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ABSTRACT

A SCHOOL AS A SYSTEM AND ITS IMPLICATIONS FOR TECHNOLOGY 
IMPLEMENTATION: WITH REFERENCE TO KENDON ELEMENTARY 

PROFESSIONAL DEVELOPMENT SCHOOL, MICHIGAN.

By

Prince Yaw Nimako

T h e  o b je c t iv e s  o f  th is  s tu d y  w ere  (a) t o  e s ta b l ish  historical 
profile o f Kendon tech no logy , c lassify Kendon tech n o lo g y  leaders  and 
th e ir  fo llow ers  within th e  school s y s te m  acco rd ing  to  th e ir  
re sp e c t iv e  roles and  influences, (b) to  desc r ib e  th e  incentive and  
c o n s t ra in t  fa c to rs ,  and  (c )  to  u n d e rs ta n d  th e  p a r t ic ip a n ts ' beliefs 
and e x p e c ta t io n s  a b o u t  Kendon tech no lo gy  program s. T he cen tra l 
co n ce rn  w a s  to  se e k  ev idence  o f  leadersh ip  f a c to r s  t h a t  have 
in fluenced  Kendon tec h n o lo g y  im p lem en ta tion . In addition , tim e 
se r ie s  "T op-dow n and  B o ttom -u p"  in te rac tion  e f f e c t s  w ere  of 
particu lar  in te re s t .  A c a s e - s tu d y  ap p roach  w as u se d  fo r  th e  s tu d y , 
covering  (I) Kendon O rganizational Culture; (II) The Role and 
Influences o f  key  T echn o log y  A cto rs ;  (III) T e a c h e rs '  Beliefs, 
E xpec ta tions , and  A doption of Technology; and  (IV) Perceived  
Instructional C hanges  o v e r  t im e  and  T echno logy  Modeling. Self­
a d m in is te re d  su rv ey  and  p e rsona l in terv iew s w ere  u se d  a s  primary 
d a ta  co llec tion  and  c o m p le m e n te d  by reviews of p ro ceed in gs  o f 
g roup  m ee tin g s ,  Kendon tech n o lo g y  records, and  ob se rv a tiona l  d a ta  
on Kendon c o m p u te r  te a ch in g  labora tory . The following conclusions 
w ere  d raw n from  th e  s tu d y  findings.

The f i r s t  a d o p tio n  o f  techno log ical innovations w as  b a se d  on 
th e  p e rson a l  decision , vo lun tarism , and  e n th u s ia sm , i.e., th e  f irs t
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a d o p tio n  w as a m o d e s t  "b o t to m -u p "  s t a r t  which w as  well publicized 
within th e  school.

T he early  tech n o lo g y  adop tion  p ro cess  a t  Kendon w as "idea 
sharing" s t r a te g y  am ong  peers .  T eam  teach in g  and  small g roup 
writing p ro je c ts  p rac t ic ed  by th e  early  a d o p te r s  s t a r t e d  t o  sh if t  th e  
"individual" to  "g roup"  instructional p ro c e s s e s  in so m e  c la ss roo m s.

T he  p a ce  of t e a c h e r s '  ad o p tio n  o f techno log ica l innovations 
w as  very  slow d ue  to  limited equ ip m en t,  t e a c h e r 's  lack of ex p e r t is e  
in tech n o lo g y , and  s tu d e n t - c e n te r e d  app roach  to  th e  im p lem en ta tion  
p rocess .  T he c o m p e tin g  d e m a n d s  on tim e and limited tim e 
a lloca tions  fo r  s t a f f  d e v e lo p m e n t  m ad e  th e  im p lem en ta t io n  plan 
m ore  d ifficu lt fo r  te a c h e r s .  The sus ta inab il i ty  of th e  innovations 
during th is  f irs t  p h a se  w as  a m ajor problem .

E m phasis p laced  on s t a f f  d e v e lo p m e n t  and  techn ica l  su p p o r t  
s t r a te g ie s ,  p e e r  m en to r in g  s t r a te g ie s ,  team w o rk , th e  sh if t  from  
s tu d e n t - c e n te r e d  to  te a c h e r - c e n te r e d  approach , and  th e  4 0  
c o m p u te r s  and  ne tw ork  m a n a g e m e n t  in-service train ing  o f fe re d  by 
th e  School D istrict during 1 9 9 3 / 9 4  school y e a r  w ere  g r e e te d  with 
m ore  t e a c h e r  pa rt ic ip a tion  in tec h n o lo g y  p ro g ram s and  ac tiv ities . 
This m a ss  partic ipa tion  and  th e  "b o t to m -u p "  ap p roach  a d o p te d  in th e  
schoo l w e re  c lea r  e v id e n ce  of sus ta inab il i ty  o f  te c h n o lo g y  
a p p lica t io n s  in t h e  curriculum .

O ver th e  p a s t  five y ea rs ,  th e  school principal, a few  te a c h e rs ,  
and  Michigan S ta te  University co llab o ra to rs  have  b e en  th e  key 
tec h n o lo g y  leaders  a t  Kendon. The leadersh ip  role had  been  
c h a ra c te r iz e d  by e n th u s ia sm , hard  work, o p e n -m in d ed n e ss ,  
c o m m itm e n t ,  p ro fess iona l and  se lf  c o n sc io u sn ess ,  co n fid en ce ,  and  
ac t io n s  a cc o m p an ied  by e x am p les  and  e n co u rag e m en t.
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CHAPTER 1

A NEW PARADIGM FOR TECHNOLOGICAL CHANGE

The f irs t  d e c a d e  of in form ation  tec h n o lo g y  e n te r in g  schoo ls  
has b e en  m arked  by th e  a b sen c e  of th o ro u g h  in teg ra tion  o f such  
tec h n o lo g ie s  in to  c la ss ro o m  life. N um erous r e p o r ts  o f  c o m p u te r  
u sag e  d o c u m e n t  a genera l failure t o  apply tech n o lo g y  to  daily 
p rob lem  solving and  inquiry o f  m a th e m a tic s ,  social s tu d ie s ,  sc ience , 
o r  English c la s se s  (U.S. D e p a r tm e n t  of Education, 1 9 9 1 ) .  The full 
p o ten t ia l  o f  th e s e  ed u ca tio n a l  to o ls  will n o t  be  rea lized  un less  th e  
techno logy , sy s te m , and p ed ag o g y  advance  to g e th e r .  T here  is no 
single  "best use" of te ch n o lo g y  in schoo ls  and  co lleges  to  im prove 
teach in g  and learning, b u t  a s  eac h  new m edium  is p u t  into 
e d u ca tio n a l  use , it p rov ides th e  o p p o r tu n ity  fo r  e d u c a to r s  to  
exam ine  in te ra c t io n s  am on g  re le v a n t  in f luences o p e ra t in g  within a 
schoo l s y s te m .

For e f fe c t iv e  im p lem en ta tio n  o f  tec h n o lo g y  in o u r  schools, 
a d m in is t ra to rs ,  te a c h e r s ,  p a re n ts ,  and  com m un ity  m e m b e rs  m ay 
ne ed  to  m ove  to w a rd  th e  kinds o f s t ru c tu re s  and learning te a m s  
envisioned by Senge  ( 1 9 9 0 ) ,  who s e e s  m em b ers  o f th e  school s y s te m  
on a q u e s t  fo r  ch an g e  and im provem ent. Each and every  te a c h e r  has 
th e  responsib ility  to  help c re a te  an o rg an iza tion  cap ab le  o f 
individual an d  co llec tive  inquiry and  c o n tin u o u s  renew al, o r  it will 
n o t  h ap p en  (Fullan, 1 9 9 3 ) .  Bringing p a re n ts  and  com m unity  m em b ers  
in to  m ore  ac t iv e  c o n ta c t  with th e  new  tec h n o lo g ie s  m ay  likely help 
th e m  to  gain a personal app rec ia tion  for th e  pow er of th e s e

i
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techno log ies . As no one  pe rso n  can possibly u n d e rs tan d  th e  
co m p lex it ie s  o f c h a n g e  in dynam ically  com plex  s y s te m s ,  it follows 
t h a t  w e  c a n n o t  simply leave  th e  responsibility  t o  o th e rs .

From a personal p e rsp ec tiv e , se v en  y e a rs  o f teach ing  
e x p e r ien c es  a t  th e  Audio Visual D e p a r tm e n t  o f " In s ti tu t  National 
Superieur De L 'E nseignem ent T echnique (INSET)", C ote  D'Ivoire, gave  
me similar insigh ts  a b o u t  th e  pedagog ica l and a tt i tu d in a l  p rob lem s 
involved w ith tec h n o lo g y  im p lem en ta tio n  in school and  college 
curricula. In my c a p a c i ty  a s  a c la ss roo m  te a c h e r  and  an audio visual 
techn ica l a s s i s ta n t  to  th e  en tire  faculty , I o b se rv e d  t h a t  m any of my 
co lleag ues  u se d  th e  College Instructional Media C e n te r  a s  an 
e n te r ta in m e n t  c e n te r  t o  co v er  fo r  th e ir  unp lanned  instructional 
activ ities . T he inapprop ria te  u se s  and  th e  kind o f p e rc ep tio n s  t h a t  
t h e s e  t e a c h e r s  had  o f  ins tructional tech n o lo g ie s  underm ined  th e  
p o ten t ia ls  o f  th e s e  powerful to o ls  and, thu s ,  ren d e red  th e  c o s t-  
b e n e f i ts  o f  t h e s e  ed u ca tio n a l  tech n o lo g ie s  m ean ing less , i.e., w a s te  
o f t im e, e f fo r ts ,  and  m oney.

A n o th e r  typ ical te c h n o lo g y  im p lem en ta tio n  issue in C o te  
d 'Ivoire  w as  UNESCO-Cote d 'Ivoire Jo in t  Instructional Television 
P rogram s for E lem entary  Schools in th e  coun try . B etw een  1 9 7 2 / 7 3  
and 1 9 7 6 / 7 7  school y e a rs ,  instructional te lev is ion  p ro g ram s w ere  
b ro a d c a s t  from  Bouake Television S ta tio n  to  all r e m o te  e le m e n ta ry  
schoo ls  in th e  coun try . T h ese  p rog ram s w ere  th e  primary m ode o f 
c la ss ro o m  instruction , su p p o r te d  by th e  c lassroom  te a c h e r .  Thus, 
te c h n o lo g y  w as  p laced  b e fo re  th e  trad itiona l s y s te m  of c lassroom  
instruction . T he  p ro g ram  w as d iscon tinued  a f t e r  th e  fifth y e a r  as  a 
resu lt  o f  school p a re n ts  and  t e a c h e r s '  d isapproval o f  th e  
e f f e c t iv e n e s s  o f  th e  p rog ram s. As an e x p a t r ia te  te a c h e r  in C o te  
d'Ivoire from  1 9 8 0  to  1 9 8 7 , I had an o pp o rtun ity  to  e n g a g e  in 
p e rso n a l  informal d iscu ss io n s  with so m e  school p a re n ts  and  
e le m e n ta ry  school t e a c h e r s  in Abidjan, Yam oussokro, and  Bouake. I 
hope  you  will learn with d ism ay o r  in te r e s t  th a t ,  e v e ry  individual I 
ta lk e d  to  d isc lo sed  s t ro n g  pess im is tic  v iew s a b o u t  in s truc tiona l 
t e c h n o lo g ie s .
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T he lessons  learned  from  my personal and p ro fessional 
e x p e r ien c es  in African schoo ls  a re  th a t :  (1 )  th e re  is a n e ed  to  - 
provide th e  n e c e s sa ry  guidelines and  s t r a te g ie s  t h a t  would a s s is t  
local t e a c h e r s  to  s e le c t  an d  apply  a p p ro p r ia te  te c h n o lo g y  in th e ir  
re sp ec t iv e  c lassroom s, (2 )  it is a com m on p rac tice  am ong  m any 
e d u ca tio n a l  d ec is io n -m ak ers  in Africa to  acqu ire  ex p en s iv e  high 
tec h n o lo g y  (Big Media, according  to  Schrum m ) w ithou t th e  
p a rt ic ip a to ry  role of th e  e n d -u se rs  (i.e., school facu lty ) , and  (3 )  
w i th o u t  e f fe c t iv e  planning and  im p lem en ta tio n  s t r a te g ie s  t h a t  
involve te a c h e rs ,  t h e s e  ins tructional too ls  t e n d  to  b e c o m e  "White 
E lephan ts"  in ou r  schools.

In E as t  Lansing, Michigan I have had th e  o p p o r tu n ity  to  work 
with ed u ca tio n a l  te c h n o lo g y  e x p e r t s  a t  Michigan S ta te  University 
and  to  work for an e le m e n ta ry  school tak ing  a very  d if fe ren t  
ap p ro a ch  to  tech n o lo g y  im p lem en ta tion . This school is a t te m p t in g  to  
m ake  tec h n o lo g y  im p lem en ta tion  a b y p ro d u c t  o f th e  planning e ffo r ts  
of t e a c h e r s ,  a d m in is tra to rs ,  and  o th e r  a c to r s  within th e  school 
s y s te m , and  my e x p e r ien c es  with th is  school confirm  m y belief th a t ,  
fo r  any  e f fe c t iv e  school te c h n o lo g y  im p lem en ta tio n , it is critical t o  
u n d e rs ta n d  th e  in ternal lead ersh ip  roles t h a t  e x is t  within th e  school 
sy s te m . In addition , th e s e  e x p er ien c es  confirm  t h a t  p e rc e p t io n s  and 
local con tro l o f  th e  tec h n o lo g y  p rog ram  by th e  various a c to r s  within 
th e  school s y s te m  need  to  be  exam ined  seriously  to  u n d e rs ta n d  their  
e f f e c t s  on th e  im p lem en ta tion  p ro c e sse s  a t  e ac h  s t a g e  of 
d e v e lo p m e n t .

C onsequen tly , given my p e rsp ec t iv e  and  concerns , I found 
Kendon schoo l in Lansing, Michigan, an ideal re sea rch  s e t t in g .  
L eadersh ip  ro les and  dynam ics  perta in ing  t o  tech n o lo g y  
im p lem en ta tion  could be  exam ined  in d ep th . I could s tu d y  th e  
p e rc e p t io n s ,  beliefs, and  e x p e c ta t io n s  o f  all individuals and  g ro u p s  
who a re  d irec tly  a n d /o r  indirectly  involved in planning, d e v e lo p m e n t ,  
im p lem en ta tio n , and  eva lua tion  of te ch n o lo g y  in ou r  schools. I w as in 
a position  to  co llec t d e ta i le d  inform ation  from  and  a b o u t  all key 
a c to r s  within Kendon school s y s te m  and to  co llec t d e ta iled
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in form ation  a b o u t  th e  p ro c e ss  of tech n o lo g y  im p lem en ta tion  a t  th e  
school. In o th e r  w ords, I w as  able to  s tu d y , in-dep th , th e  dynam ics 
o f  in te rac tin g  fa c to r s  in Kendon school as  a possib le  new paradigm  
of e f fe c t iv e  techno log ica l ch an g e --  a parad igm  for tec h n o lo g y  
im p le m e n ta t io n  p ro c e s s e s  and p ro ce d u re s  t h a t  cer ta in ly  d e se rv e s  
ex am in a tio n  and  eva lua tion .

C entra l C oncerns o f  th e  S tudy  
The s tu d y  w as d es ig ned  to: m ap  th e  co u rse  of technological 

c h a n g e s  within th e  school s y s te m  in o rd er  to  s tu d y  th e  im p ac ts  of 
te c h n o lo g y  im p lem en ta t io n  on in s truc tion  and  o th e r  f a c to r s  
a ffe c t in g  th e  dynam ics  o f  th e  sy s tem ; exam ine th e  evolu tion  o f  th e  
ro les  o f  individuals and  g ro u p s  iden tified  as  le a d e rs  an d  follow ers 
with r e s p e c t  to  tec h n o lo g y  within Kendon school sy s te m ; and  s tu d y  
changing  p e rc ep t io n s  (e .g ., issues and  problem s) in o rd e r  to  
u n d e rs ta n d  th e  m ajor f a c to r s  o r a t t r ib u te s  t h a t  c h a ra c te r iz e  Kendon 
te c h n o lo g y  lead ersh ip  role.

Each o f  th e  q u e s t io n s  a d d re s s e s  a d if fe ren t  a s p e c t  o f  th e  
in te rac t in g  fo rc e s  a t  work within a school s y s te m  e n g a g e d  in 
tec h n o lo g y  im p lem en ta tion  and  th e  changing  dynam ics o f e a c h  are 
followed o v e r  severa l  y ea rs .  The p u rpo se  is to  exam ine, in a 
d e v e lo p m e n ta l  se q u en c e ,  how e ac h  f a c to r  re la te s  to  th e  o th e rs .

Specific  R esearch  Q u es t io n s  
T h ree  m ajor  q u e s t io n s  w ere  a d d re s s e d  in th is  s tu d y  and 

re la te d  su b q u e s t io n s  w e re  d e v e lo p ed  to  g a th e r  in -dep th  inform ation  
which provided  an sw e rs  t o  th e  main issues  ra ised  in th is  s tu d y .

1. What changes occurred in the uses o f technology and how did 
these interact with other influences and outcomes?

This q u e s t io n  tr ied  t o  g a th e r  ev id en ce  from  school rec o rd s  and  
p e rso n a l  o b s e rv a t io n s  to  e s tab l ish  an historical profile of
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te c h n o lo g y  d e v e lo p m e n t  a t  Kendon. The su b q u e s t io n s  re la ted  to  this 
b road  q u e s t io n  were:

a. W hat kinds and num ber of hardw are  and  so f tw a re  did th e
school rece iv e  e a c h  year?

b. W hat kinds o f  instructional e v e n ts  and  p ro je c ts  w ere
involved w ith  tec h n o lo g y  in th e  curriculum  within and 
a c ro ss  g ra d e  levels?

c. Who d irec tly  p a r t ic ip a te d  in th o s e  ac t iv i t ie s  and  w h a t
w ere  th e i r  re sp e c t iv e  d u t ie s  a n d /o r  co n tr ib u tio n s?

d. W hat im p ac ts  did th e s e  acquisition and e v e n ts  have on
th e  dynam ics o f  th e  s y s te m  and on th e  p e rcep t io n s  and 
a t t i tu d e s  o f  a d m in is t ra to rs  and  te a c h e r s ?

2. What changes occurred in roles, policies, and procedures in the
school system over time and how did these influence the
implementation o f  technology?

This q ues tion  s o u g h t  to  exam ine th e  various w ay s  in which th e  
e x te rn a l  p a r t ic ip a n ts  su c h  a s  th e  School D istrict and  in te rnal (local) 
s c h o o lh o u se  p a r t ic ip a n ts  su ch  a s  t e a c h e r s  and  a d m in is t ra to rs  within 
Kendon school s y s te m  have  influenced th e  school tech n o lo g y  
im p lem en ta t io n  p ro g ram  o v e r  th e  p a s t  five y ea rs .  The following 
re la te d  q u e s t io n s  w e re  a sk e d  for in -dep th  an sw e rs  t o  th is  main 
q u e s t io n :

a. Who a re  th e  principal a c to rs  during th e  
c o n ce p tu a liz a t io n ,  d e v e lo p m e n t,  and  im p lem en ta t io n  of 
th e  tech n o lo g y  p ro g ram s?  W hat vision do  th e y  hold for 
Kendon te c h n o lo g y  im p lem en ta tio n ?

b. Does th e  o rg an iza tiona l  cu ltu re  (e .g .,  instructional 
policy, incen tives ,  s t a f f  d e v e lo p m e n t ,  and  tech n ica l  
su p p o r t )  specific  to  Kendon school re la te  to  t e a c h e r s '  
a d o p tio n  o f  o r  r e s is ta n c e  to  tech n o lo g y  in th e  c lassroom  
and  in th e  labo ra to ry?
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3. In what ways did expectations, beliefs, and instructional
practices o f various actors within the school system change 
and how did these promote or hinder Kendon teachers' adoption 
o f technology in the curriculum?

This q u e s t io n  a t t e m p t e d  to  exam ine  th e  philosophical, 
a t t i tu d in a l ,  and  pedagog ica l is su es  t h a t  th e  individuals and  g roups 
within th e  school s y s te m  hold for te c h n o lo g y  im p lem en ta tio n  in th e  
curricu lum  and  th e ir  im plica tions fo r  Kendon schoo l curriculum  
innovation  goals. T he re la te d  su b q u e s t io n s  w ere:

a. Do a t t i tu d in a l  f a c to r s  such  as  c o m p u te r  se lf ­
c o m p e te n c y ,  c o m p u te r  utility  be liefs  (philosophical 
a t t a c h m e n t ) ,  and  genera l  a t t i tu d e s  to w a rd s  c o m p u te rs  
a f f e c t  th e  ad o p tio n  of c o m p u te r s  fo r  in s tru c tion?

b. To w h a t  e x te n t  and in w h a t  w ays a re  t e a c h e r s  using 
c o m p u te r s  in th e  c la ss room s and in th e  c o m p u te r  
t e a c h in g  la b o ra to ry ?

L im ita tions and  P o ten tia ls  o f th e  S tudy  
T h e  m ajor issues  and  prob lem s raised  in th is  s tu d y  h ave  th e  

p o ten t ia l  o f  being g en e ra lized  a c ro ss  m any  sch o o ls  which use  
te c h n o lo g y  in th e  curriculum, d e sp i te  th e  f a c t  t h a t  th e  re sea rch  
c o n c e rn s  a single school. Som e ed uca tiona l issues  a re  m ore  c o n te x t  
and  t im e  specific  due  to  in ternal dynam ics o f  th e  peop le  involved in 
a pa rt icu la r  scho o l s y s te m  a s  well a s  to  c h a n g e s  o f  instruc tional 
policies and  personnel. This s tu d y , th e re fo re ,  w as  limited t o  a single 
school s e t t in g  and th e  key  a c to r s  within th e  schoo l sy s te m .  It 
c o v e red  a period of five school y e a rs  ( 1 9 8 9 / 9 0 - 1 9 9 3 / 9 4 ) .  The 
issues  and  p rob lem s w ere  c o n ce rn e d  with th e  a c to r s '  re sp e c t iv e  
ro les  a s  le a d e rs  or fo llow ers, th e ir  be liefs  an d  e x p e c ta t io n s  with 
r e s p e c t  to  tech n o lo g y . T he  instructional c h a n g e s  d isc u sse d  p e rta ined  
to  th e  o n e s  t h a t  h a p p en e d  as  a resu lt  o f techn o lo gy  applica tions in 
th e  curriculum  o v e r  th e  p a s t  five y ears .  In o th e r  w ords, t h e  s tu d y
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provided rich so u rc es  o f d a ta  a b o u t  th e  school and, it should be 
possible  to  genera lize  th e  know ledge so u g h t  th ro u g h  in -dep th  
inves tiga tion  beyond  Kendon to  schools ac ro ss  th e  United S ta te s .

D esp ite  th e  privileges t h a t  Kendon E lem entary  en joys  a s  a 
p ro fess io na l  d e v e lo p m e n t  school, being techn ica l,  financial, or 
pe rson ne l (a s i tu a t io n  which is typical t o  m any  United S ta te s  
e d u c a tio n a l  e n v iro n m e n ts )  th e  issues  and  p rob lem s in v e s tig a te d  
could be  a p o ten tia l  c o n c e rn s  fo r every  school sy s te m .  Furtherm ore , 
m y persona l tec h n o lo g y  e x p e r ien c es  in Michigan S ta te  University and 
Kendon E lem en tary  in th e  United S ta te s ,  University o f  Sorbonne  
(Paris III), and  INSET of Y am oussokro, C o te  d'Ivoire, Africa, lead me 
to  s u g g e s t  to  m y rea d e rs  t h a t  m any a s p e c t s  o f Kendon instructional 
te c h n o lo g y  p ra c t ic e s  learned  from  th is  s tu d y  could be  applied  in 
m any  schoo ls  in th e  world using o r a t te m p t in g  to  in troduce  
te c h n o lo g y  in t h e  curriculum .

Com bining Q u a n t i ta t iv e  and  Q ualita tive  M ethodologies
T he kind o f  inform ation  and  d a ta  so u g h t  to  an sw er  th e  

q u e s t io n s  d e v e lo p ed  fo r  th is  c a s e  s tu d y  required  b o th  q u a n ti ta t iv e  
and  qu a li ta t iv e  m e th o d o lo g ie s  t o  in v e s t ig a te  th e  is su e s  raised. 
Reviews o f  Kendon school te ch n o lo g y  records, p ro ceed in g s  o f  g roup  
m e e tin g s  su ch  as  S ta ff  and  School Im provem en t T ea m  m ee tings , and 
m y personal o b se rv a t io n  d a ta  on Kendon C om p u te r  T eaching  
L abora to ry  fo r  a period o f  six m o n th s  (i.e., from  Ja n u a ry  to  June , 
1 9 9 4 )  w ere  on e  d a ta  so u rce . Se lf-adm in is te red  su rv e y s  followed by 
individual in te rv iew s w ere  a n o th e r  so u rce  o f d a ta .  T he  m e th o d s  
s e le c te d  a llowed m e to  o b ta in  in -dep th  in form ation  on tech n o lo g y  
o v e r  th e  p a s t  five school y e a r s  from  ce r ta in  individuals and  g ro u p s  
within th e  schoo l s y s te m .

T he  co m b in a tio n  o f  b o th  q u a n ti ta t iv e  and  qua li ta t ive  
m eth o d o lo g ie s  in a c a se  s tu d y  like th is  one, n o t  only c a p tu re s  th e  
g en era l  p ic tu re  o f th e  schoo l s y s te m  and  its re la te d  issues  and 
p rob lem s, b u t  a lso  p rov ides  so m e  specific  c o m p le m e n ta ry
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in fo rm ation  t h a t  fa c i l i ta te s  th e  full u n d e rs tan d in g  o f  th e  com plex  
s y s te m .



CHAPTER 2

LITERATURE REVIEW

In tro d u c t io n

In t h e  early  s ix tie s  social s c ie n t is ts  w ere  c o n c e rn e d  
primarily with th e  " p ro c e ss  o f  change" . According to  Havelock 
( 1 9 7 3 ) ,  th is  c h an g e  r e s t s  on th e  a ssu m p tio n s  t h a t  social p ro g ress  
can  be p lanned and  en g in ee red  so  t h a t  it is m ore reliable and  m ore 
beneficial to  m ore  people . "This new c o n c e p t  o f 'p lan ned  innovation ' 
s t r e s s e s  th e  im p o rtan c e  o f  realis tic  d iagnosis  o f  n e ed s ,  a d e q u a te  
re so u rc e  re trieva l,  co llabo ra tiv e  planning and  so lu tion  building, and  
s y s te m a t ic  design  and  ev a lua tion  o f  a lte rn a t iv e  so lu tions  (Havelock 
and Havelock, 1 97 3 , p.2)".

S t r a te g y  w as recogn ized  a s  th e  key  a s p e c t  of th is  new c o n c e p t  
o f  innovation. In building such  s t r a te g ie s ,  Lippit, W atson  and 
W estley  in "The Dynamics o f  Planned C hange" (1 9 5 8 ) ,  m ad e  available 
th e  f irs t  c o h e re n t  c o n ce p tio n  o f th e  social c h an g e  a g e n t ;  Bennis, 
Benne, and  Chin ( 1 9 6 9 )  w orked on "Planned Change"; Rogers and 
S h o em aker  ( 1 9 7 1 )  g a v e  empirical re sea rch  on th e  "Diffusion o f 
Innovations; and  Havelock and  co llabo ra to rs  ( 1 9 6 9 )  p rovided  a 
c o m p re h en s iv e  su m m ary  o f m o s t  available l i te ra tu re  on  c h an g e  
p ro cess .  T h ese  w orks p rovided  a useful s ta r t in g  p o in t fo r  building 
th e  c o n te n t  o f training p ro g ram s for ch an g e  a g e n ts .  For in s tance , th e  
c o n fe re n c e  on c h an g e  a g e n t  train ing  which a sse m b le d  5 0  nationally 
(USA) reco g n ized  lead ers  o f  re sea rch  and  training on ed u ca tio n a l

9
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ch an g e  a t  Clinton, Michigan, in Spring 1 9 7 0  derived  propositional 
s t a t e m e n t s  from  th e  ex is ting  l i te ra tu re  and  e n d o rse d  a s  " im portan t"  
or " e s se n tia l"  by all th e  c o n fe ren c e  pa rt ic ipan ts .  The m ajor 
p e rsp e c t iv e s  or s t a t e m e n t s  and o b se rv a t io n s  on th e  ch an g e  p rocess  
identified by Havelock e t  al. ( 1 9 6 9 )  are p re s e n te d  below.

C hange a s  a Problem  Solving P rocess
According to  Havelock (1 9 6 9 ) ,  a d v o c a te s  of p rob lem  solving as  

a m ean  o f  c h an g e  p ro c e s s  involves a t  le a s t  five poin ts : first, t h a t  
th e  u se r -n e e d  is th e  p a ra m o u n t  considera tion ; seco n d , t h a t  diagnosis 
of n e ed  a lw ays has to  be  an in tegral p a r t  o f  th e  to ta l  p rocess ;  third, 
t h a t  th e  o u ts id e  ch an g e  a g e n t  should be  nondirec tive , rarely, if ever, 
violating th e  in teg r ity  of th e  u se r  by placing him self in a d irec t  or 
e x p e r t  s t a tu s ;  fou rth ,  t h a t  th e  in ternal re so u rc e s  should  alw ays be 
fully utilized; and  f if th , t h a t  s e lf - in i t ia te d  an d  se lf-app lied  
innovation will have  th e  s t r o n g e s t  u se r  c o m m itm e n t  and  th e  b e s t  
c h a n c e s  fo r  long te rm  survival. A few  of th e  m ajo r a d v o c a te s  of th is  
o r ien ta t io n  a re  Lippitt, W atson , and W esley ( 1 9 5 8 ) ,  Goodwin W atson 
(1 9 6 7 ) ,  and  H erbert  Thelen ( 1 9 6 7 ) .  T h ese  social p sycho log is ts  w ere  
c o n c e rn e d  w ith g ro u p  dyn am ics -h u m an  re la tions  t rad i t io n . From th is  
p e rsp ec t iv e ,  th is  c a s e  s tu d y  exam ined  th e  "N eed A s se s sm e n t"  
s t r a te g ie s  a d o p te d  by Kendon school s y s te m  prior t o  techn o log y  
im p le m e n ta t io n  in th e  schoo l curriculum.

C hange  a s  a R esearch -D eve lo pm en t-and -D iffu s ion  P ro cess
A ccording to  Havelock (1 9 6 9 ) ,  th e  c o n ce p tu a l  c a teg o r iza t io n  

a d v o c a te d  by Brickell ( 1 9 6 1 )  and  Clark and Guba ( 1 9 6 5 ) ,  under th is 
o r ien ta t io n ,  is gu ided  by a t  le a s t  five a s su m p tio n s .  First, it a s su m e s  
t h a t  th e re  should  be  a rational se q u e n c e  in th e  evolu tion  and 
app lica tion  of an innovation . This s e q u e n c e  should  include resea rch , 
d e v e lo p m e n t ,  and  packag ing  b e fo re  m ass  d issem ina tion  ta k e s  place. 
Second, th e re  has  to  be  a planning. Third, th e re  has t o  be a division 
and co o rd ina tio n  o f labor. Fourth , it a s su m e s  a m o re -o r- le ss  passive  
b u t  rational c o n su m e r  w ho will a c c e p t  and  a d o p t  th e  innovation  if it
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is o f fe re d  to  him or h e r  in th e  right place, a t  th e  right tim e, and in 
th e  right form. Fifth, th e  p ro p o n e n ts  of th is  v iew point a c c e p t  th e  
f a c t  o f  a high initial d e v e lo p m e n t  c o s t  prior to  any  d issem ina tion  
activ ity . In its b road  te rm s ,  th is  o r ien ta t io n  is a g ran d  s t r a te g y  for 
p lanned  innovation. According to  Havelock and Havelock (1 9 7 3 ) ,  th e  
p ro to ty p e s  o f  th is  m odel a re  p resu m ed  to  ex is t  in industry  and 
agricu ltu re . Considering th e  im p o rtan ce  of e f fe c t iv e  planning for any 
su c c e ss fu l  innovation  p ro g ram s in ed u ca tio n a l  s e t t in g ,  th is  c a se  
s tu d y  explored  th e  "Planning" s t r a te g ie s  a d o p te d  by th e  school 
s y s te m  fo r  th e  tec h n o lo g y  im p lem en ta tio n  tak ing  in to  a c c o u n t  
social, cu ltural, and  econo m ic  fa c to r s  specific  to  Kendon E lem entary  
Profess iona l D ev e lopm en t School. It a lso  a t t e m p t e d  to  iden tify  all 
th o s e  who w ere  involved and th e  kind o f  roles p layed  during th e  
planning and d e v e lo p m e n t  s ta g e s .

C hange a s  a P ro cess  of Social In te rac tion
A ccording to  Havelock (1 9 6 9 ) ,  a body  of empirical re sea rch  

t e n d s  to  su p p o r t  five gen era liza t ions  a b o u t  th e  p ro c e ss  o f innovation 
diffusion: first, t h a t  th e  individual u se r  o r  a d o p te r  be long s  t o  a 
n e tw o rk  o f  social re la tio n s  which largely in fluences  his ad o p tio n  
behavior; seco n d , t h a t  his p lace in th e  ne tw ork  (cen tra l i ty ,  
peripherality , iso lation) is a g o o d  p red ic to r  of his or h e r  r a te  of 
a c c e p ta n c e  of new  ideas; third , t h a t  informal pe rsonal c o n ta c t  is a 
vital p a r t  of th e  influence and  adop tion  p rocess ;  fou rth , t h a t  g roup  
m em b ersh ip  and  re fe re n c e  g rou p  iden tif ica tio ns  a re  m ajor 
p red ic to rs  o f  individual adop tion ; and  fifth, t h a t  th e  r a te  o f 
d iffusion th ro u g h  a social s y s te m  follows a p red ic ta b le  S-curve 
p a t te r n  (v e ry  slow beginning, followed by a period o f  very  rapid 
diffusion, followed in tu rn  by a long la te -a d o p te r  o r " lagged"  period).

Rogers ( 1 9 6 2 )  w arns t h a t  th e  opinion leader  can  be  "worn ou t"  
a s  an e f fe c t iv e  p ro m o te r  o f  change  if he or sh e  b e c o m e s  to o  closely 
identified  with o u ts id e  c h a n g e  a g e n ts  and  b e c o m e s  to o  iso la ted  from  
his followers. He s u g g e s t s  t h a t  opinion lead e rs  also  n e ed  to  be  able 
t o  f i lte r  o u t  innovations which m ight u p s e t  th e ir  re la tion sh ip s  to
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fo llow ers. R ogers ( 1 9 7 1 )  s tro n g ly  e m p h a s iz e s  t h a t  innovation  
ad o p tio n  in schoo ls  is a co llec tive  decision p ro cess .

If c o m p u te r s  a re  being used  in all c la ss ro o m s and  a lab o ra to ry  
se t t in g  a t  Kendon, th en  th is  c a se  s tu d y  had ev ery  rea so n  t o  exam ine 
th e  s t r a te g ie s  a d o p te d  by th e  school s y s te m  which had  influenced 
innovation  diffusion, tak ing  in to  c o n s id e ra tio n  "who, w hen , w hat, 
and  w h e re"  a s p e c t s  specific  t o  Kendon techno logy . Particularly, th is 
c a se  s tu d y  exam ined  th e  issues of Kendon tech n o lo g y  leaders  and 
follow ers, t h e  ro les  and  specific  c h a ra c te r i s t ic s  o f  te c h n o lo g y  
leaders  and followers, th e  early  and  la te  a d o p te rs ,  and  th e  p a ce  a t  
which th e  tech n o lo g y  ad op tio n  p ro cess  has ta k e n  place.

C hange a s  a Linkage P rocess
The c o n c e p t  o f  "Linkage" p rop osed  by Havelock and 

co llab o ra to rs  ( 1 9 6 9 )  is s e e n  a s  a possible  unifying and in teg ra ting  
ideas b a se d  on th e  th re e  o r ien ta t io n s  previously  d isc u sse d .  This 
m odel e m p h a s iz e s  t h a t  th e  u se r  m u s t  e n te r  into a reciprocal 
re la tionsh ip  w ith th e  re so u rce  s y s te m  (C o sm o p o li te n ess ) .  Rogers 
de fin es  "c o sm o p o li te n e ss"  a s  " th e  d e g re e  to  which an individual's 
o r ien ta t io n  is e x te rn a l  to  a particu lar  social s y s te m ."  ( 1 9 6 2 ,  p. 17)
It re su l ts  from  ex p er ien ce  in m ore th a n  one  s y s te m  e i th e r  th roug h  
living, trave ling , visiting, o r  com m un ica tin g . Thus, th e  re so u rc e  
s y s te m s  and  reso u rce  pe rso n s  m u s t  (1 )  s im ula te  th e  u se r 's  need , (2 )  
s im ula te  th e  se a rc h  ac tiv ity  t h a t  th e  u se r  has  g o n e  th rough , and (3 )  
s im u la te  th e  so lu tion -app lica tion  p ro ce d u re .  Havelock ( 1 9 6 9 )  
s u g g e s t s  t h a t  th is  rec ip roca ting  re la tionsh ips  n e ed  to  be d e v e lo p ed  
to w a rd s  th e  c re a t io n  o f  a s ta b le  and  long-lasting  social influence 
netw ork . He d e sc r ib e s  th is  kind o f co llabora tion  a s  a chain of 
know ledge  utilization, c o n n ec tin g  th e  m o s t  r e m o te  so u rc e s  o f  e x p e r t  
know ledge in th e  un ivers ity  w ith th e  m o s t  r e m o te  c o n su m e rs  o f 
know ledge. He s t r e s s e s  t h a t  linkage b e tw e e n  s y s te m s  is th e  
e s se n t ia l  p ro c e s s  in any  e f fo r t  a im ed  a t  p lanned  social ch an g e . 
Havelock and  Havelock ( 1 9 7 3 )  ind icate  t h a t  s t u d e n ts  o f ed u ca tio na l  
c h a n g e  a p p e a r  to  a g re e  t h a t  problem -solving hum an re la tions
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a p p ro a ch e s  and  rigorous s y s te m  analytic  a p p ro a ch e s  have to  be 
b ro u g h t  t o g e t h e r  a t  th e  local level b e fo re  a tru ly  s a t is fa c to ry  
educa tiona l ch an g e  model can  evolve.

Kendon E lem entary  being a Professional D evelopm en t School, 
th is  c a se  s tu d y  exam ined  am ong  o th e r  th ings  th e  kind of social 
in te rac tio n s  t h a t  go  on within th e  school s y s te m  (i.e., am ong  Kendon 
facu lty , p a re n ts ,  com m un ity  b us iness  p a r tn e rs ,  and  university  
c o llab o ra to rs )  and  th e  kind o f  im p ac ts  t h a t  th e s e  in te rac t io n s  have 
on th e  tec h n o lo g y  im plem en ta tion  program .

Additional P ropos itions  a b o u t  C hange  P rocess  
(Rew ards and  Reward S tru c tu re s  fo r Changing)

In add ition  to  th e  ab o v e  s t r a te g ie s  d iscu ssed , rew ard  s y s te m s  
play a vital role in our ed u ca tio n a l  innovation  e ffo r ts .  Havelock 
( 1 9 6 9 )  iden tified  six m ajor is su es  perta in ing  to  rew ard  s y s te m s .  
First, he n o te d  t h a t  e f fe c t iv e  know ledge  utilization is a se lf-  
fulfilling p roph esy . Kurland (c i ted  in Havelock and Havelock, 1 9 7 3 ,  p. 
3 3 )  n o te s  th e  im po rtan ce  o f  building individual and g roup  confidence  
in th e  c a p a c i ty  t o  p roduce  chang e . Second, a willingness t o  ta k e  
risks is an im p o r ta n t  req u ire m e n t  fo r  su c ce ss fu l  innovation . "As 
well a s  develop ing  new anim als known a s  ch an g e  a g e n ts ,  we m u s t  
instill in p r e s e n t  train ing p ro g ram s fo r  m o s t  ed u ca tio n a l  p e rsonnel a 
g r e a te r  reliance upon "new " inform ation, a s  well a s  a m ore  positive 
a t t i tu d e  to w a rd  th e  "risk" o f fighting trad ition " , s a y s  T ow ne (c i ted  
in Havelock & Havelock, 1 9 7 3 , p .3 3 ) .  However, Taylor (c i ted  in th e  
sa m e  review) cau tio n s  t h a t  a typical s y s te m  has no reason  t o  ta k e  
risks on innovation  ideas until th e y  are  s u p p o r te d  by solid ev idence  
o f  utility. Havelock n o te d  t h a t  sh a red  accoun tab ili ty  and  a 
spec if ica tion  and  limitation o f  c o n s e q u e n c e s  m ay  be  w ays  in which 
risk-taking c an  be  sa fe g u a rd e d .  "A ccoun tab ility  m ay n o t  work for 
s y s te m  im p ro v em en t if peop le  do  no t have th e  right to  m ake 
m is tak es . C hange  requires a ce r ta in  d e g re e  o f  e rro r  e m b ra c e m e n t"  
(Havelock and  Havelock, 1 9 7 3 , pp. 33  & 3 4 ) .  Third, a willingness to  
m ake  an e f fo r t  t o  a d a p t  innovations to  o n e 's  own s itua tion  is an
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im p o r ta n t  p re re q u is i te  t o  e f fe c t iv e  u tilization (a d im ension  o f 
o p e n n e ss ) .  Fourth , social in te rac tio n  trad ition  s u g g e s t s  t h a t  th e re  is 
a genera l f a c to r  o f c a p a c i ty  or c o m p e te n c e  t h a t  a c c o u n ts  fo r much 
o f th e  variance  in diffusion s tud ies .  Havelock n o te d  t h a t  th o s e  who 
a lready  p o s s e s s  th e  m o s t  in th e  w ay o f re so u rce s  and  capabilities  
are  th e  m o s t  likely to  g e t  even  more. His sum m ary  c o n c e p t  t ie s  
to g e th e r ,  accord ing  to  him, th e  highly in te rc o rre la te d  variab les  o f 
"w ealth , pow er, s t a tu s ,  ed u ca tio n ,  in te lligence, and  so p h is t ica t io n "  
which are  invariably go od  p red ic to rs  o f su c ce ss fu l  innovation  and 
u tilization. A n o th e r  ing red ien t  o f  cap ac ity , iden tified  by Havelock, 
se lf -c o n f id en c e ,  is a lso  im p o r ta n t  p re d ic to r  o f su c c e ss fu l  
utilization. O th e r  ing red ien ts  identified  are: th e  a m o u n t  of available 
tim e; en ergy ; educa tion ; soph is tica tion ; and  size  o f  o p e ra tio n . Fifth, 
he n o te d  t h a t  a n t ic ip a te d  rew ard  is a m ajor incen tive  fo r  d if fu se rs  
and u se rs  o f  innovation. The review ind ica tes  t h a t  m a n a g e m e n t  of 
th e  rew ard  s y s te m  is s e e n  a s  th e  crucial e le m e n t  in ch an g e . "I think 
th e  basic  e le m e n t  in ch an g e  in ed u ca tio n  is t ied  into th e  reinforcing 
a g e n ts  t h a t  are  available fo r modifying th e  behav io r o f  all 
o p e ra t io n a l  pe rsonnel, b o th  t e a c h e r s  and  school a d m in is tra to rs ,  fo r  
exam ple" , s a y s  Ofiesh (c i ted  in Havelock & Havelock, 1 9 7 3 ,  p. 35 ). 
Sixth, th e  review  in d ica te s  t h a t  new  ideas  and innovations  which 
c learly  c o n tra d ic t  p reex is t in g  v a lues  will n o t  g e t  fa r  in a u se r  
sy s te m , w h e re a s  th o s e  which ap p ea l  to  cher ished  v a lues  will. 
According t o  C hesler (c i ted  in Havelock & Havelock, 1 9 7 3 ,  p. 37), 
c h an g e  is a political p ro c e ss  f r a u g h t  with conflic ts  o f  in te re s t  and  
v a lu es .

Considering  th e  im p o rtan c e  o f  p rese rv ice  and  inservice  
tra in ing  t o  e f fe c t iv e  app lica tions  o f  t h e s e  m od ern  in s tru c tiona l  
too ls , considering  se lf  and  p ro fessional in te r e s ts  o f  t e a c h e r s  in 
genera l as  a p robab le  m ea n s  o f  p rogram  ado p tion  in ins truction , th is 
c a se  s tu d y  so u g h t  t o  u n d e rs ta n d  th e  e x p e c ta t io n s  and  beliefs o f 
Kendon te a c h e rs .  It equally  exp lo red  th e  kinds o f  m otiva tional 
s t r a te g ie s  specific  to  Kendon E lem entary  PDS t h a t  have  influenced 
th e  tec h n o lo g y  im p lem en ta tio n  p rog ram s. Following th e  le sso n s
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lea rned  from  so m e  ren o w n ed  social s c ie n t is ts  in th e  s ix ties , it w as  
a b so lu te ly  n e c e s sa ry  to  h e a r  w h a t  o th e r  e d u ca tio n a l  s c ie n t is ts  say  
a b o u t  th e  p ro c e ss  o f ch an g e  in schoo ls  as ex p e r ien ced  from  
se v e n t ie s  to  th e  p re s e n t  era .

Som e ed u ca tio n a l  s c ie n t is ts  o f  th e  s e v e n t ie s  ind ica te  t h a t  
prior to  1 9 7 0 ,  th e  focus  of school change  w as primarily on adop tion  
of m ateria ls . E duca to rs  a s su m e d  t h a t  p rog ram  im p lem en ta tio n  
follow ed an "industria l m odel"; t h a t  chang ing  a curriculum  involved 
sim ply a d o p tin g  a new  p rogram , installing it with m inim um  s ta f f  
d e v e lo p m e n t  and assum ing  w idesp read  use  (Fullan, 1 9 8 7 ) .  Fullan has 
desc r ib ed  th e  period from  1 9 7 0 - 1 9 8 0  as  one  of "docum en ting  
failure". He p o in ted  o u t  t h a t  during th is  period we learned  a b o u t  
w h a t  n o t  t o  do: do  n o t  ignore training; do  n o t  ignore local leaders  and 
opinion s e t t e r s ;  do  n o t  im p lem en t large, vag u e  innovations; adop tion  
by o rg an iza t io n s  d o e s  n o t  tell us a b o u t  how individuals a c t  in 
c lassroom s; and  re p o r te d  use  d o e s  n o t  m ean  ac tua l use. The 
industrial view d o e s  n o t  fit t h e  school s e t t in g .

R esearch  sh o w s t h a t  c h an g e  in schoo ls  requ ires  leadership , 
s t a f f  d e v e lo p m e n t ,  m odifica tion  o f th e  o rgan iza tiona l  s t ru c tu re ,  and 
th e  invo lvem en t o f peop le  from  all a s p e c t s  o f e d u ca tio n a l  s y s te m  
(Fullan, 1 9 8 2 ) .  T he  p ro c e ss  o f ch an ge  n e ed s  also to  be in te g ra te d  
in to  any  re fo rm  initiative. W hen in te rv en tio n s  a re  n o t  in te g ra te d  
into th e  c h an g e  p ro cess ,  th e  innovation  im p lem en ta tio n  e f fo r t s  are  
o f te n  u n su ccess fu l  (McLaughlin, 1 9 9 0 ) .

O rgan izational innovative  p ro g ram s could n o t  be  a s s e s s e d  
w ith o u t  fully u n d e rs tan d in g  th e  com plex ity  o f th e  c h an g e  p ro c e ss  in 
genera l.  T he  following l i te ra tu re  review  w as in te n d ed , th e re fo re ,  to  
explore  (1 )  in large pa rt ,  th e  underlying p a t te rn  and  gen era l  
dy nam ics  o f  sy s te m ic  c h a n g e  in our o rgan iza tions , e d u ca tio n  in 
particu lar  (2 )  th e  im p ac ts  o f  s ta f f  d e v e lo p m e n t  on th e  e f fe c t iv e  
app lica tions  o f  m odern  instruc tional too ls , and  (3 )  th e  im p a c ts  of 
m odern  tec h n o lo g ie s  on instruction .
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The Dynamics of Sys tem ic  C hange 
The Com plexity  o f th e  C hange P rocess

Senge  ( 1 9 9 0 )  m ak es  th e  d istinction  b e tw e e n  'd e ta i led  
com plex ity ' and  'dynam ic  com plex ity '.  The fo rm er involves 
identify ing all th e  va riab les  t h a t  could influence a problem .
According to  S enge , de ta iled  com plex ity  is n o t  reality. "Dynamic 
com plex ity  is th e  real te r r i to ry  of change: w hen 'c a u s e  and  e f f e c t '  
a re  n o t  c lose  in tim e  and  sp a c e  and  obvious, in te rv en tio n s  do n o t 
produce e x p e c te d  o u tc o m e s  (ibid., p .3 6 5 )  b e ca u se  o th e r  'unp lanned ' 
f a c to r s  dynam ically  in te rfe re " .  Senge  a rg u e s  t h a t  p roductive  ch an g e  
is th e  c o n s ta n t  's e a rc h  fo r  und ers tand ing , knowing th e re  is no 
u ltim ate  a n sw e r ' (ibid., p. 2 8 2 ) .  The real leverage  for change , says  
Senge , involves:

. See ing  in te rre la t io n s  r a th e r  th a n  linear c a u se  - e f f e c t  chains, 
and

. Seeing p ro c e sse s  o f  change  ra th e r  th a n  sn a p sh o ts ,  (ibid., p. 
73).

E duca to rs  a re ., th e re fo re ,  required to  c r e a te  a hab it  o f  experiencing  
and thinking a b o u t  ed u ca tio na l  ch an g e  p ro c e sse s  a s  an overlapping 
se r ies  o f  dynam ically  com plex  phenom ena . According to  Senge 
( 1 9 9 0 ) ,  e ig h t  basic  le sso ns  have  been  identified from  th e  new 
parad igm  of dynam ic change .

Lesson 1: You Can't Mandate What Matters ( th e  m ore complex 
th e  change , t h e  less you can  fo rce  it). To accom plish  ce r ta in  
educa tiona l  goals, you  c a n n o t  m a n d a te  w h a t  m a t te r s ,  b e c a u se  w h a t  
really m a t t e r s  fo r  com plex  goals  o f  ch an g e  a re  skills, c re a t iv e  
thinking, and  c o m m itte d  ac tion  (McLaughlin, 1 9 9 0 ) .  He a rg u e s  t h a t  
m a n d a te s  a re  n o t  su ff ic ien t and th e  m ore you t ry  to  specify  th e m  th e  
m ore narrow  th e  goals and  m ean s  becom e. T ea ch e rs  are  n o t  
techn ic ians .  Even in th e  re la tive ly  sim ple  c a se  - d e ta i le d  com plex ity  
- a lm o s t  all ed u ca tio n a l  c h a n g e s  o f  value require  new  (i) skills; (ii) 
behavior; and  (iii) beliefs o r  unders tand in g  (Fullan, 1 9 9 1 ) .  Let us 
think o f  c o m p u te r s  a c ro s s  th e  curriculum, te a c h e r s '  thinking and
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prob lem  solving skills, in te g ra t io n  o f  specia l e d u c a t io n  in regu lar  
c la ssroom s, e tc .  All o f th e s e  ch an g es , t o  be p roductive , require- 
skills, c a p a c i ty ,  c o m m itm e n t ,  m o tiva tion , be liefs  and  insigh ts , and 
d isc re tion a ry  ju d g m e n t  on th e  sp o t .  According to  Pascale  ( 1 9 9 0 ) ,  th e  
only a l te rn a t iv e  t h a t  w orks is c re a t in g  cond itions  t h a t  enab le  and 
p re s s  peop le  to  co n s id e r  personal and  sh a re d  visions, and  skill 
d e v e lo p m e n t  th ro u g h  p rac tice  ove r  tim e. In light o f  th e s e  
a ssu m p tio n , th e  s tu d y  a t t e m p t e d  to  iden tify  th e  n a tu re  of vision 
t h a t  Kendon school s y s te m  holds fo r techno logy .

Lesson 2: Change is a Journey. Not a Blueprint (Change is non­
linear, loaded  w ith u n ce r ta in ty ,  and  s o m e tim e s  p e rv e rse .)  If ch an g e  
involved im p lem en ting  single, w e ll-developed , p rov en  innovations  
one  a t  a tim e, p e rh a p s  it could  be b lueprin ted . But school d is tr ic ts , 
according  to  Senge  ( 1 9 9 0 )  a re  in th e  business  o f  im plem enting  a 
bew ildering  a rra y  o f m ultip le  innova tio ns  and  policies 
s im u ltaneously . If o n e  t r ie s  to  m a tch  th e  com plex ity  o f  th e  s itua tion  
with com plex  im p lem en ta t io n  plans, th e  p ro c e ss  b e c o m e s  unwieldy, 
c u m b e rso m e  and  usually w rong. T ake  a particu la r schoo l s i tu a t io n  in 
England. McMahon and Wallace ( 1 9 9 2 )  e n g ag e d  in school d ev e lo p m en t 
planning. E xperienced in th e  planning p rocess ,  working to g e th e r ,  and  
c o m m itte d  to  th e  plan th e y  produced , th e y  n o n e th e le ss  e n c o u n te re d  a 
se r ie s  o f  u n a n tic ip a te d  prob lem s: s t a f f  training s e s s io n s  had  to  be 
p o s tp o n e d  b e c a u se  o f  d e lay s  in th e  production  o f  na tional guidelines; 
a training p ro jec t  had  to  be  d e fe rred  b e c a u se  th e  t e a c h e r  app o in ted  
to  run it had  le f t  a f t e r  six w eeks; th e  g o v e rn m e n t  in tro d u ced  a 
se ries  of new  ch an g e s  t h a t  had to  be a cco m m o d a ted ;  e tc .  Thus, th e y  
qualified th is  a s  a jo u rn e y  in to  th e  partially known o r  unknown is an 
a p t  m e tap h o r .  'R oute  and  d e s t in a t io n 1 sa y s  S tacey  (1 9 9 2 ) ,  'm u s t  be 
d isco v ered  th ro u g h  th e  jo u rn ey  itse lf  if you  wish to  trave l  t o  new 
lands' (p .1 ) . In th e  face  o f unpred ic tab le  change, ' th e  key to  su c c e ss  
lies in th e  c re a t iv e  ac tiv ity  of making new  m aps ',  (p. 1) Under 
c o n d it io n s  o f  u n c e r ta in ty ,  learning, anx ie ty , d ifficu lties , an d  f e a r  of 
th e  unknown, according  to  S tacy , are  in tr in s ic  t o  all c h a n g e  p rocess ,



18

espec ia lly  a t  th e  early  s ta g e s .  Csikszentm ihalyi, ( 1 9 9 0 )  s t a t e s  t h a t  
peop le  w ho learn t o  con tro l th e ir  inner ex p er ien ces ,  while 
c o n te n d in g  with th e  positive  and  n eg a tiv e  fo rce s  o f c h an g e  will be 
able to  d e te rm in e  th e  quality  o f the ir  lives. In su p p o r t  o f  th is  Senge 
( 1 9 9 0 )  a rg u e s  t h a t  p roductive  educa tiona l change , like a p roductive  
life itself, really is a jo u rn ey  t h a t  d o e s  n o t  end  until w e do  .

Lesson 3: Problems Are Our Friends (P rob lem s a re  inevitable, 
b u t  th e  good  new s is t h a t  you c a n n o t  learn o r be  success fu l  w ithou t 
th e m .)  S u c c ess  in school ch an ge  e ffo r ts ,  according  to  Senge  ( 1 9 9 0 ) ,  
is m uch m ore  likely w hen  p rob lem s are  t r e a te d  a s  na tura l, e x p e c te d  
ph enom ena, and  are  looked for. He a rgu es  t h a t  successfu l chang e  
m a n a g e m e n t  req u ire s  p rob lem -find ing  te c h n iq u e s ,  like 'w orry  lis ts ',  
and  regu la r  review  o f  p roblem -solv ing  decisions, a t  s u b s e q u e n t  
m ee tin g s , to  s e e  w h a t  h ap pened . Since c ircu m stan ces  and  c o n te x t  
a re  c o n s ta n t ly  changing , an e m b e d d e d  spirit o f  c o n s ta n t  inquiry is 
e ssen t ia l .  Says Pascale  ( 1 9 9 0 ,  p. 14 ), 'inquiry is th e  eng ine  of 
v ita lity  and  se lf-renew al '.  Louis and  Miles ( 1 9 9 0 )  found  t h a t  th e  
le a s t  su c ce ss fu l  schoo ls  th e y  s tu d ied  e n g a g e d  in 'shallow cop ing ' - 
doing noth ing , p ro c ra s tin a tin g , doing it th e  usual way, eas in g  off, 
increasing  p re s su re  - while th e  su ccess fu l  schoo ls  w e n t  d e e p e r  to  
p ro be  th e  underlying re a so n s  and  t o  m ake m ore  su b s ta n t ia l  
in te rv e n t io n s  like c o m p re h e n s iv e  re s ta f f in g ,  c o n t in u o u s  train ing , 
redesign ing  program s, and  th e  like. T hey  concluded  t h a t  sm o o th n e s s  
in th e  early  s t a g e s  o f  a c h an g e  e f fo r t  is a su re  sign t h a t  superficial 
o r  trivial c h a n g e  is being  s u b s t i tu te d  for su b s ta n t ia l  c h an g e  
a t t e m p t s .

Lesson 4: Vision and Strategic Planning Come Later 
(p re m a tu re  visions and  planning can  blind). Senge  ( 1 9 9 0 )  explains 
t h a t  visions a re  n e c e s sa ry  for th e  su c c e ss  o f  m any new 
in s truc tiona l p ro g ram s b u t  few  c o n c e p ts  are  m ore  o f te n  
m isu n d e rs to o d  and  m isapplied in th e  early s t a g e s  o f  th e  ch an g e  
p ro cess .  He a rg u e s  t h a t  visions co m e  la te r  fo r  tw o  reaso n s :  first,
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t h a t  und er  conditions of dynam ic  com plexity  o n e  n e e d s  a goo d  deal of 
ref lec tive  ex p er ien ce  b e fo re  on e  can  form  a plausible vision; second , 
t h a t  sh a re d  vision, which is e sse n t ia l  fo r su c c e ss ,  m u s t  evolve 
th ro u g h  th e  dynam ic  in te rac tio n  o f o rgan izational m e m b e rs  and 
leaders . Visions com e  la te r  b e c a u se  th e  p ro ce ss  o f  m erging  personal 
and  sh a re d  visions ta k e s  tim e. Senge ( 1 9 9 0 )  p rov ides an illuminating 
d iscussion  o f th e  ten s io n  b e tw ee n  personal and  co llec tive  ideals. He 
s t a t e s  t h a t  sh a re d  vision is vital fo r learning o rg an iza tio n  b e c a u se  
it p rov ides th e  focus and  e n e rg y  for learning. He a rg u e s  fu r th e r  th a t  
while a d a p t iv e  learning is possib le  w ith o u t  vision, g e n e ra t iv e  
learning o c c u rs  only w hen  peop le  are striving to  accom plish  
so m e th in g  t h a t  m a t te r s  deep ly  to  them . In fac t ,  accord ing  to  him, 
th e  whole idea of g e n e ra t iv e  learning - 'expand ing  y o u r  ability to  
c r e a t e 1 - will s e e m  a b s t r a c t  and  m ean ing less  until peop le  b eco m e  
e x c i ted  a b o u t  so m e  vision th e y  tru ly  w a n t  to  accom plish .

In c o rp o ra te  leadersh ip  to d ay , we find t h a t  m o s t  'v isions' are  
one  p e rs o n 's  (o r one  g ro u p 's )  vision im posed on an organization . Such 
visions, a t  b e s t ,  co m m and  com pliance - n o t  c o m m itm en t .  Senge  
w r o t e

. . . sha red  vision is a vision t h a t  m any people  are  truly
c o m m it te d  to , b e c a u se  It re f lec ts  th e ir  own p e rso na l vision, (p. 
2 0 6 )  and, o rg an iza tio n s  t h a t  in tend  on building sh a re d  visions 
con tinually  e n c o u ra g e  m em b ers  to  deve lop  th e ir  personal 
visions. If people  d o  n o t  have  the ir  own vision, all th e y  can  do  
is 's ign  up ' fo r so m e o n e  e lse 's .  The resu lt  is com pliance, never  
c o m m itm e n t .  People  with a s t ro n g  s e n s e  o f  pe rsona l  d irec tion  
can  join t o g e th e r  t o  c r e a te  a powerful sy n e rg y  to w a rd  w h a t  
I/we truly w an t  (Senge, 1 9 9 0 )  (p. 2 1 1 ) .

By c o n tr a s t ,  th e  old pa rad igm  is still being p ro m u lg a ted , such  a s  
B eckhard  and  P r i tch a rd 's  ( 1 9 9 2 )  rec o m m e n d a t io n s  fo r  vision-driven 
change . T h ere  a re  four key  a sp e c ts ,  th e y  say

. . c rea tin g  and se t t in g  th e  vision; com m unicating
th e  vision; building c o m m itm e n t  t o  th e  vision; and  organizing
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people  and w h a t  th e y  do  so  t h a t  th e y  are  aligned to  th e  vision. 
The p rog ram m atic  ap p roach  o f te n  a s su m e s  t h a t  a t t e m p t s  to  
c h an g e  how peop le  think th ro u g h  mission s t a t e m e n t s  or 
tra in ing  p ro g ram s will lead to  useful c h a n g e s  in how people  
actually  behave  a t  work (p. 25).

In c o n t r a s t ,  in th e ir  s tu d y  of tw en ty -s ix  p lan ts  o v e r  a f iv e -year  
period, Beer, E isen s ta t  and  S p e c to r  (1 9 9 0 ) ,  findings s u g g e s t  t h a t  
peop le  learn new p a t t e r n s  th ro u g h  th e ir  in te rac tio n  w ith o th e r s  on 
th e  job. (p. 1 5 0 )  In sho rt ,  th e  critical q u e s t io n  is n o t  w h e th e r  visions 
are  im p o rtan t ,  b u t  how th e y  can  be sh ap ed  and re sh ap ed  given th e  
com plex ity  o f  change .

According to  S ta c e y  (1 9 9 2 ) ,  visions can  die o r  fail t o  develop  
in th e  f irs t  place if to o  m any  people  a re  involved a t  th e  beginning, 
w hen  lea d e rs  fail t o  a d v o c a te  th e ir  views, w hen  superfic ial ta lk  
r a th e r  th an  g rou nded  inquiry and ac tion  is th e  m e th o d  used . A no ther  
paradox  is 'ow nersh ip 1. Trying to  g e t  everyon e  on board  in advance  of 
ac tio n  c a n n o t  work b e c a u se  it d o e s  n o t  c o n n e c t  t o  th e  reality  of 
dynam ic  com plexity . Ow nership  c a n n o t  be ach ieved  in advance of 
learning so m e th in g  new. O w nership  is s t ro n g e r  in th e  middle of a 
su c ce ss fu l  c h an g e  p ro c e s s  th a n  a t  th e  beginning, and  s t ro n g e r  still 
a t  th e  end  th an  a t  th e  middle o r  beginning. Ownership is a p ro cess  as 
well a s  a s t a t e .  O w nership  is crucial un less  o n e  knows how it is 
ach ieved .

S tra te g ic  planning is also  called in to  q u es tion . Spending to o  
m uch tim e  and  e n e rg y  on adv an ce  planning is a m istake.
P art ic ip a tion , e la b o ra te  n e e d s  a s s e s s m e n t ,  form al s t r a te g ic  p lans 
a re  uncalled fo r  a t  th e  o u t s e t  of com plex ch an g e  p ro cess . Louis and 
Miles ( 1 9 9 0 )  call th is  th e  evo lu tionary  p e rsp ec t iv e .  T hey  a rg u e

The evolu tionary  p e rsp ec tiv e  r e s t s  on th e  a ssum ption  
t h a t  th e  e n v iro n m en t b o th  inside and  o u ts id e  o rg an iza tio n s  is 
o f te n  chao tic . No specific  plan can  las t  fo r  ve ry  long, b e c a u se  
it will e i th e r  b e c o m e  o u tm o d e d  due  to  chang ing  ex te rn a l  
p re s s u re s ,  o r  b e c a u s e  d is a g re e m e n t  o v e r  p rio rities  a r ise s
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within th e  organ ization . S t ra te g y  should be v iew ed as  a 
flexible tool, r a th e r  th an  a se m i-p e rm a n e n t  expansion  of th e  
mission, (p. 1 9 3 )  .

S enge  ( 1 9 9 0 )  p ro p o se s  t h a t  'Ready, Fire, Aim' is th e  m ore fruitful 
s e q u e n c e  if we w a n t  t o  ta k e  a linear s n a p sh o t  o f an o rgan ization  
undergoing  m ajor reform . According to  him, if 'R eady ' is im portan t,  
th e re  has to  be  so m e  notion  of d irection, bu t  it is killing to  bog down 
th e  p ro c e s s  with vision, mission, and  s t r a te g ic  planning, b e fo re  you 
know eno u g h  a b o u t  dynam ic reality. He explains t h a t  'Fire' is ac tion  
and  inquiry w h e re  skills, clarity, and  learning a re  fo s te re d .  He 
c la im s t h a t  'Aim' is c rysta lliz ing  new  beliefs , fo rm u la tin g  mission 
and  vision s t a t e m e n t s  and  focusing  s t r a te g ic  planning. He concludes 
t h a t  vision and  s t r a te g ic  planning co m e  la ter.

Som e c a s e  s tu d ie s  have  been  d on e  in th is  regard . For instance, 
in working on  re fo rm  in t e a c h e r  ed u ca tio n  in T o ron to , Pascale  e t  al
( 1 9 9 0 )  e x p e r ie n c e d  th is  s e q u e n c e  (ready-fire -a im ) o v e r  five y ears .  
According to  th e m , th e y  re je c te d  launching im m edia te ly  in to  large 
sca le  s t r a te g ic  planning. In s tead  th e y  b e g an  with few  read in ess  
principles: work on th e  t e a c h e r  e d u c a t io n  con tinuum , link t e a c h e r  
d e v e lo p m e n t  and  school d ev e lo p m en t,  com m it to  so m e  fie ld -based  
p ro g ram s, w ork in p a r tn e rsh ip  with schoo ls , in fuse  th e i r  e f fo r t s  
w ith co n tin u o u s  inquiry. The firing p a r t  to o k  th e  fo rm  of 
e s tab l ish in g  a n u m b e r  o f  f ie ld -b ased  pilot p ro je c ts  w ith d if fe re n t  
t e a m s  o f  facu lty  and c o h o r ts  o f  s tu d e n t  te a c h e rs ,  and  en te r ing  into 
a c t io n -o r ie n te d  a g re e m e n ts  like th e  Learning C onsortium . Near th e  
end  o f y e a r  3 th e y  w ere  ready  to  fo cu s  on the ir  aim, by establish ing  
a S t ra te g ic  Planning C om m ittee .  A n o th e r  c a se  in po in t is T horah  
E lem en tary  School, no rth  e a s t  o f  T o ro n to  in th e ir  Learning 
C onsortium . S ta r t in g  on a small sca le  ( th e  Principal and  tw o  
te a c h e r s  o u t  o f  a s ta f f  o f  tw e n ty - th re e ) ,  t h e  school d e v e lo p ed  from  
individualistic  t o  a highly co llab o ra tiv e  c u ltu re  o v e r  th r e e - y e a r  
period: n o t  s ta r in g  w ith a vision, b u t  by working to w a rd  a sh a red  
vision g e n e r a te d  th ro u g h  th e ir  ac t io n s  (Fullan, 1 9 9 2 ) .  Pascale  (1 9 9 0 )
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also  c a p tu r e s  th e  ready-fire-aim  se q u e n c e  w hen he an a ly zes  how th e  
Ford Motor co m p an y  d ev e lo p ed  a widely sh a red  mission and values 
s t a t e m e n t  in th e  1 9 8 0 s .  A m ajor f a c to r  in th e  wide a c c e p ta n c e  of 
th is  s t a t e m e n t  [Ford 's  vision and values] is t h a t  its principles w ere  
e n a c te d  fo r  severa l y e a r s  b e fo re  th e y  w ere  formally announced .

