ready for the workplace of today and tomorrow. We hear 
that the jobs our children have in forty years don't even exist now, that tomorrow's workers must 
be flexible, creative, and lifelong learners who will change careers a number of times in their 
working life. We hear that workplaces must be efficient and productive.

All this is true and a good reason to begin integrating technology into our schools now.

But the most important reason to me is that it can help kids learn better and give teachers an 
effective tool to help meet the diverse needs of children within the classroom. Technology can be 
used in an almost endless variety of ways at all levels to improve teaching and learning in 
everything from the most basic skills to the most abstract conceptual thinking.

Let me just mention some of the benefits I see? resulting from greater access to technology in our 
schools:

*Kids have different learning styles; some learn easily from traditional teaching methods, 
but many do not. Computer technology can be used by teachers to reach kids in more 
ways.

* Computers and other educational technology often provide tremendous motivation, 
especially for many kids who don't like school much (and often can make even basic 
practice drills rewarding).

*Within one classroom, the developmental and ability level of students can vary by 3 to 5 
years; technology gives teachers one more tool to provide challenges at all levels.

*Some studies indicate that technology can be particularly effective in meeting the needs 
of at-risk students. In some cases reduced drop-out rates have been attributed to the



Technology can be valuable in integrating students with disabilities into our classrooms, 
and offers teachers another tool in meeting their unique needs.

*At the primary level, computers can be a powerful tool for beginning readers and writers. 
Kids can often accomplish writing with a computer that they wouldn't be able to do by 
hand because of still-developing motor skills.

*At the middle school level, technology provides access to resources and communications 
that bring real world issues into the classroom, enabling students to make connections 
between academic math or science studies and real world problem-solving.

*At the upper levels, technology can not only provide access to a multitude of resources 
schools could never afford to individually own, but can also provide learning tools which 
go way beyond what traditional methods can provide (two examples I've seen: an 
interactive physics program on elasticity in which the student can manipulate the elements 
to see how elasticity works and what happens when a factor is changed; a supply and 
demand curve and how different conditions change it). These are tools which can clearly 
help students grasp abstract concepts and apply them to the real world.

*At all levels, classroom computers can bring immediate access to a vast array of resource 
materials; when a question comes up, teachers and students can pursue the information 
while interest is high instead of having to wait for the weekly library period.

In addition to economic competitiveness and more effective learning, a final reason to put 
technology in our schools is equity. Many children have some degree of access to technology at 
home, but for many, school will be their only exposure, and it is vital that all children are afforded 
this opportunity.

I see H.B. 106 as an important step in assisting school districts across the state to acquire the 
technology needed to bring our schools into the twenty-first century. This bill takes into account 
the fact that districts have varying capacities for local bonding, and requires local participation, 
which I support.

I also like the process laid out in the bill: it contains three components which I believe are critical 
to any district's successful use of technology: 1) it ties technology to the district's educational 
goals, 2) it provides for comprehensive planning of technology and how it will be used to achieve 
these goals, and 3) it provides for teacher training. The provision of some general fund monies 
for planning and teacher training is particularly important because these are non-bondable costs, 
but are critical to achieving the benefits I discussed above.

I hope the Committee will support this bill, including adequate funding, Even for districts like 
Juneau that have taken the first step on their own, it would be of tremendous assistance in 
continuing to work toward fully integrating educational technology into our schools.

introduction of technology into the classrooms.

Thank you for your time and consideration.