Lesson 5: Individualism and Collectivism Must Have Equal 
P o w e r . (T here  a re  no o n e -s id ed  so lu tions to  isolation and 
g roupth ink). Productive  educa tio na l  ch an ge  is a lso  a p ro ce ss  of 
overcom ing  isolation while n o t  succum bing  t o  g roupth ink . Senge
(1 9 9 0 )  po in ts  o u t  t h a t  teach ing  has long been  called 'a  lonely 
p ro fe s s io n 1 and  t h a t  th e  p ro fess iona l  isolation o f  t e a c h e r s  limits 
a c c e s s  to  new  ideas  and  b e t t e r  so lu tions, d rives s t r e s s  inward to  
f e s t e r  and  a ccu m u la te ,  fails t o  recogn ize  and  praise  su c c e ss ,  and  
p e rm its  in c o m p e te n c e  to  ex is t  and  p e rs is t  to  th e  d e tr im e n t  of 
s tu d e n ts ,  co lleagues , and  th e  te a c h e r s  th e m se lv e s .  Lortie, ( 1 9 7 5 )  
s t a t e s  t h a t  iso lation  allows c o n se rv a t ism  and  re s i s ta n c e  to  
innovation in teach ing . Rosenholtz , ( 1 9 8 9 )  and Fullan & H argreaves,
( 1 9 9 1 )  have  ind ica ted  t h a t  edu ca tio na l  p rob lem s are  all th e  m ore 
com plex, and  t h a t  co llabora tive , 'learning en riched ' schoo ls  do  b e t t e r  
th a n  th o s e  lingering w ith  th e  iso la tion is t  t ra d i t io n s  o f  te a c h in g  . 
T hey  q u e s t io n e d  "So w h a t  to  do?"  T hey think part ic ipa to ry  s i te -  
b a se d  m a n a g e m e n t  is th e  answ er. Fullan and  H argreaves, (1 9 9 1 )  
a rg u e

. . . Mentoring and  p e e r  coaching are  a m ust. Well, y e s  and
no. Pushed  to  e x tre m e s  collaboration b e c o m e s  'g roup th ink '.  In 
m oving to w a rd  g r e a te r  co llabora tion  w e should  n o t  lose s igh t  
o f th e  'g o o d  side* o f individualism. The c a p a c i ty  to  think and 
work in d ep e n d en tly  is e s se n t ia l  t o  ed u ca tio n a l  reform . Keeping 
in to u c h  with our inner voice, personal reflection , and  th e  
c a p a c i ty  to  be  a lone  a re  e ssen tia l  under cond itions  o f c o n s ta n t  
c h an g e  fo rces .
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Solitude also  has  its  p lace  a s  a s t r a te g y  fo r  coping  w ith  change , 
s a y s  S trorr , ( 1 9 8 8 ) .  The law of c y b e rn e t ic s  - th e  law of requisite  
v a r ie ty  - s t a t e s

for any  s y s te m  t o  a d a p t  to  its ex te rna l env ironm ent, its 
in te rnal c o n tro ls  m u s t  in co rp o ra te  va rie ty .  If o n e  red u c es  
v a rie ty  inside, a s y s te m  is unable  t o  co p e  w ith v a r ie ty  ou ts ide . 
T he innovative  o rg an iz a t io n  m u s t  in co rp o ra te  v a r ie ty  in to  its 
internal p ro ce sse s ,  (p. 14 )  Thus, w h a t  a g roup  c o m e s  to  share  
in th e  v a rie ty  o f cu ltu re  and  philosophy e m e rg e s  from  
individual p e rso na l  be liefs  th ro u g h  a learning p ro c e ss  t h a t  
builds up o v e r  y ea rs .  And if th e  learning p ro c e ss  is to  continue, 
if a schoo l is t o  be  continually  innovative, th e  e m p h a s is  should 
be  on question ing  th e  cu ltu re , no t  sharing it. Having a hea lthy  
r e s p e c t  fo r  individuals and  personal visions is a so u rc e  of 
renew al in in qu iry -o rien ted  o rg an iz a t io n s .  Honouring 
o p p o s i t e s  s im u lta n e o u s ly  - individualism  and  colleg iality  
- is th e  critical m e s sa g e  (S tacey , 1 9 9 2 )  (p. 1 4 5 ) .

Lesson 6: Neither Centralization nor Decentralization Works 
(Both  to p -d o w n  and  b o t to m -u p  s t r a te g ie s  are  n e ce ssa ry .)  
C en tra liza tio n  e r r s  on o n e  side  of o v e rco n tro l,  d e c e n tra l iz a t io n  e rrs  
to w a rd s  ch ao s . Pascale  ( 1 9 9 0 )  p u ts  in th is  way, in exam ining th e  
Ford case :  "C hange flourishes in a 'sandw ich '. When th e re  is 
c o n se n su s  above, and  p ressu re  below, th ings happen ."  Control a t  th e  
to p  a s  m any  re fo rm -m inded  leaders  have  found, is an illusion. The 
key q u e s t io n  a s  Senge  ( 1 9 9 0 )  sa y s  is 'how  to  ach ieve  con tro l w ithout 
con tro lling '.  He c o n tin u es :  While t rad ition a l  o rg a n iz a t io n s  require  
m a n a g e m e n t  s y s te m s  t h a t  con tro l  p eo p le ’s  behavior, learning 
o rg a n iz a t io n s  in v es t  in im proving th e  qua lity  o f thinking, th e  
c a p a c i ty  fo r  re f lec tion  and  te a m  learning, and  ability t o  develop  
sh a re d  visions and  sh a red  u n d e rs tan d in g s  o f  com plex  issues . It is 
t h e s e  cap ab il i t ie s  t h a t  will allow learning o rg an iz a t io n s  to  be b o th  
m ore  locally con tro lled  and  m ore  well c o o rd in a te d  th a n  th e ir  
h ierarch ica l p r e d e c e s s o r s ' .  Similarly, it is a m is tak e  fo r  local un its
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t o  ignore th e  cen tre .  The c e n tre  and  local units n eed  eac h  o ther . W hat 
is requ ired  is a d i f fe re n t  tw o -w ay  re la tionsh ip  of p re s su re ,  su p p o r t  
and  co n tin u o u s  neg o tia t io n . It a m o u n ts  t o  s im u ltaneous  top -dow n  
b o t to m - u p  influence.

Lesson 7: Connection with the Wider Environment Is Critical 
(The b e s t  o rg an iza t io n s  learn ex te rn a lly  a s  well a s  in ternally). Many 
o rg an iza tions  work hard  on  in ternal d e v e lo p m e n t  b u t  fail to  k e ep  a 
p roac tive  learning s t a n c e  to w ard  th e  env ironm en t. Sm ith ( 1 9 8 4 )  
m akes  th is  p rofound obse rv a tion :  "For a social e n t i ty  such  a s  an 
o rgan iza tion  to  re f le c t  on  itself, it m u s t  have  a s y s te m  rep re sen tin g  
bo th  itse lf  and  th e  c o n te x t  in which it is e m b e d d e d ,  t h a t  is w here  
nonequilibrium c o m e s  in. A social s y s te m  t h a t  p ro m o te s  paradox  and 
f o s t e r s  disequilibrium  (i.e., e n c o u ra g e s  varia tion  and  e m b ra c e s  
c o n tra ry  po in ts  o f  view), has  a g r e a te r  c h an c e  of knowing itself".
This in tu rn  g e n e r a te s  a rea so n ab le  likelihood o f  being aw are  of th e  
c o n te x t  in which it o p e ra te s  (Pascale , 1 9 9 0 )  p. 2 8 9 ."  Dynamic 
com plex ity  m ean s  t h a t  th e re  is c o n s ta n t  ac tion  in th e  env ironm en t. 
For te a c h e r s  and schoo ls  to  be  e ffe c t iv e  tw o  th in gs  have to  happen . 
First, individual m oral p u rp o se  m u s t  be  linked to  a la rger  social 
good . Second , o rg an iza tio n s  m u s t  be ac tive ly  p lugged  in to  th e ir  
e n v iro n m en t responding  to  and  co n tr ibu ting  to  th e  issues of th e  day. 
Fundam enta lly , th e  learning o rg an iza t io n s  should  know t h a t  
e x p e c ta t io n s  and te n s io n s  in th e  en v iro n m en t co n ta in  th e  s e e d s  of 
fu tu re  dev e lo p m en t.  T h ere  are fa r  m ore  ideas 'o u t  th e re '  th an  'in 
h e re 1.

Lesson 8: Every Person Is Change Agent (C hange is to o  
im p o r ta n t  to  leave to  th e  e x p e r ts .)  T here  are  tw o  basic  re a so n s  why 
e v e ry  p e rso n  working in an  e n te rp r is e  c o m m it te d  to  making 
co n tin u o u s  im p ro v em en ts  m u s t  be  ch an g e  a g e n ts  w ith moral 
purpose . First, since no on e  p e rso n  can  possibly u n d e rs ta n d  th e  
co m p lex i t ie s  o f  c h a n g e  in dynam ically  com plex  s y s te m s ,  it follows 
t h a t  w e c a n n o t  leave th e  responsibility  to  o th e rs .  Second , and  m ore
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fu n d am en ta l ,  th e  cond itions  for th e  new  parad igm  o f  ch an g e  c a n n o t  
be e s tab l ish ed  by form al leaders  working by th e m se lv e s .  Each and 
ev e ry  t e a c h e r  h a s  th e  responsib ility  t o  help c r e a te  an o rgan ization  
c a p a b le  o f  individual and  co llec tive  inquiry and  co n tin u o u s  renewal, 
o r it will no t  h a p p en  (Fullan, 1 9 9 3 ) .

In sum m ary , th e r e  is a p a t te r n  underlying t h e s e  e ig h t lessons  
of dynam ic  change : s im u ltaneo us ly  pushing for ch an g e  while 
allowing se lf-learn ing  to  unfold; being p rep a red  fo r  a jo u rn e y  of 
u n ce r ta in ty ;  see ing  p rob lem s a s  so u rc e s  o f c re a t iv e  solution; having 
a vision, b u t  n o t  being blinded by it; valuing th e  individual and th e  
group; inco rpora ting  cen tra l iz ing  and  d ecen tra liz in g  fo rce s ;  being 
in ternally  co h es iv e , b u t  ex te rn a lly  o r ien ted ;  and  valuing personal 
c hang e  agency  a s  th e  ro u te  to  s y s te m  change.

This analysis  m ea n s  t h a t  s u c c e s s  in any  ed u ca tio n a l  e f fo r ts  
d e p e n d s  on th e  e x te n t  to  which each  fo rce  can  willingly c o n te n d  
with if n o t  e m b ra c e  th e  o th e r  a s  n e c e ssa ry  fo r  p roductive  
educa tiona l  change . The c h a n g e  p ro cess  is exceed ing ly  com plex  as  
on e  rea lizes  t h a t  it is th e  com bina tion  o f  individuals and  soc ie ta l  
ag en c ie s  t h a t  m ake  a d iffe ren ce  (Fullan and Miles, 1 9 9 2 ) .  T ea ch e rs  
a re  m ajo r  p layers  in c re a t in g  learning so c ie t ie s .  D ev e lo p m en t is ' th e  
continuing  im p ro vem en t in th e  cap a c i ty  to  grow  and  build e v e r  m ore 
co n n ec tio n s  in m ore  varied en v iro n m en ts ' (Land and Ja rm an , 1 9 9 2  p. 
3 0 ) .  Internal c o n n e c t io n s  (within onese lf ,  within o n e 's  o rg an iza tion )  
and ex te rn a l  co n n ec tio n s  ( to  o th e r s  and to  th e  env ironm en t)  m u s t  
c o -e x is t  in dynam ic  in te rp lay .

S ta g e s  o f th e  C hange P rocess
A ccording  to  A nderson  (1 9 9 3 ) ,  a d m in is tra to rs  a c ro ss  th e  

United S t a te s  a re  recognizing  t h a t  th e  ed u ca tio n  s y s te m  n e ed s  
fu n d am e n ta l  c h a n g e s  to  k e ep  pace  with an increasingly com plex  
global so c ie ty .  In ed u ca tio n a l  sy s te m , six d e v e lo p m e n ta l  s t a g e s  and  
six key  e le m e n ts  o f  ch an g e  have  been  identified (A nderson , 1 9 9 3 ) .  
T h ese  six s t a g e s  of c h a n g e  c h a ra c te r iz e  th e  sh if t  from  a trad itiona l 
ed u ca tio n a l  s y s te m  to  o n e  t h a t  e m p h a s ize  in te rc o n n e c te d n e s s ,
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ac tive  learning, sh a re d  decision  making, and  h igher levels o f  
a c h ie v e m e n t  fo r  all s tu d e n ts .  The six s t a g e s  are:

1. Maintenance o f the old system. E duca to rs  focus  on 
m ain tain ing  th e  s y s te m  a s  originally d es ig n ed . It is tim e  
to  recogn ize  th e  im p o rtan ce  of incorpora ting  into th e  
p r e s e n t  ed u ca tio n a l  s t ru c tu re  th e  new  know ledge a b o u t  
te a ch in g ,  learning, and  o rgan iza tion a l  s t r u c tu r e s .

2. Awareness o f change. Many e d u ca tio n a l  re fo rm ers  
b e c o m e  aw are  t h a t  th e  c u rre n t  s y s te m  is n o t  working, 
b u t  th e y  a re  unclear a b o u t  w h a t  is n e e d e d  ins tead .

3. Exploration. E d uca to rs  and  policy m ak ers  s tu d y  and visit 
p laces  t h a t  a re  try ing  new  ap p roaches . T hey  t ry  new 
w ays o f  te a ch in g  and managing.

4. Transition. A critical n u m ber  o f  opinion lea d e rs  and 
g roup s co m m it th e m se lv e s  to  th e  new s y s te m  and ta k e  
m ore  risks to  m ake c h a n g e s  in crucial p laces .

5. Emergence o f  New Infrastructure. E duca tors  need  to  keep  
with th e  d es ired  new  s y s te m  b e c a u se  th e s e  new  w ays 
are  genera lly  a c c e p te d .

6. Predominance o f the New System. Key leaders  begin to  
envision  b e t t e r  s y s te m s .

Key E lem ents  t o  Change
As schools , d is tr ic ts ,  and  s t a t e s  m ove  th ro u g h  th e  six 

d e v e lo p m e n ta l  s t a g e s ,  six e le m e n ts  o f  th e  e d u c a tio n  s y s te m  s e e m  to  
be  particu larly  im p o r ta n t  (Fullan, 1 9 9 3 ) .  First, Vision: t h e  vision 
t h a t  people  have  o f  an e d u ca tio n  s y s te m  m u s t  ch an g e  in o rd e r  for th e  
s y s te m  t o  change . Second, Public and Political Support: t h e  inclusion 
o f  d iverse  p op u la tion s  a p p e a r s  to  be  critical in building su p p o r t .
Such su p p o r t  involves a d e ep en in g  un ders tand ing  of th e  "w ha t"  and 
"why" o f th e  ch an g e s  n eeded . Third, Networking: n e ed  fo r  ne tw orks 
t h a t  would s tu d y , pilot, and  su p p o r t  th e  new vision. In s tead  o f 
bu rea u c ra t ic  s t ru c tu re ,  t h e s e  n e tw o rk s  need  to  rely on  th e  f re q u e n t  
u se  o f  c o m p u te rs ,  n e w s le t te r s ,  c o n fe re n c e s ,  and  personal
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com m u n ica tions . Fourth, Teaching and Learning Changes: if ch an g es  
do  no t occu r  in teach in g  and learning, all th e  o th e r  c h a n g e s  have 
little  va lue . Fifth, Adm inistrative Roles and Responsibilities: to  
ach ieve  c h an g e  in th e  c lassroom , adm in is tra t ive  ro les and 
responsib ilities n e e d  to  sh if t  a t  t h e  school, d is tr ic t ,  and  s t a t e  
levels from  a hierarchical s t ru c tu re  of con tro l to  one  of su p p o r t  and 
sh a red  decision  making. Sixth, Policy Alignment: s t a t e  and  local 
policy need  to  be aligned around th e  beliefs and p rac t ic e s  o f  new 
s y s te m ,  particu la rly  in a r e a s  r e la te d  to  curricu lum  fram ew o rk s , 
in s tru c tio n a l  m e th o d s  and  m ate r ia ls ,  s t u d e n t  a s s e s s m e n t  p rac t ic e s ,  
re so u rce  a llocation, and  th e  inclusion of all t y p e s  o f s tu d e n ts .

According to  Holzman M. (1 9 9 3 ) ,  if teach in g  and learning are to  
im prove fo r  all s tu d e n ts ,  w e  n eed  sy s te m ic  chang e , i.e., fu n d am en ta l  
change . This implies t h a t  im p ro v em en ts  n e ed e d  in e d u c a t io n  are  so  
ex te n s iv e  t h a t  th e y  c a n n o t  be d one  within th e  limits o f th e  p re s e n t  
sy s te m ; th u s  people  should seek  to  chang e  th e  n a tu re  o f  t h a t  sy s tem . 
E ducational o b se rv e rs  now s e e  t h a t  b u rea u c ra t ic  and  techn ica l  
s t r u c tu r e s  m ake  it d ifficult t o  fo cu s  on th e  p a rad ig m a tic  learning 
s i tu a tio n , th e  re la tionsh ip  b e tw e e n  an individual t e a c h e r  and  an 
individual s t u d e n t .

L eadersh ip  Role
In an a t t e m p t  t o  give desc r ib e  a keen  lead er  in ou r  in s titu tions  

o r  o rgan iza tions, m any p e rsp ec t iv e s  have  b een  p re sen t .  Wenig and 
M atthew s ( 1 9 8 3 )  a rg u e s  t h a t  key to  th e  su c c e ss  o f  any  new 
en d eav o r ,  w h e th e r  in business , educa tion , o r  g o v e rn m e n t,  is th e  to ta l  
c o m m itm e n t  and  invo lvem ent o f  th o s e  in leadersh ip  positions . T hey  
define  leadersh ip  a s  a com m on  e le m e n t  of su ccess fu l  people , 
in s t i tu t io n s ,  o rg an iz a t io n s ,  b u s in e sse s ,  and  in d u s tr ie s .  It is 
im p o r ta n t  t o  u n d e rs ta n d  t h a t  leadersh ip  involves m ore  th a n  a single 
pe rson . T ann en baum , W eschler, and  Massarik ( 1 9 6 1 )  include in the ir  
de fin ition  o f  lead e rsh ip  " th e  v ir tue  o f  g en era li ty  t o  all individuals" 
(p .2 4 ) .  T hey also s u g g e s t  t h a t  th e  c o n c e p t  o f leadersh ip  is n o t  
lim ited t o  t h o s e  specifically  a p p o in te d  fu n c t io n a r ie s  nor  to
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individuals w h o se  p rev a len ce  r e s t s  with vo lun ta ry  c o n s e n t  o f  o th e rs .  
Rather, leadersh ip  t h a t  positively  p e rs u a d e s  o th e r s  is a p ro c e ss  
app licab le  t o  all in te rp e rso n a l  re la tio n sh ip s  re g a rd le s s  o f  individual 
s i tu a t io n s  a n d /  o r e v e n ts .  Why do  so m e  individuals p e rsu a d e  people  
to  a c t  while o th e r s  fail t o  m ake th ings  hap p en ?  Schuller ( 1 9 7 8 )  
ind icated  t h a t  probably  95  p e rc e n t  o f  th e  people  who fail do so  
b e c a u se  th e y  have  never  learned to  ta k e  ch arge  o f th e ir  lives and to  
show  c re a t iv e  leadersh ip .

L eaders  a re  sens it ive  to  fu n d am e n ta l  n eed s , w a n ts ,  and  values 
o f  co llabora to rs . Burn ( 1 9 7 8 )  s u g g e s te d  t h a t  lead e rs  e m e rg e  from  
com plex  soc ia liza tion  p a t t e r n s  involving varying d e g r e e s  o f 
m o tiva tio ns , values, and  goals . In e s se n c e ,  leadersh ip , accord ing  to  
Burn ( 1 9 7 9 )  is in separab le  from  followership. Using Burn 's model, 
leadersh ip  t a k e s  th e  fo rm  of th e  tran sfo rm ing  o r  t ra n sa c t io n a l  s ty le . 
A p e rso n  p o sse s s in g  norm al physiological and  psycholog ical 
qua lit ie s  h a s  th e  p o ten t ia l  o f exhibiting leadersh ip  in all f a c e t s  o f 
life (K rauss, 1 9 7 4 ) .

Traditionally, t h e  leadersh ip  im age h as  been  d o m in a te d  by th e  
few  in pow er positions . Many have  fo rg o t te n  t h a t  m o s t  ex am p les  of 
pe rsonal in fluence a re  ac tua lly  e x am p les  o f lead ersh ip  and  a re  
p ra c t ic e d  qu ie t ly  and  su b tly  in e v e ry d a y  re la tionsh ips. L eadersh ip  
t r a i t  id en tif ica tion  can  be  valid if it is fo r  a specific  s i tu a t io n  as  
o p p o se d  to  identify ing global leadersh ip  t ra i ts .  T he  e x c e p tio n  to  th is  
would be  th o s e  identified  by Stogdill ( 1 9 7 4 )  su ch  a s  s t ro n g  drive, 
vigor, p e rs i s te n c e ,  v e n tu re s o m e n e s s ,  and  originality.

R ationale  o f  L ead ersh ip  S itua tion
C o n tem p o ra ry  leadersh ip  th o u g h ts  fo cu s  on t h e  specific  

s i tu a tio n , t h a t  is, th e  in te ra c t io n  am on g  leaders , co llab o ra to rs ,  and  
th e  s itu a tion . T he  d e g re e  o f su c c e ss ,  th e  e f fe c t iv e n e s s  o f  leaders , 
r e la te s  d irec tly  to  how  th e y  func tion  a p p ro p r ia te ly  within th e  en tire  
s i tua tio n  (Wenig and  M atthew s, 1 9 8 3 ) .
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Principal and  a Few T e a c h e rs  a s  Program  L eaders
School innovation p rog ram s such as  Kendon techno logy , could 

n o t  be  a s s e s s e d  w ith o u t  fully u n d ers tand in g  th e  com plex ity  o f th e  
ch an g e  p ro c e ss  in g enera l  in ou r  school sy s te m s .  As m any  schools 
rely on th e  e f fo r t s  o f individual ex te rn a l  e n th u s ia s t s  su ch  as  
un ivers ity  c o l la b o ra to rs  fo r  p rog ram  im p lem e n ta t io n ,  m ajo rity  of 
th e s e  p ro g ram s are  o f te n  s p o t ty  and unsuccessfu l.  This is o f te n  due  
to  lack o f coord ina tion  within th e  school sy s te m . We, th e re fo re ,  need  
m ore  sc h o o l-b a se d  hero ics  with im agination  and  sp irit  t o  inspire th e  
r e s t  o f th e  s t a f f  fo r  th e  e f fe c t iv e  im p lem en ta tion  of th o s e  p rog ram s 
in th e  school sy s te m .

Regarding te c h n o lo g y  im p lem en ta tion , lead ersh ip  role m ay  be 
th e  k e y s to n e  for th e  s u c c e s s  o f  th e  im p lem en ta tion  plan. School 
principals a n d  t e a c h e r s  play a critically im p o r ta n t  role in develop ing  
su ccess fu l  tec h n o lo g y  p rogram s. "Ideas such  a s  vision and  developing 
sh a red  leadersh ip  a re  qu ite  beyond  m o s t  o f th o s e  who o ccupy  
adm in is tra t ive  posit ions  in our schools"  accord ing  to  T ye  (1 9 9 2 ) .  For 
any  e f fe c t iv e  leadersh ip  e f fo r t s  on tech n o lo g y  in ou r  school 
s y s te m s ,  a d m in is t ra to rs  m u s t  m ove to w ard  th e  kinds o f  s t ru c tu re s  
and learning te a m s  envisioned by Senge (1 9 9 0 ) ,  who s e e s  m em b ers  
o f th e  school s y s te m  on a q u e s t  fo r change  and  im provem ent. 
S ubs tan tia l  num b ers  o f p a re n ts  do  n o t  u n d e rs tan d  how new 
tech n o lo g ie s  m ight be  cen tra l  to  th e  e d u ca tio n  o f  a child fo r 
c it izensh ip  in th e  n e x t  c e n tu ry .  School leaders , th e re fo re ,  m u s t  
rede f ine  th e ir  jo b  a s s ig n m e n ts  to  include m arke ting  cam p a ig n s  t h a t  
will b ro ad e n  co m m u n ity  invo lvem en t and su p p o r t  fo r  te c h n o lo g y  
p rogram s. Bringing p a re n t s  and  com m unity  m e m b e rs  in to  m ore  ac tiv e  
c o n ta c t  with th e  new  tech n o lo g ie s  m ay likely help th e m  to  gain  a 
personal a p p rec ia t io n  fo r  t h e  pow er o f  th e s e  tech n o lo g ie s .

Hull and  Parnell ( 1 9 9 1 )  re p o r te d  th a t  w hen  upper-level 
a d m in is tra to rs  simply e n d o rse  a c o n c e p t  and  th e n  hand  o v e r  its 
im p le m e n ta t io n  to  a s e c o n d -  o r  third-line a d m in is t ra t iv e  level, 
im p le m e n ta t io n  is s low er and  s o m e tim e s  le ss  e f fe c t iv e .  A ccording 
to  th em , th is  d o e s  n o t  p rec lude  th e  reality th a t ,  o n ce  leadersh ip  has
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been  c learly  e s tab l ish ed ,  m any  responsib ilities can  be  d e le g a te d  to  
o th e r s  within t h e  s t ru c tu re .  T hey s t r e s s  th a t ,  fo r  any  school 
tec h n o lo g y  p rogram , th e  key ad m in is tra to r  is th e  principal. "If th is  
person , a s  th e  e d u ca tio n a l  leader for t h a t  school, is n o t  supportive  
to  t h e  te c h n o lo g y  p rogram , all e f fo r t s  will fail. T he principal m u s t  
inspire o r m o tiv a te  th e  te a c h e r s  and  o th e r  su p p o r t  personnel."

Berm an and McLaughlin ( 1 9 7 5 )  argue  t h a t  t e a c h e r s '  con ce rns  
with rega rd  to  acco u n tab il i ty  o f te n  raise ey eb ro w s  and 
d e fe n s iv e n ess  in m any  schools. "In o rder  to  avoid such  a reac tion  th e  
school principal and  his o r he r  s ta f f  need  to  a c c e p t  th e  c o n c e p t  of 
'm u tua l a d a p ta t io n '  t h a t  m ay  lead to  sh a red  leadersh ip  role and 
ow nership  o f  tech no lo gy  program " sa y s  McKenzie (1 9 9 3 ) .  In addition 
to  t e a c h e r s '  ac t ive  pa rt ic ip a tion  in th e  leadersh ip  role, he p ro p o se s  
t h a t  schoo l a d m in is tra to r  n e ed s  to  b reak  dow n th e  trad itiona l 
iso lation  o f  sc h o o ls  from  e x te rn a l  re so u rc e s  by  inviting a rich flow 
of id eas  and  possib ilities , espec ia lly  from  th e  c o m m u n itie s  and 
un iversities , in to  th e  schoo l sy s te m .

One s tu d y  (Wenid and  M atthews, 1 9 8 3 )  su p p o r ts  th e  view th a t  
te a c h e r ,  p a re n t ,  business , and  university  su p p o r t  s y s te m s  play an 
im p o r ta n t  role fo r  any  e f fe c t iv e  im p lem en ta tio n  o f  school 
te c h n o lo g y  program . The s tu d y  a rg u es  t h a t  if te c h n o lo g y  is to  work, 
it m u s t  be  su p p o r te d  by all personnel within th e  school sy s te m . The 
s tu d y  in d ica te s  th a t ,  th is  s u p p o r t  is likely to  hap p en  only w hen  all 
individuals have  an  a d e q u a te  unders tand ing  of th e  tec h n o lo g y  
c o n c e p t  and  fee l a se n se  o f  com m itm en t,  t h a t  is, w hen  th e y  develop  
a s e n se  o f ownership. According to  Wenid and  M atthew s, ( 1 9 8 3 ) ,  a 
q ues tion  t h a t  should be  a sk ed  early in th e  d e v e lo p m e n t  of a 
tec h n o lo g y  p rog ram  is "will p a re n ts  su p p o r t  it"? T hey  n o te d  t h a t  
b e c a u s e  p a re n t s  usually ex erc ise  a pow erful influence  on  th e ir  
ch ild ren 's  learning, it is im p o r ta n t  t h a t  th e y  u n d e rs ta n d  clearly  
w h a t  kind o f te c h n o lo g y  is being in troduced , its  in s truc tio na l  
implications, and  th e  kind o f  su p p o r t  required  from  th e  p a re n ts .  
Again, o n e  o f th e  very  critical issues  to  be  a d d re s s e d  early  in th e  
im p lem en ta t io n  o f  a te c h n o lo g y  p rog ram  is un ivers ity  and  local
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bu siness  su p p o r t .  A ppropria te  involvem ent o f local b u s in e sse s  and 
un ivers it ies  p rov ides th e  school s y s te m  with hum an and  financial 
re so u rc e s  and  helps with m arke ting  th e  school tech n o lo g y  program . 
T h ese  s e g m e n ts  o f  th e  population  should be p a r tn e rs  th ro u g h  th e  
en tire  p ro cess ,  serving on tech n o lo g y  c o m m it te e s  and  con tr ibu ting  
su p p o r t  in d iverse  w ays such  a s  training.

In te ra c t iv e  T echno log ies  in E ducation
M ic ro co m p u te rs

Many reviews o f  l i te ra tu re  have b een  done  in th e  a rea  of 
instructional com puting , b u t  th e y  have n o t  been  very  useful in 
helping school a d m in is t ra to rs  dec ide  how  b e s t  to  a llo ca te  re so u rc e s  
fo r c o m p u te r  uses. A review w as m ade by Robler e t  al ( 1 9 8 8 )  aim ed 
a t  providing th e  m o s t  useful s ta t i s t ic a l  in fo rm ation  fo r  decision  
making. Severa l specific  q u e s t io n s  w ere  a d d re s s e d  in a se r ie s  of 
m e ta - a n a ly s i s :
1. How effective are various computer applications in each 
content area? T he findings ind ica ted  t h a t  reading, m a th e m a tic s ,  
and  cogn itive  skills ( fo r  problem  solving) all equally  d e m o n s t r a te d  
ed u ca tio n a l ly  s ign if ican t e f f e c t s .  Sc ience  s im ula tions  s e e m e d  to  be 
ev en  m ore  e f fe c t iv e  th a n  any applica tions in o th e r  c o n te n t  a reas .  In 
m a th e m a t ic s  all kinds o f  app lica tion s  w ere  equally  e f fe c t iv e ,  while 
tu to r ia ls  s e e m e d  m ore  e f fe c t iv e  th a n  o th e r  kinds o f to o ls  in reading.
2. How effective are computer applications in English as a Second 
Language (ESL)? T he descr ip tiv e  re su l ts  from  tw o  s tu d ie s  ind icated  
t h a t  c o m p u te r  ap p lica tions  w ere  ine ffec tive  in th is  a rea . The 
re a so n s  fo r  n eg a t iv e  e f f e c t s  on ESL w ere  n o t  c lear  and  th is  fu r th e r  
s u g g e s te d  t h a t  e d u c a to r s  n e ed  to  cons ider  carefully  th e  p o ten tia l  
p rob lem s in th is  kind of ins truction .
3. How effective is word processing in improving writing skills? 
R esults  ind ica ted  t h a t  while th e  use  o f  word p rocess in g  did n o t  
s e e m  to  in c rease  quality  o f  writing, it did m ake s tu d e n ts  w a n t  to  
w rite  m ore  and  m ake th e m  feel m ore  positively  a b o u t  th e ir  writing.
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4. How effective are LOGO and Computer Assisted Instruction 
(CAI) in teaching problem solving? The s tud ies  of LOGO uses 
p rov ided  c o n s i s te n t  e v id en ce  o f  ed uca tiona l  e f fe c t iv e n e s s .  However, 
u n s t ru c tu re d  CAI w as very  e ffe c t iv e  in tea ch in g  g enera l  thinking and 
p ro b lem  solving skills.
None o f th e  s tu d ie s  in th e  m eta -ana lysis  co m p a red  e i th e r  th e s e  
app lica t io ns  t o  a s t ro n g  n o n -c o m p u te r  instructional p rogram , 
th e re fo re  th e re  is a need  fo r  fu r th e r  resea rch .

A s tu d y  o f  five New York c ity  high schools by Bracey (1 9 8 8 )  
sh o w s t h a t  s tu d e n t s  a s  well a s  t e a c h e r s  find c o m p u te r  app lica tions 
in th e  c la ss ro o m s m ore conducive  to  learning. T he s tu d e n ts  who 
p a r t ic ip a te d  in th e  s tu d y  w ere  th e n  tak ing  c o u rse s  in English, 
sc ien ce , social s tu d ies ,  busin ess  and m a th e m a tic s  t h a t  m ade  u ses  of 
c o m p u te rs .  T hey  re p o r te d  t h a t  t e a c h e r s  in c o m p u te r -a id e d  c la sse s  
g av e  th e m  m ore personal a t te n t io n  th a n  did te a c h e r s  in regular 
c la ss ro o m s . This w a s  t ru e  o f  all d isciplines e x c e p t  social s tu d ie s ,  
w here  th e re  no d iffe rences . S ev e n ty  p e rc e n t  said th e y  u n d e rs to o d  
m ateria l  b e t t e r  from  c o m p u te rs  and  7 5  p e rc e n t  said  th e y  
re m e m b e re d  th e  m ateria l b e t t e r .  T he  s tu d e n ts  e x p re s s e d  m ore 
an x ie ty  a b o u t  giving w rong an sw ers  in conv en tiona l  c la ss ro o m s and 
only five p e rc e n t  fe l t  n eg a t iv e  a b o u t  c o m p u te r  c la ss ro om s. Sixty 
fo u r  p e rc e n t  sa id  t h a t  regu lar  c la ss ro o m s w ere  in te r ru p te d  m ore  
o f te n .  T e a c h e rs  p e rce iv ed  th e m se lv e s  as  less a u th o r i ta r ian  in 
c o m p u te r  c la ss ro o m s  and  m ore  fac ili ta tive  to  s tu d e n t - d i r e c te d  
learning. T h ey  said  th e y  s p e n t  m ore  tim e  with individuals in th e  
c o m p u te r  c la ss ro om s. The te a c h e r s  ind ica ted  t h a t  c o m p u te r  
in s truc tion a l  e n v iro n m e n t  w as d i f fe re n t  from  t h a t  o f regu lar  
c lassroom . For exam ple, in th e  c o m p u te r  en v ironm en t s tu d e n ts  had  a 
g r e a te r  s e n s e  o f  accom plishm en t, b e t t e r  a t t i tu d e  to w a rd  th e  
s u b je c t -m a t te r ,  c la s s e s  a re  m ore  s tu d e n t - c e n te r e d  and  s tu d e n t -  
d i re c te d .  S ignificant im p ro v e m e n ts  in s t u d e n t  fu nc tion ing  w ere  
ev id e n t  to  th e  te a c h e rs .  T h ese  im provem en ts , accord ing  to  th e  
t e a c h e r s ,  m ig h t d u e  to  th e  socially su p p o r t iv e  y e t  individually 
re sp o n s ib le  n a tu re  of m ic ro c o m p u te r  c la ss ro om s.
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A n o th e r  c a s e  s tu d y  is c o n c e rn e d  with writing skills. T he low 
writing s c o re s  ach ieved  by n in th -g raders  a t  W oods High School, 
H ouston, sp a rk ed  th e  school au th o ri t ie s  to  in troduce  co m p u te r -  
a s s i s te d  lab o ra to r ie s  in Fall 1 9 8 7 .  L abo ra to ry  u se rs ' a t t i tu d e  su rvey  
and  o th e r  o b se rv a t io n s  w ere  used  to  va lida te  th e  s tu d e n ts '  writing 
skills a t  th e  en d  o f  th e  year. It w as  n o ted  t h a t  w eak e r  s tu d e n ts  
w ro te  m ore  th a n  te a c h e r s  e x p e c te d .  An av erag e  honor s tu d e n ts  
s e e m e d  to  m anipu la te  t e x t  m ore ex tensive ly  and m ore frequen tly . 
Sixty-five p e rc e n t  o f th e  s tu d e n ts  ind icated  t h a t  th e y  did as  m uch or 
m ore  revision a s  on hand w rit ten  papers . T ho se  w ho ind ica ted  "less 
revision" m ade  c o m m e n ts  as  "I saw  my m is takes  on th e  sc re e n  and 
c o r re c te d  th em , so  I had less revision to  do". S ev e n ty  five p e rc e n t  
s t a t e d  writing in th e  lab o ra to ry  "a v e ry  g ood  ex p er ien ce  which we 
en joyed" . T he  m o s t  sp e c ta c u la r  ev idence  w as th e  increase  of 22  
p e rc e n t  on th e  s t a t e  writing t e s t  sco res .

T h e  writing in th e  lab o ra to ry  rece ived  local, s t a t e ,  and  
national recogn itions . But th e  c o m p u te r  is only a tool, only te a c h e rs  
tru ly  t e a c h  writing. T e a c h e rs  who sh a re  a com m on  vision, a 
c o m m itm e n t  and  n e e d e d  skills s t r a te g ie s  t e a c h  writing b e t t e r  
(Young, 1 9 8 9 ) .  The tw o -y ea r  increase  in a c h ie v e m e n t  s c o re s  and  
gains fo r th e  s tu d e n ts  a t  tw o  e le m e n ta ry  schools, W oodlands and 
Silverdale in W ash ing ton , re su l ts  from  th e  e x c e l le n t  c la ss ro o m  
te a c h in g  te c h n iq u e s  p ra c t ic e d  a long with t h e  app lica tion  of c o r re c t  
m e th o d s  o f  m onitoring , d iagnosing , and  prescrib ing  le s so n s  available 
th ro u g h  th e  CAI labo ra to ries . Eighty th re e  p e rc e n t  o f  th e  p a re n ts  fe l t  
CAI w as  valuab le  fo r  th e  e d u ca tio n  o f  th e ir  children. N inety six 
p e rc e n t  of th e  p a re n ts  a g re e d  t h a t  it he lped  th e ir  s t u d e n ts  gain in 
m a th e m a tic s ,  reading , and  language  a r t s  skills. T e a c h e rs  found  t h a t  
s tu d e n t s  w ho w orked  with th e  CAI in th e  labo ra to ry  a p p ro a ch e d  long 
p ro b lem  solving a s s ig n m e n ts ,  a s s o c ia te d  w ith h igher-level th inking 
skills, w ith less  ap p re h en s io n .  T h ere  w ere  no discipline p rob lem s in 
th e  labora to ry . T he  m axim um  e f fe c t iv e n e s s  o f  th e  CAI in th e  
labo ra to ry  d e p e n d s  on th e  e ff ic ien t m anipulation of th e  p rog ram  by 
th e  te a c h e r  (H ertzke, 1 9 8 7 ) .
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The Office o f Technology  A sse ssm e n t  (OTA, 1 9 8 8 )  resea rch  on 
e d u ca tio n a l  u se s  o f c o m p u te rs  in a wide rang e  of app lica tions found 
t h a t  th e  varied  capabilities  o f th e  tech n o lo g ie s  are  key  to  the ir  
pow er. E d u ca to rs  u se  in te rac t iv e  tech n o lo g ie s  for m any  purposes; 
th e re  is no single " b e s t  use"  of techn o log y  in schoo ls  to  improve 
learning. T he following OTA findings are:
1. Using CAI fo r  drill and  p rac t ic e  to  m a s te r  basic  skills, th e  
s tu d y  sh o w ed  t h a t  e le m e n ta ry  children w ho used  CAI fo r  
m a th e m a tic s  ga ined  th e  equ iva len t of one  t o  e ig h t  m o n th s  
in s tru c t io n  o v e r  p e e rs  w ho rece ived  only trad itiona l  ins truc tion .
2. Both m a in s trea m  and special s tu d e n ts  who u sed  word 
p ro c e s s o r  a s  a su p p le m e n t  to  writing m ad e  s ign ifican t gains in 
w ri t in g  ab il i ty
3. S tu d e n ts  w ho u sed  m ic rocom pu te r  b a se d  lab o ra to r ies  MBLs) 
m ad e  d e e p e r  un d e rs tan d in g  o f com plex  scientific  c o n c e p ts  th a n  did 
s tu d e n ts  who did n o t  u se  MBLs.
4. C o m p u te r  s im u la tions  in sc ience , m a th e m a tic s ,  and  social 
s tu d ie s  p rov ed  to  be e f fe c t iv e  too ls . S tu d e n ts  could t e s t  a b s t r a c t  
c o n c e p ts  and  e x p e r im e n t  with sc ientific  p ro c e s s e s  t h a t  a re  n o t  
feas ib le  or to o  d a n g e ro u s  for ac tua l  c la ss roo m  work.
5. S tu d ies  ind ica ted  t h a t  s tu d e n ts  w ho u se d  d a ta b a s e s  
o u tp e r fo rm e d  o th e r  s tu d e n ts  in t e s t s  o f  in form ation  p rocess ing  
skills. In addition , d a ta b a s e s  he lped  s tu d e n ts  to  u n d e rs ta n d  
underly ing  c o n c e p ts  and  re la tio nsh ip s  b e t te r ,  work co o p era tive ly , 
and  b e c a m e  m ore  e n th u s ia s t ic  a b o u t  ga th e r in g  and analyzing d a ta .
6. C o m p u te r -b a s e d  tec h n o lo g y  e n h a n c e d  individualized learning.
It m ad e  it possib le  fo r  t e a c h e r s  t o  deve lop  in s truc tion  t h a t  a d ju s ts  
t o  eac h  s tu d e n t ' s  prior knowledge, r a te  o f  learning, and  th e  n a tu re  
and s ty le  o f  th e  s tu d e n t 's  response . For ins tance , th e  techno logy  
helped  to  s t r e n g th e n  reading com prehension  th ro u g h  analysis of th e  
s tu d e n t s '  u n d e rs tan d in g  o f  th e  t e x t s .  In telligent tu to r in g  s y s te m s  in 
a re a s  su ch  a s  g e o m e try  provided th e  s tu d e n ts  with an  e x p e r t  and 
sens it iv e  tu to r ;  and  " h y p e r te x t"  s y s te m s  allowed s tu d e n t s  to  
m an ip u la te  t e x t ,  g raph ics , and  d if fe re n t  levels o f  in form ation .
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N etw o rk in g
T he c o m p u te r  is cer ta in ly  n o t  th e  ideal delivery  for all c la sses  

in schools. However, in c a s e s  w here  it s e rv e s  a s  b o th  th e  m edium  
and  th e  su b je c t ,  on-line instruction  has p roven  ideal. With th e  
linking o f  w idely s c a t t e r e d  s tu d e n t s  t o  in fo rm ation  and  in s t ru c to rs  
in a v e ry  tim ely  m anner, individualized learning ta k e s  on new 
m eanings . This ty p e  of d is tr ib u ted  learning should be t r e a t e d  a s  a 
n e ed  for lifelong learning and  also a s  a m ean s  to  widen a knowledge 
b ase  (Seguin, 1 9 8 8 ) .  Wide a rea  educa tiona l  netw orking  is tak ing  
p lace in so m e  e le m e n ta ry  schoo ls  in th e  United S ta te s .  For instance , 
H olte 's  ( 1 9 8 9 )  five c la s s e s  o f six th  g rad e rs  grow corn, t ra c k  g e ese ,  
m e a su re  acid rain, m o n ito r  w e a th e r  p a t te rn s ,  and  c o m p a re  th e ir  
findings with th o s e  of s tu d e n ts  a c ro ss  th e  United S ta te s .  In all of 
t h e s e  on-line e x p e r im e n ts ,  s tu d e n ts  mimic th e  e f f o r t s  o f  real 
s c ie n t i s t s  t o  e s tab l ish  na tional and  in te rn a tio n a l  n e tw orks , to  sh a re  
d a ta ,  and  to  s e e  t ren d s .  Also, like ad u lt  sc ien t is ts ,  th e y  are  
in v es tig a t in g  new  a re a s  an d  d iscovering  th in g s  fo r th e m se lv e s .  
T echno logy  c an  e n g a g e  kids in the ir  own learning and  th e re b y  give 
th e m  p o w er o v e r  t h a t  learning. Using te lec o m m u n ica t io n  is c o s t  
e ffe c t iv e  fo r  w h a t  it can  do  fo r  a c lass  (Solomon, 1 9 8 9 ) .  T he  pow er 
o f  c o m p u te rs  exp lodes  w hen  th e y  a re  c o n n e c te d  by netw orks . For an 
exam ple , an ins truc tiona l ne tw ork  a t  E as t Linvoln Senior High in 
Denver, NC, helped  Principal S tev e  Cherry b o o s t  o f  his s tu d e n ts '  
reading  levels. T he  schoo l 's  7 5 4  s tu d e n ts  in 1 0 th , 1 1 th ,  and  1 2 th  
g rad es , 2 0  p e rc e n t  o f  th e m  w ere  reading a t  a se v e n th  g rad e  level or 
lower. To provide a so lu tion , Cherry ana lyzed  a v a rie ty  o f ne tw ork  
so f tw a re  and  s e le c te d  a re lev an t  pack ag e  for th e  sc h o o l 's  reading 
p rogram . T es tin g  a t  th e  e n d  o f  th e  1 9 8 8 - 1 9 8 9  school y e a r  revealed  
t h a t  7 6  p e rc e n t  o f th e  pilot g ro up  raised  th e ir  reading levels. 
T e a c h e rs  found  t h a t  th e  ne tw ork  m ad e  th e ir  teach in g  m ore 
rew ard ing  and  exciting. T he  ne tw ork  also  he lped  increase  
co m m u n ica tio n  am o n g  e d u c a to r s .  T ea ch e rs  and  a d m in is t ra to rs  could 
c o m m u n ic a te  a b o u t  tra in ing  se ss io n s ,  s t a f f  m ee tin g s ,  c o u rsew are  
ev a lu a tio n s , s t u d e n t s '  p ro g re s s  and  p a r e n t / t e a c h e r  c o n fe re n c e s .
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M ultim ed ia
The ability  to  t r a n s fe r  in form ation  is w h a t  e d u c a t io n  is all 

a b o u t  and  m ultim edia s y s te m s  allow t h a t  by using th e  sen so ry  
fu nc tions  o f  th e  body. "The b e s t  th ings t h a t  co m e  from  multimedia 
to o ls  (e .g ., v isuals graphics, audio, and  te x ts ) " ,  accord ing  to  R oberts
( 1 9 9 1 )  "are  th e  m otiva tion  to  really learn and th e  s tu d e n ts '  
in c reased  s e l f -e s te e m  w hen th e y  s e e  and  show  o ff  th e  resu lts" . 
In te ra c t iv e  m ultim ed ia  allows s t u d e n t s  to  propel th e m s e lv e s  
forw ard  by th e ir  own curios ity  and  build, c o n n ec tio n  by connec tion , 
th e ir  ve ry  perso nal  u n d e rs tan d in g  of th e  world (T.H.E, special Issue, 
IBM m ultim edia, S ep t.,  1 9 9 1 ) .  Putting  to o ls  in th e  hands of s tu d e n ts  
in tu rn  e n c o u ra g e s  o r fo rce s  th e m  to  think a b o u t  rela tionships.

D esp ite  all t h o s e  tea c h in g  and learning b e n e f i ts  from  
m ultim edia, th e r e  is still a n e ed  fo r  in -dep th  re se a rc h  on th e s e  new 
e d u c a t io n a l  to o ls  s ince  m any  q u e s t io n s  still p e rs is t  regard ing  th e  
full p o te n t ia ls  of m ultim edia. According to  D 'lgnazio (1 9 9 1 ) ,  
m ultim edia  h as  to  go  th ro u g h  th e  cycle o f  ex p erim en ta tion , 
d iscovery , and  re invention . He a rg u e s  t h a t  m ultim edia is still young  
t o  have  b e e n  t e s t e d  and  conclusively proven  e ffe c t iv e  in resea rch  
lab o ra to r ies .  In re sp o n se  to  th e  q u e s t io n  a s  to  w h e th e r  m ultim edia 
is an e f fe c t iv e  tool, Young ( 1 9 9 1 )  believes t h a t  m ultim edia  is a t  
le a s t  a s  e f fe c t iv e  to d a y  a s  o th e r  m e th o d s  o f  teach in g  and learning, 
b u t  th e re  is no proof.

As e a c h  new  m edium  is p u t  in to  educa tion a l  use  re sea rch e rs  
m ight co n s id e r  a n um ber o f d if fe ren t  q u es tio n s . For exam ple , we 
m igh t ask  a b o u t  th e  im p ac ts  o f a m ed ium 's  in troduction  on  th e  
s e t t in g .  For in s tan ce ,  t h e  o rg an iza tiona l  c lim ate , in te ra c t io n s  
b e tw e e n  th e  te a c h e r s  and  s tu d e n ts  and  th e  c h an g e s  th e  se t t in g  
u n d e rg o e s  (Sheingold  e t  al., 1 9 8 3 ) .  Evaluations o f  m ed ia -based  
p ro g ra m s  m igh t usefu lly  c o m p a re  a l te rn a t iv e  fo rm s  o f  delivering 
and  shap ing  in s truc tion  on  th e  basis  o f c o s t  effic iency  and  appea l to  
s tu d e n t s  w ith o u t  n ecessa r ily  m aking in fe re n ce s  a b o u t  learning or 
p e rfo rm an c e  (e f fe c t iv e n e s s )  a d v a n ta g e s .  According to  G agne and
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R ein (1982), m edia se lec tion  sc h e m e s  should be b a se d  on appea l and 
effic iency  b u t  n o t  only on  p resu m ed  learning benefi ts .

The Im p ac ts  o f S ta f f  Inservice Training on T echno logy  
A pplica tions in Education

Trying to  infuse  tec h n o lo g y  in to  th e  trad itiona l m e th o d s  
co u rse  rem ains  a difficult ta s k  due  to  facu lty  re lu c ta n ce  and 
inexperience  w ith  c o m p u te r s  (B iter e t  al, 1 9 8 7 ) .  If c o m p u te r  
tech n o lo g y  is to  have  an im p ac t on teach in g  and learning, t e a c h e r s  
m u s t  be c o m fo r tab le  with c o m p u te rs ,  see ing  th e m  a s  to o ls  t h a t  
e n h a n c e  r a th e r  th an  in te rfe re  with th e ir  daily teach in g . To m ake th is 
happen , te a c h e r s  n e ed  special training (Gleen e t  al, 1 9 8 7 ) .  Collins
( 1 9 8 7 )  h as  ind ica ted  t h a t  s ince te a c h e r s  typically t e a c h  a s  th e y  
w ere  ta u g h t ,  upgrad ing  th e  techno log ica l skills o f e d u c a t io n  facu lty  
is an  e s se n t ia l  f i rs t  s t e p  fo r  p repa ring  tech no log ica lly  l i te ra te  
e n try - le v e l  t e a c h e r s .

As e d u c a t io n a l  te c h n o lo g ie s  a re  n o t  se lf -im p lem en ting , 
in v e s tm e n ts  in te c h n o lo g y  c a n n o t  be  fully e f fe c t iv e  un less  t e a c h e r s  
rece ive  train ing  and  su p p o r t .  Office of T echnology  A s s e s s m e n t
( 1 9 8 8 )  has found  five in te r re la te d  conditions t h a t  should  be m e t  in 
o rd e r  t o  rea lize  th e  full p o te n t ia l s  o f  instructional tech n o lo g ie s :  
Training in th e  skills n e e d e d  to  work with techno logy ; Education  t h a t  
p rov ides  vision and  u n d e rs tan d in g  o f  s t a t e - o f - th e - a r t  d e v e lo p m e n t  
and  applica tions; S u p p o r t  fo r ex p e r im e n ta t io n  and innovation; and  
Time fo r  learning and  p rac tice .
Som e barriers  to  g re a te r  u se  o f  th e  technology , according  to  OTA 
findings, a re  mainly a s s o c ia te d  with lack o f e q u ip m en t ,  in a d e q u a te  
o r inapprop ria te  training, and  for so m e  t e a c h e r s '  an x ie ty  a b o u t  new 
techno logy . OTA finds t h a t  te a c h e rs '  use  of c o m p u te r s  d e p e n d s  on 
th e ir  in s tru c tio n a l  goa ls , te a c h in g  app roach , tra in ing , s o f tw a re  and 
ha rdw are  available t o  th e m , and  th e  ins tructional se t t in g .

Inservice train ing  p lays an  im p o r ta n t  role in te c h n o lo g y  
training. With te c h n o lo g ie s  changing  and app lica tions varying so  
widely, p rese rv ice  e d u c a tio n  a lone  c a n n o t  en su re  th e  e f fe c t iv e  use
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of tec h n o lo g y  by te a c h e rs .  A dvanced  training in applying new 
tech n o lo g ie s  can  o ccu r  th ro u g h  inservice and  continu ing  educa tion . 
Inservice tra in ing  can  a lso  build on experien tia l  learning, b a se d  on 
th e  t e a c h e r s '  specific  c la ss room  ex p erien ce  and  needs . Thus, 
training fo r  t e a c h e r s  should  be se e n  a s  ongoing req u ire m e n t  for 
p ro fess iona l g ro w th  (C arnevale , 1 9 8 6 ) .  A ccording to  Williams and 
Williams ( 1 9 8 4 ) ,  severa l  f a c to r s  c o n tr ib u te  t o  t e a c h e r s '  anx ie ty  
a b o u t  c o m p u te rs :
1. Fear o f u n certa in ty . It requ ires  a ch an g e  in a t t i tu d e  fo r  a 
t e a c h e r  to  adm it  th e  p o ten t ia ls  o f  th e  to o ls  t h a t  he o r  sh e  lacks 
expert ise ;  n o t  being an e x p e r t  m ay lessen  th e  te a c h e r s '  a u th o r i ty  
o v e r  th e  tech no log y ; and  fe a r  o f em barrass in g  th e m se lv e s  in f ro n t  of 
th e ir  s t u d e n ts .
2. C oncerns  regard ing  c h a n g e s  in t e a c h e r - s tu d e n t  re la tionsh ips. 
S tu d e n ts  a re  o f te n  m ore  e n th u s ia s t ic  a b o u t  working with c o m p u te rs  
th a n  te a c h e r s .  S tu d e n ts  a re  likely to  learn m ore  th in g s  from  
c o m p u te r  d a ta b a s e s  th a n  te a c h e rs .  T here fo re ,  c o m p u te r s  a re  likely 
to  a l te r  ro les  and  re la tionsh ips, espec ia lly  w hen  s tu d e n t s  know 
m ore a b o u t  th e  c o m p u te r  th an  th e  tea ch e r ,  and  when s tu d e n ts  are  
given th e  responsib ility  fo r  helping run a c o m p u te r  lab o r  c lassroom  
fo r  te a c h in g  o th e r  te a c h e rs .
3. C oncerns  o v e r  accoun tab ili ty . CAI m ak es  it e a s ie r  to  m on ito r  
s tu d e n ts '  sc o re s ,  th e re fo re ,  t e a c h e r  su c c e s s  can  be ch eck ed  a g a in s t  
th e s e  sc o re s .

S te c h e r  e t  al ( 1 9 8 7 )  s tu d ie s  exam ining inservice  c o m p u te r  
e d u c a t io n  p ro g ra m s  iden tif ied  sev e ra l  in s tru c tio n a l  p ra c t ic e s  t h a t  
c o n tr ib u te  t o  e f fe c t iv e n e s s .  Am ong o th e r s  are:
1. A cycle  o f  mini p re s e n ta t io n s ,  d e m o n s tra t io n s ,  and  p rac t ice  
se ss io n s  a p p e a r  t o  be  th e  m o s t  e ffe c t iv e  ap p roach
2. D etailed  curriculum  gu id es  and  lesson  p lans a re  im p o rtan t .
3. Clear and  re lev an t o b jec tiv e s .  T e a c h e rs  n e e d  to  have  a c lear 
u n d e rs tan d in g  o f  w h a t  th e y  would learn and  of th e ir  responsib ilities .
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4. L esson  re la te d  m ate r ia ls  and  h a n d s -o u ts  a p p e a r  to  free  
t e a c h e r s  from  e x te n s iv e  n o te  tak ing  o r  reliance on c o m p u te r  
m an u a ls .
5. Inservice le s so n s  t h a t  link to  in s truc tion . T e a c h e rs  like 
specific  help  on p reparing  m a te r ia ls  and  e x p e r ie n c e s  fo r  th e ir  own 
s tu d e n ts .  T e a c h e rs  a p p re c ia te  and  learn from  g o o d  m odeling on th e  
p a r t  o f  th e  tra iners .
6. P ee r  in te ra c t io n  during  h a n d s-o n  s e s s io n s  is particu larly  
e f f e c t iv e .
7. S t r a te g ie s  fo r  te a c h in g  h e te ro g e n e o u s  c la sse s .  T ra iners  who 
have  w ay s  to  deal with t e a c h e r s  o f  differing levels o f  prior 
know ledge and anx ie ty  a re  m o re  e ffec t iv e .
8. T he im p ac t  o f train ing  is m uch s t ro n g e r  w hen followed up. 
Typically , t e a c h e r s  would co m e  back to g e th e r  and  re p o r t  on the ir  
use  o f th e  c o m p u te r  app lica tion  in th e  c la ss roo m  and  sh a re  
e x p e r ie n c e s .
S tud ies  on educa tion a l  m edia  by Laryea ( 1 9 8 4 )  sh ow ed  t h a t  w hen 
t e a c h e r s  a re  e x p o s e d  to  m edia during th e ir  p rese rv ice  training, th e y  
te n d  to  u se  th e m  m ore  and  w ith g r e a te r  e x p e r t is e  during the ir  
in se rv ice  d ay s .

S um m ary
R esearch  sh o w s t h a t  c h an g e  in schoo ls  requ ires  leadersh ip , 

s t a f f  d e v e lo p m e n t ,  m odifica tion  of th e  o rgan iza tion a l  s t ru c tu re ,  and 
th e  invo lvem en t o f  peop le  from  all a s p e c t s  o f  ed u ca tio n a l  s y s te m  
(Fullan, 1 9 8 2 ) .  L ite ra tu re  in d ica te s  t h a t  c o m p u te r s  a re  now integral 
p a r t  o f  ou r  ed u ca tio n a l  s y s te m  d u e  to  th e ir  m axim um  su p p o r t  to  
e d u c a to r s ,  s tu d e n ts ,  p a re n ts ,  and  ed uca tion a l  policy m akers . Good 
s o f tw a re  p a c k a g e s  have  d e m o n s t r a te d  s ign ifican t te a c h in g  and 
learning ga ins  o v e r  trad itio n a l  m e th o d s  in m any  s u b je c t - m a t te r  
a re a s ,  e spec ia lly  m a th e m a tic s ,  sc ience , and  social s tu d ie s .  Much of 
th e  l i te ra tu re  s u p p o r t  th e  po in t o f  view t h a t  in s tru c tiona l  to o ls  such  
a s  c o m p u te r s  and  CD-ROMs function  b e s t  if th e y  a re  c o n n e c te d  in a
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form  o f  local a re a  n e tw o rk s  (LANs) a n d /o r  wide a re a  n e tw ork s  
(WANs), t h a t  is to  say , e lec tron ic  netw orks .

T e a c h e r  train ing and  m otiva tion  issues  have  a lw ays b een  
critical t o  all e d u ca tio n a l  innovations. The full p o te n t ia ls  o f 
in s truc tiona l to o ls  could n o t  be rea lized  un less  t e a c h e r s  receive  th e  
n e c e s s a ry  te c h n o lo g y  training, s u p p o r t  fo r d e m o n s tra t io n s ,  
e x p e r im e n ta t io n s ,  and  innovations. With tec h n o lo g y  c o n s ta n t ly  
chang ing  and  ap p lica tio n s  varying so  widely, inserv ice  tra in ing  plays 
a leading role in tec h n o lo g y  im p lem en ta tion  in ou r  schools.



CHAPTER 3

QUALITATIVE AND QUANTITATIVE METHODS USED IN THIS
STUDY

O v erv iew
This c h a p te r  d e sc r ib e s  th e  design  and p ro ce d u re s  o f  th is  c a se  

s tu d y . It includes th e  d iscussion  o f  m e th o d s  u sed  to  in v es tig a te  th e  
th re e  m ajo r  q u e s t io n s  a d d re s s e d  in th is  s tudy :

1. W hat ch an g e s  occurred  in th e  use  o f  tech n o lo g y  and how 
did th e s e  in te r a c t  with o th e r  in fluences and  o u tc o m e s ?

2. W hat c h a n g e s  o ccu rred  in roles, policies, and  p ro ce d u res  
in th e  school s y s te m  o v e r  t im e  and how did th e s e  
in fluence th e  im p lem en ta tio n  o f te c h n o lo g y ?

3. In w h a t  w ay s  did e x p e c ta t io n s ,  beliefs, and  
in s tru c t io n a l  p ra c t ic e s  o f  various a c to r s  w ith in  th e  
school s y s te m  ch an ge  and how did th e s e  p ro m o te  or 
hinder Kendon te a c h e r s '  adop tion  o f te ch n o lo g y  in th e  
c u r r i c u lu m ?

The in fo rm ation  s o u g h t  requ ired  b o th  q u a n ti ta t iv e  and  qua lita tive  
m eth o d o lo g ies ,  and  it w a s  im perative  t h a t  th e  m e th o d s  o b ta in  in- 
d e p th  inform ation  on th e  school s y s te m  and tec h n o lo g y  c h a n g e s  o ve r 
th e  p a s t  five school y ears .  One ap p ro ach  to  d a ta  co llec tion  w as 
th ro u g h  th e  reviews o f  Kendon school te c h n o lo g y  reco rds , m ee ting  
p ro ceed in g s , p a r t ic ip a n t  o b se rv a t io n s ,  and  fo rm a tiv e  eva lua tion . A 
se c o n d  a p p ro a c h  u sed  se lf -a d m in is te red  su rv e y s  plus individual and  
g ro u p  in te rv iew s .

41



42

Rationale for a C ase  S tudy  
B est and  Kahn ( 1 9 8 9 )  describe  a c a se  s tu d y  as:

"...a  w ay  of organizing social d a ta  fo r  th e  pu rpo se  o f  viewing 
social reality . It e x am in es  a social un it  a s  a whole institu tion , 
o r  a com m unity . The pu rp ose  is to  u n d e rs tan d  th e  life cycle, or 
an im p o r tan t  p a r t  o f  th e  life cycle o f th e  unit. The c a se  s tu d y  
p ro b es  deep ly  and  an a ly zes  in te rac tion  b e tw e e n  th e  fa c to rs  
t h a t  explain p re s e n t  s t a tu s  o r t h a t  influence c h an g e  o r  grow th, 
(p. 76)."

B est  and  Kahn s t a t e  th a t ,  in a c a se  s tudy , th e  e le m e n t  of 
ty p ic a ln e ss  r a th e r  th a n  u n iq u en ess  is t h e  fo cu s  o f  a t te n t io n ,  for 
em p h a s is  on un iq u en ess  would p re v e n t  sc ien tif ic  a b s t ra c t io n  and 
genera liza t ion  o f findings. As Bromly (c i ted  in B est  and  Kahn, 1 9 8 9 )  
no ted , "A 'c a s e '  is n o t  only a b o u t  a ’person ' b u t  also a b o u t  ' t h a t  kind 
of pe rso n . ' A c a se  is an exem pla r  of, pe rhaps  even  a p ro to ty p e  for, a 
c a te g o ry  o f  individuals" (p. 92 ) .  B est and  Kahn also no ted :

C ase  s tu d ie s  are  n o t  confined  t o  th e  s tu d y  o f  individuals and 
th e ir  behavioral c h a ra c te r is t ic s .  C ase  s tu d ie s  have  b e en  m ade  
of all t y p e s  o f  com m unities , from  h am le t  t o  g r e a t  m etropolis , 
and  all t y p e s  o f  individuals.... and  in s t i tu tions . T h e s e  s tu d ie s  
have been  c o n d u c ted  for th e  pu rpose  of un d e rs tan d in g  th e
cu ltu re  and  th e  d e v e lo p m e n t  o f  variable rela tionships, (p. 93 )

According to  Van Dalen and Mayer (c ited  in Ansah, 1 9 8 0 ) ,  one 
o f  th e  o b jec tiv e s  o f  th e  c a se  s tu d y  is to  find " th e  n a tu re  of 
prevailing cond itions , p ra c t ic e s  and  a t t i tu d e s . . .  seek ing  a c c u ra te  
d e sc r ip t io n s  o f  ac tiv it ies , o b jec ts ,  p ro c e s s e s  and  p e rso n s"  (p. 8 2 ) .  
Personal in te rv iew s w ith su b je c ts  a re  on e  o f  a w ide v a r ie ty  of 
m e th o d s  t h a t  m ay be u se d  to  g a th e r  d a ta  in a c a s e  s tu d y  research . 
According to  B est  and Kahn ( 1 9 8 9 )  and  Yin ( 1 9 8 9 ) ,  a single c a se  
s tu d y  e m p h a s iz e s  in -d ep th  analysis.

The g oa ls  of qu a li ta t ive  re sea rch  a re  c o n c e rn e d  m ore  with 
u n d e rs tan d in g  th an  with cau se s . . . .  T he qua lita tive
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m eth o d o lo g ie s  se ek  d irec t  a c c e s s  to  th e  lived ex p erien ce  of 
th e  hum an a c to r  a s  he or sh e  u n d e rs tan d s  and  d ea ls  with 
ongoing e v en ts .  The goal is to  describe  and analyze  th e  
ac tiv i t ie s  and  reason ing  p ro c e s s e s  by which p e rso n s  c r e a te  
the ir  own behaviors and  u n d e rs tan d  and deal with th e  behavior 
of o th ers .  (P a tton , 1 9 9 0 ,  p. 3 9 1 )

The aim s o f  qua lita tive  thinking are  to  s e e  th e  p a r ts ,  whole and  th e  
te n s io n s  (Giarelli & Chambliss, 1 9 8 8 ) .  Q ualita tive  analysis  is u sed  
to  unravel and co m p reh en d  th e  c h an g e s  in th e  social world and in th e  
behav io r o f p e rso n s  (P a t to n ,  1 9 9 0 ) .  It also  can  clarify th e  hidden 
a s p e c t s  o f institu tiona l c u ltu re s  (Kuh & A ndreas, 1 9 9 1 ) .  Such 
re se a rc h  o f te n  can  p u t  individuals within th e  o rg an iza tio n  in to u ch  
with on e  a n o th e r  and  challenge  a ssu m p tio n s  m ad e  within an 
ins titu tion  (Kuh & A ndreas, 1 9 9 1 ) .  Q ualitative  re sea rch  is fo cu sed  on 
an o b jec tiv e  o f  u n d e rs ta n d in g  an ins ider 's  p e rs p e c t iv e ,  na tu ra lis tic  
inquiry, a s e n s e  o f  th e  unique in c o n te x t ,  va lue-laden  inquiry, 
inductive analysis, pe rson al  c o n ta c t  and  insight, and  design  
flexibility (P a t to n ,  1 9 9 0 ;  Schuh & W hitt, 1 9 9 2 ) .  It can  be  labor 
in tensive, d e c e p tiv e ,  and  a p p e a r  t o  be less difficult th a n  it is 
(Biklen & Bogdan, 1 9 8 6 ) .  Such tec h n iq u e s  are f req u en tly  expensive  
(W hitt, 1 9 9 1 )  and  m ay overw helm  th e  re se a rc h e r  with d a ta  and 
decis ions a t  ev e ry  ju n c tu re  (W hitt  & Kuh, 1 9 8 9 ) .  It has also  b een  
said t h a t  q u a li ta t ive  re se a rc h  is less rigorous b e c a u s e  it is s e e n  as 
being su b jec t iv e , is b a se d  on a ssu m p tio n s , and  is value laden. Britain 
( 1 9 8 1 )  d isa g ree d  on th is  issue. He saw  n e ith e r  ex p e rim en ta l  nor 
c o n te x tu a l  eva lu a tion  as  m ore  rigorous. He a rg u e s  t h a t  e a c h  carries 
va lues and  can  only be t e s t e d  in application. Regarding assum ptions , 
it w as Brita in 's  belief ( 1 9 8 1 )  t h a t  in te rp re te r s  o f  b o th  q u a n ti ta t iv e  
and qua li ta t ive  re sea rch  m u s t  m ake su pp os it ions  and  leaps in 
thinking by th e  very  n a tu re  o f exam ination  and ded uc tion . Kane 
( 1 9 8 5 )  w arn ed  re s e a rc h e rs  t h a t  " th e  m ore familiar th e  s i tu a t io n  is 
to  you, th e  m ore  likely you  are  t o  m ake p rem a tu re  ju d g m e n ts  and th e  
m ore e f fo r t  you  will have  t o  m ake to  avoid 
them " (p. 54).
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R esearch  Design 
The m e th o d o lo g y  u sed  for th is  c a se  s tu d y  w as  partly  

q u a n t i ta t iv e  and  pa rt ly  qua li ta t iv e  in n a tu re .  Q u a n ti ta t iv e  d a ta  
co llec tion  w as  in th e  form  of se lf  a d m in is te re d  su rvey . Q ualita tive  
m e th o d s  included o p e n -e n d e d  re s p o n se s  t h a t  followed e ac h  su rvey  
q u e s t io n ,  individual and  g ro u p  in terv iew s, review s o f  school reco rds , 
p roceed ing s  of m ee tin gs , and personal o b se rv a t io n s . More 
specifically, th is  c a se  s tu d y  w as d es ig n ed  to  s e e k  a n sw e rs  to  th re e  
main re se a rc h  q u e s t io n s  m en tio n ed  in th e  in trodu c tio n  t o  th is  
c h a p te r  and d isc u sse d  in th e  se c t io n s  below.

Evolution o f  T ech no lo gy  Im p lem en ta tion
Pertaining to  re se a rc h  q u es tio n  one , I g a th e re d  d a ta  to  gain an 

in -dep th  u n d e rs tan d in g  o f  background  inform ation  on Kendon school 
s y s te m  and  to  d esc r ibe  th e  s y s te m  evolu tion  v iew ed from  th e  
p e rsp e c t iv e  o f  techno log ical c h a n g e s  from  1 9 8 9 / 9 0  th ro u g h  th e  
p re sen t .  In o th e r  words, I so u g h t  t o  give an a cc o u n t  o f  th e  Kendon 
schoo l s e t t in g ,  tech n o lo g ica l  innovations, d iffusion  o f  tech no lo g ica l  
innovations, r a te  o f  ad o p tio n , im p a c ts  o f  techno log ica l  innovations 
on in s truc tion , and  th e  in fluences and  roles of individuals and  g ro u p s  
within th e  school s y s te m . This w as m ad e  possible  th ro u g h  th e  
review s o f school rec o rd s  such  a s  annual re p o r ts  and  m ee tin g s  
p ro ceed ings  such  a s  Kendon School Im provem en t T eam . All th e s e  
so u rc e s  of d a ta  co llec tion  provided d e ta i le d  in form ation  on th e  
m otiv es  o r  thinking underlying th e  e m e rg e n c e  o f  a Kendon tech no lo gy  
plan; th e  range  o f  use  o f  techno logy ; th e  kinds of te ch n o lo g y  being 
u sed  a t  Kendon o v e r  tim e; th e  tim e lines fo r te c h n o lo g y  program s; 
and  th e  kinds o f  o rgan iza tiona l cu ltu re  specific  to  Kendon school.
This in form ation  he lped  m e  to  u n d e rs ta n d  and  d e sc r ib e  techno log ica l 
inven tions, d iffusion  p ro c e s s e s ,  and  c o n s e q u e n c e s  o f  techno log ica l 
c h a n g e s  in th e  schoo l curriculum. This se c t io n  is d isc u sse d  in de ta il 
in c h a p te r  four.
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Roles and  Influences of C hange A g en ts
With Regard t o  re sea rch  q u e s t io n  two, I a t t e m p t e d  to  identify  

individuals and  g ro u p s  within th e  school sy s te m , d e sc r ib e  th e  kind 
of roles th e y  p layed  during th e  concep tu a liza tio n , d e v e lo p m e n t ,  
im p lem en ta tion , and  evaluation  o f  te ch n o lo g y  p rogram s, and 
u n d e rs ta n d  th e  im p a c ts  o f o rgan iza tional cu ltu re  o f th e  school on 
te c h n o lo g y  im p lem en ta tion . The inform ation  on th e s e  a s p e c t s  w as 
g a th e r e d  th ro u g h  a se lf -a d m in is te red  su rv ey  and follow -up personal 
in te rv iew s. The in fo rm ation  he lped  m e to  c lassify  individuals and 
g ro ups  a s  te c h n o lo g y  leaders  and  followers o v e r  th e  p a s t  five y e a rs  
and to  u n d e rs ta n d  th e  dynam ics of th e  school sy s te m . This sec t io n  is 
d isc u sse d  in c h a p te r  five.

Beliefs. E x p e c ta t io n s ,  a n d  Ins tru c tiona l  P ra c t ice s
Concerning re sea rch  q ues tio n  th re e ,  I so u g h t  t o  u n d e rs ta n d  th e  

fa c to r s  (beliefs , e x p e c ta t io n s ,  in s truc tio na l  p ra c t ic e s )  t h a t  have 
m o tiv a te d  a n d /o r  c re a te d  re s is ta n c e s  t o  th e  im p lem en ta t io n  o f 
Kendon tech n o lo g y . T h a t  is, th e  im p a c ts  of philosophical a t t a c h m e n t ,  
individual and g roup  a t t i tu d e s ,  and  th e  e x te n t  o f te c h n o lo g y  adop tion  
in th e  c la ss ro o m s  and c o m p u te r  lab o ra to ry  se t t in g .  D ata  w ere  
c o l le c te d  th ro u g h  rec o rd s  o f  m ee tin g s ,  th e  se lf -a d m in is te red  
su rvey , p e rsona l  in terv iew s, and  p e rso na l o b se rv a t io n s .  This 
q u a li ta t iv e  in fo rm ation  is d isc u sse d  in th e  c h a p te r s  five and  six.

P o p u la t io n
T he Kendon school population  consid ered  for th is  s tu d y  

included all Kendon p a re n ts  and  te a c h e r s ,  s ta f f ,  and  un ivers ity  and 
com m un ity  m em b ers  w ho are  d irec tly  involved in Kendon school 
p ro g ram s--  th u s ,  all a d u lts  who c o n s t i tu te  th e  Kendon school 
sy s te m . W hen se lec tin g  Kendon school and  th e  people  within th e  
school s y s te m  fo r  th e  s tu d y , a n u m b er  o f issues  w ere  considered .

Kendon E lem entary  is a specia l school, n o t  m ere ly  b e c a u se  of 
th e  c o m m itm e n t  o f th e  facu lty  and  s ta f f  to  th e  schoo l mission 
s t a t e m e n t ,  b u t  b e c a u se  it is o n e  of tw o  e le m e n ta ry  sch o o ls  in
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Lansing t h a t  has b e en  s e le c te d  a s  a Professional D evelopm en t School 
(PDS).

One o f  th e  goals o f  th e  school is to  c re a te  a learning 
e n v iro n m en t  in which s tu d e n ts  and  te a c h e r s  could e ffe c t iv e ly  apply 
c o m p u te rs  t o  fac il i ta te  th e ir  work. Kendon is a PDS which has  local 
and wide a rea  (e lec tron ic )  ne tw orks  and ev e ry  t e a c h e r  has m ade  it a 
p rac tice  to  use  c o m p u te r s  in th e  c la ss roo m  and lab s e t t in g  to  
en h an ce  instruction . I could reasonab ly  a ssu m e  t h a t  d ue  to  th e  
a d o p tio n  o f  schoolw ide  tec h n o lo g y -  s u p p o r te d  in s tru c tiona l  
p ro g ram s by th e  school s y s te m , p a r t ic ip a n ts  would be  willing to  
sh a re  th e ir  ideas, ex p e r t is e ,  and  e x p e r ien c es  in schoo l tech n o lo g y  
im p le m e n ta t io n  w ith  o th e r  schoo ls .

T he tec h n iq u e s  u sed  to  recru it th e  p a r t ic ip an ts  fo r  th e  s tu d y  
w ere  th e  following.

1. I informally c o n ta c te d  all Kendon t e a c h e r s  fo r  th e ir  
p a r t i c ip a t io n .

2. I r e q u e s te d ,  from  th e  school principal and  so m e  
te a c h e rs ,  th e  n am es  o f p a re n ts  and  com m un ity  m em b ers  
who have  b e en  actively  involved in th e  Kendon techn o log y  
p ro g ram (s) .

3. L e t te r s  w ere  a d d re s s e d  t o  all iden tif ied  individuals 
explaining th e  p u rp o se s  o f th e  s tu d y  and  req u e s t in g  the ir  
partic ipa tion  on vo lun ta ry  basis. T h ey  w ere  a s su re d  of 
co n fid en tia li ty  o f pa rt ic ip a tion  and  in fo rm ation  t h a t  m ay  
be  provided by th e s e  people.

During th e  review  of school d o c u m e n ts  and  personal o b se rv a t io n s , 
e v e ry  individual a n d /o r  g roup  w ho w as d irec tly  involved in Kendon 
school p ro g ram s w as co n s id e re d  fo r  th is  s tu d y . This kind o f  inquiry 
provided  an in -d ep th  in form ation  p e r t in e n t  t o  th e  main re se a rc h  
question  one  o f  th e  s tudy .

D ata  Collection: S ou rces  o f  In form ation  
In an e f fo r t  t o  se e k  an sw ers  to  th e  th re e  re sea rch  

q u es tio n s , th e  inquiry involved a tw o  d if fe re n t  a p p ro a c h e s  to  d a ta
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co llec tion . Initially, d a ta  w e re  c o llec ted  th ro u g h  review  of school 
d o c u m e n ts ,  p a r t ic ip a n t  o b se rv a t io n s ,  and  fo rm ativ e  ev a lu a tion  
which c o n s t i tu te d  one  ap p ro ach  of th e  d a ta  collection. Som e o f  w ha t 
w as  lea rn ed  h e re  fo rm ed  th e  basis  fo r  c o n s tru c t in g  in s tru m e n ts  
used  in th e  se co n d  approach . Each approach  or techn iq ue  to  th e  d a ta  
co llec tion  is d e sc r ib e d  in th e  following se c t io n s .

D ata  Collection for Evolution o f T echno logy  Im p lem en ta tion
C oncerning  th e  f irs t  ap p ro ach  to  d a ta  collec tion , I received  

perm iss ion  from  th e  schoo l principal t o  review  all te c h n o lo g y  
re la te d  d o c u m e n ts  and  audio t a p e s  reco rd ed  during g roup  m ee tin g s  
b e tw e e n  1 9 8 9 / 9 0  and 1 9 9 2 / 9 3  school years .  As th e  Michigan S ta te  
University  P ro fess iona l D ev e lo p m en t School (MSU-PDS) tec h n o lo g y  
re se a rc h  a s s i s t a n t  and th e  Michigan S t a te  University-K endon 
E lem entary  PDS C oordinator, I had th e  o p p o r tu n ity  to  be a 
p a rt ic ipan t o b se rv e r  in th e  school s y s te m  and  o f th e  Kendon 
tec h n o lo g y  im p lem en ta tio n  p rocess .  T he  a s p e c t  of m y role 
e n c o m p a s s e d  being physically in th e  school s e t t in g  for tw o  full 
a cad em ic  y ea rs ,  working with t e a c h e r s  and  s tu d e n t s  in th e  
c la ss ro o m s and  labora to ry , observ ing  and taking n o te s  on  hum an and 
techn ica l  m a t te r s ,  a t te n d in g  m ee tin g s  with Kendon facu lty , p a re n ts ,  
and  com m un ity  m em b ers .  Thus, I sh a red  c o n te x t  o f  techno logy  
d iscu ss io n s  during specia l te c h n o lo g y  m ee tin g s ,  School Im p ro vem en t 
Team , and  Extended  Lunches.

P a r t i c i p a n t s . All Kendon te a c h e r s ,  ad m in is tra t iv e  s ta f f ,  
p a re n ts ,  c o m m u n ity  m em b ers ,  Michigan S ta te  University  
co llab o ra to rs ,  an d  p e rso n n e l  o f  Lansing School D istrict who d irec tly  
involved in Kendon school p rogram  w ere  cons idered  in th is  d a ta  
co llec tion . Specifically, t h e  d a ta  w ere  co llec ted  th ro u g h  th e  
following p ro c e d u re s .
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Reviews of school tech n o lo g y  reco rds  and  rep o r ts .  The review 
of d o c u m e n ts  and m ee ting  proceed ings focused  m ore on "Who", 
"W hat", and  "How" techno logy  issues. The "Who" w as re la ted  to  
individuals and  g roup  of individuals; "W hat" w as re la te d  to  th e  kinds 
o f influences and roles p layed by th e s e  people. The "How" w as 
re la ted  t o  th e  m an n er  in which th e s e  people  used  to  handle 
adm in is tra t ive , techn ical,  and  hum an m a t te r s  re la te d  to  tech no logy . 
All key w ords, ph rases ,  a n d /o r  s t a t e m e n t s  by th e  principal, 
t e a c h e r s ,  and  p a re n ts  w e re  faithfully  rec o rd ed  w ith o u t  rese rv a tio n s .

Audio ta p e s .  All audio t a p e s  reco rded  during th e  E xtended  
Lunches, Core T eam , and  School Im provem en t m ee tin g s  b e tw ee n  
1 9 8 9 - 1 9 9 0  and th e  c u rre n t  y e a r  ( 1 9 9 3 - 1 9 9 4 )  w ere  t ran scr ib ed . This 
in fo rm ation  he lped  th e  in v es tig a to r  to  b e t t e r  pe rce ive  th e  
indiv idual's  p e rso n a li ty ,  a t t i tu d e ,  c o m m u n ica tio n  skills, be lie fs  and  
e x p e c ta t io n s  t h a t  have  specifically  in fluenced  th e  im p lem en ta t io n  
o f tech no lo gy  a t  Kendon.

P a r t ic ip a n t  o b s e rv a t io n s .  As a te c h n o lo g y  re se a rc h  a s s i s ta n t  
and PDS C oord ina to r  in th is  school gave  m e o p p o r tu n ity  t o  m ake 
genera l  o b se rv a t io n s  ove r a tw o  c o n sec u tiv e  school y e a rs  ( 1 9 9 2 / 9 3  
and 1 9 9 3 / 9 4 ) .  Particularly, b e tw e e n  Jan u ary  and  Ju n e  1 9 9 4 ,  I 
w orked  w ith t e a c h e r s  and  s tu d e n ts  b o th  in th e  c la ss ro o m s and 
c o m p u te r  lab o ra to ry . All tech n ica l  and  hum an  issues  w ere  carefully  
o b se rv ed ,  espec ia lly  during th e  lab o ra to ry  sess ion s . T h e se  helped m e 
t o  d e v e lo p  field n o te s  in a form  o f  weekly journals . I casually  
e n g a g e d  in so m e  informal d iscuss ions  with th e  t e a c h e r s  on  th e ir  
re sp e c t iv e  u se s  o f th e  new  c o m p u te rs .  Again, on th re e  occasions, 
a f t e r  School Im provem en t T eam  (SIT) m ee tin gs , I had  o p p o r tu n ity  to  
e n g a g e  in so m e  informal d iscuss ions  with tw o  p a re n ts  on w h a t  th e y  
"say"  a b o u t  th e  schoolw ide tech n o lo g y  im plem enta tion .

F o rm a tiv e  e v a lu a t io n . A t th e  end  of W inter te rm , 1 9 9 4  I 
c o n d u c te d  an  informal fo rm ativ e  evaluation , in th e  fo rm  o f  self-
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a d m in is te re d  su rv ey  o f  five i te m s  with regu lar and  specia l 
e d u ca tio n  te a c h e rs  ( s e e  Appendix C). The purpose  w as to  a s s e s s  th e  
t e a c h e r s '  needs , concerns , and  p e rc ep tio n s  in o rd er  to  improve 
tech n o lo g y  su p p o r t  se rv ices  to  te a c h e r s  and  s tu d e n ts .

S u m m a ry . Thus, during th e  f irst app roach  o f  th e  d a ta  
co llec tion , in form ation  w as  g a th e r e d  th ro u g h  review s o f school 
techn o log y  reco rds  and  repo rts ,  which fo cu sed  on "Who, What, and 
How" te c h n o lo g y  issues. In addition, inform ation  w as  co llec ted  on 
audio t a p e s  to  u n d e rs ta n d  individual's personality , a t t i tu d e ,  
co m m u n ica tio n  skills, beliefs, and  e x p e c ta t io n s .  Again, th rou gh  
p a r t ic ip a n t  o b se rv a t io n s ,  so m e  techn ica l  and hum an  issues  a s  well 
a s  w h a t  so m e  Kendon te a c h e r s  and p a re n ts  "say"  w ere  n o ted . Finally, 
fo rm ativ e  eva lua tion  w as c o n d u c te d  to  a s s e s s  th e  t e a c h e r s '  needs, 
conce rns ,  and  p e rcep tions . Data co llec ted  th ro u g h  th is  ap p ro ach  are  
fully d isc u sse d  in c h a p te r  four.

Four m ajo r th e m e s  w ere  identified  during th e  f irs t  ap p ro ach  of 
th e  d a ta  collec tion  were:

1. Key T echno logy  A cto rs  and  th e ir  R espective  Roles and
In f lu en c es .

2. O rg an iza tio n a l  C ulture .
3. Beliefs, E xpec ta tions , and  A doption  o f  Technology.
4. Perce ived  Instructional C han ges  o v e r  t im e  and

T echno logy  Modeling.
T h e se  th e m e s  w ere  used  to  c o n s t ru c t  in s t ru m e n ts  fo r  se lf­
a d m in is te re d  su rv e y s  and  person al in terv iew s. This se c o n d  app roach  
to  d a ta  collec tion  a t t e m p t e d  to  se ek  re s p o n se s  t o  re sea rch  
q u e s t io n s  tw o  and th ree .  T h a t  is, th e m e  1 and  th e m e  2 fo rm ed  th e  
basis  fo r  seek ing  re sp o n se s  to  re sea rch  q u e s t io n  tw o. T hem e  3 and 
th e m e  4 w ere  u sed  to  se e k  re sp o n se s  to  re sea rch  q u e s t io n  th ree .
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Data Collection For Roles and  Influences o f Kendon 
T echno logy  C hange A g e n ts  and  D ata  Collection for Beliefs. 
E x p e c ta t io n s ,  and  In s tru c tio n a l  P ra c t ice s

For t h e  se co n d  d a ta  co llection  approach , tw o  d if fe ren t  
ve rs io ns  of a se lf -a d m in is te red  survey , "T ea ch e r  vers ion  and  P a ren t 
& Business p a r tn e r  version", w ere  developed . The wording o f  th e  
fo rm er w as m ore  d ire c te d  a t  th e  t e a c h e r s  a s  being p a r t  of th e  school 
s y s te m  and  also a s  being th e  principal e n d -u se rs  of th e  techn o log y  
a t  Kendon. The la t t e r  w as  fo rm u la ted  to  seek  re sp o n se s  from  p a re n ts  
and  bu s in ess  p a r tn e rs  as  being p a r t  o f  th e  school s y s te m  as  well as  
being d ire c t  o r  ind irect o b se rv e rs  to  te ch n o lo g y  app lica tions  a t  
Kendon (se e  Appendix A and  B). However, bo th  versions so u g h t  th e  
s a m e  in fo rm ation .

P a r t i c i p a n t s . In seek ing  re s p o n se s  t o  re se a rc h  q u e s t io n s  tw o  
and th re e  (i.e., se co n d  app roach), d a ta  w ere  co llec ted  from  16 
individuals and  g ro u p s  within th e  school s y s te m  ( s e e  Table  A below).
T h a t  is, tw o  te a c h e r s  w ho provided  less de ta iled  inform ation  during 

th e  se l f -a d m in is te red  su rvey , th e  school principal, and  tw o  ne tw ork  
m a n a g e rs  w ere  s e le c te d .  All Kendon facu lty  m e m b e rs  w ere  s e le c te d  
b u t  only nine ev en tua lly  p a r t ic ip a ted .  The p a r t ic ip a n ts  included th e  
school principal, six regu la r  t e a c h e r s ,  and  tw o  Special E ducation  
te a c h e r s .  Two Kendon adm in is tra t ive  s ta f f  m e m b e rs  and  th re e  
p a re n ts  w ere  s e le c te d  on th e  basis  o f  th e ir  d i re c t  invo lvem en t with 
Kendon tec h n o lo g y  issues ,  particu larly  during th e  School 
Im prov em en t T e a m  and  s t a f f  m ee tin gs , a s  n o ticed  from  th e  school 
reco rd s  and  confirm ed  by th e  school principal. T he tw o  p a r t ic ip a n ts  
from  th e  local bank (K endon business  p a r tn e rs )  w ere  s e le c te d  
b e c a u se  th e y  d irec tly  w orked with 4 th  g rad e  s tu d e n ts  and  th e ir  
te a c h e rs ,  using te lec o m m u n ica t io n  s y s te m  as  a su p p o r t ,  th ro u g h o u t  
th e  W inter and  Spring te rm s  o f  1 9 9 4 .  The inform ation  g a th e re d  from  
th e s e  p a r t ic ip a n ts  he lped  to  provide deta il  r e s p o n se s  t o  re sea rch  
q u e s t io n s  tw o  and th ree .
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Table A: P a rt ic ipan ts  For S econd  A pproach  To D ata  Collection

STUDY PARTICIPANTS

STATUS NUMBER PERCENTAGE
Kendon Faculty  9 56
P a r e n t s  3 19
B u sin ess  P a r tn e r s  2 12.5
Kendon S ta ff  2 12.5

S ta g e  one: S e lf -ad m in is tra te d  survey . T he  q u e s t io n n a ire s  
c o n ta in e d  15 ty p e s  o f  i te m s  which w ere  c lassified  in to  six s e c t io n s  
(A-F). Each ty p e  o f item  w as des ig ned  to  seek  re s p o n se s  perta in ing 
to  p a s t  (i.e., 1 9 8 9 / 9 0 - 1 9 9 2 / 9 3 )  and  p re s e n t  ( 1 9 9 3 / 9 4 )  views. Each 
ty p e  o f  item  c o n ta in e d  tw o  q u es tio ns , e x c e p t  views on training and 
in fluences which c o n ta in e d  fou r q u e s t io n s  each , th u s  giving a to ta l  
o f  3 4  q u es t io n s .

Each q u e s t io n  w as sca led  from  "None to  Very High" which 
prov ided  an o p p o r tu n ity  t o  co llec t q u a n ti ta t iv e  d a ta  from  th e  
re sp o n d e n ts .  Also, an o p e n -e n d e d  re sp o n se  fo rm a t  acco m p an ied  each  
q u es t io n  t h a t  p e rm it te d  r e s p o n d e n ts  to  provide a d e ta iled  
exp lana tion  (i.e., qua lita tive  d a ta )  to  e ac h  ra te d  i tem  on th e  
qu es tio n n a ire .  In o th e r  w ords, th is  re sea rch  co m bin ed  s t ru c tu re d  and 
u n s t r u c tu r e d  inquiry.

This p h a se  of th e  d a ta  collection involved tw o -s ta g e  approach . 
S ta g e  on e  w as  purely a se lf -ad m in is te red  su rv ey  and  s t a g e  tw o  w as 
follow -up individual and  g ro u p  in te rv iew s with so m e  s e l e c te d  
te a c h e r s .  T he q u es tion na ire  w as  handed  to  th e  p a r t ic ip a n ts  with 
c o v e r  le t te r s .  T hree  day s  la te r  I b eg an  to  receive  re s p o n se s  from  th e  
p a r t ic ip a n ts .  I carefu lly  rea d  th ro u g h  th o s e  w ri t te n  re sp o n se s .  This 
he lped  m e  t o  g a th e r  additional c lues or p ro b es  t h a t  w ere  u sed  to
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prep a re  th e  final fo rm a t  fo r s u b s e q u e n t  individual and  g roup  
in te rv iew s w ith  th e  te a c h e r s .

S ta g e  tw o: Individual and  g roup  in te rv iew s. Individual and  
g ro up  in te rv iew s w e re  c o n d u c te d  t o  g a th e r  additional in -dep th  
in form ation  a b o u t  th e  tec h n o lo g y  leadersh ip  role and  its 
im plica tions fo r th e  tec h n o lo g y  im p lem en ta tio n  o v e r  a five y e a r  
period. All th e  in te rv iew s w ere  audio  reco rd ed . Som e critical c lues 
o r p ro b es  w ere  u se d  by th e  re se a rc h e r  to  p ro m p t th e  in te rv iew ees .
All th e  m ajo r issu es  ra ised  by th e  in te rv iew ees  w ere  w r i t te n  down 
in a fo rm  o f  synopsis . Since m uch w ri t ten  inform ation  w as o b ta in ed  
in th e  s e l f -a d m in is te re d  su rvey , th e  fo llow -up individual in te rv iew s 
with so m e  t e a c h e r s  w ere  rela tively  sh o r t ,  i.e., b e tw e e n  1 5 -2 0  
m inu tes . One g roup  in terview  with th e  school tec h n o lo g y  m an ag ers  
la s te d  a b o u t  4 5  m inu tes .

S u m m a ry . D ata  w ere  c o l le c te d  th ro u g h  se lf -a d m in is te red  
su rv ey  an d  personal in terview s. This se co n d  app roach  t o  d a ta  
co llec tion  a t t e m p t e d  to  u n d e rs ta n d  and d escr ib e  (1 )  th e  w ays in 
which chang ing  roles, policies, and  p ro c e d u re s  in th e  schoo l s y s te m  
did in fluence th e  im p lem en ta t io n  of tech n o lo g y  (i.e., re sp o n se s  
t o  re se a rc h  q u e s t io n  tw o ) and  (2 )  th e  w ays in which c h a n g e s  in 
e x p e c ta t io n s ,  be liefs , an d  in s truc tio na l  p ra c t ic e s  o f  va rious  a c to r s  
within th e  school s y s te m  did p ro m o te  o r  h inder Kendon t e a c h e r s ’ 
ado p tio n  o f  tec h n o lo g y  in th e  curriculum (i.e., r e s p o n se s  to  resea rch  
q u e s t io n  th r e e ) .  T h a t  is, t h e  se lf -ad m in is te red  su rv ey  and  personal 
in te rv iew s s o u g h t  to  iden tify  T echno logy  lea d e rs  and  fo llow ers on 
th e  bas is  o f  th e ir  r e s p e c t iv e  ro les  and  in fluences, o rg an iza tiona l 
c u ltu re  o f  th e  schoo l s y s te m ,  beliefs, e x p e c ta t io n s ,  in s truc tio na l  
p rac tices ,  and  Kendon tech n o lo g y  as  a techn o log y  m odel o v e r  th e  five 
y e a r  period. D ata  c o llec ted  th ro u g h  th is  ap p ro ach  a re  fully d iscu ssed  
in C h a p te rs  five and  six.
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D ata  Analysis
O v e rv ie w

Analysis o f  m uch o f  th e  in -dep th  qua li ta t ive  d a ta  involved 
p ro c e d u re s  fo r identify ing m ajor c o n te n t  th e m e s  in d o c u m e n ts ,  
c o m m e n ts ,  and  o b se rv a t io n s .  However, th e  analysis o f  q u a n ti ta t iv e  
in fo rm a tion  involved sim ple  co m p a r iso n s  o f  p a s t - to - p r e s e n t  
c h a n g e s  in m any  variab les  as  well as  m ore com plex  analyses. The 
m ore com plex  an a ly se s  w e re  designed  to  exam ine  th e  dynam ics of 
p e o p le 's  roles in th e  school, exam ine th e  s t ru c tu re  o f th e ir  
p e rc e p t io n s ,  and  t r a c e  p a s t - to - p r e s e n t  m o v e m e n ts  in th e  s t ru c tu re  
of both .

Analysis o f  th e  q u a li ta t iv e  d a ta  ( id en tif ica tio n  o f  m ajo r 
th e m e s ,  s u b th e m e s ,  and  issu es  and co n ce rn s )  w as p e rfo rm ed  to  
desc r ib e  th e  background  o f  Kendon school and  th e  evolution of 
te c h n o lo g y  im p lem en ta t io n . This kind o f analysis  p rov ided  answ ers  
to  re se a rc h  q u es t io n  one.

The d a ta  from  th e  se lf-ad m in is te red  su rvey  and  personal 
in te rv iew s w ere  an a ly ze d  to  c lassify  te c h n o lo g y  lea d e rs  and 
follow ers and  to  u n d e rs ta n d  th e  kinds o f  beliefs held by individuals 
and  g ro u p s  and  th e i r  e x p e c ta t io n s ,  t e a c h e r s '  in struc tional p rac tices ,  
and  th e  e x te n t  to  which all t h e s e  variables have  influenced te a c h e r s '  
a d o p tio n  o f  te c h n o lo g y  in th e  curriculum. T h ese  re su l ts  provided 
an sw e rs  t o  re se a rc h  q u e s t io n s  tw o  and  th ree .

The analysis te c h n iq u e  u sed  to  uncov er  th e  s t ru c tu re  of 
re la t io n sh ip s  am o n g  n u m e ro u s  variab les, m ultid im ensional scaling  
(MDS), w as  s e le c te d  b e c a u se  it  p e rm its  th e  u se  o f d a ta  sa tisfying:
(a )  only minimal a s su m p tio n s  regard ing  th e  level o f  m e a s u re m e n t  
involved and  (b) only ve ry  basic  tr iangula tion  a ssu m p tio n s  regarding  
re la tionsh ip s  am o n g  variab les . This is im p o r ta n t  w hen  th e  n um ber of 
c a s e s  is small a s  is th e  s i tu a t io n  o f th is  s tu d y . T he prim ary resu lt 
o f  th is  ty p e  o f  analysis  is a graphical d isp lay  o f  re la tionsh ips  am ong 
e n t i t ie s  in a s y s te m ,  r a th e r  th an  s ta t i s t ic a l  in fe re n ce s .  Since 
re s p o n s e s  to  e a c h  variab le  w ere  on a unipolar sca le , c a lcu la ted  
re la t io n sh ip s  v a r ied  from  high sim ilarity  (low d iss im ila rity )  to  low
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sim ilarity  (high d issim ilarity ) and, a s  a resu lt,  w ere  re la tive ly  e a s y  
to  in te rp re t .

In o t h e r  w ords , m ultid im ensional scaling  s e e m e d  w ell-su ited  
to  th e  analysis  o b je c tiv e s  o f th is  re sea rch  s ince  it a t t e m p t s  to  
fac il i ta te  u n d e rs tan d in g  by reducing  a large and  com plex  s e t  of 
re la tionsh ip s  to  a spa tia l  analog  in which e a c h  e n t i ty  is r e p re s e n te d  
in a s p a c e  with j u s t  a few  d im ensions. In te rp re ta t io n  o f  th e  spa tia l 
p lo t involves looking fo r  c lu s te rs ,  p a t te rn s ,  flows and  s t r u c tu r e s  of 
e n t i t ie s  within th e  sp a ce .  The a x es  th e m se lv e s  do  n o t  necessarily  
m ean  an y th ing  in such  analysis.

Analysis o f  Q ua lita tive  D ata  Regarding 
Evolution o f  T echn o log y  Im p lem en ta tio n

The d a ta  co llec ted  th ro u g h  th e  reviews o f Kendon school 
reco rd s ,  m e e tin g  p ro ceed ing s , p a r t ic ip a n t  o b se rv a t io n s ,  and  
fo rm a tiv e  eva lua tion  (i.e., f irs t  ap p ro a ch  o f  th e  d a ta  co llec tion) 
w ere  ana lyzed  to  u n d e rs ta n d  th e  background  o f Kendon E lem entary  
and  Kendon tec h n o lo g y  vision and im p lem en ta tion  p ro cess .  
In form ation  on Kendon school curriculum, individuals and  g ro u p s  
within th e  school sy s te m , th e  n a tu re  o f th e ir  invo lvem en t in 
te c h n o lo g y  issu e s  and  ac tiv it ie s , and  th e ir  c o n c e rn s  w ere  carefully  
s tu d ie d .  Particularly , a t t e n t io n  w as given  to  th e  following:

n a tu re  o f  issues, c o n ce rn s ,  ideas, su g g e s t io n  ra ised  and 
reso lu tion s  o r dec is ions  m ad e  a b o u t  tec h n o lo g y  
kinds and  so u rc e s  o f  tech no log ies  o b ta in ed  and  used  each  
y e a r
ins truc tiona l p u rp o se s  se rv e d  by th o s e  tec h n o lo g ie s  
all individuals and  g ro u p s  who have  d irec tly  o r  indirectly  
p a r t ic ip a te d  in te c h n o lo g y  d iscu ss io n s  an d  ac t iv i t ie s  
m ajo r  c o m m e n ts  and  s t a t e m e n t s  a b o u t  and  by individuals 
and  g ro u p s  w ith  regard  to  techno logy  
p e rson a l  and  p ro fess iona l in te re s ts  m a n ife s te d  by 
individuals a n d  g ro u p s
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a c t iv e  and  inac tive  partic ipa tion , co m m u n ica tio n  and
m o tiv a tio n a l  skills m a n ife s te d  during te c h n o lo g y
d isc u s s io n s  a n d  a c t iv i t ie s
individual an d  g ro u p  f ru s t ra t io n s ,  anx ie ty ,
e n c o u ra g e m e n t ,  and  e n th u s ia sm  with tech n o lo g y
techn ica l  and  pe rson ne l su p p o r t  s y s te m s
e tc .

This analysis  he lped  m e iden tify  th e  kind of techno log ical 
innovations t h a t  have ta k e n  place, th e  media or tech n o lo g y  used, the  
im p a c ts  o f  th e  tec h n o lo g y  on d if fe re n t  instructional e v e n ts ,  th e  ra te  
o f  ado p tio n  o v e r  th e  five y e a r  period, and  d if fe ren t  roles and 
in fluences o f  individuals and  g ro u p s  within Kendon schoo l sy s te m . 
T h ese  th o ro u g h  review s provided  de ta iled  in form ation  respond ing  to  
re se a rc h  q u e s t io n  one, regard ing  th e  evolu tion  o f  tech n o lo g y  
im p le m e n ta t io n  in th e  school sy s te m .

A nalysis o f Q ua lita t ive  D ata  Regarding 
C o m m e n ts  and  O b se rv a tio n s

All recurring  m ajor e v e n ts ,  issues, and  p rob lem s (i.e., 
c o n te x tu a l  in fo rm ation ) n a r ra te d  a n d /o r  s t a t e d  which w ere  
iden tified  from  th e  schoo l reco rd s ,  m ee tin g  p ro ceed in g s , w ri t ten  
r e s p o n s e s  t o  s e l f -a d m in is te re d  su rvey , p e rso n a l  in te rv iew s, 
fo rm a t iv e  ev a lua tion , an d  p a r t ic ip a n t  o b se rv a t io n s  w ere  carefu lly  
n o ted .  Inform ation g a th e re d  from  all t h e s e  so u rc es  helped  m e to  g e t  
d e ta i le d  in fo rm ation  on Kendon p a re n ts ,  co m m u n ity  p a r tn e rs ,  s ta ff ,  
facu lty ,  Lansing School D istrict, and  Michigan S ta te  University 
c o l la b o ra to rs  a s  well a s  th e i r  r e s p e c t iv e  ro les, in fluences , be liefs , 
and  e x p e c ta t io n s  a b o u t  Kendon tech n o lo g y  im p lem en ta tion  p rog ram s 
ov er  th e  p a s t  five years .  Thus, th is  b road  p ic ture  guided my 
c o n s t ru c t io n  o f an h istorical profile o f Kendon tec h n o lo g y  b e tw e e n  
1 9 8 9 / 9 0  and 1 9 9 3 / 9 4  school years.
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Analysis Of Q u an tita t iv e  D ata  on Kendon T echnology 
L eaders  and  Followers and  Data on Beliefs. E xp ec ta tio ns  
an d  In s tru c t io n a l  P ra c t ic e s

Each q u e s t io n  in th e  se lf -ad m in is te red  su rv ey  had  re sp o n se  
c a te g o r ie s  ranging from  "None" to  "Very High", and re sp o n se s  to  each  
w ere  c o d ed  0  th roug h  5. The graphical sum m ary  ana ly ses  described  
below w ere  p e rfo rm ed  using th is  coding o f th e  d a ta .

Graphical analysis. D issim ilarity c o e f f ic ie n ts  w e re  c a lc u la te d  
from  d a ta  c o d e d  from  none (0 )  to  very  high (5 ). Two in te rassoc ia tion  
m a tr ic e s  o f  Euclidean d i s ta n c e s  (Spicer, 1 9 7 2 )  w ere  c a l c u l a t e d -  
first, one  m atrix  re p re se n t in g  d a ta  co llec ted  from  q u e s t io n s  1 and  2 
o f  th e  questionna ire  (se e  sec tio n  A of A ppendices A and B: "D egree of 
Influence") with rega rd  to  re sea rch  q u es tio n  tw o, and secon d , 
a n o th e r  m atrix , re p re se n tin g  variab les on  q u e s t io n s  3 - 3 4  ( s e e  
se c t io n s  B to  F o f A ppend ices  A and B) with r e s p e c t  to  research  
q u e s t io n  th re e .

Each m atrix  w as inpu t to  th e  m ultid im ensional scaling (MDS) 
p ro ce d u re  and  a 3 -d im ensional so lu tion  w as ca lcu la ted . T he  
c o o rd in a te s  w ere  th e n  p lo t te d  to  p ro duce  a 3-D spatia l 
r e p re s e n ta t io n  o f  d is ta n c e  re la tion sh ip s  am on g  th e  variab les  
involved .

Concerning  re se a rc h  q u e s t io n  tw o, th is  te c h n iq u e  w as u sed  to  
s e e  re la tio nsh ip s  t h a t  e x is te d  b e tw e e n  tech n o lo g y  lea d e rs  and 
follow ers o v e r  th e  five y e a r  period (q u es t io n s  1 and  2 o f  th e  se lf ­
ad m in is te re d  su rv ey  qu es tio n n a ire  of A ppend ices A and  B). This 
tec h n iq u e  he lped  m e u n d e rs ta n d  th e  d e g re e  o f  influence and  th e  kinds 
o f  ro les p layed  by individuals and g ro u p s  within th e  school s y s te m  
o v e r  tim e. I w as  th e n  ab le  to  classify  th e s e  individuals and  g rou ps  
a s  e i th e r  te c h n o lo g y  lea d e rs  ( innovato rs ,  opinion leaders , o r  early 
a d o p te r s )  o r fo llow ers (i.e., a u th o r i ty  d ec is io n -m ak ers  o r  la te  
m ajo rity  a d o p te r s ) .  Also, th is  inform ation  he lped  m e exam ine  th e  
p a ce  o r r a te  o f  ad o p tio n  o f  individuals and  g rou ps  within th e  school 
s y s te m  and  th e  qua lity  o f  ins truc tion  on th e  basis  o f  o rgan iza tional



57

c u ltu re  su c h  a s  te c h n ic a l  s u p p o r t  s y s te m s ,  inserv ice  tra in ing  
p ro g ram s , in s tru c t io n a l  policies, and  m o tiv a tio n a l  s t r a t e g i e s  
specific  t o  Kendon school.

Concerning  re se a rc h  q u e s t io n  th re e ,  th e  analysis  tech n iq u e  
w as used  to  exam ine  th e  d a ta  in o rd e r  to  identify  th e  kinds of 
be liefs  p e rce iv ed  by  th e  p a r t ic ip a n ts  o f individuals and  g ro u p s  
within th e  schoo l s y s te m ,  th e ir  e x p e c ta t io n s  fo r  su c ce ss fu l  
im p lem en ta t io n  o f  th e  tech n o lo g y , and  th e  p e rce iv ed  instructional 
p rac t ic es  o f Kendon te a c h e r s  (su rvey  q u e s t io n s  3 - 3 4  of 
A ppendices A and B).

Summary statistics. A d esc r ip t iv e  analysis w as  run to  p roduce  
su m m ary  s t a t i s t i c s  fo r  all q u a n t i ta t iv e  d a ta  o b ta in e d  th ro u g h  se lf­
ad m in is te red  su rv ey s  (q u es t io n s  1 - 3 4  of A pp end ices  A and  B). All 
th e  i te m s  on th e  q u e s t io n n a ire  w ere  c lassified  in to  six dom ains  in 
th e  fo rm  of tab les :  D egree  o f  Influences; T echno logy  Involvem ent; 
and  N atu re  Of Influences s o u g h t  re s p o n se s  to  re se a rc h  q u e s t io n  two. 
Beliefs and  E xpec ta tion s ;  T echno logy  A doption; and  T echnological 
C hanges  O ver Five Year Period also so u g h t  re s p o n se s  t o  re sea rch  
q u e s t io n  th re e .

R esp o n ses  o f 0  to  2 w ere  classified  a s  "low", p e rc e n ta g e s  for 
sc o re  3 w ere  c lassified  a s  an "av e rag e" , and  p e rc e n ta g e s  for s c o re s  
4  and  5 w ere  c lassified  a s  "high" and  p e rc e n ta g e s  w ere  ca lcu la ted . 
C ategoriz ing  th e  sc o re s  he lped  m e to  u n d e rs tan d  and  in te rp re t  th e  
r e s p o n s e s  regard ing  p e rc e p t io n s  o f  te c h n o lo g y  im p lem en ta tio n .

Analysis Of Q ualitative  D ata  on Kendon T echno logy  
L eaders  and  Followers and  D ata  on Beliefs. E x p ec ta t io n s  
a n d  In s tru c t io n a l  P ra c t ic e s

T he qua li ta t ive  d a ta  g a th e re d  th ro u g h  th e  w ri t ten  o p e n -e n d e d  
re s p o n s e s  to  e ac h  q u e s t io n  in th e  se lf -a d m in is te red  su rv ey  
q u e s t io n n a ire  and  th e  s t r u c tu r e d  in te rv iew s a d d re ss in g  t h e s e  sa m e  
q u e s t io n s  w ere  exam ined  to  iden tify  th e m e s .
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W hen coding and classifying th e  th e m e s  and s u b th e m e s  
identified , a t t e n t io n  w as given to  th e  following.

1. Major p h ra se s  o r  s t a t e m e n t s  by th e  p a r t ic ip a n ts  t h a t  
c a p tu re  th e  fu n d am e n ta l  m ean ing  or significance  of 
Kendon techno log ica l innovations.

2. E ssen tia l s t a t e m e n t s  by th e  p a r t ic ip a n ts  a b o u t  th e ir  
pe rson a l  a t t r ib u t e s  and  p ro fess ion a l  ac t iv i t ie s  o f th e  
lead e rs  and  fo llow ers with reg a rd  to  c o m p u te r  
a p p l ic a t io n s .

3. Specific  qualities , s i tu a t io n s ,  and  c o n te x ts ,  t h a t  have  
been  th e  p reoccupa tio n  o f  th e s e  techn o log y  a c to rs  to  
m ake tech n o lo g y  work a t  Kendon.

4. O th e r  m otiva tional and  hindering f a c to r s  t h a t  have  
influenced te a c h e r s '  u se s  of c o m p u te r s  in th e  
c la ss ro o m s and  th e  labo ra to ry .

All individual's w ords  and  s to r ie s  n a r ra te d  o r  s t a t e d  during th e  
o p e n -e n d e d  re s p o n s e s  and  in terv iew s w ere  c lass ified  by th e m e s  to  
form  co m m o n  p a t te rn s .  T he  tech n iq u e  so u g h t  to  identify  so m e  
specific  a t t r ib u te s  t h a t  c h a ra c te r iz e d  Kendon te c h n o lo g y  leaders .

For eac h  ty p e  o f th e m e  and s u b th e m e  identified, a re s p o n d e n t 's  
re sp o n se  w as c o d ed  a s  a "1"  if th e  th e m e  w as  m en tioned  and w as 
c o d ed  a s  "0"  if th e  th e m e  w as n o t  m en tioned . Similarity 
c o eff ic ien ts ,  using a form ula  "S4" (Gower, 1 9 8 5 ) ,  w e re  ca lcu la ted  
from  t h e s e  d a ta .  T he sim ilarity  in te ra s so c ia t io n  m atrix  w as  loaded  
in to  m ultid im ensional scaling  (MDS), and  a 3 -d im ensiona l so lu tion  
w as ca lcu la ted . The c o o rd in a te s  w ere  th e n  loaded  in to  a p lo tting  
p rog ram  to  p ro d u ce  a 3-D spa tia l  r e p re s e n ta t io n  o f  re la tionsh ips  
am on g  th e  variab les  involved. Thus, th e  3D -plo ts  red u c ed  th e  matrix 
o f re la tionsh ip  analog  which s o u g h t  t o  reveal p a t t e r n s  in 
p a r t ic ip a n ts '  p e rc e p t io n s  on  th e  kinds of ro les, beliefs, 
e x p e c ta t io n s ,  and  in s truc tio na l  c h a n g e s  t h a t  p revailed  within th e  
school s y s te m  o v e r  th e  five y e a r  period.
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Rationale fo r  Combining Q u an tita t iv e  and Q ualita tive  Data
All th e  variab les included in e a c h  m atrix  an a lyzed  w ere  b a sed  

on th e  sa m e  uni-polar sca le , and, a s  a resu lt, th e  indices alw ays 
m e a n t  th e  s a m e  th ing . With sim ilarity  and  d issim ilarity  indices, 
va lues  w ere  a lw ays positive , th e re fo re ,  th e r e  w ere  no n e g a t iv e  
re la tionsh ips. T he graphical p lo ts  he lped  to  s e e  c lu s te rs ,  p a t te rn s ,  
flows and  s t r u c tu r e s  o f  e n t i t ie s  within th e  sp a ce .  T h e se  re su l ts  
fa c i l i ta te d  th e  in te rp re ta t io n  o f th e  d a ta .  F igures I, II, lll-IIIC, IVA, 
& IVB in c h a p te r  five and  six r e p re s e n t  th e  g raphical inform ation  
o b ta in e d  from  th e s e  kinds o f  s ta t i s t ic a l  analysis.
Both th e  s ta t i s t ic a l  in form ation  (in th e  form  o f  q u a n t i ta t iv e  d a ta )  
and personal c o m m e n ts  and  o b se rv a t io n s  (in th e  fo rm  of qua lita tive  
d a ta )  w ere  used  to  an sw er  th e  th re e  re sea rch  q ues tions .



CHAPTER 4

EVOLUTION OF EDUCATIONAL 
TECHNOLOGY IMPLEMENTATION

In t ro d u c t io n
In Spring 1 9 9 4 ,  I s p e n t  severa l w eek s  s tudy ing  Kendon school 

s y s te m  and  th e  im p lem en ta tion  o f te c h n o lo g y  in th e  school 
curriculum. T he  p u rp o se s  o f  th is  portion  of th e  s tu d y  w ere  to: 

u n d e rs ta n d  th e  school c o n te x t  and h istory  
iden tify  key  issu e s  specific  t o  Kendon schoo l s y s te m  
d e sc r ib e  th e  evo lu tion  o f  techno log ica l  in novations  
a s s e s s  th e  e x te n t  to  which th e  in te rperson a l  dynam ics  o f 
individuals and g ro ups  have influenced and  been  
influenced by th e  te c h n o lo g y  im p lem en ta tion , 
exam ine  th e  various w ays in which te a c h in g  and  learning 
c h a n g e d  as  techno log ica l c h a n g e s  o ccu rred  in th e  school 
from  th e  1 9 8 9 / 9 0  school y e a r  to  th e  p re sen t .

A v a rie ty  o f  so u rc e s  w ere  co n s id e re d  fo r  d a ta  co llec tion . First, with 
t h e  perm iss ion  o f  th e  schoo l principal, I rev iew ed  all Kendon 
tech n o lo g y  re la te d  d o c u m e n ts  such  a s  End of Year R eports  ( s e e  
1 9 9 3 / 9 4  exam ple  in Appendix K) and  audio c a s s e t t e s  o f  all m ee ting  
p ro ceed in gs  su ch  as  School Im provem en t T eam  from  1 9 8 9 / 9 0  to  
1 9 9 2 / 9 3  school y ea rs .  Second , d a ta  w ere  co llec ted  from  Kendon 
c la ss ro o m s  and  c o m p u te r  te a c h in g  lab o ra to ry  th ro u g h  my p a r t ic ip an t  
o b se rv a t io n s .  Third, in Spring te rm , 1 9 9 4  I c o n d u c te d  an informal 
fo rm ative  eva lua tion  to  a s s e s s  t e a c h e r s '  n e e d s  and  co n ce rn s ,  and  th e  
e x te n t  t o  which c o m p u te r s  w ere  being u sed  in th e  c la ss ro o m s  and 
labo ra to ry  s e t t in g  ( s e e  Appendix C).
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The inform ation  g a th e re d  from  th e s e  so u rc e s  he lped  me to  
u n d e rs tan d  th e  background  o f  Kendon school c o n te x t  and  its 
o rgan iza tio na l  m a n a g e m e n t .  This inform ation  prov ided  e v id en ce  
perta in ing  to  th e  p u rp o se s  ou tlined  above . Som e o f  th is  inform ation 
w as also u sed  to  s t ru c tu re  and  su p p o r t  ev idence  g a th e re d  for 
a n o th e r  portion  o f  th e  s tudy .

The s tu d y  s u g g e s te d  t h a t  th e  evolu tion  o f  technolog ical 
innovations a t  Kendon School can  be desc r ib ed  as occurring  in four 
p h a se s  o v e r  th e  five y e a r  period. Before d iscussing  th e s e  p h a se s  in 
detail, I w a n t  to  begin by  describ ing  th e  school.

Background of Kendon E lem entary  
S e t t in g  and  History

Kendon E lem entary  School is loca ted  in th e  so u th e rn  p a r t  of 
Lansing, th e  cap ita l  of Michigan. T he school w as  built in 1 9 5 8  and 
e x te n d e d  in 1 9 6 1 .  Kendon School has  14  c lassroom s, one  m edium ­
s ized  gym nasium , and  a library. T h ere  are fou r small 
c o n f e r e n c e / s to r a g e  room s lo ca te d  a t  e i th e r  end  o f  th e  building.

Kendon E lem entary  is a special school, n o t  m erely  b e c a u se  of 
th e  c o m m itm e n t  o f  th e  facu lty  and  s ta f f ,  b u t  b e c a u se  it is one  of th e  
four schoo ls  ( tw o  e lem en ta ry ,  one  middle and o n e  high) in Lansing 
t h a t  have b e en  s e le c te d  a s  Professional D evelopm en t Schools (PDS). 
As a PDS, Kendon has  e x p e r im e n ted  with making c h a n g e s  in 
c la ss ro o m  p ra c t ic e s  and  sch o o l o rg an iza tion . In co llabo ra tio n  with 
university  fac u lty  and  g r a d u a te  s tu d e n ts  from  Michigan S ta te  
University, t e a c h e r s  re f le c t  upon th e ir  p rac t ic e s ,  work th ro u g h  th e ir  
s t ru g g le s  and  acknow ledge  th e ir  su c c e s s e s  as  th e y  c r e a t e  a richer 
learning c o m m u n ity  fo r  s tu d e n ts .

Kendon School com m un ity  brings m uch d ivers ity  t o  th e  school 
s e t t in g .  T here  a re  d is t in c t  family g rou ps  t h a t  a t t e n d  Kendon School: 
ne ighborhood  s tu d e n ts  w ho walk to  school and  s tu d e n ts  living in th e  
d o w n tow n  a rea . Children an d  fam ilies from  th e  co m m u n itie s  t h a t  
Kendon s e rv e s  d iffe r  a long m any  dim ensions: so c io eco n o m ic  s ta tu s ,  
prior exp e rien ce , in te r e s t  in and  co n ce rn  with e d u ca tio n ,  and
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e thn ic ity . T he variables in h e ren t  in th e  Kendon com m un ity  a t  large 
m ake it a challenging as  well as rew arding place to  t e a c h  and learn.

Kendon m ission s t a t e m e n t . The mission of Kendon E lem entary  
Professional D eve lop m en t School is t o  p rep a re  s tu d e n ts  fo r  th e  
fu tu re  by working co o p era t iv e ly  with p a re n ts ,  th e  com m unity , and 
ed u ca tio n a l  facu lty . T o g e th e r  th e  school will c r e a te  an o rg an ized  and 
su p p o r t iv e  learning com m unity . T he school s y s te m  will a c c e p t  and  
a c c o m m o d a te  d iversity . Kendon s tu d e n t s  will b e co m e  responsib le  
and  p ro duc tiv e  c it izens  w ho will u se  th e ir  s t ro n g  know ledge  b a se  to  
e n g a g e  in critical th inking  and  problem -so lv ing  fo r  lifelong learning.

O rganizational Culture and  M an agem en t
In an e f fo r t  t o  build a favorab le  learning com m unity , Kendon 

s t a f f  in co llabo ra tion  w ith e x te rn a l  a g e n t s  e s ta b l is h e d  a s t ro n g  
o rgan izational cu ltu re  and  m a n a g e m e n t  t h a t  so u g h t  to  respon d  to  th e  
a sp ira t io n s  o f individuals and  g ro u p s  within th e  schoo l sy s te m .

Kendon s t a f f . Kendon regular s ta f f  fo r 1 9 9 3 / 9 4  school y ea r  
c o n s is te d  o f  a principal, 13 genera l  e d u c a t io n  c la ss ro o m  te a c h e rs ,  
fou r sen io r  in tern  s tu d e n t  te a c h e rs ,  on e  special e d u c a t io n  te a c h e r ,  
on e  specia l  e d u c a t io n  c o n su l ta n t ,  one  read ing  te a c h e r ,  a p a r t- t im e  
librarian, a p a r t - t im e  p re v e n t io n  sp ec ia lis t ,  t h r e e  learn ing  
sp ec ia lis ts ,  six fac u lty  m e m b e rs  and  fou r  g ra d u a te  a s s i s t a n t s  o f 
Michigan S ta te  University, a specia l  e d u c a t io n  in s tru c tio n a l  
a s s i s ta n t ,  t h r e e  " C h a p te r  1" in s truc tio na l  a s s i s ta n ts ,  o n e  p a r t - t im e  
p a re n t  Lending Library coord ina to r ,  o ne  lunch cashier, e leven  lunch 
a s s i s ta n ts ,  a s e c r e ta r y  and  tw o  c u s to d ian s .  This s t a f f  r e p re s e n te d  
d if fe ren t  g ro u p s  o f people  and  ex p e r t ise  t h a t  p rovided  su p p o r t  and 
know ledge fo r  th e  s tu d e n ts  th e y  served .

S tu d e n t  d a ta .  T here  w ere  3 3 3  s tu d e n ts  during 1 9 9 3 / 9 4  school 
y e a r  a t te n d in g  Kendon E lem entary  PDS. T he  num b er  of s tu d e n ts  per 
c la ss  is p r e s e n te d  a s  follows:
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K indergarten  Grade 1 Grade2 Grade3 Grade4 Grade 5
61 66  4 7  52 55  52

P a re n t /c o m m u n i tv  invo lvem ent. The aim of try ing to  bring 
Kendon p a re n ts  and  com m unity  m em b ers  into  th e  school has been  to  
help th e m  u n d e rs ta n d  th e  kind o f innovative tea ch in g  and  learning 
t h a t  th e  facu lty  a re  try ing  to  in te g ra te  ac ro ss  th e  curriculum. The 
a ssu m p tio n  is t h a t  p a re n ts '  invo lvem ent in and u nd e rs tan d in g  of th e  
fa c u l ty 's  work will enab le  th e m  to  b e t t e r  s u p p o r t  th e ir  ch ild ren 's  
learning e f f o r t s  in school.

School im p ro v e m e n t  p ro cess .  The Kendon s ta f f  in coo pera tio n  
with Michigan P a r tnersh ip  for New Education and  th e  S ta te  of 
Michigan (R eq u irem en t o f)  Public A ct 2 5  e s ta b l ish e d  a School 
Im p ro v em en t T e a m  (S.l.T). This is a policy-making umbrella fo r  th e  
school and  a lso  a c t s  as  t h e  s i te -b a se d  m a n a g e m e n t  te a m  required 
for school im p ro v e m e n t  a s  m a n d a te d  by th e  School District. 
M em bership  is v o lun ta ry  and  includes th e  school principal, Kendon 
te a c h e r s ,  Michigan S t a te  University co llab o ra to rs ,  and  Kendon 
p a re n ts .  A five m e m b e r  E xecutive  C o m m ittee  fa c i l i ta te s  th e  work of 
th e  School Im provem en t Team .

T he Kendon facu lty  m em b ers  have been  c o m m itte d  to  reversing 
th e  h istorical p a t t e r n  o f sch o o ls  poorly serv ing  d iv erse  popu la tions 
o f s tu d e n ts .  T he  co n ce rn  fo r  helping all s t u d e n t s  learn a b o u t  su b je c t  
m a t te r ,  a b o u t  p rob lem  solving, and  a b o u t  th e m se lv e s  a s  individuals 
is c en tra l  to  th e  fa c u l ty ’s  work. This PDS work has b e en  ongoing a t  
Kendon fo r  five y e a rs .  In 1 9 8 9 -9 0 ,  th e  initial exp lo ra tion  and 
im p lem en ta tio n  o f PDS go a ls  and  p ro jec ts  began . In 1 9 9 0 -9 1 ,  this 
work co n tin u ed  and  e x p a n d e d  a s  m ore te a c h e r s  p a r t ic ip a te d  in PDS 
re la te d  p ro je c ts  and  m e t  regularly  during th e  te a c h e r s '  own tim e  
be fo re  and  a f te r  school as  well a s  " e x te n d e d  lunches".



64

Regarding th e  e x te n d e d  lunches, Kendon facu lty  sch edu led  a 
school-w ide m e e t in g s  of th e  facu lty  o n c e  ev e ry  six w eek s  for the  
en tire  1 9 9 2 / 9 3  and  1 9 9 3 / 9 4  school years .  During th o se  m ee tings , 
facu lty  m e m b e rs  d is c u s se d  th e  schoo l-w ide  in s tru c tio n a l  p ro g ram s 
such  a s  literacy, tech no lo gy , and m a th e m a tic s  p ro jec ts .  T h ese  
d iscuss ions  fo c u se d  m ainly on p a re n t-sch o o l  c o n n e c t io n s  and  
tea ch in g  for u n d e rs tan d in g  in various su b je c ts  (e .g . ,  m a th e m a tic s ) .
As an add itional c o n te x t ,  facu lty  w orked  specifically  on building 
sch o o l-w id e  t r u s t .

In addition, th e  schoo l facu lty  d ec id ed  to  e x p e r im e n t  with a 
m odel o f  rea l lo c a te d  t im e  t h a t  involved hiring p a r t - t im e  te a c h e r s  
and allowed regular t e a c h e r s  to  fo cu s  on PDS work. Specifically, by 
hiring p a r t - t im e  te a c h e r s ,  regular s t a f f  m em b ers  could  be  re leased  
from  th e i r  te a c h in g  responsib ilities  fo r  an e n t i re  m orning  o r 
a f te rn o o n  ev e ry  w eek . During th e  re le a sed  tim e, t e a c h e r s  w orked on 
curricula, m e t  w ith Michigan S ta te  University  c o l lab o ra to rs ,  and, in 
general, iden tified  an d  so lved  p rob lem s re la ted  t o  th e ir  
e x p e r im e n ta t io n  w ith  new  pedagogy . Using a similar o rgan iza tiona l 
fram ew ork  d e v e lo p e d  in th e  p reced ing  y ears ,  work to w a rd  making 
c o n c re te  PDS goals  and  principles co n tinu es .

K endon School and  University Faculty  Alliance. In an a t t e m p t  to  
p repare  s tu d e n ts  fo r  th e  2 1 s t  c en tu ry , Kendon facu lty  s tro ng ly  felt 
t h a t  t e a c h e r s  n e e d e d  an op p o rtu n ity  t o  work in co llabora tion  with 
Michigan S ta te  U niversity  facu lty  m e m b e rs  in develop ing  and  
designing p rogram s. T h ey  also fe lt  th e  need  to  voice  th e ir  views on 
issues r e la te d  t o  PDS work. Despite  all th e  e f fo r t s  t h a t  had  gone  
into e s tab lish ing  a learning com m unity , th e re  w as still a n e e d  to  pay 
g re a te r  a t t e n t io n  t o  building school-w ide  t r u s t .  In 1 9 9 2 - 1 9 9 3 ,  th e  
s ta f f  e n g a g e d  in a n u m b er  of te a m  building ac tiv it ies  d e s ig n ed  to  
help s t a f f  m e m b e rs  u n d e rs ta n d  d if fe re n t  com m u n ica tion  s ty le s  and 
build t r u s t  b e tw e e n  s t a f f  m em bers . In 1 9 9 3 - 1 9 9 4  th e  s t a f f  p lanned 
to  c o n tin u e  t e a m  building e x erc ises  w ith  continuing  a t t e n t io n  to  
building s t a f f  t r u s t .
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Kendon T echno logy  Vision.
T he sc h o o l 's  te ch n o lo g y  vision for th e  p a s t  five school y ea rs  

w as t h a t  c o m p u te r s  and  re la te d  techno log ies  would b e co m e  an 
in tegra l p a r t  o f  in s tru c tiona l  ac tiv it ie s  a t  th e  school. W hen 
im p lem en ted  app rop ria te ly , c o m p u te rs  m ay be  to o ls  t h a t  could 
e n h a n c e  thinking, p rob lem  solving, and com m unica tion . The school 
sy s te m , th e re fo re ,  a im ed  to  c r e a te  an en v iro n m en t in which s tu d e n ts  
and  te a c h e r s  could apply c o m p u te rs  to  fac ili ta te  th e ir  work and 
learning. Specifically, th is  requ ired  t h a t  s tu d e n t s  an d  t e a c h e r s  
b e c a m e  fam iliar with m ultip le  cap ab ili ties  o f  c o m p u te r s  an d  lea rned  
how to  apply th e m  to  m ee tin g  the ir  instructional n e e d s  such  as  word 
and  d a ta  p rocess ing , publishing, and  access ing  inform ation. Thus, 
Kendon school s y s te m  would con tinue  to  p rep a re  s tu d e n ts  to  
p a r t ic ip a te  and  c o n tr ib u te  to  a so c ie ty  in which in fo rm ation  
tech n o lo g ie s  are  cen tra l  ( s e e  Appendix K: 1 9 9 3 / 9 4  Annual Report).

The fram ew ork  o f th is  tech n o lo g y  vision e n c o u ra g e d  Kendon 
fac u l ty  to  s e e k  e x te rn a l  s u p p o r t  (eq u ip m en t,  financial, techn ical,  
p e rso n n e l)  f rom  th e  School District, Michigan P a r tn e rsh ip  fo r  New 
E ducation, Michigan S ta te  University, and  so m e  Michigan b us iness  
firms. The schoo l to o k  th e  o p p o r tu n ity  to  formally in troduce  
c o m p u te r  te c h n o lo g y  in to  th e  school curriculum  w hen Professional 
D ev e lo p m en t School P rog ram s w ere  f irs t  e s tab l ish ed  a t  Kendon 
E lem entary  in 1 9 8 9 / 9 0  school year. As a s t r a te g ic  plan, th e  school 
dec ided  to  fo rm  a " techno logy  group" in th e  sa m e  y e a r  to  su p p o r t  th e  
tec h n o lo g y  im p lem en ta tion  plan. The g roup  c o n s is te d  o f  one  facu lty  
and  on e  g ra d u a te  s tu d e n t  from  Michigan S ta te  University, t h e  school 
principal, and  on e  Kendon te a c h e r .  Over th e  p a s t  five years ,  th e  
school has  e n g a g e d  in severa l  tec h n o lo g y  activ ities , b o th  small and  
large sca le .
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P h ases  o f Kendon T echnology  Im plem enta tion
O v erv iew

The p h a se s  o f  Kendon techn o log y  ac tiv it ies  t h a t  a re  p re s e n te d  
in th e  r e s t  o f th is  c h a p te r  a re  b a sed  on th e  diffusion of innovations 
model p ropo sed  by Rogers and Shoem aker ( 1 9 7 1 )  in th e ir  book 
en ti t le d  "C om m unication  of Innovations". This m odel s u g g e s t s  th re e  
se q u en tia l  s t a g e s  in th e  p ro ce ss  o f social change : invention, 
diffusion, and  c o n se q u e n c e s .  The social s t ru c tu re ,  accord ing  to  th e  
m odel, c o n s is ts  o f  th e  s t a tu s e s  o r positions in a social s y s te m  and 
th e  s y s te m  a c t s  to  im pede  o r fac ili ta te  th e  ra te  o f  diffusion and 
adop tion  o f new ideas th ro ugh  w h a t  are  called " s y s te m  e f fe c ts " .

According to  Rogers and  Shoem aker, th e  main e le m e n ts  in th e  
diffusion of new  ideas are: (1 )  th e  innovation, (2 )  which are  
c o m m u n ica te d  th ro ugh  ce r ta in  channels , (3 )  o v e r  tim e, (4 )  am ong th e  
m e m b e rs  o f  a social sy s te m . T hey  a s s e r t  t h a t  th e  c h a ra c te r is t ic s  of 
an innovation, a s  pe rce ived  by th e  m em b ers  o f a social sy s te m , 
d e te rm in e  its  r a te  o f adop tion . Five a t t r ib u te s  o f  innovations are 
iden tified  in th is  m odel: (1 )  re la tive  a d v a n ta g e ,  (2 )  com patib ility ,
(3 )  com plex ity , (4 )  trialability, and  (5 )  observab ility . A ccording  to  
th is  m odel, in n o v a t iv en e ss  is th e  d e g re e  to  which an individual is 
rela tively  earlie r  in ad o p tin g  new  ideas  th a n  o th e r  m e m b e rs  o f his 
social s y s te m .

Five a d o p te r  c a te g o r ie s  are  a s so c ia te d  with th is  m odel: (1 ) 
in novato rs , (2 )  early  a d o p te r s ,  (3 )  early  m ajority , (4 )  la te  m ajority , 
(5 )  laggards. Rogers and Shoem aker ( 1 9 7 1 )  a rgue  fu r th e r  t h a t  
diffusion o c cu rs  within a social s y s te m  b e c a u se  t h e  s y s te m 's  social 
s t ru c tu re  can  have  an im p o r ta n t  influence on th e  sp re a d  of new 
ideas. It is also  n o te d  in th is  m odel t h a t  diffusion m ay  a lso  ch an g e  
th e  social s t ru c tu re  o f  a s y s te m  in th e  s e n se  t h a t  m any  innovations 
are  o f a re s t ru c tu r in g  na tu re .

Perta in ing  t o  th is  s tu d y , th e  following p h a s e s  c o rre sp o n d  to  
th e  f irs t  fo u r  a d o p te r  c a te g o r ie s  m en tio n ed  earlier:

p h a se  I —  in tro d u c tio n  o f te c h n o lo g y  w ith  innov a to rs
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p h ase  II —  e x ten s io n  o f  th e  use  of te c h n o lo g y  with 
early  a d o p te rs

p h a se  III —  slow  p a ce  o f ad o p tio n  with early  m ajority
p h a se  IV —  schoo lw ide  tec h n o lo g y  im p lem en ta t io n

with la te  m ajority  a d o p te rs .
In th e  co u rse  of m y s tu d ies ,  I w as  c o n s ta n t ly  asking m yse lf  
q u e s t io n s  regarding: th e  kinds of s t r a te g ie s  t h a t  th e  tec h n o lo g y  
opinion lead ers  applied and  how th e s e  influenced th e  pace  of 
techn o log y  adop tion  by Kendon te a c h e rs ,  p a re n ts ,  and  com m unity  
b u s in ess  p a r tn e r s  (fo llow ers); th e  kinds o f  te a c h in g  and  learning 
p ro c e s s e s  t h a t  w ere  tak ing  p lace in th e  c la ss ro o m s and  c o m p u te r  
te a ch in g  labora tory ; and  th e  e x te n t  to  which t h e s e  techno log ica l 
innovations w ere  being su p p o r te d  by in ternal and ex te rn a l  a g e n ts  on 
b o th  a sh o r t  and  long te rm  basis. A t th e  end  of th e  d iscussion o f  each
im p le m e n ta t io n  p h a se ,  I d isc u ss  m y re f le c t io n s  on  th e  diffusion
pro cess ,  c h a n g e s  in te a c h in g  and learning p rac t ices ,  and  
su s ta in ab i l i ty  o f  th e  innovations.

P hase  I: In troduction  of T echn o log y  with Innovato rs
In 1 9 8 9 / 1 9 9 0  school year, Kendon PDS launched a formal 

tec h n o lo g y  experim en ta l  p rog ram s. This involved Kendon facu lty  and  
s tu d e n ts ,  so m e  facu lty  an d  s tu d e n ts  o f  Michigan S ta te  University, 
and  g ra n ts  from  Apple C o m p u te rs  and  Kellogg Foundation. A 
tech n o lo g y  group, consis ting  o f  th e  school principal, one  Kendon 
te a c h e r ,  and  tw o  Michigan S ta te  University co llab o ra to rs ,  w as  
fo rm ed  in Fall 1 9 8 9  to  m an ag e  th e  im p lem en ta tion  plan. During th e  
Fall and  W inter te rm s , th e  g roup  e n g a g e d  in a n e e d s  a s s e s s m e n t  
p ro c e ss  to  s e t  priorities fo r  tech n o lo g y  innovations. A nu m b er  o f 
te c h n o lo g y  p ro je c ts  w ere  co n s id e red  and  tr ied  o u t  in one  fifth  g rad e  
c la s s ro o m .

T he  f if th  g rad e  m ultim edia  p ro jec t.  In th e  spring o f  1 9 9 0 ,  a 
g roup  of Kendon fifth  g rad e  s tu d e n ts  and  th e ir  te a c h e r ,  on e  p ro fesso r  
and a g ra d u a te  s tu d e n t  from  th e  College of Education, Michigan S ta te
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University ( in n o v a to rs )  s t a r t e d  to  o p e ra te  a "C o m p u te r  Corner" 
p ro je c t  with one  Apple M acintosh and  a P ioneer Laserd isc  Player a t  
th e  back o f  th e  c lassroom . The s tu d e n ts  w ere  firs t  in troduced  to  th e  
basic  c o n c e p ts  of using c o m p u te r  keyboard , m ouse , and so m e  simple 
typ ing  using M icrosoft Works. Later, with th e  a s s is ta n c e  o f  th e  
c la ss  te a c h e r ,  six s tu d e n ts  w ere  s e le c te d  t o  form  an " o p e ra to rs  
te a m "  (OT). T hey  w ere  tra ined  to  use th e  Macintosh, Microsoft Works, 
Laserdisc  Player, and  HyperCard. W hen th e  o p e ra to r s  b e ca m e  
c o m p e te n t  en o u g h  th e  c la ss  launched in to  ex perim en ting  with th e  
following a c t iv i t ie s  a s  p a r t  o f  tech n o lo g ica l  innovation  e f f o r t s  
(Kendon E lem entary  PDS Annual Report, 1 9 9 0 / 9 1 ) .

1. The MicroExploratorium Project. A s im u la te d  m ultim ed ia  
p rog ram  d ev e lo p ed  by tw o  p ro fesso rs  and  so m e  g ra d u a te  s tu d e n ts  a t  
Michigan S ta te  University r e p re s e n te d  sc ien c e  and  m u seu m  
explora tion . T he  partic ipa ting  s tu d e n ts  u se d  th e  p rog ram  to  e n g ag e  
in h a n d s -o n  sc ie n c e  ac tiv it ie s .

2. The Kendon Videodisc Project. A videodisc, p rep a red  by th re e  
p ro fe s so rs  and  so m e  g ra d u a te  s tu d e n ts  of th e  Michigan S ta te  
U niversity  , c a p tu re d  ac t iv i t ie s  inside th e  Kendon School a s  well as 
its  su rrounding  ne ighborhood . A HyperCard in te r face  w as d es ig n ed  to  
e n c o u ra g e  th e  s tu d e n t s  t o  write  a b o u t  th e m se lv e s ,  c lassroom , 
school, a n d /o r  ne ighborhood . This pe rso naliza tion  o f  th e  v ideodisc  
e x c i te d  s t u d e n t s  and  sp a w n e d  in te re s t  in writing which w as  carried  
in to  o th e r  p ro je c ts  such  a s  th e  d e v e lo p m e n t  o f  hy p e rcard  d a ta b a s e s  
and  d a tab an k s .

3. The Voyager and the Solar System Project. A v ideod isc , with 
a HyperCard in te rface , prov ided  th e  s tu d e n ts  w ith  an o p p o r tu n ity  to  
view so m e  d i s ta n t  p laces  and  o b je c ts  in a s im u la ted  "Solar S ys tem ". 
The s tu d e n ts  th e n  used  th e  c o m p u te r  t o  write  s to r ie s  a b o u t  th e ir  
s im u la ted  s p a c e  " tr ips" .

4. The Weekly Eagle Project. As writing b e c a m e  m ore  
im p o r ta n t  in th is  c la ss  p ro jec t ,  th r e e  s tu d e n t s  w e re  s t a r t e d  a 
c la ss ro o m  n e w sp a p e r ,  "The Weekly Eagle", using M icrosoft Works.
T h e  r e s t  o f  th e  p a r t ic ip a te d  in th e  writing of th e  n e w sp a p e r
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covering  m any  s u b je c t - m a t te r  a reas ,  including sc ien ce  and  
m a th e m a tic s .  The s u c c e s s  o f  th e  p ro jec t  quickly sp re a d  into o th e r  
c la ss roo m s. Som e 3rd  g rad e  s tu d e n ts  su b m it te d  a rtic les  for 
publication. The fifth  g rad e  o p e ra to rs  t e a m  (OT) b ecam e  e d ito rs  o f 
Kendon new spaper, "The Weekly Eagle" which was published th re e  
t im e s  a w eek.

5. Famous African Americans Project. One u n d e rg rad u a te  
s tu d e n t  from  Michigan S ta te  University des igned  a sim ple d a ta b a s e  
with M icrosoft Works. In th is  program , Kendon s tu d e n ts  ty p e d  
in form ation  g a th e r e d  from  books in th e  library, th e ir  t e a c h e rs ,  and  
p a re n t s  a b o u t  va rious  influential African A m ericans.

6. Fractal Trees Project. One g ra d u a te  a s s i s ta n t  des igned  a 
HyperCard s ta c k  called "Fracta l T rees"  which ta u g h t  a b o u t  th e  
re la tionsh ip  b e tw e e n  initial s e t t in g s  o f  e q u a t io n  p a ra m e te r s ,  th e  
size, and  sh a p e  of th e  frac ta l  t r e e  draw n by th o se  equ a tio ns .
S tu d e n ts  in th is  c lass  w ere  e n c o u ra g e d  to  u se  th is p rog ram  as  an 
e d u ca tio n a l  g a m e  to  e n h a n c e  th e ir  m a th e m a tic s  skills.

R eflec tions on P hase  I
A t th e  o u t s e t  o f Kendon sc h o o l 's  involvem ent w ith techno logy , 

th e  school e n d o rs e d  a vision o f  in teg ra ting  techn o log y  into 
in s truc tio n  and  e s ta b l ish e d  a small g ro u p  of peop le  espec ia lly  
in te r e s te d  in tech n o lo g y . However, th e  f irs t  adop tion  o f  
techno log ica l innovations w as  b a sed  on  th e  personal decision  o f  one  
t e a c h e r  to  w e lcom e  o u ts id e  a g e n ts  t o  bring applica tions o f  
te c h n o lo g y  in to  his c lass roo m . This t e a c h e r  had very  little 
know ledge of m odern  ins tructional techno logy , bu t  he e m b ra c e d  th e  
e f fo r t  w ith  persona l e n th u s ia sm  and  en co u rag e d  o th e r  te a c h e r s  to  
g e t  th e ir  s t u d e n t s  involved in so m e  of th e  p ro jec ts  d o n e  by his class. 
In o th e r  w ords, th e  f irs t  a d o p tio n  w as a m o d e s t  " b o t to m -u p "  s t a r t  
which w as  well public ized  within th e  school.

Kendon school facu lty  m em b ers  recogn ized  t h a t  th e y  could n o t  
e ffe c t iv e ly  im p lem en t th e  tec h n o lo g y  w ith o u t  th e  su p p o r t  of 
e x te rn a l  a g e n t s  o r  e x p e r t is e .  The idea o f  inviting un ivers ity  facu lty



70

and  g ra d u a te  s tu d e n ts ,  p a re n ts ,  and  com m unity  b us in ess  p a r tn e rs  to  
s u p p o r t  th e  innovations  w as  a f irs t  im p o r ta n t  decision. 
S u b seq u en tly ,  th e  fo rm atio n  o f tech n o lo g y  group, consis ting  of 
in ternal and  ex te rn a l  a g e n ts ,  to  m anage  or su p p o r t  th e  innovations 
w as  a s t r a te g ic  plan.

The tech n o lo g y  g roup  fe lt  te a c h e rs  and  s tu d e n ts  could learn 
t o g e th e r  a b o u t  th e s e  too ls , considering  th e  n ew n ess  o f  th is  
instruc tional too l to  th e  school. However, th e y  d ec id ed  to  em p ow er 
th e  s tu d e n t s  first. This a p p ro a ch  w as  m ore of s tu d e n t - c e n te r e d  t h a t  
requ ired  c la ss ro o m  t e a c h e r ’s m axim um  superv ision  and 
p a rt ic ip a tio n . This implies t h a t  ev en  if s t u d e n t s  in te r a c te d  d irec tly  
with th e  tech n o lo g y , th e  in te rven tion  o f c la ss room  te a c h e r  w as 
in d is p e n s a b le .

T h e  e x p lo ra to ry  n a tu re  o f  m ultim edia  in s tru c t io n a l  ac t iv it ie s  
e x p e r ien c ed  in th e  fifth  g ra d e  c la ss roo m  w as m ore  o f  d iscovery  
learning p ro c e s s e s .  The s tu d e n t s  had  to  in te ra c t  d irec tly  with th e  
learning to o ls  (i.e., s tu d e n t- te c h n o lo g y  in te rac t iv e  p ro c e ss )  to  m ake 
se n se  o f  th e  e m b e d d e d  c o n te n t .  During th is  p ro cess ,  th e  c lass 
t e a c h e r  had  little con tro l o v e r  th e  s tu d e n ts '  learning. T he role o f th e  
t e a c h e r  w as, th e re fo re ,  m ore  o r  less  o f  c la ss ro om  m a n a g e m e n t .  Of 
co u rse ,  th is  radical c h a n g e  required  new  c la ss  m a n a g e m e n t  skills as 
well a s  p e rso n a l  and  p ro fess iona l  in te re s ts .  T he im plication of th is  
sh if t  o f  in s truc tio na l  p ra c t ic e s  is d isc re tio n  o f th e  c la s s  t e a c h e r  to  
dec ide  e i th e r  t o  a c c o m m o d a te  o r  re je c t  th e  innovations.

T he  s u c c e s s  o f  th e  fifth  g rad e  s tu d e n ts '  te ch n o lo g y  p ro jec ts ,  
espec ia lly  th e  c re a t io n  o f  c la ss  "n ew s le t te r" ,  lead m e  to  a s s e r t  t h a t  
if s t u d e n t s  a re  g iven  th e  a p p ro p r ia te  learning to o ls  and  supervision, 
th e y  can  ta k e  con tro l o f  th e ir  own learning. T h a t  is, em pow ering  
s tu d e n ts  th ro u g h  s tu d e n t - c e n te r e d  ap p ro ach  could be  a s t r a te g ic  
plan to  te c h n o lo g y  im p lem en ta tion  in schools . However, t e a c h e r  
gu idance  is a lw ays im p o r ta n t  to  m ake  such  learning happen .

C onsidering  th e  lim ited e q u ip m e n t  w ith  which th e  innovations 
s ta r te d ,  t e a c h e r 's  lack o f e x p e r t is e  in techno logy , and, to  som e  
e x te n t ,  s tu d e n t - c e n te r e d  approach , lead m e to  conclude  t h a t  th e
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su s ta inab il i ty  o f  th e  innovations  during th is  f irs t  p h a se  w as a m ajor 
prob lem . Particularly , th e  techno log ica l innovations  would have  
e n d e d  if th e  e x te rn a l  a g e n ts  had  d ec id ed  to  w ithdraw  th e ir  se rv ices  
and c o m m itm e n ts .  T here fo re ,  fo r  any  e ffe c t iv e  school innovative 
program s, t e a c h e r s  n eed  th e  n e c e ssa ry  skills and  know ledge to  
su s ta in  th e  p rog ram s.

Phase  II: Extending th e  Use o f  T echnology  with Early A d o p te rs
The e x c i te m e n t  g e n e r a te d  th ro u g h  th e  5 th  g rad e  multimedia 

ac tiv it ies  e n c o u ra g e d  th e  tech n o lo g y  g roup  to  in trod uce  th o se  
ac tiv it ie s  in to  o th e r  c la ss ro o m s during 1 9 9 0 /9 1  and  1 9 9 1 / 9 2  
school y ea rs .  A fte r  n u m ero u s  d iscussions am ong  tech n o lo g y  g roup  
( lead e rs )  and  Kendon te a c h e r s  and  p a re n ts  (follow ers), th e  school 
sy s te m  a g re e d  t h a t  it would be  b e t t e r  working to w a rd s  so m e  
co m m o n  g oa ls  in all th e  c la ss ro o m s . Prior to  th is  co llec tive  decision 
on th e  sp re a d  o f tech n o lo g y  innovations, th re e  t e a c h e r s  had  th en  
voluntarily  s t a r t e d  exploring th e  p o ten t ia ls  o f  3 M acintosh 
m ic ro co m p u te rs  rece iv ed  th ro u g h  th e  "C lassroom  of T om orrow  
P ro jec t"  which w as  launched  by Michigan S ta te  University. The 
pu rp o se  and  ac tiv it ies  of th is  p ro jec t  a re  beyond  th e  sc o p e  o f this 
s tu dy .

In 1 9 9 0 /9 1  school year, Kendon received  4 additional Macintosh 
m ic ro co m p u te rs  and  p r in te rs  from  Apple C o m p u te rs  g ra n t  th ro u g h  
Michigan S ta te  University to  s u p p o r t  t e a c h e r s '  te c h n o lo g y  e ffo r ts .  
T he to ta l  n u m b er  o f  c o m p u te r s  fo r  curriculum ac tiv it ie s  in c reased  
to  11 (8  M acintosh and 3 Apple II GS). With th e s e ,  th e  tech no lo gy  
g roup  th e n  d ec id ed  to  p u t  1 M acintosh m icrocom p u te r  and  1 
Im ageW riter p r in te r  in a s  m any  c la ss ro o m s  as  possib le . E ncouraged  
by th e  s u c c e s s  o f th e  5 th  g raders , all te a c h e rs  and s tu d e n ts  a t  
Kendon b e g a n  t o  exp lore  th e  p o te n t ia ls  of t h e s e  instructional too ls  
th ro u g h  individual and  g ro u p  p ro jec ts .  Particularly, so m e  Kendon 
te a c h e r s  b eg an  to  use  M icrosoft Works t o  im prove writing a c ro ss  
th e  curricu lum .
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The g ra d u a te  s tu d e n t  s ta r te d  to  in troduce  d iffe ren t  p rog ram s to  
so m e  few  skilled and  in te re s te d  te a c h e rs .  One such  p rog ram  w as 
KidPix, a pa in ting  p rog ram  aim ed a t  children. It b e c a m e  an in s tan t  
hit in tw o  3 rd  g rad e  c la ss room s. T ea ch e rs  in th e s e  tw o  c la sse s  
e n c o u ra g e d  th e ir  s tu d e n ts  to  u se  bo th  Microsoft Works and  KidPix 
fo r  writing p ro jec ts .  Both t e a c h e r s  and  s tu d e n ts  in th e s e  3rd g rade  
c la s se s  th e n  s t a r t e d  working with th e  5 th  g rad e  s tu d e n ts  on 
d i f fe re n t  te c h n o lo g y  p ro jec ts .

As p a r t  o f  th e  s t r a te g ic  plan, th e  techno logy  g roup  te a m e d  up 
with th e s e  tw o  3rd g rade  te a c h e r s  (i.e., th e  few  early  a d o p te rs ) .  The 
g ro up  w as th e n  r e c o n s t i tu te d  to  include th e  school principal, th re e  
Kendon te a c h e rs ,  and  tw o  Michigan S ta te  University co llabo ra to rs . 
A lthough m em b ers  of th e  tech n o lo g y  group, e x c e p t  th e  university  
co llab o ra to rs ,  had  limited skills in th e  tec h n o lo g y  app lica tions , th e y  
w ere  highly e n th u s ia s t ic ,  op tim istic , and  w orked  hard  to  m a s te r  th e  
techn o log y  in a s h o r t  period o f  tim e. The group provided th e  
n e c e ssa ry  techn ical and  m oral su p p o r t  to  novice tec h n o lo g y  u se rs  
( te a c h e rs ) .  The m em b ers  o f  th e  new techn o log y  g roup  w ere  th en  
perce ived  a s  early  tec h n o lo g y  leaders and th e  r e s t  o f  th e  people 
within th e  schoo l s y s te m  w ere  perce ived  a s  te c h n o lo g y  followers.

Early opinion lea d e rsh ip  ro le . In sp ite  o f th e  con tinuous 
su p p o r t  from  th e  tech n o lo g y  group, it a p p ea re d  t h a t  so m e  te a c h e rs  
w ere  pess im is tic  a b o u t  techno log ica l "revolu tion" a t  Kendon. 
Considering th e  g enera l  c o n c e rn s  a b o u t  te a c h e r s '  inexperience  with 
th e  new tools , th e  tech n o lo g y  leaders  had to  find so lu tions t o  tw o  
m ajor problem s. First, t h e y  w ere  con ce rn ed  a b o u t  (a) how to  help  a 
t e a c h e r  to  e ffec tive ly  use  c o m p u te r  with which sh e  o r  he had  never 
w orked  befo re , and  (b) how  to  a c c o m m o d a te  t e a c h e r s '  d if fe rences  in 
n e e d s  and  skills a c ro s s  all six g rad e  levels (K-5). All t h e s e  requ ired  
new  a p p ro a ch  to  o rgan iza tion a l  cu ltu re  in th e  school, particularly  
s t a f f  d e v e lo p m e n t  and  techn ica l  suppo rt .

As p a r t  o f th e  so lu tions to  th e s e  problem s, th e  g ra d u a te  s tu d e n t  
s t a r t e d  to  visit c la s s ro o m s  with th e  in ten tion  of helping th e
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t e a c h e r s  and  s tu d e n ts  b e c o m e  c o m fo r tab le  with th e  new 
ins truc tiona l too ls .  On th e  schoo l bulletin board , t e a c h e r s  w ere  
asked  t o  p o s t  r e q u e s ts  fo r c o m p u te r  help on th e  basis  o f  the ir  
individual n e e d s  and  sch edu le . For severa l w e ek s  th e  g ra d u a te  
s tu d e n t  m oved  from  c la ss room  to  c la ss room  try ing  t o  a d d re s s  each  
t e a c h e r ’s  particu la r  p roblem s. This p e rm it te d  th e  tec h n o lo g y  te a m  to  
identify  so m e  of th e  t e a c h e r s '  co n ce rn s  a b o u t  th e  techno logy . For 
in s tan ce , it w as  o b se rv ed  t h a t  so m e  t e a c h e r s  (i.e., inexperienced  
o n e s )  b e ca m e  very  f ru s t r a te d  and  annoyed  b e c a u se  th e  c o m p u te r  and 
g ra d u a te  s tu d e n t  did n o t  have  any magical so lu tions to  the ir  
p rob lem s w ith th e  techn o log y . However, t h o s e  t e a c h e r s  w ho w ere  
m ore  tec h n o lo g y  e n th u s ia s t s  b egan  t o  realize th e  p o ten t ia ls  of 
c o m p u te r s  in th e  curriculum  and, th e re fo re ,  gladly d e c id ed  to  m e e t  
its  c h a l le n g es .

In n o v a t io n s  d e c is io n s . A t th e  end  o f  th e  1 9 9 0 /9 1  school year, 
th e  schoo l s y s te m  to o k  tw o  im p o r ta n t  decis ions  t h a t  ev en tua lly  
modified th e  ap p ro ach  to  Kendon tech n o lo g y  im p lem en ta tion  p rocess . 
First, t h e  tec h n o lo g y  t e a m  fe lt  th e  n e ed  to  deve lop  a local netw ork. 
The ra tionale  behind th e  netw orking , accord ing  to  th e  tech no lo gy  
te a m , w as t h a t  ne tw orks  are  widely reco g n ized  to d a y  as  th e  m o s t  
rapidly grow ing a re a  in th e  c o m p u te r  industry . For in s tan ce , Local 
A rea N etw orks (LANs) provide th e  ability to  sh a re  inform ation  
b e tw e e n  c o m p u te r s  lo ca ted  a s  c lose  a s  n e x t  room  and a s  fa r  as th e  
o th e r  side  o f  th e  world. T he  se co n d  im p o r tan t  decision  w as  to  allow 
te a c h e r s  to  ta k e  th e ir  c o m p u te r s  hom e fo r  th e  Sum m er vaca tion , 
1991 .

S u m m er te c h n o lo g y  tra in in g . T h roug hou t th e  Sum m er te rm ,
1991 th e  g ra d u a te  a s s i s ta n t  e n g a g e d  in o n e -o n -o n e  c o m p u te r  
se s s io n s  a t  so m e  t e a c h e r s '  own res idence . It w as during th is  tim e, 
w ith o u t  th e  p re s su re  o f c la ss ro o m  ac tiv it ie s , t h a t  so m e  te a c h e r s  
s t a r t e d  to  u n d e rs ta n d  th e  value a d d ed  to  th e ir  instructional 
to o lbo xes . For exam ple , b e fo re  th e  su m m e r  vaca tion , one  f irs t  g rad e
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t e a c h e r  had a vague  idea o f  how to  turn  on th e  co m p u te r .  But, a t  her 
hom e, a f te r  o ne  hour d e m o n s tra t io n  by th e  g ra d u a te  s tu d e n t ,  th is 
f irs t  g ra d e  t e a c h e r  sudd en ly  b eg an  working on her  f i rs t  lesson  plan 
using M icrosoft Works. Two hours later, sh e  b egan  p as tin g  MacPaint 
g raph ics  and th en  s t a r t e d  d iscussing  th e  a d v a n ta g e s  o f using 
HyperCard and PageM aker for d e sk to p  publishing. By th e  end  of th e  
su m m e r  v aca tion  sh e  w as  able to  e ffec tiv e ly  use  th e  M icrosoft 
Works p rog ram  to  w rite  h e r  le t te r s  and p repa re  g rad e  re p o r t  s h e e t s  
fo r  he r  c lass .

Early e le c tro n ic  ne tw ork ing: In form ation  s e rv ic e s . The
1 9 9 1 / 9 2  school y e a r  s t a r t e d  and Kendon te a c h e r s  w ere  e x c i ted  to  
d iscov er  w h a t  th e y  could do  with a local a rea  ne tw ork  (LAN) and 
wide a rea  n e tw ork  (WAN) to  e n h an c e  instruction  and  p rofessional 
d e v e lo p m e n t  p rog ram s. A f te r  c o n su l ta t io n  with Lansing School 
District, Office o f Pro fess iona l D ev e lopm en t Schools, and  th e  
p e rsonnel of c o m p u te r  s u p p o r t  se rv ice s  of Michigan S ta te  
University, th e  techn o log y  g roup  dec ided  to  in troduce  Kendon to  th e  
world o f c o m p u te r  ne tw orking . In less th a n  tw o  w e e k s  of Fall te rm , 
1991 all th e  8  M acintosh c o m p u te rs  in th e  school building w ere  
in te rc o n n e c te d  to  fo rm  a local a rea  ne tw ork  and  w ide a re a  ne tw orks , 
using 2 Farallon S ta r  Controllers . The n e tw ork  w as  eq u ip p ed  with a 
L aserW riter prin ter. The tech n o lo g y  g roup  fo cu sed  on tw o  im p o rtan t  
in fo rm a tio n  te c h n o lo g ie s .

Electronic mail. Every t e a c h e r  w as provided with an 
e lec tro n ic  mail a c c o u n t  on  th e  Michigan S ta te  University  IBM-3090 
m ainfram e c o m p u te r .  T he  c o n c e p t  o f  e lec tron ic  m essag in g  w as 
d e m o n s t r a te d  and  d iscussed . T ea ch e rs  had th e  o p p o r tu n ity  to  
c o rre sp o n d  w ith  so m e  Michigan S ta te  University facu lty . The 
p o te n t ia ls  rea lized  with Electronic-Mail w ere  g r e a t .  For ex am ple , 
th e  te leb r id g e  m o d em  with six te le p h o n e  lines g av e  th e  s t a f f  an 
op p o r tu n ity  t o  sh a re  d o c u m e n ts  on th e  netw ork. From his office a t  
Michigan S ta te  University, a p ro fe s so r  could p rep a re  a d o c u m e n t  on
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his M acintosh and se n d  it to  be p rin ted  on th e  LaserW riter lo ca ted  in 
th e  Kendon library t h a t  could be instan tly  sh a red  am o ng  te a c h e rs .

Bulletin boards services (BBS). A seco n d  a d v a n ta g e  of having a 
m o d em  and a phone  line w as th e  use  of BBS. The IBM m ainfram e runs 
a BBS which could a c c e s s  in form ation  from  a worldwide ne tw ork  of 
u se rs .  By expand ing  th e  no tion  o f  Electronic-Mail, th e  ex perience  
w ith  BBS sh ow ed  how e a sy  and  e ff ic ien t  it w as fo r  peop le  from  
d i s t a n t  loca tions  t o  e x c h a n g e  inform ation .

S pec ia lized  individual and  g ro u p  ac t iv i t ie s .  D espite  th e  
growing in te r e s ts  o f Kendon te a c h e r s  in tech n o lo g y , th e  techno logy  
te a m  realized t h a t  th e  c o m p u te r s  in th e  building w ere  n o t  
a d e q u a te ly  used. The su c c e s s  of so m e  few  te a c h e r s '  in d ep e n d en t  
s tu d y  such  as 1991 S um m er se ss io n s  en co u rag ed  th e  school 
principal and  th e  g ra d u a te  s tu d e n t  t o  se a rc h  fo r  new s t r a te g ie s  of 
s t a f f  d e v e lo p m e n t .  Som e specia l individualized and g rou p  p ro je c ts  
w ere  in trod uced  in Fall 1 9 9 1 .  The g ra d u a te  s tu d e n t  s t a r t e d  to  
in tro duce  d if fe ren t  p ro g ram s to  te a c h e r s .  For exam ple , th e  Reading 
Spec ia lis t  and  th e  Librarian b e ca m e  m ore in te r e s te d  in developing  a 
HyperCard s ta c k s  to  a s s i s t  children in ca teg o riz in g  books. One 
Special E duca tion  t e a c h e r  w as also  particu larly  in te r e s te d  in using 
S p re a d s h e e t  to  o rgan ize  h e r  s tu d e n ts '  g rades .

Microsoft works. T he  t e a c h e r s '  c o n ce rn s  a b o u t  th e  inefficient 
use  o f  th e  available in te g ra te d  so f tw a re  (i.e., w ord p ro cesso r ,  
sp re a d  s h e e t ,  d a ta b a s e  m an a g em en t ,  and com m unica tion  built in MS 
W orks) b e c a m e  a compelling a rg u m e n t  to  se a rc h  fo r  new w ay s  of 
op tim izing  th e  capab ili ties  o f th e  p rogram . While so m e  te a c h e r s  
w ere  in te r e s te d  in o rgan iz ing  th e ir  s t u d e n t s '  g ra d e s ,  o th e r s  w ere  
m ore  c o n c e rn e d  with te a c h in g  ty p ing  skills and  w ord p rocess ing . 
Lower grade-leve l t e a c h e r s  a t t e m p te d  to  u se  th e  p rog ram  fo r  
drawing. The g ra d u a te  a s s i s ta n t  tr ied  to  a c c o m m o d a te ,  a s  m uch as 
possible , th e  pa rticu la r  n e e d s  o f e a c h  te a c h e r .  Given th e  c o n s t ra in ts
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of th e  g ra d u a te  s tu d e n t  and  t e a c h e r s '  t im e n o t  all t e a c h e r s  w ere  
e x p o sed  to  th e  sa m e  a m o u n t  o f learning a b o u t  th e  new  techno log ies  
and  th e ir  applica tions. However, m o s t  te a c h e r s  had th e  o p p o r tu n ity  
to  e x p re s s  th e ir  particu la r  n e e d s  and  work on a solution.

The "Mini Computer Laboratory" in the school library. A f t e r  
having w orked  to g e th e r  closely  fo r sev era l  m o n th s ,  th e  g ra d u a te  
s tu d e n t  and  tw o  Kendon te a c h e r s  ( th e  c u rre n t  ne tw ork  m an ag ers )  
d e te rm in e d  to  t ry  so m e th in g  on a b igger scale . Since b o th  te a c h e rs  
had  co n s iderab le  know ledge  in using M icrosoft W orks fo r  writing 
p ro je c ts  with th e ir  3 rd  g rad e rs ,  t h e y  p ro p o se d  a g roup  writing 
activ ity . T hey  d es ig n ed  a four-w eek  p rog ram  a im ed  a t  improving 
th e ir  s t u d e n t s '  w riting  skills using M icrosoft W orks. It w a s  th en  
d ec id ed  t h a t  all 8  M acintosh m ic ro co m p u te rs  in th e  building would 
be b roug h t t o  th e  library so  t h a t  tw o  s tu d e n ts  could work on one  
c o m p u te r .  This fou r-w eek  p rog ram  fo cu sed  on typ ing  editing, spell 
checking , g raph ic  des ign  with KidPix p rogram , im porting  p ic tu re s  o r  
g raph ics  in to  w ord p ro ce sso r ,  and  printing.

Each m ee tin g  in th e  labo ra to ry  la s te d  one  hour. T he  tw o  third 
g rad e  t e a c h e r s  t e a m e d  up to  help e ac h  o th e r  during th e  labora tory  
se ss io n s . T h e se  few  te a c h e r s  gradually  b e c a m e  valuable  re so u rce  or 
s u p p o r t  s t a f f  fo r  th e  e n t i re  school. A f te r  th e  fou r-w eek  t ry  period 
th e  c o m p u te r s  w ere  re tu rn e d  to  th e  c la ssroom s.

Kendon school: A learning center for the community. Every 
new s t e p  in th e  d e v e lo p m e n t  o f  school com m unity  and th e  prom otion  
o f  m odern  tec h n o lo g y  in su p p o r t  o f  such  d e v e lo p m e n t  brings new 
challenges . Many Kendon s tu d e n ts  a re  n o t  e x p o se d  t o  stim ula ting  
learning e n v iro n m e n ts  o u ts id e  th e  schoo l building. Given social and  
financial c o n s t r a in ts  o f  so m e  Kendon families, th e  Kendon 
tec h n o lo g y  g ro u p  d ec id ed  to  ex p an d  its techno log ical innovation 
p rog ram s to  th e  com m un ity  a t  large. Thus, it would have  been  an 
o p p o r tu n ity  fo r  th e  p a r t ic ip a n ts  to  learn how to  use  d if fe re n t  
c o m p u te r  p ro g ram s such  a s  word p rocess ing , househo ld  budgeting ,
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and d a ta b a s e  m a n a g e m e n t .  Such ac tiv it ies  w ere  in te n d ed  to  a t t r a c t  
Kendon p a re n ts  and  com m un ity  m em b ers  t o  form al school activ ities 
in a w ay  o f  d irec tly  or indirectly  engag ing  th e m  in th e ir  ch ild ren 's  in 
and o u t  o f  school leering a ss ig n m en ts .

R eflec tions  on  P hase  II
T e a c h e r 's  prior te c h n o lo g y  e x p er ien ce , inserv ice  training, 

beliefs, and  e x p e c ta t io n s  play an im p o r ta n t  role in he r  o r  his 
ad o p tio n  o f  techn o log ica l  innovations. Following th e  e n th u s ia sm  
g e n e ra te d  in ph ase  I and e n c o u ra g e m e n t  rece ived  from  th e  fifth 
g rad e  te a c h e r ,  a few  te a c h e r s  dec ided  to  give a t ry  to  th e s e  
techno log ica l  innovations in th e ir  c la ss room s, d e s p i te  th e  f a c t  t h a t  
th e y  had ve ry  little know ledge in techno logy . T h ese  early  ad o p te rs ,  
th e re fo re ,  to o k  th is  decision  on th e  basis  o f vo lun tarism , 
e n th u s ia sm , belief, and  p e rsona l in te re s t .

T he sp re ad  o f th e  innovations required  reo rg an iza tion  of school 
cu ltu re  in o rd e r  t o  c o p e  with t e a c h e r s '  f ru s t ra t io n s  and  concerns .
The school techno logy  g roup  had  to  pay  special a t te n t io n  to  s ta f f  
d e v e lo p m e n t  and techn ical su p p o r t  sy s te m s .  The te m p o ra ry  one-on- 
on e  te c h n o lo g y  a s s is ta n c e  in th e  c la ssroom s, small g ro u p  techn o log y  
sess ion s , and  Sum m er tech n o lo g y  in d ep e n d en t  s tu d y  o ffe re d  by 
o u ts id e  a g e n ts  p o se d  challenges to  m any  Kendon te a c h e r s  a s  to  
e i th e r  a d o p t  o r  r e je c t  th e  techno log ical innovations.

One im p o r ta n t  o b se rv a t io n  t h a t  c h a ra c te r iz e s  early  tech n o lo g y  
adop tion  p ro c e ss  a t  Kendon w as "idea sharing" s t r a te g y  am ong peers. 
The c o o p e ra t iv e  te a ch in g  and learning ap p ro ach es , with regard  to  
techno logy , a d o p te d  by tw o  3rd g rade  te a c h e r s  se rv e d  a s  a 
sp ringb oard  t o  th e  innovations p rocess .  T he  re c o n s t i tu t io n  of th e  
tech n o lo g y  g roup  to  include th e s e  tw o  early  a d o p te r s  w as se en  as  an 
im p o r ta n t  decision  to  sp re a d  th e  innovations.

T h e se  early  a d o p te r s  o f  c la ss ro om  tec h n o lo g y  app lica tions had 
to  sh a re  c o m p u te r s  with o th e r  te a c h e r s  who had  earlie r  on  rece ived  
c o m p u te r s  th ro u g h  th e  D istr ic t 's  g ra n t  fo r "C lassroom  o f  T om orrow " 
p ro jec t.  In fac t ,  a s  so m e  o f  th e s e  t e a c h e r s  w a n te d  to  k e ep  th e
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c o m p u te r s  for longer period  o f t im e , th e  ro ta t io n  s t r a t e g y  slowed 
dow n th e  ra te  of adoption .

D esp ite  th e  increase  in n um ber of c o m p u te rs  in th e  school to  
11, it w a s  critical a t  th is  s t a g e  t o  build t e a c h e r s '  co n fiden ce  and  
t r u s t  a b o u t  th e  innovations. The o u ts id e  a g e n ts  had to  tem p o ra ry  
exp lo re  a wide v a r ie ty  o f ac tiv it ies  with all t e a c h e r s .  All th e  8 
M acintosh m ic ro c o m p u te rs  w e re  te m p o ra ry  insta lled  in th e  school 
library to  form  a mini labora tory . Having e x p o se d  te a c h e r s  to  new 
p ro g ram s, ne tw ork ing  ac tiv it ie s , and  c o o p e ra t iv e  p ro je c ts  in th is  
mini c o m p u te r  labora to ry , th e y  b egan  to  realize th e  p o te n t ia ls  of 
t h e s e  to o ls ,  b u t  th e ir  invo lvem en t w as still low.

New teach in g  and learning s ty le s  b eg an  to  e m e rg e  a s  a resu lt  
o f th e s e  technolog ical innovations. For in s tance , t e a m  teach in g  and 
small g ro u p  writing p ro je c ts  in th e  mini c o m p u te r  lab o ra to ry  
p rac ticed  by th e  3rd  g rad e  te a c h e r s  and s tu d e n ts ,  during th e  four- 
w eek  pilot p ro jec t,  s t a r t e d  t o  sh if t  t h e  "individual" to  "group" 
in s truc tiona l p ro c e s s e s  in t h e s e  c la ss ro o m s . T h e se  new  e x p e r ie n c e s  
began  to  sp re ad  a c ro ss  g rad e  levels and  m any t e a c h e r s  s t a r te d  to . g e t  
in te r e s t  in th e  techno logy . Of co urse , th is  p h ase  laid g ro unds for 
t e a c h e r - c e n te r e d  a p p ro a ch  to  th e  im p lem en ta tion .

During th is  phase , th e  school still n e e d e d  m ore  equ ipm en t, 
ex te rn a l  a g e n t s  w ere  th e  p ivo t o f th e  innovations, and  s tu d e n t-  
c e n te r e d  a p p ro a c h  w as still m ain ta ined . All t h e s e  is su e s  ind ica ted  
t h a t  th e  su s ta inab il i ty  o f  t h e  innovations w as  still q u e s t io n a b le .  
However, d e m o n s tra t io n  o f  persona l and  p ro fess iona l in te r e s t s  and  
skills acqu ired  from  th e  o u ts id e  a g e n t s  a s  well a s  lead ersh ip  role 
p layed by th e s e  early  a d o p te r s  w as an indication o f  g radual 
su s ta in ab il i ty  o f th e  innovations .

P h ase  III: Individual and  C lass P ro je c ts  with 
Early Majority A d o p te rs

During th e  Fall Term , 1 9 9 2 ,  th e  tech n o lo g y  g roup  s tu d ie d  th e  
s t a tu s  o f  th e  school and  its  techno log ical role in Lansing School 
District, espec ia lly  a s  a m odel fo r  Lansing Public Schools. From a
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sy n th e s is  o f th e  incen tives  and p o ten t ia ls  g e n e r a te d  by th e  school 
principal and so m e  few  te a c h e rs ,  th e  school s e t  up new  goals  t h a t  
could e ffec t iv e ly  re sp ond  t o  Kendon tech n o lo g y  vision a s  well a s  an 
ac tio n  plan t h a t  provided specific  ta sk s  fo r  th e  1 9 9 2 / 9 3  school 
year. The tw o  broad  goals  w ere  to:

1. Reinforce "Active, C oop era tive , Individualized, and  
Interdisciplinary  Learning" th ro u g h  th e  use  o f s t a n d ­
a lone  c o m p u te r s  and  e lec tron ic  netw orking .

2. Focus on novice tec h n o lo g y  u se rs  t o  im prove th e ir  basic 
skills in s o f tw a re  ap p lica tio n s  su ch  a s  W ord P rocessing , 
Sp read  S hee t,  D a tab a se  M anagem ent, Printshop,
and  HyperCard.

The te c h n o lo g y  group, now c o m p o sed  o f  tw o  univers ity  co llabo ra to rs  
(including m yself) , th e  schoo l principal, and  tw o  Kendon te a c h e r s ,  
d ec id ed  on  w h a t  th e  t e a c h e r s  could do  with th e  ex is ting  co m p u te rs ,  
new  w ay s  o f fac ilita ting  t e a c h e r s '  c o m p u te r  c o m p e te n c y  t h a t  would 
d irec tly  help  th e m  im prove in s truc tion  in th e  c la ss ro o m s , and  how 
b e s t  th e  g ra d u a te  a s s i s ta n ts  could a d ju s t  the ir  sch ed u le  t o  m e e t  
with e a c h  t e a c h e r 's  train ing  tim e . T he school principal r e q u e s te d  all 
t e a c h e r s  to  sign up fo r  c o m p u te r  c o m p e te n c y  training a s  p a r t  of th e  
PDS program . Six novice ( tech n o lo g y )  te a c h e r s  s igned  up for th e  
training. Having c o n d u c te d  an informal n e e d s  a s s e s s m e n t ,  w e 
identified  specific  n e e d s  and  tim e  c o n s t ra in ts  o f  e a c h  te a c h e r .  We 
e s ta b l ish e d  priorities and  d e v e lo p ed  a working plan fo r  e a c h  te a c h e r  
in o rd e r  to  op tim ize  th e  training periods. The t e a c h e r  c o m p e te n c y  
tra in ing  a c t iv i t ie s  mainly fo c u s e d  on hands-o n  ac tiv i t ie s .  T h ese  
included c o n n ec tin g  th e  d ev ices  to g e th e r  (keyboard , m ouse , m onitor, 
c o m p u te r ,  and  prin ter), sw itching on and o ff  th e  c o m p u te r ,  c rea ting  
o r open ing  files from  th e  hard  and  floppy disks, and  running d if fe ren t  
p rog ram s. Som e sp ec ia lized  c o m p u te r  ac t iv i t ie s  c o n tin u e d  with 
so m e  individual t e a c h e r s .

One g ra d u a te  s tu d e n t  a s s is te d  tw o  2nd  g rad e  t e a c h e r s  in the ir  
c la ss ro o m s th ro u g h o u t  th e  whole school y e a r .  A ctiv ities  in t h e s e  
c la s s e s  w e re  s t u d e n t - c e n t e r e d . One m ajor co n ce rn  with th e s e  tw o
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c la s se s  w as s tu d e n t  c o m p u te r  c o m p e te n c y  training. The goal w as  to  
t e a c h  s tu d e n t s  to  acquire  dec la ra tiv e  and  procedural know ledge in 
c o m p u te r  techno logy . In th is  c o n te x t ,  c o m p e te n c y  m e a n s  being able 
to  sw itch  on a co m p u te r ,  insert  a p roper  disk, run th e  program , m ake 
a prin t ou t, and  sw itch o ff  th e  c o m p u te r  w ith o u t any a s s is ta n c e .  
A f te r  th re e  w e ek s  of training, th e y  w ere  co m fo rtab ly  able to  
iden tify  various p a r t s  and  fu n c t io n s  of m ic ro co m p u te rs .  For 
exam ple , th e y  could easily  identify  and use  th e  keyboard , th e  
m onitor, m ouse , c o m p u te r ,  and  th e  printer. In addition to  th e  
d ec la ra tiv e  know ledge, th e y  d e v o te d  m o s t  o f  th e ir  t im e  on hands-on  
p ra c t ic e  w ith  c o m p u te rs .

As a re su l t  of th is  ex p er ien ce  and  e n th u s ia sm  a b o u t  th is  new 
writing tool, o n e  c lass  d e c id ed  to  e s tab lish  a c lass  "N ew sle tte r" .
T he c la ss  t e a c h e r  dev e lo p ed  a s t r a te g y  t h a t  allowed he r  s tu d e n ts  to  
w rite  s to r ie s  b a s e d  on th e i r  exp e rien ce , in te re s ts ,  a c t io n s ,  
im aginations, and  o b jec ts .  T he s to r ie s  w ere  e d i te d  e i th e r  by th e  
c lass  t e a c h e r  o r  in so m e  c a s e s  by the ir  p a re n ts .  On Fridays, th e  
s tu d e n t s  w ro te  th e ir  s to r ie s  using M icrosoft Works, w ith  th e  
a s s i s ta n c e  o f  th e  g ra d u a te  s tu d e n t .  T hey  easily  e d i te d  th e ir  sc r ip ts  
on th e  s c re e n  individually o r  in small g ro u p s  b e fo re  printing. Each 
s tu d e n t  p ro d u ced  tw o  hard  cop ies  every  week: one  for th e  c lass  
n e w s le t te r  and  th e  o th e r  fo r  his o r  her  p a ren ts .

T ow ards  th e  end  o f  th e  Spring s e m e s te r ,  th e  s tu d e n ts  w ro te  an 
a v e ra g e  o f  th re e  s to r ies .  M ost of th e  s tu d e n ts  who initially s t a r te d  
with o n e  p a g e  s to ry  m ad e  a rem arkable  p rogress , writing up to  tw o  
p ag es . Few s tu d e n ts  w ro te  up t o  th re e  or four pages . Som e p a re n ts  
he lped  th e ir  children t o  c o m p o se  th e  s to r ie s  a t  hom e and  re q u e s te d  
th e m  (children) t o  ty p e  th e m  on th e  c o m p u te r  and print o u t  hard 
cop ies  in school.

In th e  o th e r  2nd  g ra d e  c lassroom , s tu d e n ts  u sed  a r i thm etic  
so f tw a re  t o  learn how m o ney  is being used . The s tu d e n ts  w orked  in 
g ro ups  o f  tw o. By th e  e n d  of Spring s e m e s te r  s tu d e n ts  in th is  c lass 
w ere  able  t o  iden tify  d if fe re n t  d en o m in a t io n s  and  th e ir  va lues. With
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th is  so f tw a re ,  s t u d e n ts  e n g a g e d  in addition, su b tra c t io n ,  
m ultip lication , and  f ra c t io n  prob lem s.

A n o th e r  te c h n o lo g y  p ro jec t  w as  m ore t e a c h e r - c e n t e r e d . I 
w orked  c losely  w ith fo u r  t e a c h e r s  in th e  following a re a s  ( so f tw a re  
app lica tions): Word Processing , S p re a d sh e e t ,  Printshop. Due to  
conflicting  sc h ed u le  am o n g  te a c h e r s ,  o n e -o n -o n e  tra in ing  p rog ram  
w as d eve lop ed . With th e  P rin tshop program , I a s s is te d  th e  school 
principal t o  learn how to  use  th e  built-in g raphics , so m e  im ported  
graphics, and  m ake banners , signs, and  le t te rh e a d s .  The t e x t  p rac tice  
with th is  p rog ram  g ave  us th e  op p o rtu n ity  t o  review so m e  basic 
skills in w ord  p ro cess in g  su ch  a s  e n te r in g  c h a ra c te r s ,  c u tt in g ,  
p a s ting , de le ting , fo rm a t t in g ,  saving, retr iev ing , and  printing 
do cu m en ts .  A t th e  end  of th e  school year, she  used  th e  program  to  
p roduce  3 0 0  "C ert i f ic a te s  o f Aw ards" t o  th e  school a th le te s .

One 1 s t  g rad e  t e a c h e r  and th e  school librarian w ere  in te re s te d  
in learning a b o u t  c o m p u te r s  in genera l and  w ord p rocess ing  in 
particu lar. We w e n t  th ro u g h  th e  s t e p s  o f  writing a l e t t e r  o r  c rea t in g  
a d o c u m e n t .  T hey  p rac t ic ed  typ ing  , editing, fo rm attin g , spell 
checking, saving, and  printing a d o c u m e n t.  Having c o m p le te d  th re e  
se ss io n s , th e  1 s t  g rad e  t e a c h e r  s t a r t e d  writing m em o s  fo r  her 
chu rch  ac t iv i t ie s .  T he  librarian a lso  s t a r t e d  writing her  p e rso n a l  
weekly  re p o r ts  w ith c o m p u te r .  A t th e  l a t t e r  p a r t  of Spring te rm , she  
de v e lo p ed  in te r e s t  in c re a t in g  an e lec tro n ic  d a ta b a s e  fo r  th e  school 
l ib ra ry .

In one  4 th  g rad e  c lassroom , I a s s is te d  one  t e a c h e r  t o  
e ffec tive ly  use  sp re a d  s h e e t  in MS Works to  c r e a te  a g rad e  book, 
discipline, and  an  a t t e n d a n c e  reco rd s  fo r  her  c lass . T h e  p rac t ic e  
involved: c re a t in g  a new  and  opening  an existing sp re a d  sh e e t ,  
e n te r in g  and  changing  te x t ,  values, and  form ulae, copying  and  moving 
cell c o n te n ts ,  naming, saving, and  printing a sp re a d s h e e t .  A t th e  end  
o f  Spring te rm , 1 9 9 3  she  w as very  happy  to  realize how th e  program  
helped  her  to  ca lcu la te  th e  "Totals , A verages, and  P e rc e n ta g e s"  o f 
h e r  s t u d e n t s '  g ra d e s  a s  well as  viewing th e  graphical 
r e p re s e n ta t io n s  o f th e  s tu d e n t s  p ro g re s s  in d if fe re n t  c o n te n t  a reas .
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In add ition  to  t e a c h e r - c e n te r e d  ac tiv it ies , I a s s i s te d  s tu d e n ts  
in th is  c lass  t o  u se  so m e  so f tw a re  p rog ram s su ch  as Sim City, 
M athblaster, Kids Pix, and  Once Upon a Time for writing p ro je c ts  and 
m a th e m a tic s  p rob lem  solving. For exam ple , with g raph ics  su ch  as  
th e  sun, moon, and h o u ses  in "Once Upon a Time" program , s tu d e n ts  
w ere  able to  c r e a te  sh o r t  s to r ie s  and ty p e  th e m  on th e  co m puter . 
Also, with th e  M athb laster ,  th e y  did so m e  a ri th m e tic  problem  
solving on th e  c o m p u te r  such  a s  additions, su b tra c t io n s ,  decim als, 
and  m u ltip lica tio ns .

Kendon G rant Proposal. In 1 9 9 2 -1 9 9 3  school year, Kendon 
school s u b m it te d  a p roposa l to  th e  School D istrict req u es t in g  4 0  
M acintosh m ic ro co m p u te rs  to  su p p o r t  th e  fa c u l ty ’s e f fo r t s  to w ard s  
accom plishing th e  tec h n o lo g y  vision. The school r e q u e s te d  3 
c o m p u te r s  fo r  e a c h  c la ss ro om  and  one  file se rver ,  all o f  which had 
to  be  in te rc o n n e c te d  to  fo rm  a local a rea  ne tw ork  to  fac ili ta te  
sh a re d  u se  o f  so f tw a re  and  c ro ss -c la ss ro o m  co llabo ra tion . This 
would have  allowed s tu d e n ts  to  u se  th e  c o m p u te r s  individually o r  in 
pairs during regular c la ss ro om  tim e. One s tipu la tion  o f  th e  p roposal 
w as t h a t  th e  c o m p u te r s  would rem ain in th e  c la ssroom s.

W hat th is  a r ra n g e m e n t  did n o t  fac ili ta te  w as th e  use  of 
c o m p u te r s  fo r  large g ro u p  instruction  t h a t  involved m any s tu d e n ts  
in te rac t in g  with c o m p u te r s  a f t e r  e a c h  p re s e n ta t io n  or t e a c h e r  
d e m o n s tra t io n .  For exam ple , th e re  are  a range  of though tfu lly  
d e s ig n e d  p ro g ram s fo r  m a th e m a tic s ,  social s tu d ie s ,  and  sc ien ce  
p ro g ram s t h a t  require  large g rou ps  o f  s tu d e n ts  t o  exp lore  d a ta ,  
m an ipu la te  variables, m ake  and t e s t  h y p o th e se s ,  and  p ro c e s s  large 
a m o u n ts  o f inform ation, e tc . ,  on th e  co m p u te r .  T h ese  kinds o f  g roup  
a s s ig n m e n ts  require  a c o m p u te r  facility such  a s  a c o m p u te r  tea ch in g  
labo ra to ry  t h a t  could a c c o m m o d a te  c la s se s  o f 3 0  s tu d e n ts  a t  a tim e.

S u m m er p ro g ram . During th e  Sum m er vaca tion , m y co lleague 
(i.e., o th e r  g ra d u a te  a s s i s ta n t)  and  I v o lu n tee red  to  work w ith  any 
in te re s te d  t e a c h e r  during th e  S um m er vaca tion  o f  1 9 9 3 .  O ne-on-one
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w eekly c o m p u te r  se s s io n s  w ere  sch ed u led  with a few  t e a c h e r s  who 
signed up. T he  school allowed th e s e  te a c h e rs  and  o th e r s  to  ta k e  their 
c o m p u te r  hom e. We fo cu sed  th e  training on each  t e a c h e r 's  personal 
needs.

R eflec tions on  P hase  III
The p a ce  of ad op tion  perceived  in th e  1 9 9 2 / 9 3  school y e a r  w as 

relatively slow. This n e c e s s i t a te d  new  ap p ro ach  to  th e  
im p lem en ta tion  s t r a te g ie s .  A num b er  o f  issues had  to  be  revis ited  by 
th e  school s y s te m  to  e n su re  ac tive  partic ipa tion  o f  te a c h e r s .  More 
im portan tly , th is  requ ired  engag ing  ev e ry  t e a c h e r  in all tech n o lo g y  
d iscussions and  te a c h e r -c e n te re d  approach  had to  be  a d o p te d .  This 
sh if t  o f im p le m e n ta t io n  s t r a te g ie s  implied t h a t  s t a f f  d e v e lo p m e n t  
and tech n ica l  su p p o r t  s t r a te g ie s  n e e d e d  specia l e m p h a s is  in o rd er  to  
k eep  t e a c h e r s '  confidence  and  t r u s t  a b o u t  th e  innovations.

T he e m e rg e n c e  o f  t e a c h e r - c e n te re d  ap p roach  w as g r e e te d  with 
m ore t e a c h e r  pa rt ic ipa tion  in te c h n o lo g y  p ro g ram s and activ ities . 
With th e s e  c h a n g e s  te a c h e r s  b eg an  to  a ssu m e  new tech n o lo g y  roles 
in th e  school. For exam ple , all m ajor tec h n o lo g y  decis ions w ere  
tak e n  by te a c h e r s  in s tead  of th e  tech no lo gy  group. A t th is phase, 
t e a c h e r s  b e g a n  to  co n so l id a te  id eas  and  e x p e r t ise ,  th u s  indicating 
t h a t  th e  im p lem en ta t io n  p ro c e ss  w as m oving gradually  from  
individual to  small group, and th en  to  large g roup  activ ities . The 
spec ia lized  individual and  small g roup  ac tiv it ie s  by so m e  novice 
tech n o lo g y  t e a c h e r s  s e e n  in 1 9 9 2 / 9 3  school y e a r  m ay explain th e  
te a c h e r s '  ren ew ed  e a g e rn e s s  and  c o m m itm en t  to  Kendon mission 
s t a t e m e n t  and  techno logy  vision and how wide th e  tech n o lo g y  was 
being sp re a d  in th e  c la ssroom s. In o th e r  words, Kendon techno logy  
im p lem en ta tio n  p ro c e ss  h as  followed " b o t to m -u p "  approach .

C oncerning  c la ss ro o m  dynam ics , th e  t e a c h e r s '  a c t iv e  
pa rt ic ipa tion  in te c h n o lo g y  p ro g ram s and  th e ir  acqu ired  dec la ra tiv e  
know ledge se rv ed  a s  vehicle fo r  th e m  to  provide gu idance  to  s tu d e n t  
learning a b o u t  th e  te c h n o lo g y  and  e ffec tive ly  o rgan ize  c la ss roo m
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in s truc tion . T he  f a c t  t h a t  s tu d e n t - c e n te r e d  a p p ro a ch  w a s  still 
m ain ta ined , b o th  d iscovery  and  guided  learning w ere  very  com m o n  in 
Kendon c la ss ro om s. The com bina tion  of th e s e  tw o  instructional 
p ro c e s s e s  sh i f te d  s tu d e n t- te c h n o lo g y  in te rac t iv e  p ro c e s s  t o  a 
s i tu a t io n  in which te c h n o lo g y  only se rv ed  a s  a vehicle fo r  c la ss room  
in s truc tio n . T h a t  is, in s truc tion a l  p ra c t ic e s  w e re  m ore  o f  te a c h e r -  
t e c h n o lo g y - s tu d e n t  in te ra c t iv e  p ro c e s s e s .

A t th is  im p le m e n ta t io n  p h ase , e x te rn a l  a g e n t s  still in it ia ted  
and  s u p p o r te d  m any  c la ss  te c h n o lo g y  ac tiv ities . T h e se  ac tiv it ie s  
w ere  mainly c e n te re d  on s tu d e n ts  and  practically  no new e q u ip m en t 
w as rece iv ed  to  a t t r a c t  t e a c h e r  ac tiv e  pa rtic ipa tion . All th e s e  
f a c to r s  implied t h a t  th e  innovations w ere  still n o t  su s ta in ab le .  
However, th e  t e a c h e r s  r e q u e s t  fo r  additional c o m p u te r s  from  th e  
School D istrict to  s u p p o r t  tec h n o lo g y  vision, reo rgan iza tion  o f th e  
school cu ltu re , m a ss  pa rt ic ipa tio n  o f  novice tec h n o lo g y  te a c h e rs ,  
and  th e  c o n tin u ed  su p p o r t  from  th e  university , to  large e x te n t ,  
implied t h a t  th e  innovations  would grow.

P hase  IV: S choo lw ide  Im p le m e n ta t io n
w ith L a te  Majority A d o p te rs

The 1 9 9 3 / 9 4  school y e a r  m arked a t re m e n d o u s  ch an g e  in th e  
h is to ry  o f Kendon tec h n o lo g y  im p lem en ta tion  p ro g ram s ov er  th e  p a s t  
fou r  y e a rs ,  particu larly  in e q u ip m en t ,  s t a f f  d e v e lo p m e n t ,  
instruction , and  genera l  p e rc e p t io n s  on  th e  dynam ics  o f th e  school 
sy s te m .  As p a r t  o f  th e  s t r a te g ic  planning for th e  p rom otion  of 
e f fe c t iv e  u se s  o f th e  new  c o m p u te r s  in th e  curriculum, t e a c h e r s '  
n e e d s  and  c o n c e rn s  rece ived  special a t te n t io n  from  th e  tech n o lo g y  
group. During th e  f irs t  w eek  o f  th e  school year, Fall 1 9 9 3 ,  Kendon 
facu lty  an d  tw o  Michigan S ta te  University g ra d u a te  s tu d e n ts  
c o n d u c te d  a n e e d s  a s s e s s m e n t  and  s e t  priorities fo r  th e  kinds of 
training, so f tw a re ,  and  o th e r  tec h n o lo g y  su p p o r t  se rv ice s  n e e d e d  for 
th e  im p le m e n ta t io n  o f  t h e  schoolw ide c o m p u te r  app lica tions  in th e  
c la s s ro o m s .
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A t th e  beginning of 1 9 9 3 / 9 4  school year, Kendon school 
rece ived  a D istrict g ra n t  o f  4 0  c o m p u te rs .  This initially provided  th e  
school with 3 c o m p u te r s  fo r e ac h  c la ss roo m  and  1 file se rver . All 
t h e s e  c o m p u te r s  w ere  in te rc o n n e c te d  to  form  a local a rea  ne tw ork  
(LAN) and  wide a rea  ne tw ork  (WAN), replacing th e  exis ting  netw ork  
c o n f ig u ra t io n .

T he n e e d s  fo r  train ing  p rog ram s w ere  identified, such  as  basic 
in troduc tion  to  th e  hardw are  (M acintosh) and  new so f tw a re  fo r bo th  
t e a c h e r s  and  s tu d e n ts .  Training p ro g ram s w ere  o rgan ized  accord ing  
to  individual a n d /o r  g ro up  needs . Two 5 th  g rad e  te a c h e rs ,  m em b ers  
o f  th e  techn o log y  group, w ere  d e s ig n a te d  by th e  t e a c h e r s  th em se lv e s  
a s  th e  sch o o l-b ased  ne tw ork  m anagers . T hey  a t t e n d e d  8 -w eek  
ne tw ork  m a n a g e m e n t  and  tech n o lo g y  training s e s s io n s  o f fe re d  by 
Lansing School District. T h ro u g h o u t th e  Fall t e rm  o f  1 9 9 3  all th e  
t e a c h e r s  p a r t ic ip a te d  in th e  sch o o l 's  s h o r t  t e rm  and  long te rm  
tec h n o lo g y  inservice p rog ram s. T h ese  p rog ram s w ere  c o o rd in a te d  by 
th e  tw o  Michigan S ta te  University g ra d u a te  s tu d e n ts  and  th e  new 
n e tw o rk  m an ag ers .

C oncern ing  s o f tw a re  se le c t io n  fo r  c la ss ro o m  app lica tio ns , 
e a c h  t e a c h e r  d e sc r ib e d  th e  various w ays and specific  c o n te n t  a re a s  
in which he o r  sh e  e x p e c te d  to  u se  c o m p u te r  p rog ram s to  su p p o r t  
c la ss ro o m  in s truc tion . T he  se lec tio n  c riterion  had  to  co n fo rm  with 
Lansing School D is tr ic t 's  te c h n o lo g y  sp ec if ica tio n s  a s  sp ec if ied  in 
Lansing School D istrict Curriculum Guide, 1 9 9 3 / 1 9 9 4 .  Based  on th e  
local n e e d s  of Kendon te a c h e rs ,  th e  ne tw ork  m an ag ers ,  with th e  
a s s i s ta n c e  o f  tw o  Michigan S ta te  University g ra d u a te  s tu d e n ts ,  
iden tified  a p p ro p r ia te  so f tw a re  p ro g ram s fo r  all g rad e  levels and  
a c ro s s  d isciplines. T he  se le c t io n  and p u rch a se  s c h e m e s  w ere  limited 
by th e  fu n d s  available. In 1 9 9 3 / 9 4  school year, th e re  w ere  five 
p rog ram s on th e  netw ork: MS Works 3 .0 ; HyperCard Player; Macintosh 
Basics; Kid W orks 2; The Writing C enter; T eachT ex t;  and  Play Room.

1. Computer Laboratory Development. As th e  training 
ad v an ced  and  th e  c o n c e p t  o f  "critical m ass"  b eg an  to  gain full 
m o m en tu m , th e  te a c h e r s  pe rceived  th e  n eed  for m ore "hands-on"
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activ it ies  for b o th  s tu d e n ts  and  te a c h e rs  so  a s  to  b eco m e  ac tive  
use rs  o f  c o m p u te rs .  In view of th is  th e  idea o f develop ing  a 
Macintosh C o m p u te r  L abora to ry  em erg ed . The techn o log y  group, in 
co n su lta tio n  w ith Kendon te a c h e rs ,  a d d re s s e d  a m em o ran d u m  to  
Lansing School District. In th e  m on th  o f  N ovem ber, r e p re s e n ta t iv e s  
from  th e  School D istrict and  Michigan S ta te  University  co llab o ra to rs  
and Kendon facu lty  m e t  t o  talk a b o u t  th e  implications o f  th e  
lab o ra to ry  on in s truc tion  a s  well a s  tech n ica l  issues  involved. As a 
resu lt  o f  th is  m ee ting , a formal p roposa l w as  s e n t  to  Lansing School 
District fo r  a c o m p u te r  labora tory . In th e  m o n th  o f D ecem ber, 1 9 9 3  
perm iss ion  w as g ra n te d  by  Lansing School D istrict to  w ithdraw  one 
c o m p u te r  from  e ac h  c lassroom . In th e  se co n d  w eek  of January , 1 9 9 4  
a M acintosh c o m p u te r  te a ch in g  labo ra to ry  o f  15 c o m p u te r s  w as 
e s tab l ish ed .  Currently , th e  1 5 c o m p u te r s  a re  "s ta n d -a lo n es" .

In w in te r  and  Spring te rm s  of 1 9 9 4  th e  lab o ra to ry  w as 
ex ten s iv e ly  u sed  t o  s u p p o r t  th e  c la ss ro o m  instruction . All th e  
te a c h e r s  s e n t  th e ir  s tu d e n ts  t o  u se  th e  lab o ra to ry  to  c o m p le m e n t  
th e  c la ss ro o m  activ it ies . Thus, th e  lab o ra to ry  w as  highly co n s id e red  
a s  an e x ten s io n  o f  th e  c lassroom s. The main p ro g ram s u sed  in th e  
lab o ra to ry  during 1 9 9 3 / 9 4  fo r  in s truc tion  w ere  Kid W orks 2 
(Multimedia) and  MS W orks 3 .0 . The Kid Works 2 w as th e  program  
used  m o stly  by all th e  g ra d e  levels fo r  reading , writing, and  painting 
skills. The 3rd, 4 th ,  and  5 th  g rad e  s tu d e n ts  equally  u sed  th e  MS 
W orks fo r  th e i r  writing p ro je c ts .

During th e  lab o ra to ry  se ss io n s ,  s t u d e n t s  w orked  individually 
o r in g ro u p s  o f tw o . E xcep t fo r  th e  tw o  ne tw ork  m an a g ers  (i.e., 5 th  
g ra d e  t e a c h e r s ) ,  all th e  t e a c h e r s  rece iv ed  ( tech n ica l)  a s s i s ta n c e  
from  th e  g ra d u a te  s tu d e n ts  during th e  lab o ra to ry  se s s io n s  and  w ere  
o f te n  a s s i s te d  by th e  t e a c h e r  spec ia lis ts .  T he  t e a c h e r s  a lw ays w ere  
requ ired  to  c o m e  to  th e  lab o ra to ry  with p re p a re d  learning o b jec tiv e s  
and  g ra d u a te  a s s i s ta n ts  w ere  th e re  only t o  give techn ica l  su p p o r t .

2. Telecommunication In Education. In add ition  to  regular 
c la ss ro o m  and  lab o ra to ry  tec h n o lo g y  applica tions , th e  schoo l 
e s ta b l ish e d  a te leco m m u n ica tio n  p ro jec t  t o  su p p o r t  th e  Kendon 4 th
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Grade-C.A.S.E Credit Union Partnersh ip  V enture . In th e  m o n th  o f 
March, 1 9 9 4  a w o rk s ta t io n  of on e  IBM c o m p u te r  (P S /2 ) ,  one  monitor, 
one  m odem , and one  p r in te r  w as  installed in each  o f  th e  tw o  4 th  
g rad e  c la ss ro o m s . The f i r s t  e lec tro n ic  com m u n ica tion  o r  b us iness  
t ra n sa c t io n  began  in mid March, 1 9 9 4 .  This s y s te m  p e rm it te d  th e  4 th  
g rad e  s tu d e n ts  to  a c c e s s  th e  C redit Union d a ta b a s e  for financial 
in fo rm a tio n .

Looking to  th e  f u tu re . In pursu it  of long -te rm  tech n o lo g y  goals 
and  ensu ring  c o n tin u ed  e ff ic ien t  and  e f fe c t iv e  app lica tions , th e  
schoo l p lans to  u se  th e  following s t r a te g ie s  during th e  1 9 9 4 - 1 9 9 5  
schoo l year.
1. Two MSU g ra d u a te  a s s i s ta n ts  will con tinue  to  work with 

te a c h e r s  and  s tu d e n ts  in th e  c la ss ro o m s and th e  c o m p u te r  
la b o ra to ry  until t e a c h e r s  b e c o m e  c o m fo r tab le  with th e  
techno logy . In a w ay  o f p reparing  for full d ise n g a g e m e n t ,  
t e a c h e r s  would have  full con tro l of th e  c o m p u te r  labo ra to ry  
se ss io n s ,  unlike la s t  schoo l y ear .

2. T he  school will so lic it  add itional MSU co llabo ra tio n  in th e  
fo rm  o f  a "T echnology  Internship  Program " to  en su re  one-on- 
on e  a n d /o r  small g ro u p  "hands-o n"  ac tiv it ie s  in th e  c la ss room s 
and  c o m p u te r  labora to ry .

3. In S e p te m b e r ,  th e  scho o l will in it ia te  " P a re n t -T e a c h e r -  
S tu d e n t  (PTS)" T echno logy  Club. The pu rpose  is to  g e t  p a re n ts  
ac tive ly  involved in th e ir  ch ildren’s learning (b o th  in and  o u t  of 
schoo l)  th ro u g h  "mini tech n o lo g y  p ro jec ts"  such  as  using 
c o m p u te r s  to  c r e a te  house  (family) b u d g e ts .

4. T w o -h o u r  t e a c h e r  inserv ice  tra in ing  s e s s io n s  p e r  m o n th  will 
be  o rg an ized  to  e n su re  ongoing  s t a f f  d ev e lo p m en t .  T hree-hours  
o f  re le a sed  tim e  p e r  w eek for m a in ten a n ce  would be  required 
fo r  th e  Netw ork M anagers ( tw o  5 th  g rad e  t e a c h e r s )  t o  en su re  
schoo l wide s m o o th  running o f  th e  hardw are  and  so f tw are .
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5. To e n su re  c o n tin u ed  p rac tice , provisions will be  m ad e  for 
te a c h e r s  t o  ta k e  so m e  c o m p u te rs  hom e during th e  Sum m er 
break .

R eflections on  P hase  IV
In 1 9 9 3 / 9 4  school year, th e  sh a rp  increase  in th e  num ber of 

c o m p u te rs  (i.e., from  11 to  51 )  re su lted  in schoolw ide adop tion  of 
c o m p u te rs  in th e  c la ss ro o m s and th e  c o m p u te r  te a ch in g  labora tory .

T he  school con tin u ed  to  hold th e  belief t h a t  educa tiona l 
te c h n o lo g ie s  a re  n o t  se lf-im p lem en tin g , w ith  tec h n o lo g y  c o n s ta n t ly  
changing, and  app lica tions  varying so  widely, upgrad ing  th e  
techno log ica l skills o f  Kendon facu lty  and  s tu d e n ts  (a s  en d  u se rs)  is 
an e s se n t ia l  f i r s t  s t e p  fo r  e f fe c t iv e  im p lem en ta t io n  of te c h n o lo g y  
p rog ram s. A t th is  phase , th e  em phasis  on s tu d e n t - c e n te r e d  w as 
sh if ted  to  t e a c h e r - c e n te r e d  approach . The particu la r  a t te n t io n  
a t t a c h e d  to  in -serv ice  tra in ing  and tech n ica l  a s s i s ta n c e ,  especially  
in th e  labo ra to ry , m o tiv a te d  all Kendon te a c h e r s  and  s tu d e n ts  to  
e ffe c t iv e ly  use  th e  tec h n o lo g y  a s  an ins tructional tool.

T he  schoolw ide  techno lo g ica l  innovations b ro u g h t  new 
ins truc tiona l cha llen ges  t o  te a c h e rs .  As p a re n ts  and  com m unity  
p a r tn e rs  g o t  involved in school techn o lo gy  p rogram s, t e a c h e r s  had to  
m odify th e ir  trad itiona l tea ch in g  s ty le  to  a c c o m m o d a te  th e  
e x p e r ie n c e s  and  e x p e r t is e  t h a t  th e  e x te rn a l  a g e n ts  would bring into 
th e  c la ss ro o m s . T he co llabo ra tive  te a ch in g  e n c o u ra g e d  o r  fac i l i ta ted  
b o th  o n e -o n -o n e ,  small an d  large g roup  in s truc tiona l p rac t ices .
T h e se  implied t h a t  t e a c h e r s  had to  acquire  new  skills in t im e  and 
c la ss ro o m  m a n a g e m e n t .  Regarding know ledge acquisition , th e  
t rad i tio n a l  c la ss ro o m  se a tw o rk  w as s u p p o r te d  by  p rac tica l  o r  real 
world p rob lem  solving. For instance , it w as am azing  to  s e e  s tu d e n ts  
in tw o  4 th  g rad e  c la ss ro o m s  talking with th e ir  bank p a r tn e rs  a b o u t  
banking o p e ra t io n s  a s  well a s  working with th e m  a s  bank te l le rs  a t  
t h e  c o m p u te r  te rm in a ls  an d  search ing  on-line in fo rm ation  from  th e  
main bank.
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Regarding th e  long te rm  su p p o r t  o f th e  innovations, th e  
schoolw ide  app lica t ions  o f  c o m p u te r s  in th e  curriculum  b ro u g h t  
m any hopes . For ins tance , th e  b o t to m -u p  app roach  a d o p te d  in th e  
school t o  d e m o n s tr a te  t h a t  c o m p u te rs  could be equally used  in th e  
lab o ra to ry  as  in th e  c la ss ro o m s ind ica ted  th e  long te rm  c o m m itm e n t  
o f th e  te a c h e r s .  In addition, th e  sh if t  from  s tu d e n t - c e n te r e d  to  
te a c h e r - c e n te re d  ap proach , and  th e  4 0  c o m p u te rs  and  th e  ne tw ork  
m a n a g e m e n t  in-service train ing  o f fe re d  to  tw o  Kendon te a c h e r s  by 
th e  School D istr ic t w ere  c lea r  e v id e n ce  o f  su s ta in ab il i ty  o f 
te c h n o lo g y  ap p lica tio n s  in th e  curriculum.

It is critical a t  th is  s t a g e  o f o u r  tech no lo g ica l  e f f o r t s  to  
re f le c t  on n um b er  o f issues  t h a t  m ay  e n h an c e  o r  jeo p a rd iz e  th e  
fu tu re  of Kendon tech n o lo g y  vision. More im portan tly  th e re  is a need  
to  c o n s id e r  th e  su s ta inab ility  of th e  ex isting  e q u ip m e n t  and  
p ed agog ica l  innovations. First, failure to  a d d re s s  th e  u n fo re se e n  
techn ica l  p rob lem s such  a s  c o m p u te r  b reak -dow ns t h a t  a cc o m p a n y  
any  tec h n o lo g y  im p lem en ta tio n  in o rg an iza tion s  o r  in scho o ls  m ay 
c a u s e  d isco n tin u ity  o f t h e  im p lem en ta t io n  p ro c e s s  o r ineffic ien t use  
o f  th e  tec h n o lo g y . Considering th e  limited techn ica l  se rv ice s  
rece ived  from  th e  School District in 1 9 9 3 / 9 4  school year, depend ing  
solely  on cen tra l  o ffice  pe rsonnel m ay  likely re n d e r  th e  tec h n o lo g y  
ine ffec tive  and  inefficien t. For in s tance , t e a c h e r s  m ay te n d  to  
re je c t  th e  tech n o lo g y  if t h e y  have to  w ait fo r  d a y s  a n d /o r  w eeks 
b e fo re  techn ical p rob lem s could be fixed. T h ese  issues  lead me to  
co n c lu de  t h a t  fo r  e ff ic ien t  and  e f fe c t iv e  im p lem en ta t io n  of 
tech n o lo g y  in our schools b o th  techn o log y  and p e d ag o g y  should 
a d v an c e  to g e th e r .  In o th e r  words, bo th  a d m in is tra to rs  and  te a c h e r s  
need  to  g e t  seriously  involved in tec h n o lo g y  in o rd e r  to  su s ta in  
tec h n o lo g ic a l  in n o v a tio n s  in schoo l curriculum .



CHAPTER 5

CHANGING PATTERNS OF TECHNOLOGY LEADERSHIP

O v erv iew
This c h a p te r  d isc u sse s  th e  (1 )  individuals and  g ro u p s  within 

th e  Kendon school s y s te m  and th e ir  re la tive  influences, (2 )  kind of 
roles th e y  p layed  during th e  con cep tu a liza tio n , d e v e lo p m e n t,  
im p lem en ta tion , and  eva lua tion  o f tech n o lo g y  p rogram s, and  (3 )  
pe rce iv ed  a t t r ib u te s  of Kendon tec h n o lo g y  leadersh ip  roles. The 
inform ation  on th e s e  a s p e c t s  o f leadersh ip  w as g a th e re d  th rough  
q u e s t io n s  1 and  2 o f  th e  se lf -ad m in is te red  su rvey  ( s e e  A ppend ices  A 
& B) and  th ro u g h  follow -up perso nal  in terv iew s. The in fo rm ation  
g a th e re d  from  th e s e  te c h n iq u e s  w as s u p p o r te d  by p a r t ic ip an ts ' own 
c o m m e n ts  and  my personal o bse rva tions . All th e s e  d a ta  helped  me to  
c lass ify  individuals and  g ro u p s  a s  te c h n o lo g y  lea d e rs  and  followers 
ove r  th e  p a s t  five y ea rs  and  to  u n d e rs tan d  th e  dynam ics o f th e  
schoo l sy s te m .

T he  Roles and  Influences o f  Key T echno logy  A c to rs  
Iden tif ica tion  o f A c to rs  and  Their  Relative In fluences

The inform ation  g a th e re d  th rou gh  s t a g e  one , as ind ica ted  in 
c h a p te r  3, he lped  m e t o  iden tify  five d is t in c t  g ro u p s  t h a t  c o n s t i tu te  
th e  Kendon School S y s tem . T hey  a re  (I) Lansing School D istrict (Top 
A dm in is tra tion);  (II) Kendon S taff ;  (III) Kendon P a ren ts ;  (IV) 
C om m unity  Business P artners ;  and  (V) University  C o llabora to rs . 
T h ree  d i f fe re n t  g ro u p s  w e re  fu r th e r  iden tified  within Kendon facu lty  
m e m b e rs  with reg a rd  to  techn o log y : th e  School Principal; Network 
M anagers, and  Regular Kendon T eachers . In o th e r  words, th e r e  w ere
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se v en  c o n s t i tu e n t  g roups  (i.e., co re  o f th e  school sy s te m )  
im plem enting  th e  tech n o lo g y  plan. The analysis w as  on th e  basis of 
s e l f -a d m in is te re d  su rv e y  an d  follow -up s t r u c tu r e d  in te rv iew s. 
B ecause  I found t h a t  tech n o lo g y  planning a t  Kendon w as  in itia ted  by 
facu lty  a t  th e  school, th e  School Principal (PRD), N etw ork M anagers 
(NWM), Regular Kendon T e a c h e rs  (TEA), and University C ollaborators 
(MSU) w ere  classified a s  tec h n o lo g y  leaders. For th e  sa m e  reason , 
Lansing School District (LSD), Kendon p a re n ts  (PAR), and Com m unity 
B usiness  P a r tn e rs  (BUS) w ere  c lass if ied  a s  follow ers. T he  following 
se c t io n s  give a full descrip tion  of th e s e  a c to r s  and  th e  a m o u n t  and 
kind o f influences each  has exerc ised  on Kendon tech n o lo g y  
im p le m e n ta t io n .

Figure I sh o w s a th ree -d im en s io n a l  p lo t o f  m ultid im ensional 
scaling re su l ts  fo r th e  s e t  o f  influence variab les  (q u e s t io n s  1 and 
2), re p re se n tin g  p a s t  and  p r e s e n t  influences o f  th e  a c to r s  listed 
above. The po in ts  fo r  each  of th e s e  a c to r  show n in th is  p lo t are  
p re s e n te d  in tw o  forms: p a s t  (i.e., suffix "PAS") and  p re s e n t  (i.e., 
suffix "PRE").

Before  I begin with a d iscussion  of th e  plot, le t  m e explain 
how to  u n d e rs ta n d  it. First, th e  p lo t provides a spa tia l  
r e p re s e n ta t io n  o f re la tionsh ip  am ong  th e  a c to r s  which e x is t  in th e  
d a ta .  T h a t  is, th e  po in ts  a re  c lose  t o g e th e r  in th is  s p a c e  w hen 
a c to r s  a re  pe rce iv ed  very  similarly. C onversely , p o in ts  which are  
fa r  a p a r t  in s p a c e  a re  p e rce ived  d ifferen tly  fo r  a c to rs .  In addition, 
if t h e  p e rc e p t io n  of a pa rticu la r  a c to r  has  sh if ted  sharp ly  from  p a s t  
t o  p re se n t ,  th e n  th e  p a s t  and  p re s e n t  po in ts  fo r  t h a t  particu lar  a c to r  
will be re la tive ly  fa r  a p a r t .  F u rthe rm ore , if p e rc e p t io n s  o f  a c to r s  
sh if t  in a similar w ay from  p a s t  to  p re se n t ,  it should  be possible  to  
identify  so m e  genera l t r e n d s  in th e  c o o rd in a te d  sp ace .

It m igh t be  possible  t o  a t t a c h  so m e  in te rp re ta t io n s  t o  th e  
axes, b u t  th is  is n o t  th e  main pu rp ose  o f  th e  plot. The primary 
pu rpose  is to  provide a graphic  m e a n s  o f  see ing  which p o in ts  go  
to g e th e r  and  an o p p o r tu n ity  to  look fo r  t r e n d s  in th e  re la tionsh ips 
am ong  d if fe ren t  po in ts  and  c lu s te rs  in th e  sp a ce .  T he  num b ers
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(num erical labels) which a p p e a r  on th e  axes  m ake  it possib le  fo r th e  
re a d e r  t o  exam ine  th e  c o o rd in a te s  listed in Appendix B. It is 
possible  t o  use  th e  c o o rd in a te s  to  lo ca te  ex ac tly  w here  e a c h  po in t is 
in th e  th re e  dimensional plot. The ranges  o f num bers  on each  of th e  
a x es  only e x te n d  as  fa r  in positive  and  n eg a tiv e  d irec tions  as 
n e c e s sa ry  t o  include all th e  po in ts  in th e  th re e  dim ensional sp a ce .

B ased  on m y exam ina tion  o f th is  th r e e  d im ensional plot, I fe l t  
I could iden tify  fou r d if fe re n t  z o n e s  rep re se n t in g  g ro u p s  within th e  
Kendon school s y s te m  and  how th e  p e rcep tio n s  of th e s e  sh if ted  over 
t im e. First, I will d iscu ss  th e  re su l ts  pe rta in ing  to  th e  z o n e s  which 
re la te  t o  a rrow s "1 "  and  "2 ,"  and  la te r  I will d iscuss  o b se rv a t io n s  
perta in ing  to  arrow s "3" and "4."

In Figure I, z o n e s  A, B, C, and  D r e p re s e n t  individuals a n d /o r  
g ro u p s  within Kendon school sy s te m . T hey  a re  c lu s te re d  according  to  
th e ir  pe rce ived  d e g re e  o f  influence on Kendon tech n o lo g y  
im p lem en ta t io n  o v e r  th e  p a s t  five y ears .  Regarding th e  tech n o lo g y  
followers, Z ones A and  B r e p re s e n t  th e  pe rce ived  in fluences of 
Lansing School D istrict (LSD), Kendon p a re n ts  (PAR), and  com m unity  
business  p a r tn e rs  (BUS) in th e  p a s t  ( 1 9 8 9 / 9 0 - 1 9 9 2 / 9 3 )  and  p re s e n t  
( 1 9 9 3 / 9 4 )  respec tive ly . Concerning th e  tech n o lo g y  leaders , Z ones C 
and  D re p re s e n t  t h a t  o f  Kendon school principal (PRP), te a c h e r s  
(TEA), n e tw o rk  m a n a g e rs  (NWM), and Michigan S ta te  University (MSU) 
c o l l a b o r a to r s .

T he n a tu re  o f  c lu s te ring  ind ica te s  tw o  d is t in c t  g roups, each  
rep re se n tin g  th e  a m o u n t  and  kind o f  influence it had  on th e  
tec h n o lo g y  im p lem en ta tio n . Regarding tec h n o lo g y  fo llow ers (z o n e s  A 
& B), arrow  1 ind ica tes  t h a t  th e  p e rc ep tio n s  o f  t h e s e  g ro u p s  have 
sh if ted  in th is  d irec tion  o v e r  th e  p a s t  five y ea rs .  With reg a rd  to  
te c h n o lo g y  leaders  (z o n e s  C & D), arrow  2 ind ica tes  t h a t  th e  
p e rc e p t io n s  o f  schoo l principal and  un ivers ity  c o l la b o ra to rs  have  
sh if te d  in a lm o s t  th e  s a m e  d irec tion  a s  th e  follow ers. For bo th  
lea d e rs  an d  followers, Figure I sh o w s t h a t  th e r e  w ere  sh if ts  o f 
positions from  z o n es  A & C (in th e  p a s t )  tow ard  z o n e s  B & D 
respec tive ly  in 1 9 9 3 / 9 4  school year. The arrow s "1 "  and  "2"  in
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Figure I ind icate  t h a t  th e  pe rce ived  influences o f  b o th  tech n o lo g y  
lead ers  and  follow ers sh if te d  in th e  sa m e  d irec tion . Brief 
exp lanation  o f th e s e  c a te g o r ie s  is given in Table B below.

Looking a t  th e  su m m ary  s ta t i s t ic s  o f th e  sa m e  d a ta ,  Table B 
show s t h a t  only 29% , 20% , and 3 1 %  o f  th e  p a rtic ipan ts  perceived  
t h a t  Lansing School District, Kendon p a re n ts ,  and  bu s in ess  
com m unity  p a r tn e rs  had a high d e g re e  o f  influence. In addition, th e  
p e rc e n ta g e  sco re  o f Lansing School District d ro p p ed  from  2 9 %  to  
20%  in th e  1 9 9 3 / 9 4  school year, th o s e  o f  o th e r  fo llow ers rem ained  
co n s ta n t .  The sa m e  tab le  show s th a t ,  fo r  th e  1 9 8 9 / 9 0  and  1 9 9 2 / 9 3  
school y ears ,  6 9 %  o f  th e  p a rt ic ip an ts  ra te d  th e  d e g re e  o f  influences 
o f th e  schoo l principal high, followed by Michigan S ta te  University 
co llabo ra to rs  (5 3% ), th en  te a c h e r s  (50% ). Thus, th e  school principal 
w as  perce ived  a s  th e  key techn o log y  leader. In th e  1 9 9 3 / 9 4  school 
year, 80% , 86% , 75% , and  66%  o f  th e  partic ipan ts  perceived  th e  
d e g re e  o f  in fluences of Kendon ne tw ork  m an ag ers ,  schoo l principal, 
t e a c h e r s ,  and  Michigan S t a t e  U niversity  co llab o ra to rs ,  r e sp ec t iv e ly  
as  high,

From bo th  su m m ary  and graphical an a ly ses  o f th e  s a m e  d a ta ,  
th e  p e rc e n ta g e  s c o re s  of th e  pa rt ic ip an ts  over  th e  five y e a r  period 
s u g g e s t  t h a t  th e  individuals a n d /o r  g roups lo ca ted  in z o n e s  A and  B 
p layed inactive  ro les in th e  tec h n o lo g y  im p lem en ta tio n  p ro cess ,  th u s  
qualifying th e m  as  tec h n o lo g y  followers. Also, th e  p e rc e n ta g e  sc o re s  
rep re se n tin g  th o s e  in z o n e s  C and D s u g g e s t  t h a t  t h e s e  individuals 
a n d /o r  g ro u p s  p layed  ac tive  roles, th u s  qualifying th e m  as  
te c h n o lo g y  leaders .

In zo n e  C o f Figure I, you  m ay o b se rv e  t h a t  in th e  p as t ,  th e  
pe rce ived  d e g re e  o f  influence of th e  school principal w as c lose  to  
th o s e  of th e  te a c h e r s .  In z o n e  D, no tice  t h a t  th e  pe rce ived  influence 
of th e  school principal, in th e  p re sen t ,  w as  c lo ser  to  th o s e  o f 
Michigan S ta te  University co llabo ra to rs  th a n  to  th e  te a c h e r s .  The 
pe rce ived  in fluences o f  th e  ne tw ork  m a n a g e rs  lie b e tw e e n  th e  
t e a c h e r s  on th e  o ne  hand and th e  school principal and  Michigan S ta te  
University co llab o ra to rs  on th e  o th e r  hand. Table  B show s th a t ,  th e
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pe rce iv ed  key tec h n o lo g y  leadersh ip  role sh if ted  from  th e  school 
principal to  th e  new d e s ig n a te d  ne tw ork  m anagers .

TABLE B: DEGREE OF INFLUENCES OF INDIVIDUALS AND GROUPS 
WITHIN KENDON SCHOOL DISTRICT

LSD PRP NWM TEA PAR MSU BUS
(P e rc e n ta g e  S co res )

LOW 50 6 6 80 7 54
PAST AVERAGE 21 25 44 0 40 15

HIGH 29 69 50 20 53 31

LOW 47 0 0 6 40 7 31
PRESENT AVERAGE 33 20 14 19 40 27 38

HIGH 20 80 86 75 20 66 31

Num ber o f  C ases = 1 6

T echno logy  L eaders  
PRP=Kendon School Principal 
NWM=Kendon Network Managers 
TEA=Kendon T ea ch e rs  
MSU=Michigan S ta te  University 

C o l la b o r a to r s

T ech n o lo g y  Followers 
LSD=Lansing School D istr ic t 
PAR=Kendon P a ren ts  
BUS=Kendon B usiness P a r tn e rs

PAST = B e tw een  1 9 8 9 / 9 0 - 1 9 9 2 / 9 3  School Years
PRESENT = 1 9 9 3 / 9 4  School Year

In Figure I, you  m ay  also obse rve  t h a t  am ong th e  te a c h e rs ,  
arrow  3 ind ica tes  t h a t  th e  p e rc ep t io n s  o f ne tw ork  m a n a g e rs  (i.e., 
tw o  te a c h e r s )  sh if te d  in nearly  th e  o p p o s i te  d irec tion  from  th e  r e s t  
o f  th e  t e a c h e r s  a s  show n by arrow  "4". This ch an g e  o f d irec tion  
am ong  te a c h e r s  could be a t t r ib u te d  to  a num ber o f  reasons . 
Regarding th e  te a c h e r s  in general, in th e  1 9 9 3 / 9 4  school y ear , th e  
te a c h e r - c e n te r e d  a p p ro a ch  to  th e  im p lem en ta tion  p ro ce ss ,  as  
d iscu ssed  in c h a p te r  4, e m p o w ered  te a c h e rs  t o  a s su m e  new roles.
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For exam ple , t h e  tech n ica l  su p p o r t  and adm in is tra tive  ro les a ssu m ed  
by th e  ne tw ork  m a n a g e rs  g ave  th e m  new responsib ilities  b e s id es  
th e ir  c la ss ro om  te c h n o lo g y  applications. The f a c t  t h a t  t h e  te a c h e rs  
th e m s e lv e s  d e s ig n a te d  tw o  o f  th e ir  co lleagues  a s  in-house netw ork  
m an a g e rs  g av e  th e m  (i.e., all t e a c h e rs )  additional pow ers and 
influences. The schoolw ide  t e a c h e r s '  formal a d o p tio n  of c o m p u te rs  
in th e  curriculum in th e  sa m e  y e a r  gave  th e m  new influences over 
th e  tec h n o lo g y  im p lem en ta tion .

Regarding th e  ne tw ork  m anagers ,  th e  techn ica l ex p e r t ise ,  so m e  
tec h n o lo g y  adm in is tra t ive  du tie s ,  and  th e  t r u s t  and  con fidence  t h a t  
th e  school s y s te m  in v es te d  in th e s e  tw o te a c h e r s  g av e  th e m  g re a te r  
con tro l o v e r  th e  te c h n o lo g y  im p lem en ta tion . All th e s e  fa c to r s  
ind ica te  t h a t  th e  t e a c h e r - c e n te r e d  ap p roach  prov ided  o p p o r tu n it ie s  
fo r all t e a c h e r s  to  pursue  th e  b o t to m -u p  approach  to  th e  
im p le m e n ta t io n  p ro c e s s  and  a lso  to  actively  p a r t ic ip a te  in th e  
te c h n o lo g y  leadersh ip  role.

Roles and  Perce ived  N egative  and  Positive Influences
Figures II sh o w s a th ree -d im en s io n a l  p lo t  o f m ultid im ensional 

scaling re su l ts  fo r  pe rce iv ed  roles a t  various s t a g e s  of th e  
im p lem en ta t io n  p ro c e ss  and  th e  positive  and  n eg a tiv e  influence 
variab les (q u e s t io n s  3, 4, & 11- 14  of A ppendices A & B). The full 
p lo t and  its  c o o rd in a te s  rep re se n tin g  th e  s e t  o f  roles, influences, 
o rg an iza t io n a l  m a n a g e m e n t ,  and  in s truc tiona l va riab les  g a th e r e d  
th roug h  q u e s t io n s  3 - 3 4  of A ppendices A & B a re  p re s e n te d  in 
A ppendices E & F.

Regarding q u e s t io n s  3 and  4, Figure II show s t h a t  th e  
re s p e c t iv e  ro les p layed  during planning, d e v e lo p m e n t,  
im p lem en ta tion , and  eva lua tion  s t a g e s  a s  pe rceived  by th e  
p a r t ic ip a n ts  have  sh if ted  o v e r  th e  p a s t  five y ea rs .  From Figure II, 
you  m ay  o b se rv e  t h a t  planning and im p lem en ta tion  variab les  have



97

Figure II: Roles and positive  and nega tive  influences.
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m oved in th e  sa m e  d irec tion  from  th e ir  positions in 1 9 8 9 / 9 0  
- 1 9 9 2 / 9 3  to  th e ir  positions in th e  1 9 9 3 / 9 4  school year, as 
in d ica ted  by  solid arrow s. While p a r t ic ip a n ts '  p e rc e p t io n s  of 
planning sh if te d  sharp ly  in th e  1 9 9 3 / 9 4 ,  t h a t  o f  im p lem en ta tion  
m oved  only a little. T he d e v e lo p m e n t  and  evaluation  variables bo th  
sh if te d  in a d i f fe re n t  d irec tion  from  th e ir  positions  from  1 9 8 9 / 9 0 -  
1 9 9 2 / 9 3  to  th e ir  positions in 1 9 9 3 / 9 4 ,  a s  ind icated  by th e  d a sh ed  
arrow s. The d if fe re n t  d irec tion s  o f  th e  arrow s s u g g e s t  t h a t  th e  
p a r t ic ip a n ts  had  tw o  d if fe re n t  opinions, one  fo r  planning and 
im p lem en ta tio n  variables and  a n o th e r  fo r  d e v e lo p m e n t  and  
e v a lu a t io n  v a riab les .

Table C a b o v e  is a su m m ary  s ta t i s t i c s  o f q u a n ti ta t iv e  
inform ation  co llec ted  un d e r  q u e s t io n s  3 and 4  of A ppend ices  A & B. 
The p e rc e n ta g e  s c o re s  of th e  p a r t ic ip an ts  who ra te d  high th e  role 
p layed  by th e  individuals a n d /o r  g roups during th e  d e v e lo p m e n t  (DEV) 
s t a g e  of th e  im p lem en ta tion  increased  from  2 0 %  in th e  p a s t  (i.e., 
1 9 8 9 / 9 0 - 1 9 9 2 / 9 3 )  to  3 6 %  in th e  1 9 9 3 / 9 4  school year; t h a t  of 
im p lem en ta tion  (IMPL) increased  from  27%  to  40% ; and t h a t  o f 
evaluation  (EVAL) increased  from  2 7 %  to  43% .
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TABLE C: TECHNOLOGY INVOLVEMENT AT EACH STAGE OF THE
IMPLEMENTATION

P A S T

PLAN

LOW
AVERAGE
HIGH

5 0
20
3 0

DEVP IMPL
(P e rc e n ta g e  S co res)

53
2 7
20

53
20
2 7

EVAL

4 6
2 7
2 7

PR E SE N T
LOW 6 0
AVERAGE 13 
HIGH 2 7

5 7
7

3 6

53
7

4 0

5 0
7

43

Number o f C ases = 1 6

PLAN = Planning S tag e
DEVP = D evelopm ent S tag e
IMPL = Im plem en ta tion  S tag e
EVAL = Evaluation S ta g e

PAST = B etw een 1 9 8 9 / 9 0  & 1 9 9 2 / 9 3  School Years
PRESENT = 1 9 9 3 / 9 4  School Year

T he f a c t  t h a t  in Figure II, th e  p a s t  and  p re s e n t  sh if t  fo r  the  
pe rce ived  roles p layed during th e  d e v e lo p m e n t  (DEV) and  evaluation  
(EVAL) s t a g e s  w as in one direc tion  while th e  p a s t  and  p re s e n t  sh ift  
fo r th e  pe rce ived  roles p layed  during th e  planning and 
im p lem en ta t io n  p h a se  w as in d if fe re n t  d irec tion  g o e s  a long with th e  
o b se rv a t io n  th a t ,  in Table C, th e  positive sh if ts  fo r  th e  pe rceived  
roles p layed  during d e v e lo p m e n t  and  eva lua tion  s t a g e s  w ere  larger 
th a n  th o s e  fo r  planning and  im plem enta tion . T o g e th e r ,  th o s e  resu lts  
s u g g e s t  t h a t  m ore  people  within th e  school s y s te m  b eg an  to  a ssu m e  
sh a red  tec h n o lo g y  responsib ilities  in th e  1 9 9 3 / 9 4  school year . The 
re su l ts  of t h e s e  tw o  an a ly se s  show  t h a t  th e  kinds o f in fluences t h a t  
a c to r s  within th e  school s y s te m  had on th e  techn o log y
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im p lem en ta tion  p rogram  d e p e n d e d  on th e  a m o u n t  and  kind of role 
p layed  during th e  planning, d ev e lo p m en t,  im p lem en ta tion , and 
e v a lu a t io n  s t a g e s .

Concerning q u e s t io n s  1 1 -1 4 , from  Figure II you  m ay  no tice  
t h a t  th e  p a r t ic ip a n ts ' p e rc e p t io n s  of n eg a tiv e  and  positive  
in fluences sh if te d  in d if fe re n t  d irec tions  from  th e  p a s t  t o  th e  
p re s e n t ,  a s  ind ica ted  by th e  arrow s. Fu rtherm ore , while th e  sh if t  fo r 
p e rc e iv e d  n e g a t iv e  in fluences w as minimal, th e  sh if t  fo r  positive  
in f luences  w a s  large.

T ab le  D below g ives  su m m ary  s t a t i s t i c s  o f q u a n t i ta t iv e  
inform ation  c o llec ted  un der q u e s t io n s  11 th rou gh  14. The tab le  
show s t h a t  th e  low p e rc e n ta g e  o f th e  p a r t ic ip an ts  w ho perce ived  
high n ega tive  influences (NEGI) rem ained th e  sa m e  (9% ) ove r th e  p a s t  
five y e a rs .  However, p e rc e p t io n s  o f positive  in fluences  (POSI) 
increased  from  3 6 %  in th e  p a s t  to  55%  in 1 9 9 3 / 9 4  school year.

TABLE D: NATURE OF INFLUENCES

POSI NEGI
(P e rcen tag e  Scores)

LOW
P A S T  AVERAGE 

HIGH

18
45
36

46
45

9

LOW
P R E S E N T  AVERAGE 

HIGH

9
36
55

36
55

9

Num ber of C ases  = 16

POSI
NEGI

Positive  Influence 
N egative  Influence

PAST
PRESENT

= B etw een  1 9 8 9 / 9 0  & 1 9 9 2 / 9 3  School Years 
= 1 9 9 3 / 9 4  School Year
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T he  large sh if t  fo r pe rce ived  positive  influence (POSI) and 
small sh if t  fo r  pe rce iv ed  n eg a tiv e  influence (NEGI), a s  show n in 
Figure II, is c o n s is te n t  w ith  th e  o b se rv a t io n s  th a t ,  in Table  D, th e  
p e rc e n ta g e  s c o re s  o f  p a r t ic ip a n ts  who pe rce ived  positive  influences 
high in c re ased  cons iderab ly  in th e  1 9 9 3 / 9 4  re la tive  to  th e  previous 
y e a rs  and th o s e  of perce ived  n eg a tiv e  influences, on  th e  average , 
in c reased  slightly. T h ese  o b se rv a t io n s  from  bo th  su m m ary  and visual 
an a ly se s  s u g g e s t  t h a t  m ore  peop le  re sp o n d ed  positively  to  th e  
tec h n o lo g y  and th is  sh o w ed  a sign o f sus ta inab ility  of th e  
in n o v a tio n s .

O b se rv a t io n s .  This s e c t io n  r e p re s e n ts  th e  p a r t ic ip a n ts '  views 
a s  well m y personal o b se rv a t io n s . The role t h a t  e ac h  a c to r  in th e  
school s y s te m  played had  b o th  its  a d v a n ta g e s  and w e a k n e s s e s  with 
reg a rd  to  Kendon tech n o lo g y  im plem enta tion  plan o ve r th e  p a s t  five 
years .  Regarding positive  a s p e c ts ,  so m e  p a re n ts  fe l t  th e  long te rm  
tec h n o lo g y  vision s e t  fo r th  in 1 9 8 9 / 9 0  school y e a r  had  positive 
influence on th e  te c h n o lo g y  plan. One sign ifican t o b se rv a t io n  w as 
th e  kind o f  leadersh ip  role t h a t  w as  m a n ife s te d  by th e  school 
principal and  few  te a c h e rs .  A ccording to  so m e  te a c h e rs ,  d e sp i te  
ce r ta in  initial pess im ism  e x p re s s e d  by a m ajo rity  o f  th e  t e a c h e r s  
and  d e s p i te  in a d e q u a te  tech n ica l  su p p o r t  from  th e  School District, 
th e  schoo l principal and  so m e  t e a c h e r s  w ere  still op tim is t ic  a b o u t  
th e  tec h n o lo g y  im p lem en ta tion . "The school principal did n o t  give up
seek ing  o u t  re sou rces ,  su p p o r t ,  e t c   and  th e  t e a c h e r s  I worked
with w ere  d e d ic a te d  to  pursuing th e  tech n o lo g y  plan", sa id  one  
te a c h e r .  As th e  schoo l principal s t a t e d  " I basically do  n o t  dwell on 
n eg a tiv e  views, so  I tr ied  t o  m ove on. I l is tened  to  b o th  p a re n ts  and 
te a c h e rs  and w e n t  back  to  m ake it work. We a t t e m p te d  t o  m ove 
forw ard  by providing a lot o f  su p p o r t  fo r  all t e a c h e r s  in sp i te  of 
sh o rtco m in g s . Our des ire  to  m o tiv a te  te a c h e r s  and s tu d e n ts  
positively  influences" . She n o te d  t h a t  ju s t  simply talking a b o u t  th e  
n e e d s  and  th e  im p o rtan ce  o f  tech n o lo g y  during t h a t  t im e  with 
t e a c h e r s  and  s tu d e n t s  w as  driven hom e b e c a u se  it w as  highly
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s t r e s s e d .  "Though th e  tec h n o lo g y  p rogram  s ta r te d  with few  
c o m p u te rs ,  still w e saw  m ore  te a c h e r s  and  s tu d e n ts  waiting to  ta k e  
tu rns" , ind ica ted  one  u p p e r  g rad e  tea ch e r .  As ind icated  in th e  school 
tech n o lo g y  rep o r t  (Kendon Annual Report, 1 9 9 1 / 9 2 ) ,  Michigan S ta te  
U niversity  in itiative  o f  "T om orrow  C o m p u te r  C lassroom s"  p ro je c t  a t  
Kendon b e ca m e  a m otiva ting  a s s e t  to  Kendon techno logy  
im p lem en ta t io n  plan, e v e n  to  th o s e  t e a c h e r s  who initially 
e x p e r ie n c e d  f ru s t ra t io n s .

As m ore tim e, equ ipm en t, and  su p p o r t  personnel b ecam e  
available during th e  1 9 9 3 / 9 4  school year, b o th  te a c h e r s  and  p a re n ts  
b eg an  to  d ev e lo p  positive  a t t i tu d e s  to w a rd s  th e  tech no lo gy  plan. The 
in-house sem in a rs  o f fe re d  to  te a c h e r s  by b o th  th e  Michigan S ta te  
University co llab o ra to rs  and  ne tw ork  m a n a g e rs  have  b e en  very  
helpful. One lower g rad e  te a c h e r  c o m m e n te d  "Technology m an ag ers  
work hard and  have d o ne  a lo t to  help us. The school principal 
c o n tin u es  to  su p p o r t ,  PTA is g e t t in g  m ore involved and c o m m itte d  to  
helping th e  te a c h e r s '  te ch n o lo g y  e ffo r ts .  As a resu lt  of th e s e  
c o o p e ra t iv e  e ffo r t ,  s tu d e n ts  en joy  tech n o lo g y ."  A n o th e r  t e a c h e r  
a d d ed  "Of course , th e  c o m p u te r  labo ra to ry  and th e  a f te r-scho o l 
c o m p u te r  train ing  se ss io n s  have  had  positive  influence on th e  
t e a c h e r s '  genera l  a d o p tio n  o f  th e  c o m p u te r s  in th e ir  re sp ec t iv e  
c la ss ro om s. As th e  n u m ber  of c o m p u te rs  c o n tin u es  t o  increase , as 
we saw  in 1 9 9 3 / 9 4  school year, we hope  to  maximize our tim e  for 
c o m p u te r  p rac t ic e  t h a t  m ay  likely resu lt  in t e a c h e r s '  and  s tu d e n ts '  
e x p e r t is e  in th e  te c h n o lo g y  app lica tions" .

A t t r ib u te s  of Kendon T echno logy  L eadersh ip  Roles
This se c t io n  p r e s e n ts  a s e t  o f  th e m e s  on pe rce ived  qualities  of 

Kendon tec h n o lo g y  lea d e rs  with reg a rd  to  beliefs, e x p e c ta t io n s ,  and  
in s tru c tiona l  p ra c t ic e s  g a th e r e d  th ro u g h  th e  w r i t te n  o p e n -e n d e d  
r e s p o n s e s  to  e a c h  q u e s t io n n a ire  in th e  se lf -ad m in is te red  su rv ey  and 
th e  s t r u c tu r e d  in te rv iew s a d d re ss in g  t h e  s a m e  q u e s t io n s .
A p p en d ices  G p r e s e n ts  th e  th ree -d im ens ion a l  p lo ts  o f 
m ultid im ensional scaling re su l t  fo r  th e  t h e m e s  ( s e e  Appendix  H for
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th e  c o o rd in a te s  o f  th e  th e m e s ) .  The p lo ts  of eac h  c a te g o ry  o f th e  
a t t r ib u t e s  a re  p r e s e n te d  in Figures IIIA, IIIB, and  MIC and  in T ab les  
E, F, and  G. The descrip tion  of e a c h  variable is p r e s e n te d  in Appendix 
I.

L ea d e rs ' ro le s . Figure IIIA below p re s e n ts  th e  m ajo r  role 
va riab les  ( a t t r ib u te s )  which w ere  a s s o c ia te d  w ith te c h n o lo g y  
leadersh ip  a s  pe rce ived  by th e  p a r t ic ipan ts .  The p e rc e p t io n s  of 
tec h n o lo g y  lead e rs ' g roup  a s s is ta n c e  (RGRASS) and  personal 
a s s i s ta n c e  (RPSASS) to  t e a c h e r s  and  s tu d e n ts ,  m otiva tional 
s t r a te g ie s  (RMOTIVAT) th e y  used , and  rich ideas (RIDEAS) t h a t  th e  
leaders  g e n e ra te d  are lo c a te d  a t  th e  to p  o f  th e  graph. Table  E below 
show s t h a t  5 3 %  of th e  p a r t ic ip a n ts  ind ica ted  t h a t  th e  leaders  
d e m o n s t r a te d  o r  provided  g roup  a s s is ta n c e ,  4 0 %  o f  th e  p a rt ic ip an ts  
ind ica ted  t h a t  th e  lea d e rs  u sed  m otiva tional s t r a te g ie s ,  and  a b o u t  
33 %  s t a t e d  t h a t  th e  lead e rs  provided rich ideas and  personal 
a s s is ta n c e  to  t e a c h e r s  and  s tu d e n ts .

Tw o issu es  a s s o c ia te d  with th e  lea d e rs ' a t t r ib u te s  w ere  th e  
pe rce iv ed  role of th e  lea d e rs  a s  f ro n t- ru n n e rs  or le a d e rs  (RLEAD) 
and th e  m onitoring s t r a te g ie s  (RMONITOR) th e y  used. You m ay 
o b se rv e  t h a t  th e  tw o  variab les a re  lo ca ted  a t  b o t to m  o f  th e  graph. 
Table  E sh o w s t h a t  2 0 %  o f  th e  p a rt ic ip an ts  ind icated  t h a t  so m e  
lead e rs  se rv e d  a s  f ro n t-ru n n e rs  o r  leaders  and  a b o u t  only 7%  s t a t e d  
t h a t  th e  lea d e rs  m o n ito red  th e  tec h n o lo g y  im p lem en ta tion .

T h ree  m ajo r  o b se rv a t io n s  a re  a s s o c ia te d  with Figure IIIA and 
Table  E. First, th e  positive  e x tre m e  o f  th e  location  o f  pe rce ived  
leaders ' g roup  a s s is ta n c e  to  te a c h e r s  and  s tu d e n ts  and  high 
p e rc e n ta g e  sc o re  o f th e  p a r t ic ip a n ts  who ind ica ted  t h a t  th e  leaders  
p rovided  g ro u p  a s s is ta n c e  s u g g e s t  t h a t  th e  lead e rs  highly cons idered  
g ro u p  o r  co llabo ra tiv e  work a s  e f fe c t iv e  s t r a t e g y  fo r  th e  s u c c e s s  of 
th e  te c h n o lo g y  im p lem en ta t io n . Second , tv a t io n a l  s t r a t e g ie s  and  
personal a s s i s ta n c e  o f  th e  lead e rs  a s  well a s  th e  e x te n t  to  whiche 
proxim ity (fo r  b o th  Figure IIIA & Table E) o f pe rce ived  m otih  so m e  
lea d e rs  se rv e d  a s  f ro n t- ru n n e rs  in d ica te s  t h a t  th e  lea d e rs  
m o d e ra te ly  c o n s id e re d  t h e s e  f a c to r s  a s  im p o rtan t .  Third, th e
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Figure IIIA: Major role variab les .
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th e  e x t r e m e  position  o f  pe rce ived  lead e rs ' m onitoring  s t r a te g ie s  on 
th e  g raph  and th e  e x tre m e  low p e rc e n ta g e  sc o re  o f th e  pa rt ic ipan ts  
fo r  th is  f a c to r  s u g g e s t  t h a t  only few  lead e rs  paid a t t e n t io n  to  
m onitoring  s t r a te g ie s  such  a s  th e  e x te n t  to  which t e a c h e r s  and 
s tu d e n t s  w e re  using c o m p u te r s  in th e  curriculum.

TABLE E: THE ATTRIBUTES OF KENDON TECHNOLOGY LEADERSHIP 
ROLES

T h e m e s  P r e s e n t
(P e rc e n ta g e  S c o res )

RGRASS 53.3
RMOTIVAT 4 0 .0
RIDEAS 33 .3
RPSASS 33.3
RLEAD 2 0 .0
RMONITOR 6.7

Num ber o f C ases  = 15

L e a d e rs '  be liefs . Figure IIIB r e p r e s e n ts  th e  principal belief 
va riab les  ( a t t r ib u te s )  which th e  p a r t ic ip a n ts  p e rc e iv e d  of Kendon 
te c h n o lo g y  leaders . T h re e  m ajor o b se rv a t io n  a re  a s s o c ia te d  with th e  
sp a tia l  r e p r e s e n ta t io n s  o f  th e  pe rce ived  beliefs o f th e  leaders .
First, v a riab les  a s s o c ia te d  w ith le a d e rs ' be lief t h a t  te c h n o lo g y  is 
useful (BUSEFUL) in th e  curriculum, t h a t  te a c h e r s  had  to  be  
e n th u s ia s t ic  (BENTHUSI) a b o u t  techno logy , and  t h a t  t e a c h e r s  need ed  
e n c o u ra g e m e n t  (BENCRGMT) in o rd e r  to  a d o p t  th e  innovations are  
tigh tly  c lu s te re d  in th e  fo rm  o f  triangle. Table  F below show s t h a t  
a b o u t  7 3 %  of th e  p a rt ic ip an ts  pe rce ived  t h a t  th e  lead e rs  s trong ly  
believed  t h a t  th e  techno log ica l innovations w ere  useful, t h a t  th e  
lead e rs  sh o w ed  e n th u s ia sm , and  t h a t  th e y  e n c o u ra g e d  th e  followers 
to  ac tive ly  g e t  involved.
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Figure III.B: Major belief variab les.
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TABLE F: ATTRIBUTES OF KENDON TECHNOLOGY LEADERSHIP BELIEFS

T h e m e s  P re se n t
(P e rc e n ta g e  S core)

BUSEFUL 73.3
BENTHUSI 73.3
BENCRGMT 73.3
BSTDEVPT 66.7
BSUPSYST 66 .7
BEXPERI 66 .7
BTIMEDIF 53.3
BSELFCON 33.3
BRESIST 2 0 .0

Num ber o f  C ases  = 1 5

Second, fo r  e f fe c t iv e  im p lem en ta tion  o f  tec h n o lo g y  in th e  
curriculum , th e  va riab les  a s s o c ia te d  with le a d e rs '  b e lie fs  in 
t e a c h e r s '  know ledge o r  ex p erien ce  (BEXPERI) in tech n o lo g y , a b o u t  th e  
need  fo r  s ta f f  d e v e lo p m e n t  (BSTDEVPT) and techn ical su p p o r t  
(BSUPSYST) to  te a c h e r s  e f fo r t s  a re  t igh tly  c lu s te re d  to g e t h e r  
horizontally . T he pe rce iv ed  beliefs in th e  th e s e  six f a c to r s  h ave  also 
c losely  c lu s te re d  w ith th e i r  belief t h a t  t im e  m ad e  it difficult 
(BTIMEDIF) for te a c h e r s  t o  learn and  m a s te r  th e  tech n o lo g y . All 
th e s e  se v e n  variables have  c lu s te red  a t  th e  to p  of th e  graph. Table  F 
show s t h a t  a b o u t  6 7 %  of th e  pa rt ic ip an ts  ind ica ted  t h a t  th e  leaders  
believed t h a t  t e a c h e r s '  s t a f f  d e v e lo p m e n t,  techn ica l  s u p p o r t  
sy s te m s ,  and  tech n o lo g y  ex perience  w ere  very  im po rtan t .  A b ou t 53%  
o f  th e  p a r t ic ip a n ts  also  pe rce iv ed  t h a t  th e  lead e rs  be lieved  t h a t  
t im e  m ad e  it difficult fo r  te a c h e r s  to  learn and  m a s te r  th e  
tech no lo gy .

Third, tw o  m ajo r  is su e s  a re  a s s o c ia te d  w ith th is  analysis . You 
m ay n o tice  t h a t  th e  pe rce iv ed  lead ers ' beliefs in t e a c h e r s '  
re s is ta n c e  (BRESIST) to  ch an g e  o r a d o p t  th e  innovations and 
te a c h e r s '  se lf  con fidence  (BSELFCON) applying th e  to o ls  in th e
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curriculum a re  lo ca ted  a t  th e  b o t to m  of th e  g raph  and th e y  are 
widely d ispe rsed . Table  F show s t h a t  a b o u t  3 3 %  of th e  p a rt ic ip an ts  
fe l t  t h e  lea d e rs  be lieved  in individual's se lf  co n fid en ce  a s  a f a c to r  
o f adop tion  o r re jec tion  of th e  tech n o lo g y  in th e  curriculum. Only 
2 0 %  o f  th e  pa rt ic ip an ts  a g re e d  t h a t  th e  leaders  w ere  co n ce rn e d  with 
so m e  te a c h e r s '  f ru s t ra t io n s  and  re s is ta n c e  to  th e  innovations.
The positions  o f  th e s e  a t t r ib u te s  s u g g e s t  t h a t  th e  pe rce ived  leaders ' 
beliefs in t h e s e  tw o  f a c to r s  w ere  weak.

T he  spa tia l  loca tions  o f  th e  p a r t ic ip a n ts '  p e rc e p t io n s  of 
Kendon tec h n o lo g y  lead e rs ' beliefs in th e  u se fu ln ess  o f  tech n o lo g y  in 
th e  curriculum , e n th u s ia sm  a b o u t  techn o log ica l  innovations, 
e n c o u ra g e m e n t  to  te a c h e rs ,  s t a f f  d ev e lo p m en t,  su p p o r t  sy s te m s ,  and 
te a c h e r s '  te c h n o lo g y  ex perien ce  as  well a s  th e  high p e rc e n ta g e  
s c o re s  o f th e  p a r t ic ip a n ts  fo r  th e s e  f a c to r s  s u g g e s t  t h a t  th e s e  
a t t r ib u te s  of th e  lead ers  influenced o r  c o n tr ib u te d  to  th e  schoolw ide 
ad o p tio n  o f  te c h n o lo g y  in th e  curriculum. T he c lose  proxim ity of th e  
pe rce iv ed  t im e  d ifficu lties  to  th o s e  variab les  a lso  s u g g e s t  t h a t  
lead e rs  a lw ays co n s id e re d  tim e  as  a p o ten t ia l  f a c to r  fo r  th e  su c c e s s  
o f th e  im p lem en ta tion . T he loca tions o f  p e rce iv ed  lead e rs ' beliefs in 
se lf  co n fid e n ce  and  re s is ta n c e  a s  well a s  t h e  low p e rc e n ta g e  sc o re s  
o f  th e  p a r t ic ip a n ts  who ind ica ted  t h a t  th e  lea d e rs  believed  in th e s e  
tw o  f a c to r s  implies t h a t  th e  leaders  did n o t  s e e  th e s e  f a c to r s  as 
p o ten t ia l  p rob lem s to  th e  s u c c e s s  o f th e  tec h n o lo g y  im plem enta tion .

L ead ers ' e x p e c ta t io n s .  Figure MIC sh o w s t h a t  fo u r  m ajor 
o b se rv a t io n s  a re  a s s o c ia te d  with th e  spa tia l  loca tion s  o f 
p a r t ic ip a n ts ’ p e rc e iv e d  e x p e c ta t io n s  of t h e  lead e rs .  First, concern ing  
th e  im p ac ts  o f  tec h n o lo g y  on ins truction , th e  loca tions  of 
p a r t ic ip a n ts ' p e rc e p t io n s  o f lead e rs  e x p e c ta t io n s  t h a t  th e  
app lica tions  o f  te c h n o lo g y  in th e  curriculum  would e f f e c t  c h a n g e s  in 
tea ch in g  (CHTESTYL) and learning (CHSTINT) s ty le s  a re  c lose  to  th e  
pe rce ived  lea d e rs ' e x p e c ta t io n s  o f  te a c h e r s  t o  acqu ire  m ore  
know ledge a b o u t  techn o log y  (EKNOWLE). The p e rc ep tio n s  o f  leaders ' 
e x p e c ta t io n s  fo r t e a c h e r s '  g roup  o r co llabora tive  work (EGRWORK) in
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also c lose  to  e x p e c ta t io n s  o f ins tructional c h a n g e s  and  t e a c h e r s '  
knowledge. The p e rc ep tio n s  o f lead ers ' e x p e c ta t io n s  of t im e ch an g es  
(CHTIMGT) to  re sp o n d  to  tec h n o lo g y  ac tiv it ies  in th e  c la ss ro o m s is 
lo ca te d  fa r  from  th e  r e s t  o f  th e  e x p e c ta t io n s  o f  instructional 
chan ges .

Table  G show s t h a t  a b o u t  5 3%  of th e  pa rt ic ip an ts  ind icated  
t h a t  th e  lead e rs  e x p e c te d  ch an g e s  in teach in g  and  learning s ty le s  
and  also e x p e c te d  te a c h e r s  to  acquire  te c h n o lo g y  skills and  
know ledge b e fo re  th e y  could e ffec tive ly  in te g ra te  te c h n o lo g y  in th e  
curriculum. 4 0 %  ag re ed  t h a t  th e  leaders  e x p e c te d  m ore g roup  work 
o r instruction  from  th e  te a c h e rs .  With regard  t o  tim e, only 2 0 %  of 
th e  p a r t ic ip a n ts  pe rce iv ed  t h a t  th e  leaders  e x p e c te d  c h a n g e s  in t im e 
m a n a g e m e n t  to  resp ond  to  tech n o lo g y  ac tiv it ies  in th e  c lassroom s.

Second , you  m ay no tice  from  Figure IIIC t h a t  th e  position  of 
th e  p a r t ic ip a n ts '  p e rc e p t io n s  o f  lead e rs ' e x p e c ta t io n s  fo r  m ore  
tec h n o lo g y  tim e  (EMORETIM) lies right on to p  of e x p e c ta t io n s  of 
instructional ch an g es ,  t e a c h e r s '  know ledge and t e a m  work. Table G 
show s t h a t  a b o u t  6 7 %  o f  th e  pa rt ic ipan ts  a g re ed  t h a t  th e  leaders  
e x p e c te d  m ore  t im e  fo r  te a c h e r s  to  learn a b o u t  and  m a s te r  th e  
tech n o lo g y .

Third, regard ing  e q u ip m en t,  th e  loca tions  o f  p a r t ic ip a n ts '  
p e rc e p t io n s  o f le a d e rs ' e x p e c ta t io n s  t h a t  th e  w ithdraw al (WDRCOMP) 
of half of th e  c o m p u te rs  and  doubling (DUBCOMP) of th e  num b er  of 
c o m p u te r s  would a f f e c t  in s truc tion  a re  c lose  t o  th o s e  of 
in s truc tiona l c h a n g e  variab les  and  te a c h e r s '  know ledge a b o u t  
tech no lo gy . From th e  s a m e  figure, th e  p a r t ic ip an ts ' p e rc ep t io n s  of 
lead e rs ' e x p e c ta t io n s  o f  hardw are  (EHAWARE) and so f tw a re  
(ESOWARE) a re  spatia lly  lo ca te d  fa r  from  th e  r e s t  o f  th e  e x p e c ta t io n  
variab les e x c e p t  c h a n g e s  in c lassroom  tim e  m a n a g e m e n t .  Table G 
show s t h a t  6 0 %  of th e  p a r t ic ip an ts  ind ica ted  t h a t  th e  lead e rs  
e x p e c te d  in s truc tion  to  be  positively a f f e c te d  if th e  n u m b er  o f 
c o m p u te rs  in th e  school is increased  o r doubled. A bou t 5 3 %  also 
s t a t e d  t h a t  t h e  lead e rs  e x p e c te d  instruction  t o  b e  negative ly  
a f f e c te d  if half o f  th e  c o m p u te r s  a re  w ithdraw n from  th e  school.
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TABLE G: THE ATTRIBUTES OF KENDON TECHNOLOGY LEADERSHIP
EXPECTATIONS

T h e m e s P r e s e n t  
(P e rc e n ta g e  S co res)

EMORETIM 6 6 .7

DUBCOMP 6 0 .0

EKNOWLE 53 .3

CHSTDINT 53 .3

CHTESTYL 53.3

WDRCOMP 53.3

EHAWARE 4 0 .0

EGRWORK 4 0 .0

KENMODEL 4 0 .0

ESOWARE 33 .3

CHTIMGT 2 0 .0

Number o f C ases  = 15

4 0 %  of th e  p a rt ic ip an ts  a g re ed  t h a t  th e  leaders  e x p e c te d  m ore 
hardw are  and a b o u t  3 3 %  o f  th e m  ag reed  t h a t  th e  leaders  e x p e c te d  
m ore  so f tw a re  in th e  c la ss roo m s. Fourth, th e  location  o f 
p a r t ic ip a n ts '  p e rc e p t io n s  o f  lead ers ' e x p e c ta t io n s  o f  Kendon 
techn o log y  becom ing a m odel (KENMODEL) is c lose  to  th e  e x p e c te d  
te a c h e r s '  g rou p  o r  te a m  work. 4 0 %  of th e  pa rt ic ipan ts  a g re ed  t h a t



112

th e  leaders  e x p e c te d  to  s e e  Kendon techno logy  as  a model within 
Michigan public schools .

T he sy n th e s is  o f th e s e  four o b se rv a tio n s  s u g g e s t  t h a t  th e  
p a r t ic ip an ts  pe rce ived  t h a t  th e  techno logy  leaders  e x p e c te d  m ore 
tim e and  eq u ip m en t fo r  t e a c h e r s  to  learn and m a s te r  th e  techno logy  
in o rd e r  to  e ffec tive ly  u se  th e  techn o log y  to  e n h an c e  teach in g  and 
learning in th e  c la ss roo m . A n o th e r  implication w ith  th is  analysis  is 
t h a t  th e  leaders  e x p e c te d  Kendon te a c h e r s '  team w o rk  o r  co -teach in g  
to  be a m odel fo r  techno log ical innovations within schools . However, 
th e  leaders  did n o t  worry a b o u t  th e  issues o f so f tw a re  and  tim e 
m a n a g e m e n t  p rob lem s in th e  c lassroom s.

General O b serva tion s  and th e  Partic ipan ts ' Own C o m m en ts  
on th e  Kev Technology A ctors 

The following s e c t io n s  r e p re s e n t  th e  p a r t ic ip a n ts '  g en e ra l  
c o m m e n ts  and  o b se rv a t io n s , as  s t a t e d  o r n a rra te d  under q u e s t io n s  
1 -4  o f  A ppend ices  A & B as  well a s  th e  s t ru c tu re d  interviews. 
Inform ation  c o llec ted  during th e  review o f  te c h n o lo g y  rep o r ts ,  
m ee tin g  p roceed ings , and  m y personal o b se rv a t io n s  is also  included.

Lansing School D istric t
According to  th e  partic ipan ts , th e  Kendon tech n o lo g y  

im p lem en ta t io n  plan has  b e e n  influenced by th e  School D istrict 
th ro u g h  its  ad m in is tra t iv e  and  financial pow ers , be ing  a final 
d e c is io n -m a k e r  and  financial con tro lle r .  T he  p a r t ic ip a n ts  o b se rv e d  
t h a t  t h e  School D istrict did n o t  d irec tly  p a r t ic ip a te  in th e  planning, 
d ev e lo p m en t,  and  im p lem en ta tion  o f  th e  tech n o lo g y  plan, b u t  th e  
School D istrict re sp o n d e d  favorab ly  to  t e a c h e r s '  r e q u e s t s  with 
reg a rd  to  techno logy . However, d e sp i te  th e  p rom ises  from  th e  
District, so m e  te a c h e r s  and  p a re n ts  who p a r t ic ip a te d  in th e  s tu d y  
s t a t e d  t h a t  th e  School D istrict slow ed down th e  tech n o lo g y  
im p le m e n ta t io n  p ro c e s s  b e c a u s e  of its  com plex  ad m in is tra t iv e  
fo rm alit ie s  and  lim ited tech n ica l  su p p o r t  t o  t e a c h e r s '  e f fo r t s ,  
particu larly  in th e  c o m p u te r  te a c h in g  lab o ra to ry  s e t t in g  during th e
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1 9 9 3 - 9 4  school year. "I feel th e  School District has ham pered , to  
som e  d eg ree ,  m any  of th e  th ings we considered  im p o rtan t  d u e  to  its 
limited re s o u rc e s  and  personnel" , s t a t e d  o ne  te a c h e r .  A no ther  
t e a c h e r  a d d e d  "The Lansing School District g ives m ore ta lk  th an  
action". As one  p a re n t  p u t  it "From my observation , I am  n o t  sure  
how involved th e  D istrict is b u t  I know it d o e s  m onitor th e  p ro g ress  
o f th e  tech no lo gy  plan th roug h  th e  schoo l 's  annual rep o rts ."  However, 
a m ajority  of th e  t e a c h e r s  w ho p a r t ic ip a te d  in th e  s tu d y  ind icated  
t h a t  th e  4 0  M acintosh c o m p u te rs  g ran te d  to  th e  school and th e  
inservice train ing  which th e  School D istrict o f fe re d  to  tw o  Kendon 
te a c h e r s  ( th e  d e s ig n a te d  ne tw ork  m an a g e rs )  had s ign ifican t im p ac ts  
on th e  tec h n o lo g y  im p lem en ta tion  plan. A n o th e r  im p o r tan t  
con tr ibu tion  w as  th e  approval and  su p p o r t  o f  A ss is ta n t  
S u p e r in te n d e n t  fo r  Instruc tion  to  e s tab l ish  a c o m p u te r  te a c h in g  
lab o ra to ry  to  s u p p o r t  g rou p  s t a f f  training and  instruction . D esp ite  
th e  e n c o u ra g e m e n t  and m ateria l su p p o r t  from  th e  District, so m e  
p a r t ic ip a n ts  o b se rv ed  t h a t  so m e  a g e n ts  in th e  District Office se rv ed  
a s  g a te k e e p e r s  o r  c a ta ly s t s  to  in te rfe re  w ith th e  im p lem en ta tion  
p rocess . One t e a c h e r  c o m m e n te d  "It s e e m s  th e  techn o log y  su p p o r t  
personnel and few  o th e r s  in th e  District Office do  o p p o se  th e  
c o m p u te r  lab o ra to ry  plan and  t h a t  th e y  do  n o t  w a n t  to  give any 
techn ica l s u p p o r t  e x p e c te d  from  th e  D istrict". Two o f  th e  te a c h e rs  
s trong ly  s u g g e s te d  t h a t  th e  school and  th e  District n e ed  t o  work 
closely  t o g e t h e r  to  s u p p o r t  th e  tec h n o lo g y  plan, particularly  th e  
te c h n ic a l  a s s i s t a n c e .

S u m m a ry . T he s tu d y  ind ica tes  t h a t  th e  District Office provided 
e q u ip m e n t  and  financial a s s is ta n c e ,  b u t  th e  on-going  techn ica l  
s u p p o r t  and  tec h n o lo g y  in-service  training have alw ays b e en  th e  
responsib ili ty  o f  th e  schoo l a d m in is t ra to r  (principal) and  her  
co llab o ra to rs .  In genera l,  it a p p e a re d  th e  D istrict Office w as  highly 
su p p o rtiv e  in w ords  b u t  slow in ac t io n s  during th e  period b e tw e e n  
1 9 8 9 / 9 0  and  1 9 9 2 / 9 3  school years .  In 1 9 9 3 / 9 4  school year, th e  
s tu d y  revea led  t h a t  th e  D istr ic t 's  g ra n t  o f 4 0  m ic ro co m p u te rs  and
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e n c o u ra g e m e n t  to  te a c h e r s '  e f fo r ts  had  a very  positive  im pac t on th e  
innovations . In conclusion , th e  p a r t ic ip a n ts  fe l t  t h e  D istrict Office 
and th e  school n eed  to  work m ore closely to  sus ta in  th e  
techn o log ica l  innovations a t  Kendon.

T he  School A dm in is tra to r:  Principal
All th e  te a c h e rs ,  s ta f f ,  p a re n ts ,  and  co m m u n ity  business  

p a r tn e rs  who p a r t ic ip a te d  in th e  s tu d y  recogn ized  th e  g r e a t  positive 
im p ac ts  th e  school principal has  had  on th e  techno logy  
im p lem en ta tio n  since 1 9 8 9  to  th e  c u rre n t  year . T hey  all 
acknow ledged  t h a t  sh e  w as th e  key person  in g e t t in g  funding from  
th e  School District. In addition, sh e  has  w orked  hard  with Michigan 
S t a t e  U niversity  c o l la b o ra to rs  in soliciting financial a s s i s ta n c e  or 
g r a n t s  f rom  Profess ional D ev e lo p m en t School Program , Michigan 
P a rtnersh ip  fo r  New Education, Kellogg and  Appje C o m p u te rs  to  
su p p o r t  Kendon tech n o lo g y  program s.

One p a re n t  ind ica ted  th a t ,  initially, so m e  p a re n ts  did n o t  know 
ex ac tly  th e  kind o f influences th e  school principal had  on th e  
tech n o lo g y  im p lem en ta tio n  plan. Yet th e y  acknow ledged  t h a t  she  has 
a lw ays b e en  e n th u s ia s t ic  a b o u t  th e  en tire  PDS program . One p a re n t  
e m p h a s iz e d  "The school principal plays a very  ac tive  role in th e  
school p rog ram s. She is a lw ays visible, ve ry  c o m m it te d  to  th e  PDS 
program , C h a p te r  I program , e tc .  She works very  hard  to  see ing  t h a t  
all th e  schoo l p ro g ram s a re  success fu l."  Both Kendon p a re n ts  and 
business  p a r tn e rs  n o te d  t h a t  sh e  has b een  very  c o o p e ra t iv e  and 
d e d ic a te d  lea d e r  especially  with th e  tec h n o lo g y  p ro jec ts .  One 
re p re se n ta t iv e  from  CASE Credit Union (a local bank) c o m m e n te d  
"She is a lw ays d e d ic a te d  t o  w h a t  is b e s t  fo r  th e  school".

A ccording t o  so m e  te a c h e r s  w ho p a r t ic ip a te d  in th e  s tu d y , th e  
principal is a lw ays willing t o  s ta n d  firm to  s u p p o r t  th e ir  p ro g ram s 
ev en  w hen  th e  School District o p p o se s  th e  t e a c h e r s '  ideas. They 
c o m m e n te d  t h a t  sh e  has tr ied  hard to  uphold all th e  PDS principles 
and  ideas ( s e e  Appendix J) . Som e te a c h e r s  revealed  th a t  sh e  gives 
th e  n e c e s sa ry  e n c o u ra g e m e n t  and tim e  to  he r  te a c h e rs .  In addition,
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she  has b e en  an exce llen t source  of ideas. One te a c h e r  s t a t e d  " She 's  
alw ays encourag ing , supportive , and  open-m inded . I like tha t!!"
T hese  te a c h e r s  had  o b se rv ed  t h a t  th e  m ore th e  n um ber o f  co m p u te rs  
in c reased  in th e  school, particularly  1 9 9 3 - 9 4  school year , th e  m ore 
sh e  g o t  involved with tech n o lo g y  activ ities . A ccording to  th em , this 
w as q u ite  visible in 1 9 9 3 / 9 4  school year: working w ith t e a c h e r s  
and  s tu d e n ts  in th e  c o m p u te r  labora tory , a t te n d in g  m e e tin g s  with 
Michigan S ta te  University  su p p o r t  personnel and  her  ne tw ork  
m anagers ,  e tc .  One p a re n t  happily explained "Being a principal, 
m o th e r  o f  school a g e  children, t e a c h e r  and  a good  friend o f all 
Kendon p a re n ts  sh e  has always m an ag ed  to  g e t  ev ery b o d y  involved in 
th e  schoo l p rogram s. She is ve ry  visible, helpful, caring, and  has 
g r e a t  co m m un ica tion  skills. She is g re a t ,  one  of th e  b e s t  principals 
in th e  world."

According to  th e  school reco rds  and  p roceed ings  from  th e  
School Im p ro v em en t  T ea m  and S ta f f  m ee ting s , th e  principal has 
p layed a m ajo r  role during th e  planning, d ev e lo p m en t,  
im p lem en ta tion , and  evaluation  s t a g e s  of th e  tech n o lo g y  plan. When 
th e  tec h n o lo g y  p ro jec t  s t a r te d  in 1 9 8 9 / 9 0  school year, sh e  m ade  
su re  th e  plan w as  c o n s is te n t  with goa ls  and  o b jec tiv e s  s e t  fo r 
s tu d e n ts '  su c c e ss .  She led th e  s ta f f  and techno logy  t e a m  to  develop  
p rog ram  plan, m o n ito red  th e  p ro jec ts ,  and  an sw e red  hard q u e s t io n s  
by te a c h e r s ,  p a re n ts ,  and  School D istrict au th o ri t ie s .  During th e  
im p lem en ta tio n  s t a g e  sh e  tried  t o  cau tio n  and  a ssu re  her 
co l la b o ra to rs  t h a t  it w as  th e ir  f i r s t  y e a r  of e x p e r ie n c e  with 
tec h n o lo g y  and t h a t  th e y  should work o u t  th e  p rob lem s and issues 
to g e th e r .  As an ongoing a s s e s s m e n t  sh e  m ade  so m e  m ajor 
co n tr ib u t io n s  t o  te c h n o lo g y  d iscuss ions , l is tened  to  su g g e s t io n s  fo r 
how to  m ake  th e  tech n o lo g y  program  b e t te r .

As a tec h n o lo g y  su p p o r t  p e rso n  and Michigan S ta te  University- 
Kendon C oord inator, I had  an o p p o r tu n ity  to  work c losely  with th e  
school principal and  m ake  persona l o b se rv a t io n s  on tec h n o lo g y  
issues . During th e  school-w ide  c o m p u te r  im p lem en ta tio n  in 1 9 9 3 / 9 4  
school y ea r ,  sh e  w as very  involved a t  all s t a g e s  o f th e
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im plem enta tion . She en co u rag e d  th e  s ta f f  to  talk  a b o u t  w h a t  n eeded  
to  be d on e  and  how th e y  would do  it. She fo cu sed  on th e  utility of th e  
p ro g ram s and  t e a c h e r s '  m o tiva tions . Particularly, she  w as  much 
c o n c e rn e d  w ith w h a t  th e  s ta f f  could use  t o  m ake th e  school-w ide 
tec h n o lo g y  plan sm o o th  and rew arding for b o th  te a c h e r s  and 
s tu d e n ts .  As an a s s e s s m e n t  s t r a te g y ,  sh e  alw ays a sk ed  th o s e  basic 
and  com pelling q u e s t io n s  during th e  s ta f f  and  School Im provem ent 
T eam  m ee tin g s  such a s  : W hat business  are  we in? How is it going? 
W hat ev idence  do we have?  e tc .

Asked as  to  how sh e  s e e s  Kendon becom ing a techno logy  
o r ie n te d  school, sh e  replied "I feel it is t im e  w e find a l te rn a t iv e  
w ays o f  doing new things. Not alw ays doing old th ings."  According 
to  her, w hen  th e  School D istrict f i rs t  p ro p o se d  a d is tr ic t-w ide  
tec h n o lo g y  plan in early  1 9 9 0 s ,  m any  schoo ls  re fu sed  to  em b ra ce  th e  
idea. This w as  an o p p o r tu n ity  fo r  her to  pursue  new w ays of 
improving th e  school curriculum, so  she  a c c e p te d  th e  idea 
w h o lehea rted ly . As a school principal, sh e  has  b e en  working hard 
w ith all her  co llab o ra to rs  to  win th e  c o m p e ti t iv e  e d g e  o f  th e  
d is t r ic t -  w ide te c h n o lo g y  im p le m e n ta t io n  plan.

S u m m a ry . The s tu d y  reveals  t h a t  th e  school principal has  been  
very  supportive , c o m m itte d ,  and d e d ic a te d  to  goals  and  n e e d s  of 
te c h n o lo g y  in th e  lines o f te a c h e r s  and  s tu d e n ts .  She has  always 
been  a fo re ru n n e r  in th e  school te ch n o lo g y  e ffo r ts .  She is aw are  and 
u n d e rs ta n d s  th e  im p ac ts  o f te ch n o lo g y  on p re s e n t  and  fu tu re  
in s tru c t io n a l  ac tiv itie s . S he  p ro m o te s  th e  te c h n o lo g y  id eas  with 
e m p h a s is  on  need s . All h e r  ac t io n s  a re  being acco m p an ied  with 
exam p les ,  m o tiva tio ns , e n th u s ia sm , c o o p e ra t io n ,  o p e n n e ss ,  and  self 
c o n f id e n c e .

P a r e n t s
T h ree  Kendon p a re n ts  p a r t ic ipa ted  in th e  s tudy . Two of th e m  

have  se rv ed  on th e  School Im provem ent T eam  for th e  p a s t  four years  
and th e  o th e r  one  is an adm in is tra tive  s ta f f  m em b er  a t  Kendon. The
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r e s p o n se s  g a th e re d  th ro u g h  th e  se lf -adm in is te red  su rv ey  and th e  
perso nal  in te rv iew s from  th e s e  p a re n t s  ind ica ted  t h a t  Kendon 
p a re n t s  had  very  little influence on th e  tech n o lo g y  im p lem en ta tion  
in th e  early  y e a rs  b e tw e e n  1 9 8 9 / 9 0 - 1 9 9 1 / 9 2 .  "I feel p a re n ts  had 
very  little t o  do  with tech n o lo g y  d e v e lo p m e n t  a t  t h a t  tim e, 
u n fo r tu n a te ly "  said one  p a ren t .  This could be u n d e rs to o d  by th e  fac t  
t h a t  th e y  had limited know ledge a b o u t  th e  long te rm  goals  fo r th e  
tech no lo gy  plan. One p a re n t  n o ted  "I am  n o t su re  of th e  am oun t of 
influence Kendon p a re n ts  had on th e s e  p rog ram s o th e r  th an  th e  input 
o f  th o se  who se rv ed  on th e  School Im provem ent T eam  (SIT) and 
P a ren t  T e a c h e r  A ssoc ia tion  (PTA) m ee tin gs ."  One p a re n t  e x p re ssed  
th e  co n ce rn  a b o u t  so m e  p a re n t s ’ passive  role in th e  school 
ac tiv it ies . "I wish th e re  w ere  m ore  p a re n t  partic ipa tion  b u t  only few  
a t t e n d e d  School Im provem en t m ee tin g s  with te a c h e rs .  "Even th o se  
w ho m a n ife s te d  in te r e s t  in working w ith children, th e ir  
c o m m itm e n t  w as n o t  s tro ng ,"  said  one  paren t .  However, th o se  who 
active ly  p a r t ic ip a te d  in th e  school m e e tin g s  a s su m e d  th e  
responsib ility  o f  explaining th e  tec h n o lo g y  p e rs p e c t iv e  to  o th e r  
p a re n ts .  From m y personal ob se rv a tio n s , during 1 9 9 2 / 9 3  and 
1 9 9 3 / 9 4  school years ,  so m e  Kendon p a re n ts  b egan  to  a ssu m e  new 
responsib ilities . I n o t iced  from  th e  rev iew s o f Kendon annual rep o r ts  
and  work p lans t h a t ,  so m e  p a re n ts '  ac t ive  techn o log y  invo lvem ent 
w as a re su l t  o f th e  fa c u l ty 's  e f fo r ts  t o  g e t  all p a re n ts  e n g a g e d  in 
th e  school p rogram s. Their input during th e  SIT and  PTA m ee ting s  
has  had  very  positive  influence on th e  tech n o lo g y  im plem enta tion . 
T he PTA has  m a d e  su b s ta n t ia l  financial and  physical co n tr ib u tio n s  
to w a rd s  th e  sch o o l 's  Library A utom ation . One p a re n t  n o te d  t h a t  over  
th e  p a s t  y e a r  m ore  p a re n ts  have gained unders tand ing  of Kendon 
tech n o lo g y  plan. One t e a c h e r  c o m m e n te d  "Kendon p a ren ts ,  in general, 
a re  beg inn ing  to  like th e  school-w ide  c o m p u te r  app lica tions  b u t  
un fo rtuna te ly , th e y  do  n o t  give m uch su ppo rt ."  A no the r  p a re n t  ad ded  
"Som e p a re n ts  w a n t  a v a rie ty  o f c o m p u te r  p rog ram s fo r  the ir  
children b u t  t h e y  a re  n o t  willing to  c o n tr ib u te  financially."
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S u m m a ry . B etw een  1 9 8 9 -9 2 ,  Kendon p a re n ts  did no t play any 
significant role during th e  planning and d e v e lo p m e n t  s ta g e s .  Though 
th e y  had so m e  influence, y e t  it w as n o t  s tro n g  enough . This w as due  
to  the ir  lim ited und e rs tan d in g  o f  th e  long te rm  tech n o lo g y  plan. 
However, b e tw e e n  1 9 9 2 / 9 3  and 9 3 / 9 4  school years , th o s e  who 
se rv ed  on th e  School Im provem en t T eam  co n s tru c tiv e ly  w orked  with 
Kendon facu lty  on th e  tech no lo gy  plan. As th e y  beco m e  m ore involved 
with tec h n o lo g y  p ro g ram s and with m ore  b ra ins to rm ing  from  th e  
s ta f f ,  th e y  would gain m ore  influence on th e  tech n o lo g y  plan.

B usiness  C om m unity : P a r tne rsh ip
According to  so m e  Kendon te a c h e r s  th e  business  com m unity  

w as n o t  involved in th e  school tech n o lo g y  p ro g ram s until 1 9 9 3 - 9 4  
school y e a r  w hen  a te lecom m un ica tion  s y s te m  w as s e t  up to  su p p o r t  
local C redit Union and  th e  4 th  g rad e  c la sse s  p a r tn e rsh ip  p ro jec t.  Up 
until now, th e ir  invo lvem en t is limited to  th e  tw o  4 th  g rad e  c la sses ,  
acco rd ing  to  SIT rep o r ts .  This lim itation is exp la ined  by th e  f a c t  
t h a t  th is  p a r tn e rsh ip  v e n tu re  is in th e  ex p erim en ta l  s t a g e  and  it w as 
originally d e s ig n ed  only fo r  t h e s e  tw o  4 th  g rad e  c la sses .  However, 
th e  school e x p e c ts  to  expan d  th e  program  to  all g rad e  levels in th e  
n ea r  fu tu re , accord ing  to  th e  tw o  4 th  g rade  te a c h e r s  and  th e  school 
principals (i.e., p ro je c t  c o o rd in a to rs ) .

T he  p a re n ts  feel th e  financial and  personnel s u p p o r t  s y s te m s  
from  th e  local c re d i t  union has, t o  so m e  e x te n t ,  influenced th e  
tec h n o lo g y  program . As on e  p a re n t  ind icated  "Although I personally  
did n o t  s e e  a lot o f business  people  in th e  school. But I am  su re  th e  
am o u n t  o f  e q u ip m e n t  and  tim e s p e n t  with s tu d e n ts  had  been  very 
influential."  A n o th e r  p a re n t  sa id  "I love bank r e p re s e n ta t iv e s  
working w ith s tu d e n ts ,  e spec ia lly  t h e  e le c tro n ic  t r a n s a c t io n s  in th e  
c la ss room s."  As a tech no lo gy  su p p o r t  person , I had  th e  o p p o r tu n ity  to  
o b se rv e  th e  s tu d e n t s  in t h e s e  c la sse s  being tra in ed  as  "Bank Tellers" 
by th e  bank rep re se n ta t iv e s .  For exam ple, from  th e  c o m p u te r  
term inal, o n e  bank re p re s e n ta t iv e  (Teller) would explain t o  so m e  
individuals o r  small g ro u p s  of tw o  o r th r e e  th e  basic  o p e ra t io n s
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involved with bank d e p o s i ts ,  w ithdraw al, and  check ing  th e  ba lance  in 
a c u s to m e r 's  acco u n t.  One te a c h e r  acknow ledged, "The Credit Union 
has b ro u g h t  th e ir  know ledge into th e  c lassroom . This has  provided  a 
ve ry  im p o r ta n t  han d s-o n  learning skills to  th e  s tu d e n ts ."  A n o th e r  
t e a c h e r  added , "This has been  possible  due  to  the ir  co o p era t io n  and 
willingness. T h ey  really c r e a t e  na tu ra l  influence  and  show  
c o m m itm e n t ."

S u m m a ry . T he com m unity  business  co m m unity  w as  no t 
involved in t h e  school tec h n o lo g y  p ro g ram s until 1 9 9 3 - 9 4  school 
y ea r .  T he  financial and  p e rsonnel su p p o r t  s y s te m s  from  th e  local 
c re d i t  union had, t o  so m e  e x te n t ,  influenced th e  tech n o lo g y  program . 
However, th e ir  invo lvem en t w as limited only to  th e  tw o  4 th  g rad e  
c l a s s e s .

T e a c h e r s
T he  re s p o n se s  from  th e  su rv ey  and  in terv iew s did ind ica te  t h a t  

b e tw e e n  1 9 8 9 / 9 0  and  1 9 9 0 /9 1  school y e a rs  few  te a c h e r s  
p a r t ic ip a te d  in th e  planning and d e v e lo p m e n t  o f  th e  tech n o lo g y  plan. 
This w as exp la ined  by th e  f a c t  t h a t  m ajority  of th e m  lacked 
co n fid en ce  and  e x p e r ien c e  in ed u ca tio na l  techno logy . However, every  
t e a c h e r  re s p o n d e d  positive ly  to  all tech n o lo g y  re la te d  p ropo sa ls  and  
d iscuss ions  in th e  planning s ta g e s .  One t e a c h e r  h in ted  "As I w as 
h e s i ta n t  initially d u e  to  my lack of experience , I d ec id ed  to  give my 
only c o m p u te r  to  a co lleague  fo r  th e  c au se  b e c a u se  I th o u g h t  it w as 
im p o r ta n t  fo r  us all. "Even th o s e  few  te a c h e r s  who did n o t  d irectly  
u se  c o m p u te r s  fo r  in s tru c tio n  in th e  c la ss ro o m  w ere  willing to  
w rite  te c h n o lo g y  re p o r ts " ,  ind ica ted  a n o th e r  te a c h e r .

B e tw een  1 9 8 9 / 9 0 - 1 9 9 2 / 9 3  school y ears ,  th e re  w as  no d e fined  
sc h o o l-b a se d  policy regard ing  c o m p u te r  ap p lica tion s  in th e  
curriculum. T he  te a c h e r s  found  it d ifficult t o  im p lem en t th e  
D is tr ic t 's  te c h n o lo g y  gu idelines b e c a u se ,  accord ing  t o  so m e  
te a c h e r s ,  th e y  w ere  in ap p ro p r ia te  o r incom patib le  with th e  t e a c h e r s '  
norm al c la ss ro o m  p rac t ic e s .  A ccording  to  th e  t e a c h e r s ,  th is  w as
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ev id en t by th e  f a c t  t h a t  th o s e  t e a c h e r s  who had c o m p u te r s  in the ir  
c la ss ro om s m ad e  personal decisions a s  to  how b e s t  sh e  or he had to  
use  th e  c o m p u te r  fo r instruction . In 1 9 9 2 -9 3  school year , a te a m  of 
five t e a c h e r s  and  th e  school principal m e t  once  a w eek  a f te r  regular 
school hours and  during th e  rea lloca ted  tim e periods t o  se a rc h  for 
a p p ro p r ia te  p ro g ram s t h a t  could be  installed  in th e  curriculum.

As c o m p u te rs  b e c a m e  m ore  available in th e  school th ro ugh  th e  
D istricts ' g ra n t  in 1 9 9 3 / 9 4  school year , th e  t e a c h e r s '  behav io r 
to w a rd s  tech n o lo g y  b egan  to  change . Through individual and  g roup  
in te re s ts  a s  well a s  th e  n e c e ssa ry  su p p o r t  s y s te m s  from  th e  
ne tw ork  m a n a g e rs  and  th e  Michigan S ta te  University co llab o ra to rs  
e v e ry  t e a c h e r  is ac tive ly  involved in th e  tec h n o lo g y  im p lem en ta tion  
plan. According to  one  te a c h e r ,  th e  com m on vision d ev e loped  for 
1 9 9 3 / 9 4  tec h n o lo g y  work plan has m ad e  all th e  te a c h e r s  in te re s te d  
in c o m p u te rs ,  th u s  fac ilita ting  t e a c h e r s '  ad op tion  o f  th e  school- 
wide te c h n o lo g y  im p lem en ta t io n .

All Kendon p a re n ts  who p a r t ic ip a te d  in th e  s tu d y  sa id  m ajority  
o f Kendon te a c h e r s  have  p layed a vital role to  m ake th e  school wide 
tec h n o lo g y  im p lem en ta tion  plan a su c ce ss .  One p a re n t  revea led  "I 
think from  th e  outlook, our  te a c h e r s  a re  doing a g r e a t  job . T hey  se e m  
willing to  a t t e n d  all m e e t in g s  and p a r t ic ip a te  ac tive ly  in all 
tech n o lo g y  re la ted  top ics . In f a c t  th e y  are  doing w h a t  th e y  can  to  
n u rtu re  th e  p rogram  along." The Business r e p re s e n ta t iv e s  equally 
c o m m e n te d  t h a t  th e  t e a c h e r s  have been  very  co o p era t iv e  and 
supp o rtive . "M ost of th e  te a c h e r s  really w a n ted  c o m p u te r s  fo r  the ir  
s tu d e n ts  so  th e y  w orked hard  to  acquire  th e  n e e d e d  skills t o  t e a c h  
with th e  techno logy " , a d d e d  one  p a ren t .

The te a c h e r s  po in ted  o u t  t h a t  th e  4 th  and 5 th  g rad e  te a c h e r s  
have  p layed an o u ts tan d in g  role. One te a c h e r  n a rra ted  "T hose  
te a c h e r s  a lw ays work hard  on c o m p u te r s  with th e ir  s t u d e n t s  and  for 
th e m s e lv e s  a s  ad u lt  lea rners ."  A n o th e r  te a c h e r  co m p lim en ted  "They 
have w orked in t e a m s  to  help e ac h  o th er" .  In general, th e  s tu d y  
d isco v ered  t h a t  m ajority  o f  th e  te a c h e r s  have tr ied  t o  p u t  in 
m axim um  e f fo r t  fo r th e  tech n o lo g y  im plem enta tion . Yet th e y  need
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m ore tim e  to  m a s te r  a n d /o r  do re sea rch  on th e  so f tw a re  fo r 
e f fe c t iv e  and  e ff ic ie n t  app lica t io n  in th e ir  r e s p e c t iv e  c la ss ro o m s .

Sum m ary . The te a c h e r s  have been  very  recep tiv e  to  th e  
tec h n o lo g y  plan d e sp i te  so m e  p ess im is tic  v iew s m a n ife s te d  in th e  
1 9 8 9 / 9 0  and 1 9 9 1 / 9 2  school years . T hey have b een  very  
co o p era t iv e ,  a c c o m m o d a tin g  and  d e d ic a te d  to  th e  school-w ide 
tec h n o lo g y  p rog ram s during 1 9 9 3 / 9 4  school year. Peer  m en to ring  or 
co llab o ra tiv e  e f f o r t s  a s  well a s  p e rso n a l  an d  p ro fess io n a l  in te r e s t s  
had b e en  th e  c o rn e rs to n e  to  te a c h e rs  genera l adop tion  o f  Kendon 
tec h n o lo g y  im p le m e n ta t io n  plan.

N etw ork M anagers
R e sp o n d e n ts ' c o m m e n ts  regarding  ne tw ork  m a n a g e r s . At 

th e  t im e  of th e  s tu d y  only few  p a re n ts  knew w h a t  th e  position  of 
ne tw ork  m an a g e r  was. One p a re n t  said "This is a new te rm  to  m e." 
T h ose  w ho w ere  aw are  o f  th is  position  recogn ized  t h a t  upon the ir  
nom ina tions  a s  ne tw ork  m a n a g e rs  in 1 9 9 3 / 9 4  school year ,  t h e s e  tw o  
5 th  g rad e  t e a c h e r s  have  d e m o n s tr a te d  a very  s t ro n g  leadersh ip  role 
regard ing  th e  school-w ide  te c h n o lo g y  im p lem en ta t io n  plan. T he tw o  
bu s iness  r e p re s e n ta t iv e s  n o te d  t h a t  t h e s e  m a n a g e rs  work very  hard, 
and  ta k e  th e ir  responsib ili t ies  seriously . W hat o ne  t e a c h e r  said  
a b o u t  one  of th e  ne tw ork  m anagers , "One of our ne tw ork  m an ag ers  
has b e en  very  w onderful. W hen we s t a r t e d  first, sh e  to ld  us t h a t  now 
sh e  h as  acqu ired  he r  own c o m p u te r  and has s t a r t e d  practic ing  
seriously  a t  hom e. And if any  te a c h e r  n e ed e d  help, sh e  o r  he  should 
feel f ree  to  call on her. Now, sh e  is th e  c o n ta c t  p e rso n  who is 
a lw ays ready  to  a s s i s t  us. Her kids a re  learning fa s t" .

In genera l,  th e  t e a c h e r s  g av e  m uch c re d i t  t o  th e  n e tw ork  
m a n a g e rs  fo r  m aking 1 9 9 3 / 9 4  a su ccess fu l  y e a r  a t  Kendon 
particu la rly  w ith  c o m p u te r  app lica tions  in th e  c la s s ro o m s  and  
labo ra to ry  s e t t in g .  One t e a c h e r  n a rra te d  "The ne tw ork  m a n a g e rs  have 
w orked  hard  to  give us  su ff ic ien t  training to  be  se lf  su ff ic ien t  in 
c o m p u te r  app lica tions b o th  in th e  lab o ra to ry  and  c la ss roo m s. T hey
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are  helpful, ve ry  involved, and  acco m m odatin g ."  A n o th e r  also  
su p p o r te d  "They have d one  an exce llen t  jo b  especially  fo r  th e  s ta f f  
with w hom  th e y  had to  work. In fac t ,  th e y  w orked hard to  g e t  
ev e ry b o d y  involved."

The e x tra  train ing which th e  ne tw ork  m a n a g e rs  rece iv ed  from  
th e  School D istrict p layed  a s ign ifican t role in th e  tec h n o lo g y  
im p lem en ta tion  plan. One lower g rad e  t e a c h e r  s t a t e d  t h a t  th e  
t e a c h e r s  lis tened  to  th e  ne tw ork  m an a g e rs  with co n fid en ce  a b o u t  
th e  so f tw a re  and  c o m p u te r  technical advice  b e c a u se  th e y  ( te a c h e r s )  
fe l t  th e  l a t t e r  w ere  m ore know ledgeable . T he  t e a c h e r s  s t r e s s e d  t h a t  
th e  m an a g e rs  have  a lw ays been  very  p a t ie n t  and sens it iv e  to  
t e a c h e r s '  f ru s t ra t io n s  w ith  c o m p u te rs .  One t e a c h e r  s t a t e d  "I 
a p p re c ia te  t h a t  kind o f  a t t i tu d e  and  available s u p p o r t  in th e  
build ing."

Group in te rv iew  w ith n e tw o rk  m a n a g e rs . During th e  small 
g ro up  in terv iew  with th e  ne tw ork  m an ag ers ,  t im e  and  m o n e ta ry  
incen tives  ( rew ards)  w ere  th e  m ajor co ncerns . A ccording to  them , 
th e y  d o n ' t  have  enough  tim e  to  go th rough  th e  netw ork  p ro g ram s in 
o rd e r  to  re n d e r  a p p ro p r ia te  se rv ice s  t o  th e ir  co lleagues . T hey  think 
m ore re lease  t im e  would help th e m  to  learn m ore  in o rd e r  to  ta k e  
full con tro l o f  th e  m a n a g e m e n t  problem s. In addition to  t h a t  th e y  
feel b o th  PDS and LSD should a rrang e  paid S um m er tech n o lo g y  
se ss io n s  fo r  b o th  ne tw ork  m an a g e rs  a s  well a s  th e  r e s t  o f  th e  
te a c h e r s .  According to  th e m  th is  would help t o  a llev iate  so m e  
p rob lem s su ch  a s  fa t igu e , family t im e  d e m an d s ,  and  personal 
a p p o in tm e n ts  being e x p e r ien c ed  during th e  a f te r -s c h o o l  tech n o lo g y  
s e s s io n s .

Regarding th e  m a in ten a n ce  and  m a n a g e m e n t  o f  th e  hardw are  
and  so f tw a re ,  th e y  com plained  t h a t  th e  training rece ived  from  th e  
School D istrict w as  in com ple te .  A f te r  th e  inserv ice  tra in ing  th e y  
e x p e c te d  so m e  f re q u e n t  follow-ups from  th e  t ra in e rs  b u t  n o t  ev en  a 
single on e  h ap p en ed . Even if th e y  called for techn ica l a s s is ta n c e ,  
th e  D istr ic t 's  te c h n o lo g y  pe rsonnel  se ldom  re sp o n d e d  to  th e ir  needs.



123

T h ese  im p o r ta n t  tech n ica l  hand icaps , so m e t im e s  c re a te d  
f ru s tra t io n s  fo r  th e m  and  th e ir  co lleagues , th e y  a d m it te d .  In an 
e f fo r t  to  m ain tain  a n d /o r  re s to re  t e a c h e r s '  co n fidence  and  the ir  
credibility a s  ne tw ork  m anagers ,  accord ing  to  th e m , th e y  have  t o  p u t  
in ex tra  hours  bo th  a f te r  school and  during th e  w e ek e n d s  a t  hom e 
search ing  fo r  possible  so f tw a re  and  ha rd w are  so lu tions .

Asked why th e y  a c c e p te d  to  be  ne tw ork  m anagers ,  one  
resp o n d ed  t h a t  personally  sh e  en joyed  being a ne tw ork  m an a g e r  o r 
becom ing one  o f  th e  school techno logy  leaders , tho ugh  no m o n e ta ry  
rew ards w ere  a t t a c h e d  to  th e  position. On th e  o th e r  hand, her 
co lleague sa id  sh e  a c c e p te d  b e ca u se  it w as  an o p p o r tu n ity  to  
improve he r  te ch n o lo g y  p e rfo rm an ce  th ro u g h  th e  e x tra  train ing from  
th e  District. T h a t  is, o n e  a c c e p te d  th e  position  on persona l in te re s t  
and th e  o th e r  w as b a sed  on professional d e v e lo p m e n t  m otives. 
Q ues tions  regard ing  th e ir  fu tu re  plans a s  ne tw ork  m an ag ers ,  one  
replied t h a t  she  would n o t  co n tinue  th e  work if m o n e ta ry  rew ards or 
o th e r  re la te d  c o m p e n sa tio n  are  n o t  cons idered  by th e  School 
District. C on trary , her  c o u n te rp a r t  said sh e  would c o n tin u e  ev en  if 
th e  School D istrict re fu se s  to  give he r  a co m p en sa tio n .

For ev a lua tio n  pu rp o ses ,  th e  n e tw ork  m a n a g e rs  th ink  it would 
be  nice to  r e q u e s t  th e  te a c h e r s  to  d o c u m e n t  o r  keep  log o f  all the ir  
c o m p u te r  ac tiv it ie s  in th e  c lassroom s. T h a t  is, keep ing  t ra c k  o f  tim e  
sp e n t ,  t y p e s  o f so f tw a re  u sed  and th e  num ber o f  s tu d e n ts  p e r  day, 
all m ajo r  and  m inor tech n ica l  (hardw are  and  s o f tw a re )  prob lem s, 
and  s tu d e n ts '  a t t i tu d e  to w a rd  co m p u te rs ,  during individual and  g roup  
hands-on  ac tiv it ie s . Regarding th e  p robab le  so lu tio ns  t o  t h o s e  
techn ica l and  m anageria l p rob lem s in th e  fu tu re ,  t h e y  s tro n g ly  feel 
th e  to p  a d m in is tra to rs  should  always be  in form ed o f  any  s i tu a tio n  o r 
inc iden ts  t h a t  m igh t je o p a rd iz e  o r  in te r fe re  w ith  th e  s m o o th  running 
o f  th e  school tech n o lo g y  program s. For in s tan ce , th e y  s trong ly  
rec o m m e n d ed  t h a t  th e  school Principal, t h e  ne tw ork  m an ag ers ,  and 
Michigan S t a t e  University  co llab o ra to rs  shou ld  m e e t  w ith th e  
A s s is ta n t  S u p e r in te n d e n t  o f Ins truc tion  t o  d iscuss  t h e s e  tech n ica l  
problem s. More specifically , th e y  e n te r ta in e d  fe a rs  t h a t  if th e
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A s s is ta n t  S u p e r in te n d e n t  o f  Instruction , who e n d o rs e d  th e  original 
lab o ra to ry  proposal, c h a n g e s  position  o r leaves  th e  School District, 
th e  c o m p u te r  labo ra to ry  plan would co llapse  or d isco n tin ue  for th e  
simple f a c t  t h a t  th e re  would be no su p p o r t  from  th e  techn ical 
personnel. T hey  fu r th e r  s u g g e s te d  t h a t  th e  school should  subm it 
a n o th e r  p roposa l fo r  a p e rm a n e n t  labora to ry , a f t e r  six su ccess fu l  
m o n th s  o f e x p e r im e n ta t io n ,  s ince  th e  original lab o ra to ry  p roposal 
w as  a c c e p te d  on provisional basis. According to  th em , th is  is th e  
t im e  th e  school n e ed s  th e  labora to ry  to  be c o n n e c te d  to  bo th  th e  
school local a re a  ne tw ork  (LAN) and  th e  D istric t’s wide a re a  netw ork  
(WAN). T hey  feel th e  netw orking  would help Kendon s tu d e n ts  to  
c o n v en ien tly  a c c e s s  library in fo rm ation  and  o th e r  e d u ca tio n a l  
re so u rc e s  t o  c o m p e n s a te  fo r  th e  sch o o ls  limited library re so u rces .  
Thus, m aking th e  schoo l te c h n o lo g y  plan m ore  c o s t-e f f ic ie n t  and 
e f f e c t iv e .

Sum m ary . The ne tw ork  m a n a g e rs '  inservice train ing  from  th e  
School District, th e ir  pe rso n a l  and  p ro fess iona l  c o n sc io u sn e ss ,  and  
c o m m itm e n ts  have  c o n tr ib u te d  to  s ta f f  d e v e lo p m e n t  and  th e  
s u b s e q u e n t  school-w ide  ad o p tion  o f  th e  tec h n o lo g y  im p lem en ta tion . 
D esp ite  th o s e  e ffo r ts ,  t h e s e  ne tw ork  m an a g e rs  n e e d  m ore  tim e  to  
work o u t  c o m p u te r  p rob lem s. Equally, th e y  n e ed  m o n e ta ry  incen tives 
or o th e r  c o m p e n sa t io n  fo r  th e  serv ices .

MSU T ech n o lo g y  C o llabora to rs
A ccording to  Kendon p a re n ts  who p a r t ic ip a ted  in th e  s tudy , th e  

p a rt ic ip a tio n  o f Michigan S ta te  University te c h n o lo g y  p e rso n n e l 
s trong ly  e n c o u ra g e d  th e  School D istrict to  e n d o rse  th e  Kendon 
tech n o lo g y  plan. "They have  helped to  build a solid link b e tw ee n  
tech n o lo g y  and  s tu d e n ts "  sa id  one  p a ren t .  Som e t e a c h e r s  rem arked  
t h a t  a lth oug h  in th e  f irs t  y e a r s  ( 1 9 8 9 / 9 0 - 9 1 / 9 2  school y e a rs ) ,  only 
th e  u p p e r  g ra d e s  rece ived  su p p o r t  from  Michigan S ta te  University 
co llab o ra to rs ,  th is  c o n tin u ed  co llabora tion  h a s  he lped  a g r e a t  deal 
to w a rd s  th e  schoolw ide  tec h n o lo g y  im p lem en ta tio n  plan. The
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t e a c h e r s  ind ica ted  t h a t  in a d e q u a te  personnel from  th e  university  
limited th e  kind o f  s u p p o r t  s y s te m s  it p lanned  for Kendon initially 
until 1 9 9 2 / 9 3  school y e a r  w hen tw o  additional g ra d u a te  s tu d e n ts  
g o t  involved in th e  techno logy  program . One te a c h e r  s t a t e d  " 1 9 9 3 -  
1 9 9 4  school y e a r  h as  b e e n  th e  b e s t  for Michigan S ta te  University 
with regard  to  Kendon tech n o lo g y  im plem enta tion" . According to  
th e  te a c h e rs ,  th e  te c h n o lo g y  se rv ice s  have  in c reased  significantly 
since th e  c o m p u te r  te a ch in g  lab o ra to ry  w as d ev e lo p ed  in January ,
1 9 9 4 . As one  te a c h e r  s t a t e d  "We received  m ore weekly su p p o r t  in 
th e  lab o ra to ry  and  th is  he lped  m any te a c h e r s  w ho o f te n  g o t  s tuck  
like m e"

D esp ite  all th o s e  im p o r ta n t  su p p o r t  s y s te m s  rece iv ed  from  th e  
university , Kendon t e a c h e r s  e x p e c te d  m ore  regu lar v isits  o r  follow- 
ups o f th e  university  facu lty . Again, so m e  te a c h e r s  fe l t  th e  Michigan 
S ta te  University  co llab o ra to rs  le f t  to o  m uch  work fo r  t h e  ne tw ork  
m an ag ers ,  w ho really had  limited tim e  fo r  th e  schoolw ide  tech n o lo g y  
a s s ig n m e n ts .
However, Kendon p a re n ts  and te a c h e r s  feel very  good  a b o u t  th e  kind 
of a s s i s ta n c e  being rece ived  from  th e  un ivers ity  personnel.

S u m m a ry . T he tech n ica l  ex p e r t ise ,  se lf  and  p ro fess iona l  
c o m m itm e n ts  o f  MSU co llab o ra to rs  and m ateria l  in cen tiv e s  from  
PDS and MPNE had b een  very  instrum enta l in g e t t in g  th e  techno logy  
plan in p lace. However, Kendon te a c h e r s  e x p e c te d  m ore  regu lar visits 
o r fo llow -ups o f Michigan S t a te  University fac u lty  m e m b e rs  
responsib le  fo r  th e  various PDS p ro je c ts  a t  Kendon.

In te rna l A g e n ts
The school administrators  . T he p a rt ic ip an ts  ind ica ted  t h a t  

th e  school principal has b e e n  very  supportive , c o m m itte d ,  and  
d e d ic a te d  to  goals  and n e ed s  o f tech no logy  in th e  lines o f  te a c h e r s  
and s tu d e n ts .  She has a lw ays been  a fo rerunn er  in th e  school 
te c h n o lo g y  e ffo r ts .  She is aw are  and u n d e rs ta n d s  th e  im p a c ts  of 
te c h n o lo g y  on p re s e n t  and  fu tu re  instructional ac tiv it ies . She
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p ro m o te s  th e  tech n o lo g y  ideas w ith  e m p h a s is  on n eed s . All her 
a c t io n s  a re  being a c c o m p a n ie d  with ex am p les ,  m o tiva tions , 
en th u s ia sm , co o p era t io n ,  o p e n n ess ,  and  se lf  con fidence .

Kendon faculty . T he  s tu d y  ind icated  t h a t  te a c h e r s  w ere  very 
rec ep tiv e  to  th e  te c h n o lo g y  plan d e sp i te  so m e  pess im is tic  views 
m an ifes ted  in th e  1 9 8 9 / 9 0  and  1 9 9 1 / 9 2  school years . T hey  worked 
coopera tiv e ly , a c c o m m o d a te d  and  d e d ic a te d  t o  th e  school-w ide 
tech n o lo g y  p rog ram s during 1 9 9 3 / 9 4  school year. Peer  m en to ring  or 
c o llab o ra tive  e f f o r t s  a s  well a s  p e rso n a l  and  p ro fess io n a l  in te re s ts  
had b een  th e  c o rn e rs to n e  to  te a c h e rs  genera l adop tion  o f  Kendon 
tec h n o lo g y  im p le m e n ta t io n  plan.

In-house technology managers. The designa tion  of tw o  
te a c h e r s  by th e  t e a c h e r s  th e m se lv e s  a s  ne tw ork  m a n a g e rs  had 
positive  im p a c ts  on th e  im p lem en ta tio n  p ro cess .  T he  special 
inserv ice  train ing  which th e y  rece iv ed  from  th e  School District, 
th e ir  p e rsona l  and  p ro fess iona l c o n sc io u sn e ss ,  and  c o m m itm e n ts  all 
have  c o n tr ib u te d  to  s ta f f  d e v e lo p m e n t  and th e  s u b s e q u e n t  school- 
wide ad op tio n  o f  th e  tech n o lo g y  im p lem en ta tion . D esp ite  th o s e  
e f fo r ts ,  th e  p a r t ic ip a n ts  rea lized  t h a t  t h e s e  n e tw o rk  m a n a g e rs  
n e e d e d  m ore  t im e  to  work o u t  c o m p u te r  problem s. Equally, th e y  
n e e d e d  m o n e ta ry  incen tives  or o th e r  c o m p e n sa tio n  fo r  th e  serv ices . 
E xternal A g e n ts .

The school district. Regarding th e  to p  ad m in is tra to rs ,  th e  
s tu d y  in d ic a te s  th e  School D istrict w as  highly su p p o r t iv e  in w ords 
b u t  slow in ac t io n s  during th e  period b e tw e e n  1 9 8 9 / 9 0  and  1 9 9 2 / 9 3  
school y ea rs .  However, in 1 9 9 3 / 9 4  school year , t h e  D is tr ic t 's  g ra n t  
o f  4 0  m ic ro co m p u te rs  and  e n c o u ra g e m e n t  to  te a c h e r s '  e f fo r t s  had a 
very  positive  im p ac t  on th e  innovations. T he  p a r t ic ip a n ts  fe l t  th e  
D istrict Office and  th e  school n e ed  to  work m ore  closely  t o  su s ta in  
th e  techn o log ica l  innovations a t  Kendon.
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University alliance. T he  techn ica l ex p e r t is e ,  se lf  and  
p ro fess io n a l  c o m m itm e n ts  o f Michigan S t a t e  University  
co llabo ra to rs  and  m ateria l incen tives from  PDS and MPNE had been  
very  in s trum en ta l  in g e t t in g  th e  tech n o lo g y  plan in place. However, 
Kendon t e a c h e r s  e x p e c te d  m ore regu lar v isits  o r  follow -ups of 
Michigan S ta te  U niversity  fac u lty  m e m b e rs  responsib le  fo r  th e  
various PDS p ro je c ts  a t  Kendon.

Kendon parents.. B e tw een  1 9 8 9 -9 2 ,  Kendon p a re n ts  did n o t  play 
any significant role and  t h a t  th e y  did n o t  have s t ro n g  influence on 
th e  im p lem en ta tion . However, b e tw e e n  1 9 9 2 / 9 3  and 9 3 / 9 4  school 
years ,  th o s e  who se rv e d  on th e  School Im provem en t T eam  
co n s tru c t iv e ly  w orked with Kendon facu lty  on th e  te c h n o lo g y  plan.
As th e y  b e co m e  m ore  involved with tech n o lo g y  p rog ram s and  with 
m ore  brains torm ing  from  th e  s ta f f ,  t h e y  b egan  to  gain m ore  
influence on th e  tec h n o lo g y  plan.

Community business partners. T he  financial and  personnel 
su p p o r t  s y s te m s  from  th e  local c red i t  union had, to  so m e  e x te n t ,  
in fluenced  th e  tec h n o lo g y  program . Their s u p p o r t  and  partic ipa tion  
in so m e  c la ss ro o m s e n h a n c e d  s tu d e n ts '  u n d e rs tan d in g  o f  real world 
ap p lica tio n s  o f th e  s u b je c t - m a t t e r  su ch  as  m a th e m a t ic s  
ap p lica t io n s  in banking.



CHAPTER 6

CHANGING PERCEPTIONS OF EDUCATIONAL TECHNOLOGY

O verv iew
This c h a p te r  d isc u sse s  th e  (1 )  p a r t ic ip a n ts ' p e rc e p t io n s  of 

Kendon t e a c h e r s ’ e x p e c ta t io n s  with regard  t o  o rgan izational cu ltu re  
o f th e  school a s  well a s  t e a c h e r s '  beliefs in and  ado p tion  o f 
techno log ica l innovations and  (2 )  p a r t ic ip a n ts ' p e rc e p t io n s  of 
techno log ica l c h a n g e s  in th e  school curriculum o v e r  th e  p a s t  five 
years . The d a ta  on th e s e  a s p e c t s  o f changing  pe rcep tio n s  w ere  
co llec ted  from  re s p o n se s  to  q u e s t io n s  5 -1 0  and 1 5 -3 4  of se lf­
ad m in is te red  su rvey  ( s e e  A ppendices 1 & 2) and follow-up personal 
in terv iew s. T he inform ation  g a th e re d  from  th e s e  te c h n iq u e s  w as 
su p p o r te d  by part ic ipan ts ' own c o m m e n ts  and  my personal 
ob se rva tions . All th e s e  d a ta  helped m e to  u n d e rs tan d  th e  e x te n t  to  
which o rgan iza tiona l cu ltu re  o f th e  school s y s te m  and  te a c h e r s '  
pe rsona l  be liefs  have  in fluenced  th e  techno log ica l innovations  over 
th e  p a s t  five years .

Figure IVA r e p r e s e n ts  s u b s e t s  o f pe rce ived  beliefs, 
o rgan iza tiona l ,  in s truc tiona l, and  g en e ra l  techn o log ica l  c h a n g e  
variab les g a th e re d  th ro u g h  q u e s t io n s  5 -10 , & 1 5 -3 4  of A ppend ices  
A & B. T he full p lo t  and its co o rd in a te s  a re  p re s e n te d  in A ppendices 
E & F. T h ese  graphical p re s e n ta t io n s  a re  su p p o r te d  by sum m ary  
s ta t i s t i c s  in T ab les  H, I, J, & K.
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Beliefs. E xpec ta tions , and  A doption  o f  T echno logy
Figure IVA ab ove  re p re s e n ts  a s u b s e t  o f  beliefs, 

o rgan iza tiona l ,  and  in s truc tiona l variab les  (q u e s t io n s  5 -1 0 ,  & 1 5 -2 8  
of A pp end ices  A & B). All th e  variab les are p re s e n te d  in tw o  forms: 
p a s t  (i.e., suffix "PAS") and  p re s e n t  (i.e., suffix "PRE"). Regarding th e  
o rg an iza tio n a l  cu ltu re  o f  Kendon school, th e  p a r t ic ip a n ts '  
p e rc e p t io n s  of te a c h e r s  e x p e c ta t io n s  o f  m ore techn ica l  su p p o r t  
(TES), inservice tec h n o lo g y  train ing  p ro g ram s (ITR) b e fo re  
e f fe c t iv e ly  in te g ra t in g  th e s e  m odern  in s truc tiona l to o ls  in to  th e  
curriculum, and  m ore  team w o rk  (TWK) during th e  im p lem en ta tio n  
p ro c e ss  have  sh if ted  from  th e ir  locations in th e  p a s t  ( 1 9 8 9 / 9 0  
- 1 9 9 2 / 9 3 )  in app rox im ate ly  th e  sa m e  d irec tion  to  th e ir  loca tions  in 
th e  1 9 9 3 / 9 4  school year . The location o f  p a r t ic ip a n ts ' p e rcep t io n s  
o f  te a c h e r s '  beliefs (BEL) in tech n o lo g y  as  a p o ten t ia l  too l to  su p p o r t  
trad ition a l  in s tru c t io n  w as  c lo se  to  o rg an iza tio n a l  cu ltu re  o f  th e  
school. T he  location  o f p a r t ic ip a n ts ' p e rc e p t io n s  o f  t e a c h e r s '  
e x p e c ta t io n s  o f  t im e  (TME) fo r  te c h n o lo g y  ac tiv it ie s  w a s  a lso  close 
to  o rg an iza tiona l cu ltu re  o f  th e  school.

Table H below show s t h a t  th e  p e rc e n ta g e  sco re  o f  th e  
p a r t ic ip a n ts  w ho ra te d  th e  t e a c h e r s '  e x p e c ta t io n s  o f  m ore  techn ica l 
su p p o r t  high increased  from  2 3  % in th e  p a s t  to  6 9 %  in th e  1 9 9 3 / 9 4  
school y ea r ,  t h a t  o f inservice training p ro g ram s in c re ased  from  2 5%  
to  58%, t h a t  o f te a m  work increased  from  30%  to  50% , and  t h a t  o f 
beliefs in tech n o lo g y  increased  from  54%  to  75% . With regard  to  
t im e  fac to r ,  th e  p e rc e n ta g e  sc o re  of th e  p a r t ic ip an ts  w ho perceived  
t h a t  c o m p e tin g  d e m a n d s  on  tim e  m ad e  it difficult fo r  t e a c h e r s '  
tech n o lo g y  a s s ig n m e n ts  rem ained  7 7%  o v e r  th e  p a s t  five years .

T h ree  m ajo r  is su e s  are  a s s o c ia te d  w ith th e  g raphical loca tions  
and  su m m a ry  s ta t i s t ic s .  First, th e  p a r t ic ip a n ts '  opin ions a b o u t  
t e a c h e r s '  e x p e c ta t io n s  with regard  to  t im e  had  b e en  very  high ove r  
th e  p a s t  five y e a rs .  This implies t h a t  t im e  f a c to r  p o s e s  p o ten tia l  
p rob lem  fo r  t e a c h e r s  to  e ffec t iv e ly  in te g ra te  te c h n o lo g y  in th e
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TABLE H: BELIEFS AND EXPECTATIONS

BEL TES ITR TME TWK 
(P e rc e n ta g e  S co res )

LOW 15 54 6 7 15 6 0
P A S T AVERAGE 31 23 8 8 10

HIGH 54 23 25 7 7 3 0

LOW 17 23 17 15 42
PR ESEN T AVERAGE 8 8 25 8 8

HIGH 75 6 9 5 8 7 7 5 0

Num ber o f C ases  = 1 6

BEL = Beliefs in T echno logy
TES = Technical S u p po rt
ITR = Inservice  Training P rogram s
TME = T im e L im ita tions o r C o n s tra in ts
TWK = T eam  or Collaborative Work

PAST = B etw een  1 9 8 9 / 9 0 - 1 9 9 2 / 9 3  School Years
PRESENT = 1 9 9 3 / 9 4  School Year

curriculum. S econd , th e  sh if ts  o f  opinions a b o u t  o rgan iza tiona l 
m a n a g e m e n t  w ith  r e s p e c t  t o  techno logy  are  m oving c loser  t o  t h a t  of 
tim e. This c o n v e rg en c e  o f opinions s u g g e s t  t h a t  tim e  p lays a m ajor 
role in th e  im p lem en ta t io n  o f  new program s. Third, o n e  m ajor 
ex ce p tio n  is t h a t  th e  p a r t ic ip a n ts ' opinions a b o u t  t e a c h e r s '  be liefs  
c h an g e d  to  d if fe ren t  d irec tion  in th e  1 9 9 3 / 9 4  school year , a s  
ind ica ted  by arrow "3".

Concerning th e  ad o p tio n  of techno logy , th e  p a r t ic ip a n ts ' 
opinions a b o u t  th e  e x te n t  t o  which curriculum called fo r  th e  use  of 
tech n o lo g y  (CRD), th e  e x te n t  to  which te a c h e r s  applied tech n o lo g y  in 
th e  curriculum (TAP) and in d iffe ren t  c o n te n t  a re a s  (COA), and  how
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t e a c h e r s  fe l t  c o m fo r tab le  using tech n o lo g y  (VMF) sh if te d  in th e  p a s t  
to  o n e  d irec tion  in 1 9 9 3 / 9 4  school year.

Table  I below show s th a t  th e  p e rc e n ta g e  sc o re s  o f th e  
p a r t ic ip a n ts  w ho rea lized  t h a t  curriculum  highly called  fo r  th e  use  
o f c o m p u te rs  increased  from  14%  in th e  p a s t  to  54 %  in th e  1 9 9 3 / 9 4  
school y ear , t h a t  of th e  p a r t ic ip an ts  w ho saw  t h a t  te c h n o lo g y  
app lica tions  in th e  c la ss room s w ere  high increased  from  8%  to  58%, 
t h a t  o f  th e  p a r t ic ip a n ts  w ho perce ived  t h a t  te c h n o lo g y  w as  highly 
in te g ra te d  in to  th e  c o n te n t  ( s u b je c t -m a t te r )  a re a s  in c reased  from  
8%  to  46% , and  th a t  o f th e  partic ipan ts  who perceived  t h a t  Kendon 
te a c h e r s  fe l t  m ore highly c o m fo r tab le  using c o m p u te r s  t o  t e a c h  
increased  from  8%  to  50% . Looking a t  bo th  graphical and  sum m ary  
in fo rm ation , t h e s e  sh if ts  o f  opinions w ere  c o n s i s te n t  w ith  th o s e  of 
o rg an iza tio n a l  cu ltu re  of th e  school. This implies t h a t  th e  
o rgan iza tion a l  cu ltu re  o f Kendon school also  in fluenced  th e  ad op tio n  
o f tech no log y  a t  Kendon.

In g en era l  th e  p a r t ic ip a n ts '  p e rc e p t io n s  a b o u t  t e a c h e r s '  beliefs 
in techno logy , e x p e c ta t io n s ,  and adop tion  o f  tec h n o lo g y  in th e  
curricu lum  in c re ased  su b s ta n t ia l ly  in 1 9 9 3 / 9 4  schoo l y ear .  T h ese  
p e rc e p t io n s  a re  qu ite  c o n s i s te n t  with th e  new  d irec tion  t h a t  
te a c h e r s  to o k  in 1 9 9 3 / 9 4  as previously d iscu ssed  in c h a p te r  5. The 
p e rc e iv e d  high positive  a t t i tu d e s  o r  im age a b o u t  t e a c h e r s  with 
regard  to  te c h n o lo g y  g o e s  along th e  schoolwide ado p tio n  of 
c o m p u te r s  in th e  curriculum in 1 9 9 3 / 9 4  school year .

S um m ary . The p a r t ic ip a n ts ' pe rce ived  t h a t  t e a c h e r s  e x p e c te d  
m ore  t e a m  work, p rese rv ice  and  inservice te c h n o lo g y  training, 
tech n ica l  s u p p o r t  se rv ices ,  and  tim e  fo r  te c h n o lo g y  ac tiv it ie s . T hey  
p e rce iv ed  t h a t  t e a c h e r s '  beliefs in tec h n o lo g y  highly a f f e c te d  th e  
im p lem en ta tio n  p ro cess .  T h ey  perce ived  t h a t  in th e  1 9 9 3 / 9 4  school 
year, t h e  t e a c h e r s  fe l t  co m fo r tab le  with th e  tec h n o lo g y  and t h a t  
te c h n o lo g y  w as highly u se d  in th e  curriculum.
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TABLE I: TECHNOLOGY ADOPTION

CRD TAP COA CMF
(P e rc e n ta g e  S co res )

LOW 57 59 6 7 42
P A S T AVERAGE 29 33 25 5 0

HIGH 14 8 8 8

LOW 31 8 3 6 0
PR E SE N T AVERAGE 15 33 18 5 0

HIGH 54 58 4 6 5 0

Num ber o f  C ases  = 16

CRD = Curriculum D em ands on Technology 
TAP = T echno logy  A pplications in th e  Curriculum 
COA = T echno logy  Applications in C o n te n t  A reas 
CMF = C om fort o r  T each e rs  Ease of Using T echno logy

PAST = B etw een  1 9 8 9 / 9 0 - 1 9 9 2 / 9 3  School Years
PRESENT = 1 9 9 3 / 9 4  School Year

T he P a r t ic ip an ts  Own C om m en ts  On T e a c h e rs '  Beliefs.
E xpec ta tions , and Adoption of Technology.

This se c t io n  c a p tu r e s  th e  g en era l  o b se rv a t io n s  and  so m e  
p e r t in e n t  rem arks  g a th e re d  th rough  q u es t io n s  5 -1 0  and  1 5 -2 8  o f 
t h e  s e l f -a d m in is te re d  su rv e y  and  persona l in te rv iew s a s  well as  
s o m e  in fo rm ation  g a th e re d  from  th e  review s o f  th e  school annual 
r e p o r t s .

P e rce ived  G eneral Beliefs (BELPAS/PRE. Q u es t io n s  5&6)
B e tw een  1 9 8 9 / 9 0  and 1 9 9 1 / 9 2  school y e a rs  and  th e  p resen t ,  

m ajority  o f  th e  te a c h e r s  had  c h an g ed  the ir  th o u g h ts  a b o u t  th e  
tec h n o lo g y  plan. Som e o f  th e s e  beliefs w ere  principally b a se d  on 
t e a c h e r s '  prior know ledge, e x p e c ta t io n s ,  and  persona l c o m m itm e n ts .
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As one  t e a c h e r  n a r ra te d  "At f irs t  my insecurity  had  tw o  e ffe c ts :  
f irs t  it c a u se d  m e to  fee l in ad eq u a te ,  con fused , and f r u s t r a te d  with 
m yself. Second, it m ade  m e  m ore d e te rm in e d  to  im prove my skills 
and  a t t i tu d e  a b o u t  te ch n o lo g y  in s tead  of fearing it." Som e te a c h e r s  
believed t h a t  th e  tech n o lo g y  would be  helpful if u se d  to  reinforce 
b u t  n o t  to  rep lace  trad itiona l m ode  of instruction .

As for th e  school principal, she  had a ve ry  s t ro n g  s e n s e  of self 
and p rofessional con fidence  in w h a t  sh e  w as doing. According to  her, 
sh e  t r ied  to  rem ain  on th e  co m p e ti t iv e  e d g e  o f  th e  District-wide 
te c h n o lo g y  im p lem en ta tio n  e f fo r ts  by being a f ro n t-ru n n e r  fo r hard 
as  well as  e a sy  ta s k s  t h a t  c o n fro n te d  he r  s ta f f .  As sh e  p u t  it "I 
believed th a t  my knowledge o f th e  need  and im portance  o f 
te c h n o lo g y  in th e  lines o f te a c h e rs ,  s tu d e n ts ,  p a re n ts  and  o th e r s  w as 
clearly e x p re s s e d  and  re s p e c te d .  T h ese  sh a red  e f fo r t s  w ere  an 
o u tg ro w th  o f my beliefs  and  convic tions a b o u t  th e  im portance  and 
su c c e s s  o f th e  school-w ide tech n o lo g y  im p lem en ta tio n  plan".

According to  so m e  Kendon p a re n ts  th e  lack o f  e n th u s ia sm  
dev e lo ped  by so m e  te a c h e r s  during th e  1 9 8 9 / 9 0  and 1 9 9 1 / 9 2  school 
y e a r s  w as  n o t  a m ajor problem  for th e  long te rm  tech n o lo g y  vision 
a t  Kendon. One p a re n t  re p o r te d  "My feeling w as t h a t  new ideas 
alw ays ta k e  t im e  t o  fully go  into e f fe c t ."  T he business  
r e p re s e n ta t iv e s  and  th e  p a re n ts  equally  had  s t ro n g  belief in 
c o m p u te r s  a s  usefu l to o ls  fo r  s tu d e n ts '  learning. But th e y  equally 
a n t ic ip a te d  t h a t  th is  would n o t  happ en  unless th e  s tu d e n t s  received  
th e  n e c e ssa ry  e n c o u ra g e m e n t  from  th e  te a c h e rs .  O ver tim e, a s  
tec h n o lo g y  s u p p o r t  se rv ices , eq u ip m en t,  and  train ing b e c a m e  m ore 
available, e spec ia lly  in 1 9 9 3 / 9 4  school y ear , t h o s e  initial 
m isco n c ep tio n s  o r  pess im is tic  views b eg an  to  fad e  o u t .  T ea ch e rs  
s t a r t e d  t o  rev ita lize  th e ir  h o p e s  t h a t  c o m p u te r s  could  be  e ffec tiv e ly  
im p lem en ted  in th e i r  c la ss room s. A fo u r th  g rad e  t e a c h e r  s t a t e d  
"This y e a r  (i.e., 1 9 9 3 / 9 4  school y e a r)  I feel m ore  know ledgeable , 
con fiden t,  and  c o m fo r tab le ,  ev en  th o u g h  th e r e ’s  still a lot t o  learn". 
One p a re n t  c o m m e n te d  " as every  te a c h e r  has begun  to  develop  a
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desire  fo r te ch n o lo g y , I believe th e  im p lem en ta tion  plan would fit 
well in to  th e  school curriculum  in th e  s u b s e q u e n t  y e a rs" .
In g en e ra l  th e  p a r t ic ip a n ts  s tro n g ly  believed  t h a t  c o m p u te r  
c o m p e te n c y  during th e  early  school ag e  is ab so lu te ly  ind ispensab le  
due  to  fu tu re  jo b  m ark e t  p ro sp e c ts .  One lower g rade  te a c h e r  
c o m m e n te d  "I believe th e  early  s t a g e s  o f c o m p u te r  te ch n o lo g y  (K-5) 
in our sch o o ls  will help  ou r  s tu d e n ts  t o  build a solid fo u n d a tio n  for 
c o m p u te r  u se s  in th e  fu tu re .

Curriculum D em ands (CRDPAS/PRE. Q ues tion s  7 & 8)
The Kendon p a re n ts  have  a lw ays e n co u rag e d  the ir  children and 

th e  te a c h e r s  to  apply tec h n o lo g y  in th e  curriculum. One m o th e r  
s t a t e d  "My son w as  using a c o m p u te r  in th e  k in dergarten  which 
really im pressed  b o th  my husband  and myself. And w ith m ore 
c o m p u te r s  in th e  c la ss ro o m s and th e  labora to ry , I fee l  m ore  positive  
a b o u t  his learning." A n o th e r  p a re n t  also  revea led  "I have  been  
ac tive ly  involved in Kendon curriculum  c h a n g e s  s ince  1 9 9 2 .  Of 
course , I know m y child h as  u sed  c o m p u te rs  in her  c la ss roo m  a b o u t  
once  a w eek  during th e  tw o  and half y ears  sh e  has b e en  a t  Kendon".
In genera l, th e  p a re n ts  e m p h a s ize d  t h a t  now t h a t  we have  m ore 
c o m p u te r s  in th e  school, we should  ex tensively  apply  th e m  in m any 
curriculum  a re a s  such  a s  m a th ,  reading , sc ien ce  and  writing.

In fa c t ,  accord ing  to  th e  school tech n o lo g y  rep o r ts ,  th e  School 
D istrict had  m ad e  it a policy to  in te g ra te  c o m p u te rs  in th e  
curriculum , particu larly  a s  te a c h in g  and  learning to o ls  in th e  
c la ss room s. U nfo rtuna te ly , so m e  te a c h e r s  po in ted  o u t  t h a t  th e re  is 
no w here  in th e  curriculum  t h a t  m en tio n s  th e  s t r a te g ie s  for 
m easuring  th e  e x te n t  to  which c o m p u te rs  are  being u sed  by te a c h e rs  
and s tu d e n ts .  One t e a c h e r  said  "I do  n o t  believe th e re  is anyw here  on 
th e  s t u d e n t s 1 re p o r t  to  ind ica te  c o m p u te r  u sag e  in th e  curriculum." 
The te a c h e r s  e x p re s se d  th e  concern  t h a t  no form al s tu d y  had  b een  
c o n d u c te d  t o  a s s e s s  th e  e x te n t  to  which te a c h e r s  apply  techn o lo gy  
in th e  curriculum. One t e a c h e r  rem arked  t h a t  th e  school has 
te c h n o lo g y  s ta n d a rd s  b u t  th e re  a re  no defined  policies by th e  school
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s y s te m  t h a t  would e n su re  t e a c h e r s '  com pliance  w ith th e  techno logy  
plan in th e ir  re s p e c t iv e  c la ss ro o m s .

In sp i te  o f  th e s e  co n ce rns ,  so m e  te a c h e r s  m en tio n ed  t h a t  in 
1 9 9 3 / 9 4  school year, th e re  has been  m ore c o m p u te r  applica tions in 
th e  curriculum. One te a c h e r  s t a t e d  "We se e  m ore c o m p u te r  p rogram s 
in te a c h e r s '  lesson  plans b e c a u se  th e y  feel it is t re n d y  now... and 
probab ly  th is  will con tin u e  to  increase . Even th o s e  w h o se  teach ing  
a s s ig n m e n ts  a re  n o t  d irec tly  involved with tec h n o lo g y  have begun  to  
ex ten s iv e ly  use  th e  c o m p u te r  fo r  publishing s tu d e n t s '  s to r ie s  and 
re p o r ts ."  One specia l e d u ca tio n  t e a c h e r  insis ted  "If th e  school is to  
ab ide by th e  techno logy  vision th en  c o m p u te rs  n e ed  t o  be used  
widely in th e  curricu lum ."

Perce ived  General E x p ec ta t io n s  (TESPAS/PRE. Q u es t io n s  9 & 10)
During th e  1 9 8 9 / 9 0  and  1 9 9 1 / 9 2  school years , b o th  Kendon 

p a re n ts  and  te a c h e r s  fe l t  t h a t  th e re  w as a need  to  use  c o m p u te rs  to  
s u p p o r t  instruction . U nfortunate ly , th e re  w ere  n o t  eno u g h  c o m p u te rs  
fo r e v e ry  t e a c h e r  fo r  th e re  w ere  only e ig h t  c o m p u te r s  fo r  all 13 
regu lar te a c h e r s ,  tw o  specia l e d u ca tio n  te a c h e r s  and  th re e  
in s tru c t io n a l  a s s i s ta n ts .  T he  only sh o r t -  t e rm  a l te rn a t iv e  so lu tion  
w as  t o  e n c o u ra g e  t e a c h e r s  t o  deve lop  sh a red  a t t i tu d e  to w a rd s  
tech n o lo g y  u sag e  in th e  school. Again, th o s e  who f req u en tly  used  th e  
c o m p u te r s  lacked th e  n e c e ssa ry  su p p o r t  sy s te m s .  One te a c h e r  
ind ica ted  t h a t  th e y  e x p e c te d  a lo t o f  su p p o r t  from  b o th  Michigan 
S ta te  University  and  th e  School D istrict as  initially p rom ised  b u t  
th e  t e a c h e r s  rece iv ed  less  from  th e  from  th e  School District.

A f te r  th e  gen era l  ad o p tio n  o f  c o m p u te r s  in th e  curriculum, th e  
t e a c h e r s  e x p e c te d  m ore  ongo ing  techn ica l a s s is ta n c e  and  s ta f f  
d e v e lo p m e n t  from  th e  School District. "Of c o u rse , I e x p e c t  to  learn 
m ore  and do m ore to  help my s tu d e n ts  to  b e co m e  c o m p u te r  l i te ra te s  
but...  ", said o ne  lower g rad e  tea ch e r .  With regard  t o  labora to ry  
app lica tions , while so m e  t e a c h e r s  e x p e c te d  to  learn new  th in gs  
a b o u t  c o m p u te r s  from  th e  tech no lo gy  su p p o r t  pe rson  t h a t  could be  
used  in th e  c la ss ro om s, o th e r s  e x p e c te d  m ore  d i f fe re n t  p rog ram s for
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e a c h  s u b je c t - m a t te r  a re a  such  a s  m a th e m a tic s  and  sc ience . One 
th ird  g rad e  t e a c h e r  n a rra te d  "My s tu d e n ts  are know ledgeable  a b o u t  
all th e  available p ro g ram s (MS Works and  Kidworks 2) now". C ontrary  
to  novice c o m p u te r  use rs , th e  few  te a c h e r s  w ho rece ived  c o m p u te rs  
in th e  early  Kendon techn o lo gy  program  e x p e c te d  less supp o rt .  One 
o f th e m  s t a t e d  "I feel reasonab ly  capab le  o f using my c o m p u te r  for 
th e  ta s k s  t h a t  I have  to  do ."

In h e r  role a s  schoo l principal, it has  alw ays b e en  he r  m ajor 
p reo c cu p a t io n  to  acquire  b o th  techn ica l  and  financial s u p p o r t  
s y s te m s .  "I will c o n tin u e  to  s e e k  financial a s s i s ta n c e  fo r  our 
resou rce  personnel. And I e x p e c t  to  receive  m ore help from  th e m  
t h a t  would e n c o u ra g e  te a c h e r s  and  s tu d e n ts  to  e ffic ien tly  use  th e  
c o m p u te r s  in th e  c la ss ro o m s and th e  labo ra to ry" , sh e  em ph asized .

P rese rv ice  & Inservice  (ITRPAS/PRE. Q u e s t io n s  1 5 - 1 8 )
In genera l, m o s t  of th e  te a c h e r s  indicated  t h a t  th e y  did n o t  

rece ive  any  s u b s ta n t ia l  te c h n o lo g y  tra in ing  in th e i r  co llege  
e d u ca tio n .  This lack of te c h n o lo g y  ex p er ien ce  initially c r e a te d  fe a rs  
(p o se d  p rob lem s)  fo r so m e  te a c h e rs .  With regard  to  inservice 
training, th e  re s p o n d e n ts  ind ica ted  t h a t  during th e  1 9 9 8 9 / 9 0 -  
1 9 9 2 / 9 3  school y e a rs  t h e r e  w as n o t  m uch inservice train ing  in 
c o m p u te rs .  This w as explained  by th e  f a c t  t h a t  th e  e m p h a s is  on 
tec h n o lo g y  train ing  w as  less  b e c a u se  th e re  w ere  few  c o m p u te r s  in 
th e  school. F u rtherm ore , th e r e  w ere  no long te rm  tec h n o lo g y  training 
plans, particu larly  w ith  r e s p e c t  to  t im e  a llocation, th o u g h  th e  long 
t e r m  te c h n o lo g y  vision w a s  s tro ng ly  s t r e s s e d .  However, th is  w as no t 
a m ajo r p rob lem  b e c a u se  inservice train ing  w as p lanned  e a c h  tim e 
th e  school rece iv ed  new eq u ip m en t.  In addition, th e  in troduc tion  of 
c o m p u te r s  in t h e  curriculum  w as a gradual o r slow p ro ce ss .  This 
g av e  th e  te a c h e r s  enough  tim e  to  learn a b o u t  th e  tec h n o lo g y  and its 
im p lica tions  in th e  curriculum .

As e n o u g h  tim e  and  re so u rc e s  w ere  m ade  available for 
te c h n o lo g y  inserv ice  tra in ing , espec ia lly  during th e  1 9 9 2 / 9 3 -  
1 9 9 3 / 9 4  school y ea rs ,  th e  te a c h e r s  s t a r t e d  gaining co n fid en ce  fo r
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th e  e f fe c t iv e  and  eff ic ien t u se  o f  th e  techno logy . One t e a c h e r  
c o m m e n te d  "Working with Carol and  Carol (i.e., th e  tw o  netw ork  
m a n a g e rs )  h a s  im proved my skills and  u n d e rs tan d in g  of d if fe ren t  
func tions  o f  c o m p u te rs .  As a n o th e r  te a c h e r  pu t  it "I would n o t  have 
known th e  varied  u se s  o f  c o m p u te rs  had  it n o t  been  th e  a s s is ta n c e  of 
our Michigan S ta te  University co llabo ra to rs" . A n o th e r  c o n tin u ed  "My 
c o m p u te r  skills a re  improving th a n k s  to  Michigan S ta te  University 
co llabo ra to rs . I hope  th is  new know ledge would have  an influence on 
so m e  te a c h e rs " .

N e e d le s s - to - s a y ,  well d e f in e d  tra in in g  p ro g ra m s , particu larly  
with s t ro n g  e m p h a s is  on team w ork , in it ia ted  in 1 9 9 3 / 9 4  school y e a r  
have  had a ve ry  s ign ifican t im p ac ts  on th e  school-w ide  tech no lo gy  
im p lem en ta tion  plan. This has helped  m any te a c h e r s  t o  gain m ore 
c o m p u te r  exp erience . Again, th is  has  b e en  a s t ro n g  m otiva tional 
f a c to r  fo r  so m e  te a c h e r s  to  p u t  in e x tra  t im e  fo r  m ore c o m p u te r  
p rac tice .  One u p p e r  g ra d e  te a c h e r  em p h a s ize d  "I am  seriously  
planning to  work m ore on m y c o m p u te r  during th is  Su m m er vaca tion ."  
T he idea o f increasing  th e  inservice train ing e a c h  t im e  th e  school 
rece ived  new  c o m p u te r s  has  en h an c ed  tech n o lo g y  app lica tions in th e  
school. D esp ite  th o s e  im provem en ts ,  b o th  p a re n ts  and  te a c h e r s  
e x p re s s e d  th e  n e ed  fo r  m ore  inserv ice-train ing . "I still n e e d  m ore 
in -serv ice  tra in ing"  o n e  t e a c h e r  said.

T echnology  D em ands On Time (TMEPAS/PRE. Q uestions  19  & 20)
A ccording to  so m e  p a re n ts  th e  te a c h e r s  w ere  o v e rb u rd en ed  

with tec h n o lo g y  t im e  d e m an d s .  One p a re n t  expla ined  "learning to  
a d ju s t  to  so m e  school c h a n g e s  always d e m a n d s  m ore  t im e". The 
p a re n ts  had  o b se rv e d  t h a t  th e  school is s a tu r a te d  with m any  
co m p e tin g  p ro g ram s b e s id e s  th e  c la ss ro o m  routine . O ne p a re n t  
c o m m e n te d  "Deciding w h a t  th e  school priorities a re  in re la tion  to  
te ch n o lo g y  p o se  a n o th e r  p rob lem  fo r  school innovation p rog ram s". 
A ccording to  o n e  b u s iness  r e p re se n ta t iv e ,  it s e e m s  t h a t  teach in g  
c a re e r  is ve ry  t im e  dem and ing  and  would ta k e  a m ajor e f fo r t  and 
tim e  to  work on  th e s e  new tech n o lo g y  a ss ig n m en ts .
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Time to  learn and  m a s te r  th e s e  new teach ing  to o ls  has  always 
b e en  a m ajor concern  of th e  te a c h e rs .  According to  th e m  th e y  never 
have enoug h  tim e to  s tu d y  th e  technology . They feel th e re  is to o  
much to  do  all th e  tim e. One te a c h e r  s t a te d  "I have to o  m uch to  tea ch  
in to o  little tim e. And I do  n o t  have  enough  tim e to  learn how to  
e ffec tive ly  use  c o m p u te rs  m yself, le t  alone te a c h  my s tu d e n ts  now". 
A no ther t e a c h e r  ad ded  "I fee l I am  to o  tired  a t  th e  end  o f  th e  day  to  
do  tw o  hou rs  inservice tra in ing". In genera l,  th e  t e a c h e r s  insis ted  
th a t  th e y  n e ed e d  m ore tim e  with th e  netw ork  m anagers . 
U nfortunate ly , th e  la t te r  a lso  n e e d e d  m ore  t im e  t o  work with the ir  
s tu d e n ts  in th e  c lassroom . The te a c h e r s  revea led  t h a t  b e tw e e n  
1 9 8 9 / 9 0  and 1 9 9 1 / 9 2  school years , th e re  w ere  no p lanned 
tec h n o lo g y  training p ro g ram s fo r  th e  t e a c h e r s  so  t h a t  m ad e  s ta f f  
d e v e lo p m e n t  ve ry  difficult. One t e a c h e r  s t a t e d  "The firs t  
responsibility  w e n t  to  m y family and  th e n  to  my s tu d e n ts .  Receiving 
tra in ing  a f t e r  school w as  difficult. T he  school principal a d m i t te d  
t h a t  th e  co m p e tin g  d e m a n d s  on tim e  m ade  it hard to  s e t  priorities 
fo r  Kendon instructional p rog ram s. However, sh e  e m p h a s iz e d  t h a t  
tec h n o lo g y  rem ained  a t  th e  to p  of he r  list. Fortuna te ly , as  training 
sch ed u le s  w ere  p lanned a h e a d  for 1 9 9 3 / 9 4  school year, it  m ade  
tra in ing  se s s io n s  e a s ie r  and  in c re a sed  t e a c h e r  pa rt ic ip a tion .

A pplica tions in th e  C o n te n t  A reas  
(TAP-COAPAS/PRE. Q u e s t io n s  2 1 -2 4 1

According to  Kendon s t a f f  and p a ren ts ,  n o t  m uch w as  seen  
using c o m p u te r s  in th e  curriculum during th e  1 9 8 9 / 9 0  and  1 9 9 1 / 9 2  
school y ea rs .  In 1 9 9 2 / 9 3  school year, c o m p u te rs  w ere  m o d e ra te ly  
u sed  fo r  s o m e  c lass  p ro jec ts .  A ccording to  p a re n ts ,  b u s in ess  
re p re se n ta t iv e s ,  and  te a c h e r s  1 9 9 3 / 9 4  school y e a r  has  b e en  a 
su c ce ss fu l  o n e  fo r  th e  tec h n o lo g y  im p lem en ta tion  in th e  curriculum. 
For exam ple , th e  tw o  b u s in e ss  r e p re s e n ta t iv e s  in d ica ted  t h a t  for 
e ac h  c la ss room  p re sen ta t io n ,  th e y  used  c o m p u te rs  to  do  th e  
t ra n sa c t io n s .  Som e t e a c h e r s  s t a t e d  t h a t  th e y  used  th e  techno logy  
m ore o f te n  for individual and  g ro up  instructions. One t e a c h e r
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exp la ined  "I normally use  tech n o lo g y  to  su p p o r t  in s tru c tion  in social 
sc ien c es ,  a little in m a th e m a tic s ,  and  writing". A n o th e r  t e a c h e r  
n a rra te d  "Since 1 9 9 2 / 9 3  school year, I have  used  c o m p u te rs  
f re q u e n t ly  fo r  d i f fe re n t  c o n te n t  a re a s  and  c lass  p ro je c ts  su ch  as  
M athem atics , Reading, and  W riters ' Worships. I m ake m ore  c o m p u te r  
g e n e ra te d  s tu d y  s h e e t s  fo r  m y s tu d e n ts " .  In general, c o m p u te r  
app lica tions  a c ro ss  s u b je c t - m a t te r  a re a s  had b e en  v e ry  low in th e  
low er g ra d e s .

Ease of Use o f  th e  T echnology 
(CMFPAS/PRE. Q uestions  2 5  & 2 6 )

From so m e  p a re n ts '  own obse rva tion , Kendon t e a c h e r s  in 
genera l found  it hard initially to  a d ju s t  t o  th e  tech no lo gy . Som e 
te a c h e r s  equally  a d m i t te d  t h a t  t h e y  lacked se lf-co n fid en ce , 
exp e rien ce , and  know ledge  using c o m p u te r s  fo r  rou tine  instruction  
in th e  c lassroom . Even 1 9 9 2 / 9 3  school y e a r  in which tech n o lo g y  w as 
becom ing  m ore  popular in th e  school, only a few  s tu d e n ts  and 
t e a c h e r s  fe l t  c o m fo r tab le  using c o m p u te r s  fo r  m a th e m a tic s ,  
lang uage  a r ts ,  and  s to ry  writing.

During th e  1 9 9 3 / 9 4  school year, p a re n ts ,  busin ess  
r e p re s e n ta t iv e s ,  and  t e a c h e r s  realized  t h a t  a m ajority  o f  th e  
te a c h e r s  b egan  t o  feel a t  e a s e  using th e s e  teach in g  tools . One 
te a c h e r  s t a t e d  "I know w h a t  I am  doing now. In fac t ,  I fee l m ore 
se cu re  and  I am  enjoying learning m ore."  One lower g rad e  te a c h e r  
expla ined  t h a t  during th e  Spring te rm , 1 9 9 4  sh e  e n jo y ed  using 
c o m p u te r s  fo r  te a c h in g  so m e  basic  th ings  such  a s  writing nam es, 
sim ple w ords, d a y s  of th e  w eek, e tc .

D esp ite  th e  g enera l  im pro vem en t in te a c h e r s '  c o m p u te r  
c o m p e te n c y ,  th e re  is still m ore room  fo r  im prov em en ts .  One te a c h e r  
c o m m e n te d  "The m ore applica tions beco m e  varied, th e  m ore  I realize 
t h a t  I have  a lot t o  learn. In fac t ,  th e  tech n o lo g y  su p p o r t  o f  Michigan 
S ta te  University  has  certa in ly  he lped  m e to  fee l m ore  c o m fo r tab le  
using c o m p u te r s  fo r  my persona l a ss ig n m en ts" .  T he school principal 
a d d e d  "As I co n tin ue  t o  learn m ore  a b o u t  c o m p u te rs  w ith  d if fe ren t
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applica tions, I am  beginning to  u n d e rs ta n d  m ore w h a t  th e  c o m p u te r  
te rm in o lo gy  m ea n s  by "user-friend ly".

T ea m  Work (TWKPAS/PRE. Q uestions  2 7  & 281
Collaborative o r  te a m  work ( s tu d y  g roup s)  is one  of th e  

im p o rtan t  s t r a te g ie s  com m on  am ong Kendon te a c h e rs .  As a m eans  of 
facing th o s e  tec h n o lo g y  cha llenges  p o sed  in early  y ears ,  1 9 8 9 / 9 0 -  
1 9 9 1 / 9 2 ,  so m e  few  te a c h e r s  b e ca m e  m ore d e te rm in e d  to  increase  
th e ir  c o m p u te r  lite racy  th ro u g h  c o o p e ra t iv e  e f fo r ts .  As I o b se rv e d  
during an E x tended  Lunch in April, 1 9 9 4  , th is  con tin u ed  p e e r  
in te rac tio n , jo in t  te c h n o lo g y  a ss ig n m en ts ,  and  th e  d es ig n a t io n  of 
ne tw ork  m an a g e rs  (a s  p e e r -m e n to rs )  by th e  te a c h e r s  have  resu lted  
in all Kendon t e a c h e r s  a ve ry  positive  a t t i tu d e  to w a rd s  techno logy . 
From m y own personal o b se rv a t io n s , it w as  a very  positive  
e x p e r ien c e  to  s e e  th e  schoo l principal, specia l e d u c a t io n  te a c h e rs ,  
t e a c h e r  spec ia lis ts ,  and  th e  c la ss  t e a c h e r  all working t o g e t h e r  in a 
c o m p u te r  lab o ra to ry  se ss io n . "Discovering new  th ings  t o g e t h e r  with 
s tu d e n t s  and  c o - te a c h e r s  in th e  c o m p u te r  lab o ra to ry  w as  qu ite  
exciting and encourag ing  to  learn and  te a c h  here" , said  one  lower 
g rad e  te a c h e r .  A n o th e r  t e a c h e r  proudly n a rra ted  during a school 
im p ro v e m e n t m ee tin g  "With th e s e  new  ed uca tiona l  too ls , t e a c h e r s  
a re  beginning  to  a s s u m e  sh a re d  responsib ilities  in e le m e n ta ry  
schools. For exam ple , th e  p repa ra tion  of g roup  s tu d y  rep o r ts ,  
particu larly  editing, is now se e n  a s  a jo in t  e f fo r t  s ince  t e a c h e r s  can  
co n v en ien tly  t a k e  tu rn s  in th e ir  re sp e c t iv e  c la ss ro o m s th ro u g h  th e  
school ne tw ork  s y s te m ."  Regarding p a r tn e rsh ip  p ro jec t,  th e  
te a c h e r s  fe l t  th e  on-line c o m p u te r  s y s te m  helped  b o th  4 th  g rad e  
te a c h e r s  and  the ir  b us iness  p a r tn e rs  t o  work to g e th e r  a s  a t e a m  to  
accom plish  th e  p ro je c t 's  goals. Similarly, t e a c h e r s  and  s tu d e n t s  can  
easily  sh a re  c la ss  in fo rm ation  on  th e  school local a re a  ne tw ork , 
accord ing  to  th e  p a r t ic ipan ts .  In 1 9 9 3 / 9 4  school year, b o th  
individual and  c o o p e ra t iv e  learning w ere  becom ing  m ore  ac tive , th u s  
p rom oting  c o m p e ti t iv e  learning env ironm en t. As o n e  u p p e r  g rad e  
t e a c h e r  s t a t e d  "Every s tu d e n t  w a n ts  to  write  good  artic les  o r
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s to r ie s  t h a t  could be read  by o th e r  s tu d e n ts  and  te a c h e r s  on th e  
ne tw o rk ."

Sum m ary . T he p a r t ic ip a n ts  s t a t e d  t h a t  t e a c h e r s '  beliefs in 
tech n o lo g ica l  in nov a tions  w ere  principally b a s e d  on  th e i r  prior 
know ledge, ex p e r ien ce  with th e  techno logy , and  personal 
c o m m itm e n ts .  A ccording to  th e  part ic ip an ts ,  t e a c h e r s  be lieved  t h a t  
tech n o lo g y  would be  helpful if it is u sed  to  re inforce  b u t  n o t  to  
rep la ce  t ra d i t io n a l  in s tru c t io n .

Som e t e a c h e r s  ind ica ted  t h a t  th e re  w as no school policy to  
a s s e s s  th e  im p ac ts  of tec h n o lo g y  on ins truction . Regarding th e  
diffusion of th e  innovations, th e  p a rt ic ip an ts  s t a t e d  t h a t  th e  p ace  
w as gradual o r slow b u t  t h a t  g ave  th e  t e a c h e r s  eno ugh  tim e  to  learn 
a b o u t  th e  tech no lo gy . Kendon te a c h e r s  in genera l found  it difficult 
initially to  a d ju s t  to  th e  techno logy . Som e of th e m  a d m it te d  th a t  
th e y  lacked  se lf  co n fidence , skills, and  know ledge. D esp ite  th e  
general im p ro v e m e n t of te a c h e r s '  c o m p u te r  c o m p e te n c y  in th e  
1 9 9 3 / 9 4  school year, t h e r e  is still m ore room  for im prov em en t.

C ollaborative  or t e a m  work, particularly  s tu d y  g ro u p s  and  co ­
teach ing  is on e  o f  th e  im p o r ta n t  s t r a te g ie s  com m on  am ong  Kendon 
te a c h e r s .  This has  he lped  te a c h e r s  to  d ev e lo p  positive  a t t i tu d e  
to w a rd s  th e  techno log ica l  innovations.

G eneral Instructional & T echno log ica l C h a n g es
Figure IVB re p re s e n ts  a n o th e r  s u b s e t  o f  A ppend ices  E 

regard ing  th e  pe rce iv ed  c h a n g e s  in instructional qua lity  th ro u g h  
tec h n o lo g y  app lica tions  (q u e s t io n s  2 9 -3 0 ) ,  how th e  p a r t ic ip a n ts  
pe rce ived  Kendon techno logy  a s  a m odel for o th e r  schoo ls  ( se e  
q u e s t io n s  3 1 -3 2  ), and  th e  e x te n t  to  which th e  p a r t ic ip a n ts  
pe rce ived  how instruction  would be  a f f e c te d  if th e  n u m b er  of 
c o m p u te rs  in th e  school is doubled  up or half o f  th e m  is w ithdraw n 
(q u e s t io n s  3 3 -3 4 ) .  R ela ted  inform ation  is p rovided in T able  J and  K.

In Figure IVB, you  m ay  no tice  t h a t  th e  p a r t ic ip a n ts ' 
p e rc e p t io n s  on tech n o log ica l  innovations and  quality  o f  in s truc tio n



143

c h an g ed  gradually  e ac h  year, from  1 9 8 9 / 9 0  to  1 9 9 2 / 9 3 .  The flow of 
th e s e  perceived  ch an g e s  (C -90  th ro ugh  C -94) is p re s e n te d  in a curve 
form  (s e e  curve "A"). T he  part ic ipan ts ' opinions on th e  o u tc o m e  of 
in s truc tion  (1 )  should half o f  th e  c o m p u te rs  be  w ithdraw n ( s e e  
arrow  "C") from  th e  school and  (2 )  should th e  n u m ber  o f c o m p u te rs  
be d o ub led -u p  in th e  c la ss ro o m s w ere  c lo se r  to  th e  pe rce ived  
genera l  technolog ical c h a n g e s  . T he  p e rc ep t io n s  of Kendon 
techn o log y  a s  a model, from  1 9 8 9 / 9 0  th ro u g h  1 9 9 2 / 9 4  school years, 
follow ed th e  d irec tion s  o f  th e  kind of techno log ica l c h a n g e s  
perce ived  in th e  sa m e  school years .

TABLE J: TECHNOLOGICAL CHANGES OVERTIME

C -9 0 C-91 C -9 2  C -9 3  
(P e rc e n ta g e  S co res )

C -9 4

LOW 1 0 0 91 75 58 33

AVERAGE 0 8 17 25 17

HIGH 0 0 8 17 50

Num ber o f  C ases  = 16

C - 9 0  = 1 9 8 9 / 9 0  School Year C -91  = 1 9 9 0 /9 1  School Year.
C -9 2  = 1 9 9 1 / 9 2  School Year C -9 3  = 1 9 9 2 / 9 3  School Year
C -9 4  = 1 9 9 3 / 9 4  School Year
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Figure IVA: S u b je c t  o f beliefs, o rgan iza tiona l,  and  instruc tional
v a r ia b le s .
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Table  J ab ove  ind ica tes  100 %  of th e  pa rt ic ipan ts  ra te d  th e  
overall techno log ica l  c h a n g e s  low in 1 9 8 9 / 9 0  school y e a r  as  
com pared  to  91%  in 1 9 9 0 /9 1 ,  75%  in 1 9 9 1 /9 2 ,  58%  in 1 9 9 2 /9 3 ,  and 
33 %  in 1 9 9 3 / 9 4 .  However, 50%  of th e  partic ipan ts  ra te d  th e  overall 
ch an g e s  high in 1 9 9 3 / 9 4  as  com pared  to  17%  in 1 9 9 2 / 9 3 ,  8%  in 
1 9 9 1 / 9 2 ,  and  0%  in 1 9 9 0 /9 1  and 1 9 8 9 / 9 0  school years . Considering 
Kendon techno logy  as  m odel to  o th e r  schools, Table K below show s 
th a t  55 %  of th e  pa rt ic ip an ts  ra te d  Kendon tech no lo gy  m odel (KTM) 
high in 1 9 9 3 / 9 4  as  co m p a red  to  1 7% in th e  preced ing  years .
Regarding th e  im pac ts  o f q u a n ti ty  o f hardw are  in th e  school, 5 4%  of 
th e  p a r t ic ip a n ts  fe l t  in s truc tion  would be  highly a f f e c te d  if half of 
th e  c o m p u te rs  a re  w ithdraw n (WDR) from  th e  school. On th e  o th e r  
hand, 6 9 %  o f  th e  p a r t ic ip a n ts  ind icated  t h a t  instruction  would be 
a f f e c te d  if th e  n um ber o f c o m p u te rs  in th e  school is doub led  or 
increased  (DBL).

The in c rease  in p e rc e n ta g e  s c o re s  of p a r t ic ip an ts  w ho ra te d  
high th e  o rgan iza tional cu ltu re  o f th e  school s y s te m  and  te a c h e r s '  
be liefs  in tech n o lo g ica l  innovations  as  d isc u sse d  ear l ie r  in Figure 
IVA, lead m e to  a s s e r t  he re  t h a t  so m e  o f  th e s e  technolog ical 
p rac t ic es  a t  Kendon could be a d o p te d  by, o r  se rve  a s  a m odel for 
o th e r  scho o ls .

Sum m ary . T he p a r t ic ip a n ts ' p e rc e p t io n s  o f  techno log ica l  
innovations  and  quality  o f  instruc tion  c h an g e d  gradually  e a c h  year, 
from  1 9 8 9 / 9 0  to  1 9 9 2 / 9 3  school years . T h ese  p e rc e p t io n s  sh if ted  
sharp ly  in th e  1 9 9 3 / 9 4  school year . T he  p a r t ic ip a n ts  fe l t  in s truc tion  
would be  highly a f f e c te d  if th e  num ber o f  th e  c o m p u te rs  in th e  
schoo l a re  in c reased  o r d e c re a se d .  All th e  p a r t ic ip a n ts  n o te d  t h a t  
so m e  a s p e c t s  o f Kendon o rgan izational m a n a g e m e n t  and  
in s truc tiona l p ra c t ic e s  w ith regard  to  tech n o lo g y  could  be  a d o p te d  
by o th e r  schools.
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TABLE K: WITHDRAWAL, DOUBLING, & MODELING OF TECHNOLOGY

WDR DBL KTM
(P e rce n tag e  Scores)

LOW - - 66
P A S T AVERAGE - - 17

HIGH - - 17

LOW 31 8 45
PR ESEN T AVERAGE 15 23 0

HIGH 54 6 9 55

Num ber of C ases  = 16

WDR = W ithdrawal of Half o f  th e  C o m p u te rs  
DBL = Doubling th e  Num ber o f C om pute rs  
KTM = Kendon Technology as  a Model

PAST = B e tw een  1 9 8 9 / 9 0 - 1 9 9 2 / 9 3  school Years 
PRESENT = 1 9 9 3 / 9 4  School Year

T he  P a r t ic ip an ts ' Own C o m m e n ts  and  Personal 
O b se rv a tio n s  on Technological C hanges  And Modeling 

T he following s e c t io n s  d e sc r ib e  w h a t  th e  p a r t ic ip a n ts '  gen era l  
o b se rv a t io n s  w ere  and  so m e  specific  c o m m e n ts  o r  rem arks  u nder 
q u e s t io n  i te m s  2 9 - 3 4  fo r  s e lf -a d m in is te red  su rv ey  and  persona l 
in terview s. T h ese  a re  su p p o r te d  by in form ation  g a th e r e d  from  th e  
review s of th e  school annual rep o r ts .

Perceived  C hang es  (C -90  - C-94. Q uestions  2 9  & 3 0 )
From th e  s t a r t  o f  PDS p rog ram s a t  Kendon, m ore im portan tly  

b e tw e e n  1 9 8 9 / 9 0  and 1 9 9 1 / 9 2  school y ears ,  so m e  p a re n ts  fe l t  th ey  
w ere  c o n s ta n t ly  playing " c a tc h -u p "  regard ing  w ho w as te a c h in g  w h a t  
s u b je c t  to  w h a t  child. T h ere  w ere  curriculum  c h a n g e s  in
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m a th e m a tic s ,  reading, and  writing b u t  te ch n o lo g y  w as less used. 
Trying to  e v a lu a te  each  y e a r  th e  s tu d e n t  learning w as f ru s tra t in g  
b e c a u se  o f s t a f f  c h a n g e s  resulting  in c h a n g e s  of tea ch in g  s ty les . The 
p a re n ts  had  to  su p p le m e n t  th e ir  ch ild ren 's  ed u ca tio n  e ac h  y e a r  with 
Su m m er School Program s. D esp ite  th o s e  e f fo r t s  th e  p a re n ts  realized 
t h a t  th e ir  children still had  p rob lem s espec ia lly  w ith spelling and  
writing skills. One p a re n t  c o m m e n te d  "We do  n o t  think th e  overall 
quality  of instruc tion  did improve. Now we are  in favor o f m any  of 
th e s e  new  program s such a s  th e  CASE Credit Union p ro jec t  and  th e  
C o m p u te r  L aboratory . But th e s e  a re  relatively new c o n c e p ts .  I would 
like to  s e e  b e t t e r  re su l ts  in writing and  reading skills.... and  I hope 
th e  c o m p u te r s  would help our children in th e s e  a reas" .  Both p a re n ts  
and te a c h e r s  w ere  happy to  say  t h a t  1 9 9 2 / 9 3  w as an exce llen t  year  
with rega rd  to  s ta ff ing . One t e a c h e r  co m p lim en ted  "A ve ry  willing 
t e a c h e r  w ho fee ls  a c a d e m ic s  is highly im p o r ta n t  fo r  o u r  ch ild ren 's  
learning im p ro v e m e n ts" .

Som e p a re n ts  c o m m e n te d  t h a t  su b s tan t ia l  c h a n g e s  have  tak en  
p lace  during th e  1 9 9 3 / 9 4  school year. More im portantly , th e y  fe lt  
th e  tec h n o lo g y  p rogram  is really being p u t into use. One business  
r e p re s e n ta t iv e  h in ted  "It s e e m s  t h a t  b o th  c la ss ro o m s w h e re  I 
w orked  th e  t e a c h e r s  w ere  highly in te r e s te d  in develop ing  tech n o lo g y  
app lica tions  to  su p p o r t  instruction . One te a c h e r  explained  "B ecause  
o f  ou r  N etw ork M anagers bo th  te a c h e r s  and  s tu d e n ts  a re  highly 
involved w ith tec h n o lo g y  app lica tio ns  in in s truc tion" .

Kendon a s  a Technology Model (KTMPAS/PRE. Q uestions 31 & 3 2 )
A ccording to  th e  s tu d y  p a rtic ipan ts , b e tw e e n  1 9 8 9 / 9 0  and 

1 9 9 2 / 9 3  school years , Kendon techno logy  could n o t  be co n s id ered  as  
"Model". Som e o f  th e  a rg u m e n ts  raised  w ere  t h a t  th e  school w as n o t  
able t o  m ove th e  plan ah ead  f a s t  enough  and also th e  coop era tion  
a m o n g s t  t h e  School District, Michigan S ta te  University, and  Kendon 
facu lty  w as  very  weak. One t e a c h e r  n a rra te d  "We w ere  to o  loosely 
divided". A ccording to  th e  school principal, th e  PDS p ro g ram  
s t ip u la te d  th e  long te rm  tec h n o lo g y  goals  and  ra tionales , b u t  during
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th o s e  y e a r s  Kendon s ta f f  did n o t  have  enough  tec h n o lo g y  savoir-faire  
and  exp erience  to  e m b ra c e  th e  PDS techno logy  agenda . "N eed less-to - 
say , sev era l  t e a c h e r s  quickly u n d e rs to o d  th e  p o ten t ia ls  o f th e  
te c h n o lo g y  plan. T hey  to o k  tech n o lo g y  training s e s s io n s  seriously  
and  w orked hard  a t  hom e over th e  w eek ends  and  during th e  Sum m er 
vaca tions . Now, th e y  a re  th e  o u ts tan d in g  tech n o lo g y  lead ers  am o n g s t  
Kendon te a c h e r s " ,  said  th e  school principal.

D esp ite  th e  schoolw ide t e a c h e r s '  ad o p tion  of c o m p u te rs  in th e  
curriculum  in 1 9 9 3 / 9 4  schoo l year , so m e  p a re n ts  still fee l it is to o  
early  to  tell th e  p ro s p e c ts  o f  t h e s e  new instructional too ls .
However, so m e  p a re n ts  have  begun  to  feel g o o d  or be optim istic  
a b o u t  th e  techno logy . One s t a t e d  "I am  m ore im pressed  with th e  
school now th a n  w hen w e s t a r te d  few  y e a rs  ago. For exam ple, th e re  
are  m ore p a re n t  and  com m unity  involvem ents  and  c o m m itm e n ts  now. 
And I think, th o s e  would help  to  su s ta in  th e  im p lem en ta tion  o f th e  
tech n o lo g y  plan in th e  school".

T he te a c h e r s  feel m ore  has h ap p en ed  during th e  1 9 9 3 / 9 4  
schoo l y e a r  t o  show  acco m p lish m en ts  fo r  th e ir  e f fo r ts .  One te a c h e r  
e x p re s s e d  "We have  had  ex ce llen t  techn o log y  p rog ram s th is  year, 
particu larly  th e  c o m p u te r  lab o ra to ry  app lica tions" . Up till th is  point, 
so m e  te a c h e r s  fee l Kendon tech no lo gy  plan could n o t  be considered  
a s  a m odel fo r  o th e r  schools . The te a c h e r s  s trong ly  fee l t h a t  th e ir  
c o m p u te r  c o m p e te n c y  h as  to  be  re in forced  with m ore  training and 
individual p ra c t ic e  so  a s  t o  m ake th e  school-w ide tec h n o lo g y  
im p lem en ta tio n  plan m ore e ffe c t iv e  and e ff ic ien t  a s  a m odel. One 
t e a c h e r  s t r e s s e d  " te c h n o lo g y  im p lem en ta tio n  is v e ry  difficult, b u t  
th e re  is g o t  t o  be  a b e t t e r  way".

In genera l, th e  te a c h e r s  acknow ledged  t h a t  Kendon tech no lo gy  
p rog ram  is a t  th e  experim en ta l  s t a g e  and  t h a t  it would be p re m a tu re  
to  be co n s id e red  a s  a m odel for o th e r  Professional D evelopm en t 
Schools. One t e a c h e r  em p h a s ize d  "All Kendon te a c h e r s  and  Michigan 
S ta te  University co llab o ra to rs  need  to  work hard  to  m ake Kendon 
PDS a real tec h n o lo g y  m odel" . The school principal n a r ra te d  
"Considering th e  p ro g ress  we have m ade  so  far, it is possib le  t h a t
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c e r ta in  a s p e c t s  o f our  te c h n o lo g y  plan could be d is se m in a ted  as a 
m odel such  a s  te a m  teach ing , su p p o r t  sy s te m s  o f few  Kendon 
t e a c h e r s ,  and  th e  facility a r ra n g e m e n ts .  In particu lar, a c o m p u te r  
te a c h in g  lab o ra to ry  w here  b o th  s tu d e n ts  and  te a c h e r s  receive  
im m ed ia te  a s s i s ta n c e  from  know ledgeab le  s u p p o r t  p e rso n s .  Also, 
keep ing  t ra c k  of utility and  ou r  con tinual eva lua tion  s t r a te g ie s  could 
be  a p o ten t ia l  good  model, I think... " It w as  in te res ting  to  learn t h a t  
ev e ry  t e a c h e r  w ho p a r t ic ip a ted  in th e  s tu d y  proudly reco m m en d ed  
th e  c o m p u te r  lab o ra to ry  s e t t in g  and  application m o d e s  as  a model 
fo r  o th e r  sch o o ls  s ta te w id e .

Num ber o f  C om pute rs  (WDR & DBL. Q uestions 33  & 34 ) .
The q u es tio n  on th e  kind of im p ac ts  th e  tech no lo gy  would have 

on in s tru c tio n  if th e  School D istrict d e c id es  to  w ithdraw  half o f th e  
c o m p u te r s  from  th e  schoo l in fu tu re , th e  p a re n ts ,  business  
r e p re s e n ta t iv e s ,  and  t e a c h e r s  fe l t  it would have  n eg a tiv e  e f f e c t s  on 
ins truction . One p a re n t  la m en te d  "This would be  a s t e p  backw ard  for 
th e  school im p ro v e m e n t e f fo r ts .  I would s e e  t h a t  ve ry  d isappointing  
and a s e tb a c k  to  all th e  hard  work o v e r  th e  las t  severa l years" .

A ccording to  so m e  te a c h e r s  th e  increase  in n u m ber  of 
c o m p u te r s  m a d e  in s tru c tion  and  t im e  m a n a g e m e n t  eas ie r , especially  
fo r th e  lower g rad es . As on e  te a c h e r  s t a t e d  "Finding and co nnec ting  
tim e  fo r  e a c h  s tu d e n t  o r small g ro u p s  o f  s tu d e n ts  o f te n  m ade  th ings 
e a s ie r  fo r  K indergarten  c la sses .  S tu d e n ts  always have  sp a c e  in th e  
lab o ra to ry  and  c la ss ro o m  during th e  day  to  c h o o se  d if fe re n t  exciting 
c o m p u te r  p ro g ram s fo r  p rac tice" .  One te a c h e r  ind ica ted  "I would be 
furious! I am  ju s t  beginning to  m ake real p ro g ress  th e n  'o u t  g o e s  th e  
rug under m y f e e t '  ". A n o th e r  te a c h e r  added , "This would be 
d e v a s ta t in g .  We have  j u s t  s t a r t e d  learning to  e ffe c t iv e ly  in te g ra te  
c o m p u te r s  in th e  curriculum  and.... Of course , th e  School District 
would n o t  only lose ou r  con fidence  b u t  also th e  s t a t e ' s  t im e , m oney, 
and  e d u ca tio n a l  innovation  e ffo r ts " .  However, o n e  t e a c h e r  s t a t e d  
t h a t  in s tru c tio n  would go  on reg a rd le ss  o f School D is tr ic t 's  decision. 
One b u s in e ss  r e p re s e n ta t iv e  c o m m e n te d  "I think th e y  could still
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a d ju s t  b e c a u se  o u r  world o f  com m unica tion  is now m ore im portan tly  
linked by c o m p u te rs .  The school n e e d s  m ore c o m p u te rs  fo r s tu d e n ts '  
te ch n o lo g y  p ra c t ic e  to w a rd s  th e  fu tu re" .

T he p a re n ts  and  b us in ess  r e p re s e n ta t iv e s  feel if th e  n um ber of 
c o m p u te rs  is doubled  e ac h  s tu d e n t  would have  m ore c o m p u te r  time. 
One te a c h e r  added  "We would n o t have to  pair s tu d e n ts  a t  th e  
w orks ta t io ns . This would be  a real a s s e t  b e c a u se  we would be able 
t o  expand  our p re s e n t  p rog ram s and e ffo r ts  to  a c c o m m o d a te  bo th  
individual and  g ro u p  ins truc tion" .

S u m m a ry . T h ere  w ere  curriculum  c h a n g e s  in m a th e m a tic s ,  
reading, and  writing b u t  te c h n o lo g y  w as less used . D esp ite  th o s e  
c h a n g e s ,  t h e  p a re n t s  rea lized  t h a t  th e ir  children still had  p rob lem s 
espec ia lly  with spelling an d  writing skills. T hey  h o p e d  th e  full 
in te g ra t io n  of c o m p u te r s  in th e  curriculum  would help  th e  children 
in th o s e  a reas .

Som e te a c h e r s  n o ted  th a t ,  during th e  1 9 8 9 / 9 0  and 1 9 9 2 / 9 3  
school years ,  Kendon tech n o lo g y  could n o t  be co ns idered  as  "Model" 
fo r th e  f a c t  t h a t  th e  school w as  n o t  able to  m ove th e  techno logy  plan 
a h ea d  f a s t  enough  and also th e  co o p era tio n  am ong th e  School 
D istrict, Michigan S t a te  University, and  Kendon fac u lty  w as  very  
weak. D esp ite  th e  schoolw ide t e a c h e r s '  adop tion  o f  c o m p u te rs  in th e  
curriculum  in 1 9 9 3 / 9 4  schoo l year , so m e  p a re n ts  still fee l it is to o  
early  t o  tell th e  p ro s p e c t s  o f  t h e s e  new ins truc tiona l too ls .
However, so m e  p a re n ts  n a rra te d  t h a t  p a re n ts  and  com m unity  
invo lvem ents  and  c o m m itm e n ts  would help to  su s ta in  th e  
im p lem en ta tio n  o f  th e  tech n o lo g y  plan in th e  school. Som e p a re n ts ,  
b u s in ess  r e p re s e n ta t iv e s ,  and  t e a c h e r s  fe l t  th e  d e c re a s e  in th e  
n u m ber  o f  c o m p u te r s  would have n eg a tiv e  e f f e c t s  on instruction . One 
p a re n t  lam en ted , " th is  would be a s t e p  backw ard  for th e  school 
im p ro v em en t e f fo r ts " .  Som e lower g rad e  te a c h e r s  h in ted  t h a t  th e  
inc rease  in n u m b er  of c o m p u te r s  m ade  in s truc tion  and tim e  
m a n a g e m e n t  e a s ie r  fo r  th em . In gen era l  all t h e  p a r t ic ip a n ts  w ere
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o p tim istic  t h a t  doubling th e  num b er  o f  c o m p u te rs  would help 
te a c h e r s  to  a c c o m m o d a te  b o th  individual and  g roup  instruction .

O b se rv a tio n s  Regarding th e  C o m p u te r  L abora to ry  
T he following s e c t io n s  desc r ib e  w h a t  I pe rsonally  o b se rv e d  for 

a period of six m o n th s  (from  Jan uary  to  June , 1 9 9 4 )  a t  Kendon 
c o m p u te r  teach in g  labo ra to ry . The in form ation  p re s e n te d  h e re  se e k s  
to  c o m p le m e n t  w h a t  th e  p a rt ic ip an ts  said a b o u t  Kendon te a c h e r s '  
u se s  o f  and  a t t i tu d e  a b o u t  c o m p u te rs  in educa tion .

During th e  1 9 9 3 / 9 4  school year, serv ing  a s  Michigan S ta te  
University te c h n o lo g y  su p p o r t  pe rson , I w orked  with Kendon s tu d e n ts  
and t e a c h e r s  in th e  c la ss ro o m s and c o m p u te r  labora tory . As th e  
lab o ra to ry  w as on  ex p erim en ta l  basis, I dec id ed  to  give m ore  su p p o r t  
h e re  t o  e n su re  s m o o th  running o f instruc tional ac tiv it ies . During th e  
c o m p u te r  lab o ra to ry  se s s io n s  fou r  s ign if ican t e v e n ts  d rew  my 
a t t e n t io n  t h a t  w ere  c losely  o b se rv ed  for a period o f  six m on ths .
They  w ere: Modes o f Learning, T e a c h e r  L abora to ry  P repara tion , 
T echnical M atte rs , and  M an agem en t problem s.

Modes of Learning
Using th e  c o m p u te r  lab o ra to ry  a s  an e x ten s io n  o f  c lassroom s, 

d i f fe re n t  learning s ty le s  b e c a m e  visible he re  such  a s  individual, 
c o o p e ra t iv e ,  t e a c h e r  gu ided , and s tu d e n t  con tro l learning p ro ce sse s .  
First, s tu d e n ts  in th e  u p p e r  g rad e s  (i.e., 4 th  and  5 th )  w orked m ore 
independen tly  th a n  th e  re s t .  T hese  4 th  and  5 th  g rad e  s tu d e n ts  o f te n  
c a m e  to  lab o ra to ry  with th e ir  individual p re p a re d  m an u sc r ip ts  of 
th e ir  writing a ss ig n m en ts .  Each s tu d e n t  did his o r h e r  own typing, 
ed iting , fo rm a tt in g  and  spell checking  w ith o u t  th e  a s s i s ta n c e  o f 
o th e rs .  T h ese  s tu d e n ts  had  contro l o f  the ir  learning. T hey  o f te n  
w ork ed  on th e i r  individual writing p ro je c ts  se r io u s ly  w ith less  
superv is ion  o r  s o m e tim e s  w ith o u t  supervision. S econd , b o th  
individual and  c o o p e ra t iv e  learning skills w e re  highly co m m o n  w ith 
3rd  and  2nd  g rad e  s tu d e n ts .  In th e s e  c la sses ,  so m e  in te rm e d ia te  
c o m p u te r  l i t e ra te s  p re fe r re d  helping th e ir  c o llea g u es  o r a lw ays
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m a n ife s te d  th e ir  des ire  to  help o th e r s  in s tea d  of working alone or 
doing so m e  m ore  a d v an ce  work during th e  hands-on  ass ig n m en ts .  
A m o n g s t  th e  sa m e  skilled s tu d e n ts ,  o th e r s  tr ied  to  finish th e ir  
a s s ig n m e n ts  in sh o r t  period  of t im e and  th en  ask for t e a c h e r 's  
perm ission  to  help o th e r  s tu d e n ts  a s  p e e r  c o m p u te r  a s s i s ta n ts .  The 
unskilled c o m p u te r  u se rs  a lw ays p re fe r re d  working in small g ro u p s  
o f tw o  or th ree .  For in s tance , with th e  p rogram  "Kid Works 2", 
s t u d e n ts  f i rs t  w orked to g e th e r  to  s e le c t  so m e  d es ired  o b je c ts  or 
p ic tu res , th e n  e n g a g e d  in m utual d iscuss ions  a b o u t  th e  o b jec ts .  
T hrough  th e s e  g roup  in te rac tio n s  th e y  alw ays c a m e  up with a sh a red  
s to ry  t h a t  th e y  w ro te  on th e  c o m p u te r .  The writing p h a se  w as also 
engaging . It w as  a com m on sc en e  to  se e  o r hear  th e  g roups 
exchanging  w ords and  opinions. For exam ple:

Anne e a t s  pizza a lot", John  w ro te . Mary o b se rv ed  as  Jo hn  was 
writing, read  silently, th e n  sudden ly  sh o u ted :  "No, I d o n ' t  like 
th is  s e n te n c e .  Can w e w rite  a n o th e r  o n e?"  Jo hn  re je c te d  "No, I 
like th is  s e n te n c e ."  T hom as in te rvened , "It is my turn . Let me 
write one  s e n te n c e  a b o u t  m y dog". John  and Mary ag reed , "OK, 
le t 's  go  boy!

Again, during th e  hands-on  activ ities , ev e ry b o d y  w a n te d  t o  s t a y  on 
ta s k  o r d e m o n s t r a te  skills to  th e  group, especially  w hen editing  and 
fo rm a tt in g  a te x t .  This o f te n  e n d e d  up w ith p a r tn e rs  s trugg ling  to  
ta k e  tu rn s  a t  th e  keyboard  and m ouse.

Third, th e  lower g ra d e  s tu d e n ts  (i.e., 1 s t  and  K indergarten) 
e n jo y e d  working in g ro u p s  espec ia lly  with m ultim edia  p ro g ram  (Kid 
Works 2 ) .  T h ese  lower g rad e  s tu d e n ts  n e e d e d  m ore gu ided  
in s truc tio n  from  th e  t e a c h e r  o r c o m p u te r  a s s i s ta n ts .  It w as 
in te re s t in g  t o  s e e  t h a t  th e  s tu d e n ts  w ere  m ore  disciplined in th e  
lab o ra to ry  th a n  th e ir  sen io rs  in o th e r  c la sses .  T he  m ajo r discipline 
prob lem s w ere  found am ong  th e  2nd  and 3 rd  g rad e  c la sses ,  w h e th e r  
th e  c la ss  t e a c h e r  w as p re s e n t  o r  not. A n o th e r  im p o r ta n t  ob se rv a t io n  
com m on  a m o n g s t  all th e  g ra d e  levels w as s t u d e n t ' s  curios ity  a b o u t  
w h a t  o th e r  s tu d e n t  w as doing. I o f te n  saw  s tu d e n ts  w atch ing  w ha t
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w as happen ing  on o th e r  c o m p u te r  sc reen s . T hey  frequen tly  
q u e s t io n e d  th e ir  co lleagues "How did you do  th is?  Will you  show  me... 
". N e ed le ss - to -sa y ,  such  exciting  mixed learning m o d es  a t  th is  
te a ch in g  lab o ra to ry  w as a rich experien ce  for m e as  I am  in te re s te d  
learning m ore  th ings a b o u t  tech n o lo g y  and  cognition.

T e a c h e r  L abora to ry  P repara tion  (Old and  New Mind S e ts )
In th e  early  w eek s  o f  c o m p u te r  lab o ra to ry  sess ion s , so m e  

te a c h e r s  c am e  to  th e  labo ra to ry  w ith o u t any  prior p rep a ra t io n  or 
lesson  plan. T hey o f te n  c a m e  with th e  e x p e c ta t io n  t h a t  th e  c o m p u te r  
su p p o r t  pe rson  would do  th e  teach ing . As one  te a c h e r  p u t  it "I did no t  
have tim e  to  th ink  a b o u t  w h a t  m y kids would do  in th e  labora tory . 
Next t im e  I'll plan so m e th in g  in advance ."  T h ese  un p rep a red  
p ra c t ic e s  s o m e tim e s  fo rce d  s tu d e n ts  to  e x p re s s  d i s c o n te n tm e n t .  For 
in s tan ce , in o n e  s i tu a t io n  a s tu d e n t  furiously sh o u te d  "Sir, I d o n ' t  
know w h a t  to  do!"

S o m etim es , th e s e  te a c h e r s  w ere  obliged to  ask  m e q u e s t io n s  
such  a s  "W hat should  we do  to d a y ? "  O ut o f  f ru s tra tion , one  t e a c h e r  
w as inclined to  c o n fe s s  to  th e  c lass  "I d o n ’t  know how to  do  this, 
kids. I am  e m b a rra ssed .  I've t o  ask  th e  netw ork  m a n a g e rs  how to  do 
it. I have  t o  co m e  and learn m ore  a b o u t  th e  p rogram  if n o t  n e x t  w eek 
I'll n o t  c o m e  with th e  s tu d e n ts ."  Again, on tw o  d if fe re n t  occasions, 
th e  te a c h e r s  on d u ty  here  b e ca m e  so  f ru s t ra te d  t h a t  th e y  had  to  
com plain  t o  th e  school principal a b o u t  th e  lab o ra to ry  applica tions. 
T hey  a rg u ed  t h a t  it w as n o t  n e ce ssa ry  to  com e  to  th e  lab o ra to ry  for 
th e y  did n o t  have  th e  m a s te ry  skills to  t e a c h  with th e  c o m p u te rs .  I 
fe l t  such  inc iden ts  m ight have  b e en  n e c e s s i ta te d  by lack of 
u n d e rs tan d in g  o f  th e  lab o ra to ry  goa ls  and  o b jec tiv e s  o r  it w as  th e  
t e a c h e r s '  d e l ib e ra te  in te n t io n  to  sh if t  th e ir  respo nsib ili t ie s  to  
te c h n o lo g y  su p p o r t  pe rson s . I fu r th e r  a ssu m e d  t h a t  th e  te a c h e r s  
w ere  n o t  c o m fo r tab le  or technically  ready  to  use  th e  tec h n o lo g y  and 
t h a t  th e y  did n o t  w a n t  to  be  held acco u n tab le  for any  instructional 
ac t iv it ies  in th e  c o m p u te r  labora to ry . In an a t t e m p t  t o  u n d e rs ta n d  
th e  p robab le  c a u se s  of t h o s e  a t t i tu d e s ,  I r e p o r te d  th e  inc iden ts  to



154

t h e  schoo l principal. This re su l te d  in an informal c o n v e rsa t io n  with 
th e  schoo l principal, ne tw ork  m anagers ,  th e  t e a c h e r s  in ques tion , 
and m yself  to  sh a re  lights on th e  role o f  th e  te a c h e r  and  t h a t  of th e  
s u p p o r t  pe rso n s . Of cou rse , th e  ne tw ork  m an a g e rs  in s is ted  t h a t  th e  
t e a c h e r s  should  alw ays u se  th e  labo ra to ry  a s  an e x te n s io n  o f  the ir  
c la ss ro o m s . T h ere fo re ,  th e y  should  c o m e  w ith  th e ir  in s truc tiona l 
o b jec tiv e s  o r  lesson  plan. "Prince, we have  all a g re ed  on how 
te a c h e r s  should use  th e  labora to ry" , sh e  s t r e s s e d .  However, sh e  
a s su re d  th e m  o f  e x tra  tra in ing  se ss io n s .

Leaving th e  lab o ra to ry  lesson  planning or ac t iv i t ie s  solely to  
th e  s u p p o r t  p e rso n s  w ith o u t  prior in fo rm ation  o f te n  c r e a te d  
confusion  in th e  labora to ry . In o n e  s i tua tion  a t e a c h e r  s t a t e d  "I 
lea rned  t h a t  la s t  w eek  th e  lab o ra to ry  se ss ion  w as chao tic . We need  
to  plan o r  o rgan ize  th e  lab o ra to ry  a ss ig n m e n ts  well a h ead " . 
U nfo rtuna te ly , so m e  in itia tives  ta k e n  by th e  s u p p o r t  p e rso n s  
so m e tim e s  d id n 't  m e e t  th e  te a c h e r 's  des ired  goals. T h ese  
o b se rv a t io n s  m ad e  th e  principal and  th e  ne tw ork  m a n a g e rs  to  
e n c o u ra g e  th e  te a c h e r s  freq u en tly , during th e  s t a f f  m ee tin g s ,  to  
a p p ro p r ia te ly  use  t h e  c o m p u te r  lab o ra to ry  accord ing  t o  th e ir  c lass  
le sso n  plans.

With a s e n se  o f coo pera tion , du ty , and e n c o u ra g e m e n t  to  th o se  
te a c h e r s ,  th e  principal f re q u e n t ly  c am e  to  work w ith th e m  in th e  
lab o ra to ry  a s  w ay  of d iscovering  new  th in g s  t o g e th e r  a b o u t  th e s e  
in s truc tiona l too ls . On m any  occasio ns , th e  principal r e q u e s te d  or 
a ss ig n ed  th e  T e a c h e r  Spec ia lis ts  t o  help t e a c h e r s  in th e  c o m p u te r  
la b o ra to ry .

C on trary  t o  th o s e  f ru s t ra t io n s  due  to  lack o f  p re p a re d n e ss ,  
so m e  t e a c h e r s  in th e  lower g ra d e s  used  th e  tec h n o lo g y  ap p rop ria te ly  
a s  a d i re c t  s u p p o r t  t o  th e ir  trad itiona l te a ch in g  s ty le s .  Thus, in s tead  
of asking s tu d e n ts  to  use  pen  and  p a p e r  t o  write dow n a s e t  of 
words, th e  t e a c h e r s  r a th e r  a sk ed  th e m  to  use  c o m p u te rs .  Using th e  
ed it  c o m m an d s  th e  te a c h e r s  w ere  able to  help eac h  s tu d e n t  o r g roup  
o f s t u d e n t s  t o  m ake im m ed ia te  co rrec t io n s . This m a d e  in s truc tion  
m ore  e f f ic ie n t  fo r  th em .
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Perceived  A tt i tu d e  and  Beliefs in th e  L ab ora to ry
While so m e  t e a c h e r s  w e re  se e n  as fairly e n th u s ia s t ic  and 

c o o p e ra t iv e  with th e  tec h n o lo g y  su p p o r t  p e rso n s  o th e r s  w ere  se en  
as  in d iffe ren t  and  u n c o o p era t iv e .  Usually so m e  t e a c h e r s  d isc u sse d  in 
ad v an ce  w ith th e  lab o ra to ry  su p p o r t  pe rso n  th e ir  le sson  plans. In 
t im e s  of a b se n c e  th e s e  t e a c h e r s  would inform th e  s u p p o r t  pe rsons  
w h a t  th e y  e x p e c te d  him to  do  with th e  s tu d e n ts ,  especially  w hen 
th e y  had  to  com e  with a s u b s t i tu te  te a ch e r .  T hey  w ere  alw ays open  
to  d iscuss  with th e  su p p o r t  p e rso n s  w h a t  w e n t  w rong and  w h a t  w en t  
bad  a f t e r  e a c h  particu la r  lab o ra to ry  sess ion .

In c o n t r a s t ,  so m e  t e a c h e r s ,  in ten tiona lly  o r  un in ten tiona lly , 
o f te n  failed t o  inform th e  su p p o r t  pe rsons  o f c h an g e  o f  th e ir  
schedule . Som e of th e m  s o m e tim e s  ju s t  s e n t  p a r t  o f  th e  c lass  to  th e  
labo ra to ry , while th e s e  t e a c h e r s  would be working w ith  th e  
rem aining s tu d e n ts  in th e  c lassroom . Such s i tu a t io n  q u ite  o f te n  pu t 
th e  s u p p o r t  p e rso n s  in an  u n p le a sa n t  s itua tion . On on e  specific  
occas ion  th e  school principal c a m e  to  work with th e  s tu d e n ts  in th e  
lab o ra to ry  while th e  t e a c h e r  w as  in his c la ss ro o m  with half of th e  
class. A t th e  en d  of th e  lab o ra to ry  session , sh e  asked  m e  to  m ake 
su re  t e a c h e r s  a lw ays s t a y e d  w ith  th e ir  s t u d e n t s  in th e  labora to ry . 
She in s is ted  t h a t  t e a c h e r s  shou ld  e ffec t iv e ly  a llo ca te  th e  labo ra to ry  
tim e  fo r  c o m p u te r  app lica tions  in s tea d  o f  a lw ays stick ing  to  th e  old 
in s t ru c t io n a l  p r a c t ic e s .

Som e te a c h e r s  p re fe r re d  d iscussing  th e ir  te c h n o lo g y  n e ed s  
d irec tly  w ith  th e  ne tw ork  m a n a g e rs  o r o th e r  t e a c h e r s  in s te a d  of 
Michigan S t a t e  University tec h n o lo g y  su p p o r t  pe rso n s . In general, 
t e a c h e r s  and  s tu d e n ts '  lab o ra to ry  a t t i tu d e  w as q u i te  positive , 
d e s p i te  m inor f ru s t ra t io n s .  For exam ple , it w as  s o m e t im e s  
in te res tin g  to  h ea r  w h a t  th e  t e a c h e r s  said. "I am  p lea se d  using th e  
lab o ra to ry  b e c a u se  th e y  ( s tu d e n ts )  a re  writing f a s te r .  T h ey  are  now 
qu ite  familiar with th e  keybo ard  and th e  m ouse . T h a t 's  g re a t" ,  said 
on e  f irs t  g ra d e  te a c h e r .
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T echn ica l M atte rs :
One im p o r ta n t  techn ica l  problem  ex p erien ced  w as pow er - 

failure. On tw o  d i f fe re n t  o ccas io n s  th e  whole c la ss  lo s t  th e ir  t e x t  
due  to  (1 )  d isconnec tion  of pow er supply cable from  th e  main switch, 
and  (2 )  school-w ide e lec tr ic i ty  supply  o u ta g e .  Both s tu d e n ts  and 
te a c h e r s  com plained  a b o u t  th e  e ff ic ien t  and  e ffe c t iv e  u se s  o f the  
tech no lo gy . According t o  th e  te a c h e rs ,  th e y  p re fe rred  using th e ir  pen 
and p a p e rs  r a th e r  th an  w asting  tim e on th e  tec h n o lo g y  w ithou t 
positive  resu lts .  For im m ed ia te  and  fu tu re  p rec au t io n s ,  I adv ised  
s tu d e n ts  and  te a c h e r s  to  sa v e  the ir  t e x t  o r  inform ation, a t  m o s t  
every  t e n  m inutes, w hen  using co m p u te rs .  In view of p reven tive  and 
backup  su p p o r t  m easu re s ,  th e  tech n o lo g y  su p p o r t  p e rso n s  rep o r ted  
th e  inc iden ts  t o  th e  school principal and th e  ne tw ork  m anagers . The 
school o rd e re d  th re e  un in te rrup tib le  (backup )  pow er supplies  t h a t  
a re  cap ab le  of sup po rtin g  all th e  15 c o m p u te r s  fo r a t  le a s t  tw e n ty  
m in u te s .

One im p o r ta n t  o b se rv a t io n  issue w as th e  m isuse  o f certa in  
c o m p u te r  fu nc tio ns  o r co m m ands . For in s tance , so m e  s tu d e n ts  
so m e tim e s  used  "Shift" key in s tead  o f "C om m and" key w hen cu tt ing  
o r  p a s ting  te x t .  S o m e tim es  b o th  te a c h e r s  and  s tu d e n ts  panicked 
b e c a u se  th e y  w ere  afraid o r worried to  lose th e ir  d a ta  o r t e x t  due  to  
m inor m is ta k es  in p rog ram  m anipulations. T hey  had to  run to  th e  
ne tw ork  m an a g e rs  o r  o th e r  techn o log y  su p p o r t  p e rso n s  fo r  
a s s is ta n c e .  Under such  e m e rg e n c y  c a se s ,  th e  ne tw ork  m an ag ers  
a lw ays fo un d  p ro m p t  so lu tio ns  to  th o se  p rob lem s by leaving the ir  
own s tu d e n ts .  Coping with su ch  s i tu a t io n s  o f te n  d e m a n d e d  tim e, 
e ffo r t ,  and  c lass  m a n a g e m e n t  skills on th e  p a r t  th e  m anagers .

A n o th e r  f r e q u e n t  tech n ica l  p rob lem  w as  p rog ram  in te rfe re n ce .  
T he main m enu  program , called "Launch", o f te n  m ade  it difficult fo r 
u se rs  to  a c c e s s  so m e  so f tw a re  applica tions such  a s  Kid W orks 2.
This o f te n  m ad e  th e  te c h n o lo g y  n o t  user-friend ly  o r  inefficient. 
W henever such  problem s occurred , th e  su p p o r t  person  and th e  
t e a c h e r s  had  to  go round helping th e  s tu d e n ts  to  se a rc h  fo r  th e  
d es ired  p ro g ram . However, such  in te r fe re n c e s  b e c a m e  less
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prob lem atic  a s  te a c h e r s  and  s tu d e n ts  b e c a m e  m ore  familiar with 
file re tr iev a l  te c h n iq u e s .

A part  from  minor so f tw a re  problem s in th e  c la ss ro o m  and in 
th e  labo ra to ry , p rin te rs  p o se d  minor p rob lem s for so m e  te a c h e rs .  A 
te a c h e r  once  rep o r te d  "I c a n ' t  print in my room  b u t  th e  netw ork  
m an a g er  d o e s  no t w an t  m e to  chang e  or sw itch  p rin te rs ."  The 
te leco m m u n ica tio n  s y s te m  fo r  th e  4 th  g ra d e s  p ro je c t  to o  had its 
own specific  problem s. S o m e tim es  th e  4 th  g rad e  te a c h e r s  had 
prob lem s access in g  th e  Credit Union d a ta b a s e .  However, th e y  
always m an a g ed  to  g e t  th ro u g h  (i.e., on-line connec tio n ) .  In general, 
hardw are  w as  o f less p rob lem atic . For in s tan ce , no c o m p u te r  s y s te m  
broke down th ro u g h o u t  th e  en tire  1 9 9 3 / 9 4  school year.

Facility M a n ag e m en t
The in ad e q u a te  s p a c e  for th e  sch oo l 's  c o m p e tin g  p ro g ram s 

such  a s  Reading and Technology  t h a t  u sed  to  ta k e  place in th e  sam e  
facility  (i.e., m edia room ) freq u e n tly  c r e a te d  noise p rob lem s in th e  
facility. This o f t e n  re su l te d  in t e a c h e r s '  f ru s tra t io n  b e c a u s e  th e  
children found  it im possible  t o  follow th e  t e a c h e r 's  lab o ra to ry  
in s tru c tio n s , leading t o  loss o f  lab o ra to ry  con tro l. In on e  s i tua tion , 
bo th  on e  Special Education (read ing) te a c h e r  and  one  lower g rade  
te a c h e r  sharing  th e  facility lost  p a t ie n c e  which m ade  th e m  sh o u t  a t  
th e ir  s t u d e n t s  fo r  silence. When th e  ne tw ork  m an a g ers  heard  o f th e  
new s, th e y  im m edia te ly  c o n su l te d  th e  tw o  t e a c h e r s  fo r  a p p ro p r ia te  
so lu tion . Insuffic ien t la b o ra to ry  t im e  a lloca tion  w as  a n o th e r  
co n ce rn  o f th e  te a c h e r s .  For in s tance , so m e  lower g rad e  te a c h e r s  
o f te n  com pla ined  t h a t  th e  3 0 -  m inute  lab o ra to ry  se ss io n  w as  to o  
sho rt .  One tim e, a s  one  f irs t  g rad e  c lass w as n o t  read y  to  leave th e  
labo ra to ry  a t  th e  end  o f th e  labo ra to ry  period, th e  su p p o r t  person  
a sk ed  "Do you  need  m ore t im e?"  The te a c h e r  replied, "Oh yes, I w an t 
to  s ta y  longer. My children would love it."
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S u m m a ry . During th e  c o m p u te r  lab o ra to ry  se ss io n s  four 
sign ifican t e v e n ts  d rew  m y a t te n t io n  t h a t  w ere  c losely  o b se rv e d  for 
a period  o f  six m onths . T hey  were: Modes of Learning, T ea ch e r  
L ab o ra to ry  P repara tion , Technical M atters , and  M anagem en t 
p ro b lem s.

Regarding m o d e s  o f  learning, individual, c o o p e ra t iv e ,  t e a c h e r  
guided, and s tu d e n t  con tro l learning p ro c e sse s  w ere  com m on. 
S tu d e n ts  in th e  u p p e r  g rad e s  (i.e., 4 th  and  5 th )  w orked  m ore 
ind ep en d en tly  th a n  th e  res t .  T hese  s tu d e n ts  had con tro l o f the ir  
learning. Both individual an d  c o o p e ra t iv e  learning skills w ere  highly 
com m o n  with 2nd  and 3 rd  g rade  s tu d e n ts .  The skilled s tu d e n ts  
fin ished  th e ir  a s s ig n m e n ts  in sh o r t  period  of t im e  and  th e n  helped  
o th e r  s tu d e n ts  a s  p e e r  c o m p u te r  a s s i s ta n ts .  The unskilled c o m p u te r  
u se rs  a lw ays p re fe rred  working in small g ro u p s  of tw o  or th re e .  The 
lower g ra d e  s tu d e n ts  (i.e., 1 s t  and  K indergarten) e n jo y ed  working in 
g ro u p s  especia lly  with m ultim edia p rog ram  (Kid W orks 2 ) . T h ese  
lower g rad e  s tu d e n ts  n e e d e d  m ore guided  instruction  from  th e  
t e a c h e r  or c o m p u te r  a s s i s ta n ts .  T h ese  s tu d e n ts  w ere  m ore  
disciplined in th e  lab o ra to ry  th a n  th e ir  sen io rs  in o th e r  c la sse s .  The 
m ajor discipline problem s w ere  found  am ong  th e  2 n d  and 3 rd  g rade  
c l a s s e s .

Som e novice tech n o lo g y  te a c h e r s  o f te n  b e ca m e  f ru s t r a te d  due 
to  m isuse  o f  ce r ta in  c o m p u te r  func tio ns  o r  com m ands . With a s e n se  
o f  co o p era tio n , duty , and  e n c o u ra g e m e n t  t o  th o s e  te a c h e rs ,  th e  
principal f re q u e n t ly  c a m e  to  work w ith th e m  in th e  lab o ra to ry  as 
w ay o f  d iscovering  new  th in gs  t o g e th e r  a b o u t  t h e s e  ins tructional 
too ls .  Som e t e a c h e r s  p re fe rred  d iscussing  th e ir  te c h n o lo g y  n e ed s  
d irec tly  w ith th e  ne tw ork  m an a g e rs  o r o th e r  t e a c h e r s  in s te a d  o f 
Michigan S ta te  University te c h n o lo g y  su p p o r t  pe rso n s . In genera l 
so f tw a re  and  h a rd w are  w ere  less  p rob lem atic .  H ow ever, insuff ic ien t 
lab o ra to ry  t im e  allocation w as  a m ajor conce rn  o f th e  te a c h e r s .  For 
in s tan ce , so m e  lower g rad e  t e a c h e r s  o f te n  com plained  t h a t  th e  3 0 -  
m inu te  lab o ra to ry  se ss ion  w as to o  sh o rt .  In genera l,  t e a c h e r s  and
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s tu d e n t s '  la b o ra to ry  a t t i tu d e s  w ere  qu ite  positive , d e s p i te  minor 
f ru s t ra t io n s  and  c o n ce rn s .



CHAPTER 7

SUMMARY, DISCUSSIONS, CONCLUSIONS & RECOMMENDATIONS, 
AND SUGGESTIONS FOR FURTHER STUDY

S um m ary
Central Focus Of T he S tudy

The cen tra l  c o n ce rn s  o f  th is  s tu d y  w ere  to  sy s te m a tica lly  map: 
th e  c o u rse  o f  techno log ica l ch an g es , changing  f a c to r s  a ffec t in g  
dynam ics  o f  th e  school s y s te m  fo r  tech no lo gy  im p lem en ta tion , and 
in s truc tiona l  and  a t t i tu d in a l  c h a n g e s .  More specifically , th e  s tu d y  
so u g h t  to  g a th e r  ev id ence  from  school reco rds  and  personal 
o b se rv a t io n s  to  e s ta b l ish  an  historical profile of te c h n o lo g y  
d e v e lo p m e n t  a t  Kendon; t o  exam ine th e  various w ays in which th e  
ex te rn a l  p a r t ic ip a n ts  su ch  a s  th e  School D istrict and  in te rnal (local) 
sc h o o lh o u se  p a r t ic ip a n ts  such  a s  t e a c h e r s  and  a d m in is t ra to rs  within 
Kendon school s y s te m  have  influenced th e  school te ch n o lo g y  
im p lem en ta tion  p rogram  o v e r  th e  p a s t  five years ;  and  to  exam ine  th e  
philosophical, a t t i tu d ina l ,  and  pedagog ica l is su e s  t h a t  th e  
individuals and  g ro u p s  within th e  school s y s te m  hold fo r  te c h n o lo g y  
im p le m e n ta t io n  in th e  curriculum  and th e ir  im plica tions fo r  Kendon 
schoo l curriculum  innovation  goals . Thus, I w as  particu larly  
in te r e s te d  in learning a b o u t  th e  dy nam ics  o f  in te rac t in g  f a c to r s  in 
Kendon school a s  a possib le  new  parad igm  o f  e f fe c t iv e  technolog ical 
c h an g e --  a parad igm  fo r  te c h n o lo g y  im p lem en ta tio n  p ro c e s s e s  and  
p ro c e d u re s .

160



161

Background and  S e tting
Kendon E lem entary  is one  o f th e  four Professional D evelopm ent 

schoo ls  in Lansing, Michigan. The school w as built in 1 9 5 8 ,  covering 
3 2 ,0 0 0  sq u a re  fe e t .  The mission of Kendon E lem entary  is to  p repare  
s tu d e n t s  fo r  th e  fu tu re  by working co o pera tiv e ly  w ith p a re n ts ,  
com m un ity  m em b ers ,  an d  educa tiona l faculty . The goal is to  c re a te  
an o rgan ized  and  su p p o r t iv e  learning env iron m en t w here  th e  school 
s y s te m  a c c e p ts  and  a c c o m m o d a te s  d ivers ity  and d ev e lo p m en ta l  
p rog ram s to  m e e t  individual needs . Technology  has b e en  con s idered  
a s  a s t r a te g ic  instructional tool ove r  th e  p a s t  school y e a r s  (i.e., 
s ince  th e  beginning o f  Kendon Professional ac tiv it ies  in th e  school). 
T he  school te c h n o lo g y  vision s tro ng ly  s t r e s s e s  p reparing  s tu d e n ts  to  
p a r t ic ip a te  and  c o n tr ib u te  to  a so c ie ty  in which in form ation  is 
cen tra l .  Kendon E lem entary  en joys th e  co o p era t io n  and  su p p o r t  of 
S t a t e  o f  Michigan Board o f  Education, Michigan P a r tn ersh ip  for New 
E ducation , Lansing School District, P ro fess iona l D ev e lo p m en t School 
P rogram s, and  Michigan S ta te  University.

T h e o re t ic a l  And P ro fess ion a l  Issues
R esearch  sh o w s t h a t  c h an g e  in schoo ls  requ ires  leadersh ip , 

s t a f f  d e v e lo p m e n t ,  m odifica tion  o f th e  o rgan iza tio na l  s t ru c tu re ,  and 
th e  invo lvem en t o f peop le  from  all a s p e c t s  o f  ed u ca tio n a l  s y s te m  
(Fullan, 1 9 8 2 ) .  According to  Senge  ( 1 9 9 0 ) ,  sh a red  vision, which is 
e s se n t ia l  fo r  su c c e s s  o f ch an g e ,  m u s t  evolve  th ro u g h  th e  dynam ic 
in te rac t io n  o f  o rg an iza tio n a l  m e m b e rs  and  leaders . I d e s ig n e d  th is  
s tu d y  p u rpose ly  to  s e e k  c o n te x tu a l  inform ation  specific  to  Kendon 
E lem en tary  t o  exam ine  t h e s e  claim s in th e  c o n te x t  o f techno log ical 
ch an g e s .

Second , I w as  in te re s te d  in u n d ers tand in g  th e  e x te n t  t o  which 
so m e  te a c h e r s  and  school p a re n ts  are  r e s i s ta n t  to  a sc h o o l 's  
innovation  p ro g ram s, particu larly  using tec h n o lo g y  a s  innovative  
too ls ; why sch oo ls  e x p e r ien c e  slow p ace  of te ch n o lo g y  
im p lem en ta t io n  p ro cess ;  an d  w h a t  in fluences ado p tio n  o f  tech n o lo g y  
in schoo l curriculum. A ccording to  S ta ce y  ( 1 9 9 2 ) ,  visions c an  die or
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fail to  d ev e lo p  if to o  m any  people  are  involved a t  th e  beginning of 
th e  te c h n o lo g y  im p lem en ta tion , w hen  leaders  fail to  a d v o c a te  the ir  
views, w hen  superfic ial ta lk  r a th e r  th a n  g ro u n d ed  inquiry and ac tion  
is th e  m e th o d  used. S enge  ( 1 9 9 0 )  a rg u es  th a t  th e  professional 
isolation o f  t e a c h e r s  limits a c c e s s  to  new  ideas and  b e t t e r  
so lu tions , d r ives  s t r e s s  inward, fails to  reco g n ize  and  praise  
su c c e ss ,  and  p e rm its  in co m p e te n ce  t o  ex is t  and  p e rs is t  to  th e  
d e tr im e n t  o f  s tu d e n ts ,  co lleagues , and  th e  t e a c h e r s  th em se lv e s .  
Lortie ( 1 9 7 5 )  confirm s t h a t  iso lation allows c o n se rv a t is m  and 
re s is ta n c e  t o  innovation in teach ing . Fullan & H arg reaves  (1 9 9 1 )  
th ink  p a r t ic ip a to ry  or co llabo ra tive  s i te -b a s e d  m a n a g e m e n t  is th e  
answ er. Fullan ( 1 9 9 3 )  p ro p o se s  six key e le m e n ts  to  change : vision; 
public and  political su p p o r t ;  ne tw orking , te a c h in g  and  learning 
c h an g e s ;  sh if t  o f  ro les and  responsib ili t ies  a t  t h e  school, d is tr ic t, 
and  s t a t e  levels from  con tro l to  su p p o r t  and  sh a red  decision making; 
and  policies n e ed  to  be  aligned around  beliefs and  p rac t ic es  of new 
sy s te m . According to  OTA (1 9 8 8 ) ,  so m e  barriers to  g r e a te r  use of 
te c h n o lo g y  in our sch oo ls  a re  mainly a s so c ia te d  with lack of 
e q u ip m en t,  in a d e q u a te  o r  inapp ro p ria te  training, and  te a c h e r s '  
anx ie ty  a b o u t  new  techno logy . To avoid te a c h e r s '  an x ie ty  and 
accoun tab il i ty , McKenzie ( 1 9 9 3 )  s u g g e s t s  t h a t  th e  school principal 
and his o r he r  s ta f f  n eed  to  a c c e p t  th e  c o n c e p t  o f 'm utual a d a p ta t io n 1 
t h a t  m ay lead  to  sh a red  leadersh ip  role and ow nership . In addition, 
th e  school a d m in is t ra to r  n e e d s  to  b reak  dow n th e  trad itiona l 
iso lation  o f sch o o ls  from  e x te rn a l  re so u rc e s  by inviting a rich flow 
o f  id eas  an d  possibilities, e spec ia lly  from  schoo l p a re n ts ,  
c o m m u n itie s ,  and  un ivers ities . Thus, a p p ro p r ia te  invo lvem en t o f 
local b u s in e s s e s  and  u n ivers it ies  p rov ides th e  schoo l s y s te m  with 
hum an  and  financial re so u rc e s  and  helps with m arke tin g  th e  school 
tec h n o lo g y  p rog ram s.

Many school ad m in is tra to rs ,  te a c h e rs ,  and  p a re n ts  a re  n o t  
in te re s te d  in te c h n o lo g y  fo r  te c h n o lo g y 's  sake , b u t  r a th e r  fo r  b e t t e r  
te a ch in g  and  b e t t e r  learning ex p er ien ces  fo r s tu d e n ts .  As a 
p ro p o n e n t  o f ed uca tion a l  tech n o lo g y  fo r  develop ing  co un tr ies ,  th is
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s tu d y , c o n d u c te d  in a c o u n try  w here  academ ic  com p u tin g  is well 
advanced , would provide m e with som e useful inform ation  on th e  
kinds o f  planning, d e v e lo p m e n t,  im p lem en ta tion , and  o rgan izational 
s t r u c tu r e s  and  s u p p o r t  s y s te m s  ap p rop ria te  fo r  a specific  school 
c o n te x t ,  e sp ec ia lly  in Africa.

M ethodology
The inves tiga tion  w as in th e  form  o f  a c a se  s tu d y  which 

fo cu sed  on th e  exam ination  of Kendon school reco rds  and personal 
o b se rv a t io n s ,  plus th e  ex am ina tion  o f beliefs, e x p e c ta t io n s ,  and 
genera l  p e rc e p t io n s  of Kendon faculty , s ta f f ,  p a re n ts ,  and com m unity  
b us iness  p a r tn e rs ,  o v e r  th e  p a s t  five y e a rs  ( 1 9 8 9 / 9 0 - 1 9 9 3 / 9 4 ) .

To ach ieve  th e  s tu d y  purposes, answ ers  w ere  so u g h t  to  th e  
following main q u e s t io n s  (1 )  W hat ch an g es  occu rred  in th e  u se s  of 
tec h n o lo g y  and  how did th e s e  in te ra c t  with o th e r  influences and 
o u tc o m e s? ;  (2 )  W hat c h a n g e s  occurred  in roles, policies, and  
p ro ce d u re s  in th e  school s y s te m  o v e r  tim e and  how did th e s e  
influence th e  im p lem en ta tio n  of techno logy?; and  (3 )  In w h a t  ways 
did e x p e c ta t io n s ,  beliefs , and  instructional p ra c t ic e s  o f  various 
a c to rs  within th e  school s y s te m  change  and how did th e s e  p ro m o te  
o r  h inder Kendon t e a c h e r s '  ad op tion  of te c h n o lo g y  in th e  curriculum?

Rationale fo r  th is  c a s e  s tu d y . If tech n o lo g ie s  are  being u sed  in 
c la ss ro o m s and  labo ra to ry  s e t t in g s ,  th en  th e re  is a need  to  
u n d e rs ta n d  th e  dy nam ics  ( s t r e n g th s  and w e a k n e s s e s )  within th e  
school s y s te m  t h a t  influence te a c h e r s '  adop tion  o f  tech n o lo g y  in th e  
curriculum  and  th e  kinds o f  instructional c h a n g e s  t h a t  ta k e  place as  
a re su l t  of tec h n o lo g y  im plem enta tion . The com bina tion  of b o th  
q u a n t i ta t iv e  and  qu a li ta t iv e  m e th o d o lo g ie s  in a c a s e  s tu d y  like th is  
one, n o t  only c a p tu re s  th e  genera l picture of th e  school s y s te m  and 
its  re la te d  issu es  and  p rob lem s, b u t  also p rov ides so m e  specific  
c o m p le m e n ta ry  in fo rm ation  t h a t  fa c i l i ta te s  u n d e rs tan d in g  a 
com plex  s y s te m .
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D ata co llec tion  and  d a ta  analysis. S ix teen  peop le  within th e  
school s y s te m  p a r t ic ip a te d  in th e  s tudy . The re sea rch  involved a 
tw o -s ta g e  a p p ro a ch  to  th e  d a ta  collection. Review o f  school 
d o c u m e n ts ,  p a r t ic ip a n t  o b se rv a t io n s ,  and  fo rm ativ e  ev a lu a tion  
fo rm ed  s t a g e  one . Som e of w h a t  w as learned  here  fo rm ed  th e  basis 
for c o n s t ru c t in g  q u a n t i ta t iv e  and  qua li ta t ive  q u e s t io n n a ire  u sed  for 
s e l f -a d m in is te re d  su rv e y  and  follow-up individual and  g ro up  
in te rv iew s which fo rm ed  s t a g e  two.

S ta tis t ic a l  analysis  (visual and  su m m ary )  w as  u se d  to  
d e sc r ib e  th e  d a ta  g a th e r e d  in se lf -ad m in is te red  su rv ey  and  personal 
in terv iew s. T he s ta t i s t ic a l  analysis  w as  s u p p o r te d  by th e  
p a r t ic ip a n ts ' gen era l  c o m m e n ts  and m y personal o b se rv a t io n  d a ta .  
Major f indings a re  d isc u sse d  in th e  following se c t io n s .

W hat I Learned from  th e  S tudy
O v e rv ie w

T he  review  o f  l i te ra tu re ,  Kendon school reco rds ,  informal 
fo rm a tiv e  ev a lu a tion  and  in terview s, and  my persona l o b se rv a t io n s  
a t  Kendon school c o n te x t  (i.e., s t a g e  one )  and se lf-ad m in is te red  
su rv ey  and  follow-up in terv iew s (i.e., s t a g e  tw o )  he lped  m e to  
iden tify  so m e  im p o r ta n t  issu es  p e r t in e n t  to  te c h n o lo g y  
im p lem en ta tio n  in a com plex  school sy s te m . I lea rned  a b o u t  gradual 
and  sh a rp  diffusion of innovations  over tim e; s y s te m  dynam ics , 
particu larly  th e  sh ifting  ro les  o f  te c h n o lo g y  lea d e rs  and  follow ers 
within a schoo l sy s te m ; th e  im p o rtan ce  o f p rese rv ice  and  inservice 
train ing  fo r  e f fe c t iv e  te c h n o lo g y  im plem enta tion ; th e  n e ed  for 
su p p o r t  s y s te m s  from  within and  o u ts id e  th e  school c o n te x t ;  th e  
role o f  p e rc e p t io n s /c h a n g in g  p e rcep tio n s ;  th e  n e e d  fo r  co llabora tion  
o r te a m  work am o ng  individuals and  g roup s  within a school sy s tem ; 
th e  e f f e c t s  o f  belief s y s te m s  and  e x p e c ta t io n s  on tech n o lo g y  
adop tio n ; t im e  c o n s t ra in ts ;  and  techno log ica l e f f e c t s  on instruction .
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Evolution o f  E ducational T echno logy  Im p lem en ta tion
L essons  lea rned  a t  four d is t in c t  p h a se s  o f th e  im p lem en ta tion  

p ro c e s s  w ith  r e s p e c t  t o  diffusion of innovations, in s truc tiona l 
p ra c t ic e s ,  and  su s ta in ab il i ty  o f techno log ica l innova tio ns  are 
p r e s e n te d  in th e  following sess io n s .

Phase  I: In troduction  o f T echno logy  with Innovators  ( 1 9 8 9 / 9 0 ) .  
L essons  learned  a t  th is  p h a se  of th e  im p lem en ta tion  a re  descr ibed  
a s  th e  following.

Innovation decisions. The f irs t  a d o p tio n  o f techno log ica l 
innovations w as b a sed  on th e  personal decision of one  t e a c h e r  to  
w e lcom e  o u ts id e  a g e n t s  t o  bring app lica tions o f  tec h n o lo g y  in to  his 
c lassroom . In o th e r  w ords, th e  f irst adop tion  w as a m o d e s t  " b o tto m - 
up" s t a r t  which w as  well publicized within th e  school. The idea of 
inviting e x te rn a l  a g e n t s  t o  s u p p o r t  th e  techno log ica l innovations 
w as a f i r s t  im p o r ta n t  decision . S ubseq uen tly , th e  fo rm atio n  o f 
tec h n o lo g y  group, cons is t ing  of internal and  ex te rn a l  a g e n ts ,  to  
m an ag e  or su p p o r t  th e  innovations w as a s t r a te g ic  plan. The decision 
o f  th e  in no va to rs  t o  e m p o w er  th e  s tu d e n ts  f irs t  w as a m ore 
s tu d e n t - c e n te r e d  approach . The su c c e ss  o f  Kendon 5 th  Grade 
Multimedia P ro jec t, which s t a r t e d  on small sca le  and s u p p o r te d  by a 
few  tec h n o lo g y  leaders , c o n tr ib u te d  to  la te r  schoolw ide ado p tio n  of 
tech n o lo g y . This su p p o r ts  S ta c e y 's  ( 1 9 9 2 )  a sse r t io n  t h a t  visions can  
die o r  fail t o  d ev e lo p  in th e  first place if to o  m any  peop le  are 
involved a t  th e  beginning o f  a new  program . The Kendon experience  
also confirm s t h a t  o f S en ge  (1 9 9 0 )  which s t a t e s  t h a t  try ing  to  g e t  
e v e ry o n e  on  board  in a d v an ce  o f action  c a n n o t  work b e c a u se  it d o e s  
no t  c o n n e c t  t o  th e  reality  o f  dynam ic com plexity .

Instructional strategies. T he kind o f  learning s ty le  in th is  
ex p e r im e n ta l  c la ss  w as m o re  o f  d iscovery  o r  e x p lo ra to ry  since 
s t u d e n t s  d irec tly  in te r a c te d  w ith t h o s e  new m ultim ed ia  learning 
too ls . T he  role o f  th e  t e a c h e r  was, th e re fo re ,  m ore o f  c lassroom
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m a n a g e m e n t .  The c rea tio n  of a c lass  "n ew s le t te r"  th rou gh  s tu d e n ts '  
own e f fo r t s  ind ica te s  t h a t  em pow ering  s tu d e n ts  th ro u g h  s tu d e n t-  
c e n te re d  ap p ro ach  could be  a s t r a te g ic  plan to  tech no lo gy  
im p lem en ta t io n  in schools . However, t e a c h e r  g u idance  is a lw ays 
im p o r ta n t  to  m ake such  learning happen .

Sustainability . The issues o f  limited eq u ip m en t,  t e a c h e r 's  lack 
of e x p e r t is e  in tech no lo gy , and  s tu d e n t - c e n te r e d  app roach , lead me 
to  conc lud e  here  t h a t  th e  sus ta inab ility  o f  th e  innovations during 
th is  f i rs t  p h a se  w as a m ajor problem .

P hase  II: Early A d o p te rs  ( 1 9 9 0 /9 1  & 1 9 9 1 /9 2 )  Som e of th e  
lesson s  lea rned  a t  th is  p h a se  are  p re s e n te d  a s  th e  following.

Diffusion decisions. The need  for s ta f f  d e v e lo p m e n t and 
techn ica l  s u p p o r t  required  a new  a p p ro a ch  to  o rgan iza tional 
m a n a g e m e n t  su ch  a s  th e  designa tion  o f  ne tw ork  m an a g e rs  in th e  
school in o rd e r  to  sp re a d  th e  innovations. Two individual t e a c h e r s  
w ere  th e  early  a d o p te rs .  T heir  decis ions to  a d o p t  th e  innovations 
w ere  on th e  basis  o f  volun tarism , en th u s ia sm , belief, and  personal 
in te re s t .  D esp ite  th e  increase  in n um ber  o f  c o m p u te r s  in th e  school 
from  4  to  11, it w as  critical a t  th is  s t a g e  to  build t e a c h e r s '  
co n fid en ce  and  t r u s t  a b o u t  th e  innovations.

Instructional practices. T he early  techno logy  ad o p tio n  p ro ce ss  
a t  Kendon w as "idea sharing" s t r a te g y  am ong  peers . T he early  
a d o p te r s  p ra c t ic e d  c o o p e ra t iv e  teach in g  and  learning s ty les .  T eam  
tea c h in g  and  small g rou p  writing p ro je c ts  p rac t ic ed  by t h e s e  tw o  
te a c h e r s  and  th e ir  s t u d e n t s  s t a r t e d  t o  sh if t  th e  "individual" to  
"g roup"  in s truc tion a l  p ro c e s s e s  in th e s e  c la ss ro o m s .

S u sta inab ility . Given th e  f a c t  t h a t  th e  school still n e e d e d  m ore 
e q u ip m e n t  t o  a t t r a c t  m ore  te a c h e rs ,  t h a t  t h e  ex te rn a l  a g e n ts  w ere  
th e  p ivo t o f th e  innovations, and  t h a t  th e  s tu d e n t - c e n te r e d  app ro ach
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w as still m a in ta in ed ,  th e  su s ta in ab i l i ty  of th e  in n o v a tio n s  w as still 
q u e s t io n a b le .  However, d e m o n s tra t io n  o f  p e rson a l  and  p ro fessional 
in te re s ts ,  th e  new  te c h n o lo g y  skills acqu ired  a s  well a s  th e  
lead ersh ip  role p layed  by th e s e  early  a d o p te r s  w ere  indications of 
g r e a t e r  su s ta in ab il i ty  o f  th e  innovations.

P hase  III: Early Majority A d o p te rs  ( 1 9 9 2 / 9 3 ) . T he  following 
a re  th e  le ssons  lea rned  a t  th is  phase .

Diffusion decisions. The pace  of adop tion  perceived  in th e  
1 9 9 2 / 9 3  school y e a r  w as  rela tively  slow. In general, m o s t  o f th e  
t e a c h e r s  ind ica ted  t h a t  th e y  did n o t  receive  any  su b s ta n t ia l  
tec h n o lo g y  tra in ing  in th e i r  co llege  e d u ca tio n . This lack of 
te c h n o lo g y  e x p e r ien c e  initially c r e a te d  fe a rs  (p o s e d  p rob lem s)  for 
so m e  te a c h e r s .  This finding confirm s t h a t  o f  Collins ( 1 9 8 7 )  t h a t  
s ince  t e a c h e r s  typically  t e a c h  a s  th e y  w ere  ta u g h t ,  upgrad ing  th e  
tec h n o lo g ic a l  skills o f e d u c a t io n  fa c u l ty  is an e s se n t ia l  f i r s t  s t e p  
fo r  p rep a r in g  tech n o lo g ica lly  l i te ra te  e n try - lev e l  t e a c h e r s .  This 
n e c e s s i t a t e d  new  a p p ro a c h e s  to  im p lem en ta t io n  s t r a te g ie s .  S ta ff  
d e v e lo p m e n t  and  tech n ica l  su p p o r t  s t r a te g ie s  w ere  e m p h a s ize d .  This 
m ove t o  t e a c h e r - c e n te r e d  ap p ro ach  w as g r e e te d  w ith m ore  te a c h e r  
pa rt ic ip a tio n  in te c h n o lo g y  p ro g ram s and  ac tiv it ies . T e a c h e rs  began  
to  a s su m e  new  tec h n o lo g y  roles in th e  school. For exam ple , all m ajor 
tec h n o lo g y  decis ions  w ere  ta k e n  by te a c h e r s  in s tea d  o f  th e  
tec h n o lo g y  group. T e a c h e rs  b eg an  to  con so lid a te  ideas and  ex p ert ise ,  
th u s  indicating t h a t  th e  im p lem en ta tio n  p ro c e ss  w as m oving 
gradually  from  individual t o  small group, and  th e n  to  large g roup  
ac tiv i t ie s .  In o th e r  w ords, Kendon te c h n o lo g y  diffusion p ro c e ss  
c o n tin u ed  to  follow a "b o t to m -u p "  approach .

instructional practices. The f a c t  t h a t  a s tu d e n t - c e n te r e d  
a p p ro a c h  w as  still m a in ta ined  b u t  with m axim um  t e a c h e r  gu idance , 
b o th  d iscovery  and  gu ided  learning w ere  very  co m m on  in Kendon 
c la ss ro o m s . T he co m bin a tion  o f t h e s e  tw o  in s truc tiona l p ro c e s s e s
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sh if ted  " s tu d e n t- te c h n o lo g y "  in te rac tiv e  p ro c e ss  to  " te a c h e r -  
t e c h n o lo g y - s tu d e n t"  in te ra c t iv e  p ro c e s s e s .

Sustainability . The ex te rn a l  a g e n ts  con tin ued  to  initiate  and 
s u p p o r t  m any  c la ss  tec h n o lo g y  ac tiv it ie s  and  t h e s e  ac tiv i t ie s  w ere  
mainly c e n te r e d  on s tu d e n ts .  In addition, no new  e q u ip m e n t  w as 
rece iv ed  t h a t  school y e a r  to  e n h an c e  hands-on  ac tiv it ies . All th e s e  
f a c to r s  implied t h a t  su s ta in ab il i ty  o f  th e  in n o v a tio n s  w ere  still 
q u e s t io n a b le .

P hase  IV: L ate  Majority A d o p te rs  ( 1 9 9 3 / 9 4 ) . The lessons 
learned  a t  th is  phase  are  d escr ib ed  a s  th e  following.

Schoolwide diffusion. The 1 9 9 3 / 9 4  school y e a r  m arked  a 
t re m e n d o u s  ch an g e  in th e  h istory  o f  Kendon tech no logy  
im p le m e n ta t io n  p ro g ram s o v e r  th e  p a s t  four y e a rs ,  particu larly  in 
e q u ip m en t,  s t a f f  d e v e lo p m e n t,  ins truction , and  g enera l  p e rc ep tio n s  
on th e  dynam ics  of th e  school sy s te m . The sh a rp  increase  in th e  
nu m ber  o f c o m p u te rs  (i.e., from  11 to  5 1 )  re su lted  in schoolwide 
adop tion  of c o m p u te r s  in th e  c la ss room s and th e  c o m p u te r  teach in g  
labora to ry . The em p h asis  on a s tu d e n t - c e n te r e d  w as sh if ted  to  a 
t e a c h e r - c e n te r e d  ap p roach . The particu la r a t t e n t io n  given to  in- 
se rv ice  tra in ing  and  techn ica l  a s s i s ta n c e  m o tiv a te d  all Kendon 
te a c h e r s  and  s tu d e n ts  t o  e ffec tive ly  use  th e  techno logy  a s  an 
in s t ru c t io n a l  to o l.

Instructional practices. The schoolw ide  techno log ica l 
innovations  b ro u g h t  new  instructional ch a llen g es  to  t e a c h e r s .  All 
Kendon t e a c h e r s  g o t  involved in co llabora tive  teach in g , th e re fo re ,  
on e -o n -o n e ,  and  small and  large g roup  in s truc tiona l p ra c t ic e s  
b e c a m e  co m m o n  in Kendon c la ssroom s. In addition, th e  trad itional 
s tu d e n t  c la ss ro o m  se a tw o rk  w as s u p p o r te d  by p rac tica l o r  real 
world p rob lem -so lv ing  using c o m p u te rs .  For in s tan c e ,  com m un ity  
bu s in ess  p a r tn e r s  b e c a m e  m ore  involved in Kendon instructional
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program s. More specifically, it w as am azing  to  s e e  s tu d e n ts  in tw o  
4 th  g ra d e  c la ss ro o m s  talking with th e ir  bank p a r tn e rs  a b o u t  banking 
o p e ra t io n s  as  well a s  working with th e m  as  bank te l le rs  a t  th e  
c o m p u te r  te rm ina ls . In addition, th e  s tu d e n ts  u sed  th e  c lassroom  
te le c o m m u n ic a t io n  w o rk s ta t io n s  to  se a rc h  fo r  in fo rm ation  from  th e  
main bank.

Sustainability . The schoolw ide app lica tions  o f  c o m p u te rs  in 
th e  curriculum had m any hop es . For ins tance , th e  "b o tto m -u p "  
ap p ro ach  a d o p te d  in th e  school, th e  sh if t  from  s tu d e n t- c e n te re d  to  
te a c h e r -c e n te re d  app ro ach , and th e  4 0  c o m p u te rs  and  netw ork  
m a n a g e m e n t  in -serv ice  tra in ing  o f fe re d  by th e  School District w ere  
c le a r  ev id e n ce  o f  su s ta inab il i ty  o f te c h n o lo g y  app lica tions  in th e  
curriculum . However, fo r  th e  f a c t  t h a t  un ivers ity  c o llab o ra to rs  w ere  
th e  m ajo r  p rov iders  o f  techn ica l  a s s is ta n c e  to  t e a c h e r s  and 
s tu d e n ts ,  sus ta inab il i ty  o f  th e  innovations rem ained  a p o ten tia l  
p rob lem  until t h e  School D istric t a s s u m e s  g r e a t e r  financial 
responsib ility  fo r  th e  s u p p o r t  which is n eed e d .

W hat th e  P ar t ic ipan ts  Sav a b o u t  Changing P a t te rn s  
o f  T echno logy  Leadersh ip

O ver th e  p a s t  five y ea rs ,  th e  school principal, a few  Kendon 
te a c h e r s ,  and  Michigan S t a t e  University  c o llab o ra to rs  w ere  
classified  a s  te c h n o lo g y  leaders . T he  Lansing School District, Kendon 
p a re n ts ,  and  co m m u n ity  b u s in e ss  p a r tn e r s  w ere  c lass ified  a s  
f o l lo w e r s .

Roles and  Influences of T echno logy  L eaders
T he  schoo l a d m in is t ra to r  ( in te rnal a g e n t ) .  T he  p a r t ic ip a n ts  

ind ica ted  t h a t  th e  school principal, has b e en  very  suppo rt ive , 
c o m m itted ,  and d e d ic a te d  to  goals  and n e ed s  o f  tech no lo gy  in th e  
lines of t e a c h e r s  and  s tu d e n ts .  She has a lw ays b e e n  a fo re runn er  in 
th e  school tec h n o lo g y  e ffo r ts .  She is aw are  and  u n d e rs ta n d s  th e  
im p a c ts  o f  te c h n o lo g y  on p r e s e n t  and  fu tu re  instructional ac tiv it ies .
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She p ro m o te s  th e  tec h n o lo g y  ideas with em p h asis  on n e ed s .  All her 
a c t io n s  a re  being a c c o m p a n ie d  with ex am p les ,  m o tiva tion s , 
e n th u s ia sm , c o o p e ra t io n ,  o p e n n e ss ,  and  self- con fidence .

Kendon facu lty  ( in ternal a g e n t) .  The s tu d y  ind icated  t h a t  
te a c h e r s  w ere  very  recep tiv e  t o  th e  tech n o lo g y  plan d e sp i te  som e  
pess im is tic  v iew s m a n ife s te d  in th e  1 9 8 9 / 9 0  and  1 9 9 1 / 9 2  school 
years . T hey  w orked  coopera tive ly , a c c o m m o d a te d  and d e d ic a te d  to  
th e  school-w ide tec h n o lo g y  p ro g ram s during 1 9 9 3 / 9 4  school year. 
P ee r  m en to rin g  o r  co llabo ra tive  e f fo r t s  a s  well a s  p e rso na l  and 
p ro fessional in te re s ts  had  b e en  th e  c o rn e rs to n e  to  t e a c h e r s  general 
adop tion  o f Kendon tech n o lo g y  im p lem en ta tion  plan.

T echno lo gy  m a n a g e rs  (in ternal a g e n ts ) .  T he  desig na tion  of tw o 
te a c h e rs ,  by th e  t e a c h e r s  th em se lv e s ,  a s  ne tw ork  m a n a g e rs  had 
positive  im p a c ts  on th e  im p lem en ta t io n  p ro cess .  The specia l 
inserv ice  tra in ing  which t h e y  rece iv ed  from  th e  School District, 
th e ir  p e rso n a l  and  p ro fess iona l  c o n sc io u sn ess ,  and  c o m m itm e n ts  all 
have  c o n tr ib u te d  to  s t a f f  d e v e lo p m e n t  and  th e  su b s e q u e n t  school- 
wide a d o p tio n  o f  th e  tech n o lo g y  im p lem en ta tion . D esp ite  th o s e  
e f fo r t s ,  th e  p a r t ic ip a n ts  rea lized  t h a t  th e s e  n e tw o rk  m a n a g e rs  
n e e d e d  m ore  tim e  to  work o u t  c o m p u te r  problem s. Equally, th e y  
n e e d e d  m o n e ta ry  incen tives  o r o th e r  c o m p e n sa tio n  fo r  th e  serv ices .

University  c o l la b o ra to rs  (ex te rn a l  a g e n ts ) .  The techn ica l  
ex p e r t is e ,  se lf  and  p ro fess io na l  c o m m itm e n ts  o f Michigan S ta te  
University  c o llab o ra to rs  a n d  m ateria l  in cen tives  from  PDS and  MPNE 
had been  very  in s tru m en ta l  in g e t t in g  th e  tech n o lo g y  plan in place. 
However, Kendon t e a c h e r s  e x p e c te d  m ore  regu lar  v is its  o r  follow- 
ups o f  Michigan S t a te  University  facu lty  m e m b e rs  re spon sib le  for 
th e  various PDS p ro jec ts  a t  Kendon.
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Roles and  Influences o f  T echno logy  Followers
T he schoo l d is tr ic t  (ex te rn a l  a a e n t ) .  Regarding th e  to p  

ad m in is t ra to rs ,  t h e  s tu d y  in d ica te s  th e  School D istric t w as  highly 
su p p o rtiv e  in w ords b u t  slow  in ac t io n s  during th e  period b e tw e e n  
1 9 8 9 / 9 0  and 1 9 9 2 / 9 3  school years . However, in 1 9 9 3 / 9 4  school 
year, th e  D is tr ic t 's  g ra n t  of 4 0  m ic ro co m p u te rs  and e n c o u ra g e m e n t  
to  te a c h e r s '  e f fo r ts  had  a very  positive  im p ac t on th e  innovations. 
The p a r t ic ip a n ts  fe l t  th e  District Office and  th e  school n e e d  to  work 
m ore c losely  to  su s ta in  th e  techno log ica l innovations a t  Kendon.

Kendon p a re n ts  (ex te rn a l  a g e n ts )  B e tw een  1 9 8 9 -9 2 ,  Kendon 
p a re n ts  did n o t  play any  significant role and  th a t  th e y  did n o t  have 
s t ro n g  influence on th e  im p lem en ta tion . However, b e tw e e n  1 9 9 2 / 9 3  
and 9 3 / 9 4  school years ,  th o s e  w ho se rv ed  on th e  School 
Im p ro vem en t T eam  co n s tru c t iv e ly  w orked  with Kendon fac u l ty  on 
th e  tech n o lo g y  plan. As th e y  b e co m e  m ore involved with tech n o lo g y  
p rog ram s and  with m ore b ra ins to rm ing  from  th e  s ta f f ,  th e y  b eg an  to  
gain m ore  influence on th e  techno logy  plan.

C om m unity  b u s in e ss  p a r tn e r s  (ex te rn a l  a g e n ts ) .  T he  financial 
and  personnel su p p o r t  s y s te m s  from  th e  local c red it  union had, to  
so m e  e x te n t ,  influenced th e  techn o log y  program . Their su p p o r t  and  
pa rt ic ipa tion  in so m e  c la ss ro o m s  e n h a n c e d  s tu d e n ts '  u n d e rs tan d in g  
of real world ap p lica tions  o f th e  s u b je c t - m a t te r  su ch  as  
m a th e m a tic s  app lica tions in banking. A m ong th e  leaders , b e tw e e n  
1 9 8 9 / 9 0 - 1 9 9 2 / 9 3 ,  th e  schoo l principal w as  c lassified  a s  t h e  key 
tec h n o lo g y  leader. The s tu d y  reveals  t h a t  th e  school principal has 
been  very  supp ortive , c o m m itted ,  and d e d ic a te d  to  goals  and  n e ed s  of 
tech n o lo g y  in th e  lines o f te a c h e r s  and  s tu d e n ts .  She has  alw ays 
been  a fo re ru n n e r  in th e  school techn o log y  e ffo r ts .  She is aw are  and 
u n d e rs ta n d s  th e  im p ac ts  o f  tech n o lo g y  on p re s e n t  and  fu tu re  
in s truc tion a l  ac t iv it ies . She p ro m o te s  th e  tec h n o lo g y  id eas  with 
e m p h as is  on need s . All h e r  ac t io n s  are  being acco m p an ied  with 
exam ples , m o tiv a tio n s , c o o p e ra t io n ,  and  se lf  con fid ence .
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Shifting Roles o f L ead ers  and  Followers.
Upon th e  d es igna tion  of ne tw ork  m an a g ers  in 1 9 9 3 / 9 4  school 

year, th e  key  tech n o lo g y  leadersh ip  role sh if ted  from  th e  school 
principal t o  th e  ne tw ork  m an agers . In addition, so m e  o f  th e  te a c h e r s  
and  un ivers ity  c o lla b o ra to rs ' in fluences sh if te d  to  th e  ne tw ork  
m an ag ers .  In teresting ly , n o t  only so m e  of th e  te a c h e r s '  in fluences 
sh if ted  to  th e  tw o  g roup s  (i.e., key techno logy  leaders) , b u t  also th e  
overall beliefs , e x p e c ta t io n s ,  and  in s truc tion a l  ro les c h a n g e d  
d irec tion . T he p a r t ic ip a n ts '  p e rce iv ed  an in c reased  sh if t  of positive  
influences from  th e  p a s t  ( 1 9 8 9 / 9 0 - 1 9 9 2 / 9 3 )  to  p re s e n t  ( 1 9 9 3 / 9 4 )  
by all g ro u p s  within th e  schoo l sy s te m , e x c e p t  th e  School D istrict 
which sh ow ed  d e c re a s e d  influence on th e  tech n o lo g y  
im p lem en ta tion . This m ay  imply t h a t  b o th  lead ers  an d  followers, 
w ith  t h e  ex ce p tio n  of Lansing School District, b eg an  to  a ssu m e  
sh a re d  responsib ili t ies  which in fluenced  th e  g e n e ra l  a d o p tio n  o f  
te c h n o lo g y  in th e  school. Such sh if ts  su p p o r t  th e  s t a t e m e n t  by Fullan 
( 1 9 9 3 )  t h a t  t o  ach ieve  c h a n g e  in th e  c lassroom , ad m in is tra t ive  roles 
and  responsib ilities n e ed  to  sh if t  a t  th e  school, d is tr ic t ,  and  s t a t e  
levels. This kind of p e e r-m en to r in g  s y s te m  su p p o r ts  th e  a rg u m e n t  by 
Fullan & H arg reaves  ( 1 9 9 1 )  t h a t  p a r t ic ip a to ry  o r  co llabo ra tiv e  s ite -  
b a sed  m a n a g e m e n t  is th e  an sw er t o  t e a c h e r s '  anxiety . Such in-house 
s u p p o r t  s y s te m s  also su p p o r ts  th e  view of Wenid and M atth ew s 
( 1 9 8 3 )  t h a t  if techn o log y  is to  work, it m u s t  be su p p o r te d  by all 
p e rso n n e l  within th e  schoo l sy s te m .

C h a ra c te r is t ic s  spec if ic  t o  Kendon tec h n o lo g y  lead e rsh ip  role. 
The m ajor c h a ra c te r i s t ic s  o f  th e  lea d e rs  iden tified  a s  high w ere  
g ro u p  a s s is ta n c e ,  p e rso n a l  a s s i s ta n c e ,  m o tiva tio na l  s t r a te g ie s ,  and 
rich id ea s  fo re ru n n e rs  w ith  s t ro n g  c o m m u n ica tio n  skills. Monitoring 
s t r a te g ie s  and  th e  role o f  so m e  lead e rs  a s  f ro n t- ru n n e rs  w ere  
identified  a s  low am ong  th e  leaders . In addition  to  th o s e  high and 
low a t t r ib u te s ,  th e  p a r t ic ip a n ts  n o te d  t h a t  th e  lead ers  sh ow ed  
confidence , e n th u s ia sm , e n c o u ra g e m e n t ,  hard  work, o p en -  
m indedness , and c o m m itm en t .
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The pa r t ic ipan ts  n o t e d  t h a t  th e  tech no lo gy  leaders  e x p e c te d  
more  t im e and  e q u ip m e n t  for  t e a c h e r s  t o  learn and m a s t e r  th e  
tech n o lo g y  in o rd e r  t o  effec t ive ly  use t h e  techno logy  t o  en h an c e  
teach ing  and  learning in t h e  c lassroom. Again, t h e  leaders  e x p e c te d  
Kendon t e a c h e r s ’ team w ork  or  co - teach ing  to  be a model  for 
tech n o log ica l  innova t ions  within schools .

The s tu d y  indicated t h a t  more  people  g o t  involved a t  
d e v e lo p m e n t ,  im plem enta t ion ,  and  evaluat ion  s t a g e s  in th e  1 9 9 3 / 9 4  
school  year ,  t h u s  au gm e n t in g  t h e  sh a red  responsibili t ies  am ong  
t e c h n o lo g y  leaders  and  followers. This w as  c o n s i s t e n t  with th e  
perce ived  s h a re d  influences o f  t e c h n o lo g y  leaders  and  followers. The 
dynam ics  of  Kendon leadership  role confirms th e  condit ions  of 
dynamic complexity  by Serge  ( 1 9 9 0 )  t h a t  one  needs  a good  deal  of 
ref lec t ive  e x p er ience  b e fo re  o n e  can  form plausible vision; and t h a t  
s h a re d  vision, which is e ssen t ia l  fo r  s u c c e s s  of  chang e ,  m u s t  evolve 
th ro u g h  t h e  dynam ic  in te rac t ion  o f  organizat ional  m e m b e r s  and 
l e a d e r s .

W hat  t h e  Par t ic ipants  Sav a b o u t  Changing 
P e rce p t io n s  of  Educational  T echno logy  

T he  e x t e n t  t o  which th e  pa r t ic ipan ts  perce ived  Kendon 
t e a c h e r s '  beliefs, e x p e c ta t io n s ,  adop t ion  o f  techno logy ,  and  th e  
im p a c t s  o f  t e c h n o lo g y  on  ins t ruct ion  are  d iscu ssed  in t h e  following 
s e s s i o n s .

P e rce iv ed  T e a c h e r s '  Beliefs
T he  p a r t ic ipan ts  p e rc e p t io n s  o f  Kendon t e a c h e r s '  beliefs 

sh i f t ed  th e i r  loca t ions  in t h e  p a s t  ( 1 9 8 9 / 9 0 - 1 9 9 3 / 9 4 )  t o  relatively 
high locat ions  in t h e  1 9 9 3 / 9 4  school year .  T hey  perce ived  t h a t  
t e a c h e r s '  beliefs in t ec hn o log y  m oved  t o  a new direction in 1 9 9 3 / 9 4  
school  y e a r  and  th is  highly a f f e c t e d  t h e  im p lem en ta t ion  process .  
According t o  th e m ,  t e a c h e r s '  beliefs  in technolog ica l  innovat ions  
w ere  principally b a s e d  on the i r  prior knowledge,  ex p e r ien c e  with t h e  
techno logy ,  a nd  personal  c o m m i tm e n t s .  T ea ch e rs  believed t h a t
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t echno logy  would be  helpful if it is u sed  to  reinforce  b u t  no t  to  
rep lace  t r a d i t io n a l  ins t ruc t ion .

Perce ived  T e a c h e r s '  E xpec ta t ions
The  pa r t ic ipan ts '  p e rcep t io n s  of  t e a c h e r s  e x p e c t a t i o n s  of 

m ore  techn ica l  su p p o r t ,  inservice t e c h n o lo g y  training p ro g ram s  
be fore  e f fe c t iv e ly  in teg ra t ing  t h e s e  m o d e rn  ins t ruc t iona l  to o ls  into 
t h e  curriculum, and  more  t e a m  work during th e  im p lem en ta t io n  
p rocess  sh i f t ed  f rom  the i r  locations in t h e  p a s t  ( 1 9 8 9 / 9 0  
- 1 9 9 2 / 9 3 )  in approx im ate ly  th e  s a m e  direc tion  to  the i r  loca t ions  in 
t h e  1 9 9 3 / 9 4  school year .  T he  par t ic ipants '  pe rce ived  t h a t  t e a c h e r s  
e x p e c te d  more  t e a m  work. This finding su p p o r t s  th e  a rg u m e n t  by 
Fullan & H arg reaves  ( 1 9 9 1 )  t h a t  pa r t ic ipa to ry  o r  co l labora t ive  s i te-  
b a sed  m a n a g e m e n t  is t h e  an sw er  to  t e a c h e r s '  anxiety .  Such in-house 
su p p o r t  s y s t e m s  also s u p p o r t s  t h e  view of  Wenid and M at thews 
( 1 9 8 3 )  t h a t  if tech no lo gy  is t o  work, it m u s t  be s u p p o r te d  by all 
pe rsonnel  within t h e  school  s y s te m .  Preserv ice  and  inservice 
t e c h n o lo g y  training, techn ica l  s u p p o r t  se rv ices ,  and  t im e  for  
t e c h n o lo g y  act iv i t ies  w ere  so m e  of  t h e  o t h e r  pe rce ived  
e x p ec ta t io n s .  T h e s e  issues  confirm th e  OTA ( 1 9 8 8 )  f indings th a t ,  
s o m e  barr iers  t o  g r e a t e r  use  of  t e c h n o lo g y  in ou r  schoo ls  a re  mainly 
a s so c ia t e d  with lack o f  e q u ip m en t ,  i n a d e q u a te  o r  inappropr ia te  
training, and  t e a c h e r s '  anx ie ty  a b o u t  new techno logy .  One im p o r tan t  
obse rva t ion  was  t im e  fac to r .  Over th e  p a s t  five y ears ,  t im e  
c o n s t r a in t s  or  l imita t ions rem ained  u n ch anged .  Time t o  learn and 
m a s t e r  t h e s e  new tea ch in g  too ls  has  a lways b e e n  a major  conce rn  of  
t h e  teach e rs .  Som e  t e a c h e r s  e x p e c te d  a school policy t h a t  would 
s t ipu la te  t h e  a s s e s s m e n t  o f  organizat ional  cu l tu re  o f  t h e  school  and 
t h e  im pac ts  o f  te c h n o lo g y  on instruction.

T eachers '  Adopt ion  of Technology
The pa r t ic ipan ts '  opinions a b o u t  t h e  e x t e n t  t o  which 

curriculum called for  th e  use  of techno logy ,  t h e  e x t e n t  t o  which 
t e a c h e r s  applied  t e c h n o lo g y  in th e  curr iculum and  in d i f fe ren t
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c o n t e n t  a reas ,  and  how t e a c h e r s  fe l t  co m fo r tab le  using techno logy  
sh i f ted  in th e  p a s t  t o  o ne  direction in 1 9 9 3 / 9 4  school year .  The 
par t ic ipan ts  s t a t e d  t h a t  th e  pace  a t  which t e a c h e r s  a d o p te d  th e  
techno logy  w as  gradual  o r  slow b u t  t h a t  gave  th e m  enough  t im e  t o  
learn a b o u t  t h e  technology .  The s tu d y  revealed  t h a t  Kendon t e a c h e r s  
in g enera l  found  it difficult initially t o  a d ju s t  t o  t h e  techno logy .
This w as  mainly due  t o  lack of  self confidence ,  skills, and  
knowledge.  Despite  t h e  genera l  im prov em en t  of  t e a c h e r s '  c o m p u te r  
c o m p e te n c y  in t h e  1 9 9 3 / 9 4  school year ,  t h e r e  is still m ore  room  for  
im p ro v e m e n t  in o rd e r  to  e f fec t ive ly  in te g ra te  t h e  t e c h n o lo g y  in th e  
c u r r i c u lu m .

Im pac ts  o f  T echno logy  on  Instruction
The p a r t ic ip a n ts '  p e rc e p t io n s  o f  technolog ica l  innovat ions  and 

quali ty o f  instruct ion  c h a n g e d  gradually each  year ,  f rom  1 9 8 9 / 9 0  to  
1 9 9 2 / 9 3  school  years .  T h e s e  pe rcep t io n s  sh i f ted  sharply  in t h e  
1 9 9 3 / 9 4  school  year .  The  p a r t ic ipan ts  a lso fe l t  ins t ruct ion  would be 
highly a f f e c t e d  if t h e  nu m b er  of  t h e  c o m p u te r s  in t h e  school  are  
inc reased  o r  d e c r e a s e d .  In genera l  all t h e  p a r t ic ipan ts  w ere  
op t im is t ic  t h a t  doubling t h e  n u m b er  of  c o m p u te r s  would help 
t e a c h e r s  t o  a c c o m m o d a t e  bo th  individual and  g roup  instruct ion.

Kendon Technology as a Model
The pa r t ic ipan ts '  p e rc ep t ion s  of  t e c h n o lo g y  a s  a model , f rom 

1 9 8 9 / 9 0  th ro u g h  1 9 9 3 / 9 4  school years ,  sh i f ted  in t h e  d irec t ions  of 
t h e  kind o f  technological  c h a n g e s  perce ived  in th e  s a m e  school 
years .  The s tu d y  indicated th a t ,  during th e  1 9 8 9 / 9 0  and 1 9 9 2 / 9 3  
school years ,  Kendon tech n o lo g y  could n o t  be cons idered  as  "Model" 
for  t h e  f a c t  t h a t  th e  school  w as  n o t  able t o  m ove  t h e  techn o log y  plan 
ah ea d  f a s t  enou g h  and also t h e  coopera t ion  am ong  t h e  School 
District,  Michigan S t a t e  University, and  Kendon facu l ty  w a s  very  
weak. However,  in th e  1 9 9 3 / 9 4  school year ,  all t h e  pa r t ic ipan ts  
n o te d  t h a t  cer ta in  a s p e c t s  o f  Kendon techno logy  p ro g ram s  could be 
d i s se m in a ted  a s  model  such  as  t e a m  teach ing ,  technical  s u p p o r t
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s y s t e m s  f rom within th e  school (i.e., ne tw ork  m an ag ers ) ,  and 
c o m p u t e r  t e a ch in g  labora to ry  facility, a place  w here  b o th  s t u d e n t s  
and  t e a c h e r s  rece ive  im m ed ia te  a s s i s t a n c e  f rom  know ledgeab le  
s u p p o r t  pe rsons .

W hat  I Learned f rom th e  C om p u te r  Teaching Labora to ry .
During th e  c o m p u t e r  labora to ry  se s s io n s  four  s ignif icant  

e v e n t s  d rew  my a t t e n t io n  t h a t  were  closely o b se rv ed  for  a period of 
six m onths .  T hey  were:  Modes o f  Learning, T ea ch e r  Labora tory  
Prepara t ion ,  Technical  M atters ,  and  M an ag e m en t  problems.

Regarding m o d e s  o f  learning, individual, c o o p e ra t iv e ,  t e a c h e r  
guided, and  s t u d e n t  contro l  learning p ro c e s s e s  w ere  com m on.  
S tu d e n ts  in th e  upp e r  g ra d e s  (i.e., 4 th  and 5 th )  worked more  
independen t ly  th an  th e  res t .  T h ese  s t u d e n t s  had contro l  of  the ir  
learning. Both  individual and  c o o p e ra t iv e  learning skills w e re  highly 
c o m m o n  with 2nd  and 3 rd  g rad e  s tu d e n ts .  The  skilled s t u d e n t s  
f inished the i r  a s s ig n m e n ts  in sh o r t  period of  t im e and  th e n  helped  
o t h e r  s t u d e n t s  as  p e e r  c o m p u t e r  a s s i s t a n t s .  The  unskilled c o m p u te r  
u se r s  a lways p re fe r red  working in small g rou p s  o f  tw o  or  th re e .  The 
lower g ra d e  s t u d e n t s  (i.e., 1 s t  and  Kindergar ten)  e n joy ed  working in 
g ro u ps  especial ly  with mult imedia  p rog ram  (Kid Works 2).  T hese  
lower g ra d e  s t u d e n t s  n e e d e d  m ore  guided instruct ion  f rom  t h e  
t e a c h e r  o r  c o m p u t e r  a s s i s t a n t s .  T h ese  s t u d e n t s  w e re  m ore  
disciplined in t h e  l abo ra to ry  th an  the i r  sen io rs  in o t h e r  c la sses .  The 
major  discipline problems w ere  found  am o n g  t h e  2 nd  and  3rd g rad e  
c l a s s e s .

S om e  novice t e ch no lo gy  t e a c h e r s  o f t e n  b e c a m e  f r u s t r a t e d  due  
t o  m isuse  of  ce r ta in  c o m p u t e r  funct ions  or  com m and s .  With a s e n se  
of  e n c o u r a g e m e n t  t o  t h o s e  t e a c h e r s ,  t h e  principal f r equ en t ly  c a m e  
t o  work with t h e m  in th e  labora tory  as  way  of  d iscovering new 
th ings  t o g e t h e r  a b o u t  t h e s e  instruct ional  tools . Som e t e a c h e r s  
p re fe r red  d iscuss ing  the i r  te c h n o lo g y  n e e d s  d irec t ly  with t h e  
n e tw ork  m a n a g e r s  o r  o t h e r  t e a c h e r s  in s tead  of  Michigan S t a t e  
University te c h n o lo g y  s u p p o r t  pe rsons .  In genera l  so f tw a r e  and
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h a rd w are  w e re  o f  less p rob lem at ic .  However, insuff icient  labo ra to ry  
t im e  allocation w as  a major  concern  of  t h e  t e a c h e r s .  In general ,  
t e a c h e r s  and  s t u d e n t s '  l abo ra to ry  a t t i t u d e s  w ere  qu i te  posit ive, 
d e s p i t e  minor f ru s t r a t io n s  and  concerns .

R e c o m m e n d a t io n s  for  Educational  Prac t ice
Lessons  learned f rom  th is  s tudy ,  in addit ion t o  my educa t ional  

te c h n o lo g y  e x p e r ien c es  in t h e  United S ta te s ,  especial ly  a t  Michigan 
S t a t e  University and  Kendon E lem entary  PDS, Audio Visual C e n te r  of 
Universi ty o f  Sorbonne,  Paris and  profess ional  e x p er ien ce  in Cote  
d'Ivoire, Africa lead m e t o  m ake  th e  following conclusions  and 
re c o m m e n d a t io n s .

1. Teacher and student empowerment. Considering the  
re la t ive  slow p a ce  of  diffusion o f  Kendon technologica l  innovations,  
any  school  s y s t e m  planning t o  in te g ra te  tech no lo gy  in t h e  curriculum 
n e e d s  t o  cons ider  t h e  adoption  of  s t u d e n t - c e n t e r e d  and  t e a c h e r -  
c e n t e r e d  a p p ro a c h e s  t o  t h e  im p lem enta t ion  p rocess .  Empowering 
bo th  s t u d e n t s  and  t e a c h e r s  would n o t  only a cc e le ra te  t h e  r a te  of  
adop t ion  b u t  m ay  likely e n c o u ra g e  th e  combinat ion  o f  d iscovery  and 
g u ided  in s t ruc t io na l  p ra c t ic e s .

2. System dynamics based on shared vision. For any 
e f f e c t iv e  school  and  college  t e c h n o lo g y  im plem enta t ion ,  s h a r e d  
v i s io n ,  part icularly  a m o n g  s i t e -b a se d  par t ic ipan ts ,  n e ed  t o  be 
e m p h a s iz e d  t o  e n su re  s t ro n g  internal  dynam ics  within t h e  school 
s y s te m .  Again, a s  t e c h n o lo g y  is n o t  se l f - im plem ent ing  and  also 
c o n t inu es  t o  change ,  educa t iona l  t e c h n o lo g y  p lanners  or  p ro p o n e n ts  
n e ed  t o  solicit  t h e  m utua l  col labora t ion  o f  ex te rn a l  service  
providers  su ch  as  universi ty  and  c o m m un i ty  p a r tne rs ,  school 
p a re n t s ,  a nd  school  d is t r ic ts .  Such alliance and  adm in is t ra t iv e  
responsibi l i t ies  n e ed  to  be  built on sh a red  vision and  equal  decision 
making powers .  Too much contro l  f rom within and ou ts id e  t h e  school
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s y s t e m  t e n d s  t o  c a u s e  t e a c h e r s '  ( en d -u se rs )  r e s i s tan c e  t o  adoption  
a n d / o r  slows down t h e  im p lem en ta t ion  p rocess .

3. Professional development strategies. Many t e a c h e r s  
cu rren t ly  lack t h e  n e c e s s a r y  skills t o  e f fec t ive ly  apply  tech n o lo g y  
in c la s s ro o m s  and  th e  co m p e t in g  d e m a n d s  on t im e  m ake  it difficult 
for  t e a c h e r s  t o  m a s t e r  t h e  tech n o lo g y  for  c la ss room  applications. 
Despi te  t h e  real locat ion t im e  being p rac t iced  in s o m e  schools,  
part icularly PDSs, t o  he lp  t e a c h e r s  improve the i r  te c h n o lo g y  
c o m p e te n c y ,  we e xp er ien ce  t h a t  th e r e  is still room  fo r  t e a c h e r s  to  
m a s t e r  t h e  to o ls  for  e f f e c t iv e  and  e ff ic ien t  im p lem en ta t io n  in the  
c la ss room s .  It is, th e re fo re ,  s u g g e s t e d  t h a t  School Im pro vem en t  
Team , School District,  S ta te ,  and National Education policy m akers  
as  well as  school  bu s in ess  p a r tn e r s  need  t o  provide o ppor tun i t ie s  
for  t e a c h e r s  t o  p a r t ic ip a te  in t ec h no lo gy  w orkshops  and  Sum m er 
T echnology  Programs.  Such training should be accom pan ied  by 
m o n e ta r y  a n d / o r  o t h e r  re la ted  incentives. Again, consider ing  th e  
relative im p o r tan c e  of  th is  t e ch n o lo g y  in our edu ca t ion a l  s y s te m ,  it 
is s u g g e s t e d  t h a t  c o m p u te r  c o m p e te n c y  c o u rses  need  t o  be 
in t rod u ced  as  p a r t  of  t h e  "Core Courses"  in all educa t iona l  
in s t i tu t io n s  t h a t  p re p a re  s t u d e n t s  fo r  fu tu re  c la ss room s .

4. Building poten tia l trust. Schools using or a t t e m p t in g  to  
in troduce  tech n o lo g y  n e e d  t o  cons ider  s o m e  specif ic  a s p e c t s  of 
Kendon t e c h n o lo g y  leadersh ip  roles, particularly fo r  pedagog ica l  and 
o rgan iza t iona l  m a n a g e m e n t  s t r a t e g ie s .  T h e s e  include ha rd  work, 
o p e n -m in d e d n e s s ,  c o m m i tm e n t ,  rich ideas,  pe rsona l  a s s i s t a n c e ,  
g ro u p  a s s i s t a n c e ,  p rofess iona l  and  self  c o n sc io u s n e s s ,  con f idence ,  
e n th u s ia sm ,  s t ro n g  c o m m u n ica t io n  skills, and  a c t io ns  a cc o m p a n ie d  
by e x am p le s  and  e n c o u r a g e m e n t ,  and  motivational  s t r a te g ie s .

5. Sustainability o f  technological innovations. Over t h e  p a s t  
five y e a r s  major i ty  o f  Kendon t e a c h e r s  con t inue  t o  receive  technical  
s u p p o r t  f rom  Michigan S t a t e  University. The f e a r  t h a t  t h e  d e p a r tu r e
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or  wi thdrawal  o f  Michigan S t a t e  University se rv ice s  m ay  likely 
break  down t h e  technologica l  innovations s u g g e s t s  t h a t  more  
t e a c h e r s  n e ed  t o  be t ra ined  t o  a s su m e  technical  roles. For 
sus ta inabi l i ty  of th e  innovations, t h e  school s y s t e m  n e e d  t o  ensu re  
t h a t  technical  and pedagogica l  innovations advance  t o g e t h e r  so  as  t o  
e m p o w e r  all c la ss ro o m  t e a c h e r s  t o  t ak e  to ta l  con tro l  of  th e  
tec h n o lo g ic a l  innovat ions .

S u g g e s t io n s  for  Fur ther  Research
1. Each c la ss room  a t  Kendon has tw o  c o m p u te r s  in addition 

t o  t h e  c o m p u te r  teach ing  laboratory.  A f te r  one  y e a r  o f  schoolwide 
adop t ion  of technology ,  t h e r e  is a n eed  to  co n d u c t  a formal 
ex p er im en ta l  o r  quasi  exper im en ta l  s tu d ie s  t o  m e a su re  t h e  kinds of  
im p ac ts  t h a t  t h e  t e c h n o lo g y  has  on instruction in t e r m s  
e f f e c t i v e n e s s ,  e ff ic iency,  and  appea l .

2. All Kendon p a r e n t s  and Community  bus iness  p a r tn e r s  
have e m b ra c e d  th e  schoolwide techno logy  programs.  W hat  we do  no t  
know a t  Kendon is t h e  e x t e n t  t o  which t h e s e  instructional  too ls  may 
p ro m o te  in and  o u t  o f  school learning. Two s tu d ies  could be 
c o n d u c te d  in th is  regard.

a. Kendon Pa ren t -T ea ch e r -S tu d en t  C o m p u te r  Club n e ed  t o  be 
formally launched  so  as  t o  provide oppor tun i t ie s  for  p a r e n t s  t o  work 
with the i r  children in th e  school.  My a ssum pt ion  is t h a t ,  using 
tec h n o lo g y  to  e n g a g e  p a re n t s  in the i r  children 's  typical  school 
in s t ruc t iona l  p r o j e c t s  would  p e rm i t  e d u ca t io na l  r e s e a r c h e r s  t o  
m e a s u re  t h e  e x t e n t  t o  which such  instruct ional  p rac t ice  would 
e n h an c e  o r  m o t iv a te  s t u d e n t s '  "in and  ou t"  of  school learning.

b. A n o th e r  s tu d y  could be c o n d u c ted  t o  m easu re  t h e  e x te n t  
t o  which t h e  applica t ions o f  t e ch n o lo g y  in p ro jec ts  such  as  Kendon- 
CASE Credit  Union Pa r tnersh ip  could c o n tr ibu te  t o  s t u d e n t s '  
u n d e rs tan d in g  o f  real world prob lem  solving. In c o n n ec t io n  with this  
inquiry, it would be  im p o r tan t  t o  m e a su re  t h e  e f f e c t s  o f  s t u d e n t -  
t e c h n o lo o v  (d iscovery )  and t e a c h e r - t e c h n o l o g y - s t u d e n t  (guided) 
in te rac t iv e  p r o c e s s e s  on ins t ruct ion .
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T he f i rs t  adop t ion  of  technological  innovat ions  w a s  b a s e d  on 
th e  personal  decision, vo lun teer ism ,  and en thu s ia sm ,  i.e., t h e  f irst  
adop t ion  was  a m o d e s t  " b o t to m -u p "  s t a r t  which w as  well publicized 
within t h e  schoo l ._The  early  techno logy  adop t ion  p ro c e ss  a t  Kendon 
was  "idea sharing" s t r a t e g y  am o n g  peers .  T ea m  teach ing  and small 
g roup  writing p ro jec ts  p rac t iced  by th e  early  a d o p te r s  s t a r t e d  t o  
sh if t  t h e  "individual" t o  "group" instructional  p r o c e s s e s  in s o m e  
c la s s r o o m s .

The  pace  of  t e a c h e r s '  adop t ion  of  technological  innovations 
w as  very  slow du e  t o  limited equ ipm en t ,  t e a c h e r ' s  lack of  exper t ise  
in techno logy ,  and  s t u d e n t - c e n t e r e d  a pp roach  to  t h e  im plem enta t ion  
p rocess .  The  sus ta inab i l i ty  o f  t h e  innovat ions  during th is  f i rs t  phase  
w as  a m ajo r  problem.

Emphasis  p laced  on s t a f f  d e v e lo p m e n t  and technica l  su p p o r t  
s t r a t e g ie s ,  t h e  sh i f t  f rom  s t u d e n t - c e n t e r e d  t o  t e a c h e r - c e n t e r e d  
approach ,  and  t h e  4 0  c o m p u te r s  and network  m a n a g e m e n t  in-service 
t raining o f fe re d  by t h e  School  Distr ict  during 1 9 9 3 / 9 4  school y e a r  
w ere  g r e e t e d  with m ore  t e a c h e r  part ic ipa tion  in t e c h n o lo g y  
p ro g ram s  and  activ i t ies. This m a s s  part ic ipa tion and  t h e  " b o t to m -  
up" a pp roach  a d o p te d  in th e  school were  c lear  ev idence  of  
sus ta inab i l i ty  o f  t e c h n o lo g y  applica t ions  in t h e  curriculum.
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APPENDIX A

SELF-ADMINISTERED SURVEY & STRUCTURED INTERVIEW 
(PARENT & BUSINESS QUESTIONNAIRE)

A. S y s t e m  I n f l u e n c e  & L e a d e r s h i p

V e r y  High (V H ) = 5
H ig h  (H) = 4
M o d e r a t e  (M) = 3
L o w  (L )  = 2
V e r y  Low (V L )  = 1
N o n e  (N) = 0

Quest ion  1:
Over t h e  four school y e a r s  ( 1 9 8 9 / 1 9 9 0  - 1 9 9 2 / 1 9 9 3 ) ,  w h a t  did you 
s e e  as  t h e  d e g r e e  o f  i n f lu e n c e  o f  t h e  following individuals and 
group  o f  individuals on Kendon techno logy  p rog ram s?

VH H M L VL N
5 4 3 2 1 0

i. Lansing School  Distr ict

(Please,  check  o ne  only) 

5 4  3 2 1 0
ii. Universi ty T ec h no lo gy 5 4 3 2 1 0

P e r s o n n e l  
iii. P a r tn e r s h ip  (B u s in e ss ) 5 4 3 2 1 0
iv. P a r e n t s 5 4 3 2 1 0
v. Principal 5 4 3 2 1 0
vi. School Network  Manager 5 4 3 2 1 0

vi. T e a c h e r s 5 4 3 2 1 0
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Please, on th e  nex t  page  explain e a c h  o f  y ou r  answ ers  in more  detail.

i. Lansing School District:
ii. Universi ty  T e c h n o lo g y  Personne l
iii .  P a r tn e r s h ip  (B u s in ess )
iv. P a r e n t s
v. P r in c ip a l
vi. School Network Managers
vii. T e a c h e r s

Q uest ion  2
During th is  c u r re n t  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  w h a t  do  you s e e  as  th e  
d e g r e e  o f  i n f lu e n c e  o f  t h e  following individuals and  g rou p  of 
individuals on Kendon t e c h n o lo g y  p ro g ram s?

i. Lansing School Distr ict
ii. University Techno logy

P e r s o n n e l
iii. P a r tn e r s h ip  (B u s in e ss )
iv. P a r e n t s
v. Principal
vi. School Network Manager

vii. T e a c h e r s

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

5 4 3 2 1 0
5 4 3 2 1 0

5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1
5 4 3 2 1 0
5 4 3 2 1 0

Please,  expla in  e a c h  o f  y o u r  a n sw ers  in m ore  detail.

1. Lansing School  District:
ii. Univers i ty  T e c h n o lo g y  Personne l
iii . P a r tn e r s h ip  (B u s in e ss )
iv. P a r e n t s
V. P r i n c ip a l
vi. School  Network  Managers
vii.  T e a c h e r s
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B. P e r s o n a l  Role & C u r r i c u lu m  D e m a n d s  

Quest ion  3.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0  - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  
e x t e n t  did you play a ro le  in Kendon techno logy  p rogram s during the:

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

i. Planning s t a g e 5 4 3 2 1 0
ii. D e ve lop m en t  s t a g e 5 4 3 2 1 0
iii. Im p le m e n ta t io n  s t a g e 5 4 3 2 1 0
iv. Evaluation s t a g e 5 4 3 2 1 0

Please,  expla in  e a c h  of  vour  answ ers  in more  detail.

i. Planning s t a g e
ii. D ev e lo p m en t  s t a g e
iii .  Im p le m e n ta t io n  s t a g e
iv. Evaluat ion s t a g e

Quest ion  4.
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  you play a
ro le  in Kendon techn o lo g y  programs:

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

i. Planning s t a g e 5 4  3 2 1 0
ii. D ev e lo p m en t  s t a g e 5 4 3 2 1 0
iii. I m p le m e n ta t io n  s t a g e 5 4  3 2 1 0
iv. Evaluation s t a g e 5 4 3 2 1 0
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Please,  expla in  e a c h  of y o u r  a nsw ers  in m ore  detail.

i. Planning s t a g e
ii. D ev e lo p m en t  s t a g e
iii .  Im p le m e n ta t io n  s t a g e
iv. Evaluation s t a g e

Quest ion  5.
Over t h e  four school y e a r s  ( 1 9 8 9 / 1 9 9 0 -  1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did t e a c h e r s '  b e l i e f s  a b o u t  t e c h n o lo g y  a f f e c t  t e c h n o lo g y  
im p le m e n ta t io n  in t h e  c la s s ro o m ?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please,  explain s o m e  specif ic  beliefs  in m o re  deta il .

Q ues t ion  6
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  t e a c h e r s '  
b e l i e f s  a b o u t  te c h n o lo g y  a f f e c t  t e chn o log y  im p lem en ta t ion  in th e  
c la ss ro o m  and  in t h e  c o m p u t e r  labora tory?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain s o m e  specif ic  beliefs  in m ore  deta il .

Quest ion  7.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t h e  school c u r r i c u l u m  call for  t h e  use  o f  c o m p u te r s ?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain your answer in more detail.
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Quest ion  8.
During this  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  d o e s  th e  
school  c u r r i c u l u m  call for  t h e  use  o f  c o m p u te r s ?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please, explain y o u r  a n sw e r  in more  deta il .

C. C o n s t r a i n t s ,  i n c e n t i v e s  & E x p e c t a t i o n s  

Quest ion  9.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0  - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  
e x t e n t  did t e a c h e r s  e x p e c t  t e c h n o l o g i c a l  s u p p o r t  of  the i r  own 
u se s  o f  c o m p u te r s ?

VH H M L VL N
5 4  3 2 1 0
(Please,  check  one  only)

Please, explain t h e  kind o f  e x p e c ta t io n s  in m ore  detail.

Quest ion  10.
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  t e a c h e r s  
e x p e c t  t e c h n o l o g i c a l  s u p p o r t  o f  the i r  own u se s  of c o m p u te r s ?

VH H M L VL N
5 4  3 2 1 0
(Please,  check  one  only)

Please,  explain t h e  kind o f  e x p e c ta t i o n s  in m o re  detail.
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Question 11.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did t e a c h e r s  pe rceive  p o s i t i v e  i n f l u e n c e s  ( incen tives)on  Kendon 
t e c h n o lo g y  im p le m e n ta t io n ?

VH H M L VL N
5 4 3 2 1 0
(Please, check one  only)

Please, explain w h a t  t h e  inf luences w ere  in m ore  detail.

Quest ion  12.
Over t h e  four  school  y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t e a c h e r s  pe rce ive  n e g a t i v e  i n f l u e n c e s  (co n s t ra in ts )  on Kendon 
t e c h n o lo g y  im p le m e n ta t io n ?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain w h a t  t h e  inf luences w ere  in m ore  detail.

Quest ion  13
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  t e a c h e r s  
p e rce ive  p o s i t i v e  i n f l u e n c e s  ( i n c e n t iv e s )  on Kendon technology  
i m p l e m e n t a t i o n ?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain w h a t  t h e  inf luences  are  in more  deta il .
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Quest ion  14
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  t e a c h e r s  
pe rce ive  n e g a t i v e  i n f l u e n c e s  ( c o n s t r a i n t s )  on Kendon technology  
i m p l e m e n t a t i o n ?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain w h a t  th e  influences are  in more  detail.

D. P r e s e r v i c e  & I n s e r v i c e  T e c h n o l o g y  T r a i n in g  

Quest ion 1 5.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t e a c h e r s '  p r e s e r v i c e  t r a i n i n g  in techno logy ,  if any,  a f f e c t  
t h e i r  t e c h n o lo g y  u ses  fo r  ins t ruc t ion?

VH H N L VL Nl
5 4  3 2 1 0
(Please,  check  one  only)

Please,  explain y o u r  a n sw e r  in m ore  deta il .

Quest ion  16.
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  is t e a c h e r s '  
p r e s e r v i c e  t r a i n i n g  in techno logy ,  if any, a f fec t ing  t h e i r  
t e c h n o lo g y  u s e s  fo r  in s t ruc t ion ?

VH H N L VL Nl
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain your answer in more detail.
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Quest ion 17.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t e a c h e r s '  i n s e r v i c e  t r a i n i n g  in technology ,  if any, a f f e c t  t h e i r  
t e c h n o lo g y  u s e s  fo r  in s t ruc t ion?

VH H N L VL Nl
5 4 3 2 1 0
(Please,  check one  only)

Please, explain y o u r  a n s w e r  in m ore  deta il .

Quest ion  1 8.
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  is t e a c h e r s '  
i n s e r v i c e  t r a i n i n g  in technology ,  if any, a f fec t ing  t h e i r  
t e c h n o lo g y  u s e s  fo r  in s t ruc t ion?

VH H N L VL Nl
5 4 3 2 1 0
(Please,  check  one  only)

Please,  explain y o u r  a n sw e r  in more  detail.

E. T i m e  F a c t o r  

Quest ion  19.
Over t h e  four  school  y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did co m p e t in g  d e m a n d s  on  t i m e  m ake  it diff icult fo r  t e a c h e r s  
t e c h n o lo g y  a s s ig n m e n ts  a t  Kendon?

VH H N L VL Nl
5 4  3 2 1 0
(Please,  check  one  only)

Please, explain your answer in more detail.
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Question 20.
During this school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  a re  com pe t ing  
d e m a n d s  on  t i m e  making it difficult fo r  t e a c h e r s '  techno logy  
as s ig n m en ts  a t  Kendon?

VH H N L VL Nl
5 4 3 2 1
(Please,  check  one  only)

Please, explain y o u r  a n sw e r  in more  detail.

F. P e r c e p t i o n s  

Quest ion 21.
Over th e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did you se e  t e c h n o l o g y  a p p l i c a t i o n s  in t h e  c la s s ro o m s?

VH H M L VL N
5 4  3 2 1 0

(Please, check  on e  only)

Please, explain y o u r  a n s w e r  in more  detail.

Question 22.
During this  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  d o  you s e e  
t e c h n o l o g y  a p p l i c a t i o n s  in th e  c la ss room s and in t h e  c o m p u te r  
l a b o r a t o r y ?

VH H M L VL N
5 4  3 2 1 0

(Please,  check  o n e  only)

Please, explain your answer in more detail
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Quest ion  23
Over th e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t e a c h e r s  in te g ra te  t ec hn o log y  into c o n t e n t  ( s u b j e c t - m a t t e r )  
a r e a s ?

VH H M L VL N
5 4 3 2 1 0

(Please,  check  one  only)

Please, explain your  a n sw e r  in more  deta il

Quest ion 2 4
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  t e a c h e r s  
in te g ra te  t e c h n o lo g y  into c o n t e n t  ( s u b j e c t - m a t t e r )  a r e a s ?

VH H M L VL N
5 4  3 2 1 0

(Please,  check  one  only)

Please, explain your  a n s w e r  in more  deta il

Quest ion  25
Over t h e  four  school  y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t e a c h e r s  feel m o r e  c o m f o r t a b l e  using c o m p u te r s  t o  t e a c h  th e  
s u b j e c t  a rea  in which s h e / h e  m ajors?

VH H M L VL N
5 4 3 2 1 0

(Please,  check  one  only)

Please, explain your answer in more detail
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Quest ion  26
During this  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  d o  t e a c h e r s  
f e e l  m o r e  c o m f o r t a b l e  using c o m p u te r s  to  t e a c h  t h e  s u b je c t  area  
in which s h e / h e  m ajors?

VH H M L VL N
5 4 3 2 1 0

(Please,  check  one  only)

Please,  explain you r  a n sw e r  in m ore  detai l

Quest ion  2 7
Over t h e  four  school y ea r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did te c h n o lo g y  influence t e a c h e r s '  t e a m  o r  c o l l a b o r a t i v e  w o r k ?

VH H M L VL N
5 4 3 2 1 0

(Please,  check  one  only)

Please,  explain your  a n sw e r  in m ore  deta il

Quest ion  2 8
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  d o e s  tech n o lo g y  
influence t e a c h e r s '  t e a m  o r  c o l l a b o r a t i v e  w o r k ?

VH H M L VL N
5 4  3 2 1 0

(Please, check  one  only)

Please, explain your answer in more detail
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Quest ion 29.
Over t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did you perceive  c h a n g e s  in ins t ruc t iona l  qual i ty  o v e r  t i m e  
th ro u g h  te c h n o lo g y  app lica t ions?

VH H M L VL N
5 4 3 2 1 0  

(Please,  check  one  only)

i. 1 9 8 9 - 1 9 9 0 5 4 3 2 1 0
ii. 1 9 9 0 - 1 9 9 1 5 4 3 2 1 0
iii .  1 9 9 1 - 1 9 9 2 5 4 3 2 1 0
iv. 1 9 9 2 - 1 9 9 3 5 4 3 2 1 0

Please,  exolain e a c h  of vour  a n sw ers  in 
1 9 8 9 - 1 9 9 0

m ore detail

i. 1 9 9 0 - 1 9 9 1
ii. 1 9 9 1 - 1 9 9 2  
v. 1 9 9 2 - 1 9 9 3

Quest ion  30.
During this  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  you perceive  
c h a n g e s  in ins t ruc t iona l  qual i ty  th ro u g h  t e c h n o lo g y  app l ica t ions?

VF F N S VS NC
5 4  3 2 1 0
(Please,  check  o n e  only)

Please,  explain y o u r  a n sw e r  in m ore  detail.
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Quest ion  31.
Over t h e  four  school y ea r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did you cons ider  Kendon Technology Plan a s  a m o d e l  for  th e  use  of 
te c h n o lo g y  in schoo ls?

VH H M L VL N
5 4 3 2 1 0

(Please,  check  one  only)

Please, explain y o u r  a n sw e r  in m ore  deta il

Quest ion  32.
During th is  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  you con s id e r  
Kendon Technology Plan as  a m o d e l  for  th e  use  of  tech no lo gy  in 
s c h o o l s ?

VF F N S VS NC
5 4 3 2 1 0
(Please,  check  one  only)

Please,  explain  y ou r  a n sw e r  in more  deta i l

Quest ion 33.
To w h a t  e x t e n t  would instruct ion  be  a f f e c t e d  a t  Kendon if Lansing 
School Distr ict  d e c id e s  t o  w i t h d r a w  half o f  th e  c o m p u te r s  f rom th e  
c la s s ro o m s  and  t h e  labora to ry?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain your answer in more detail.
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Quest ion  34.
To w h a t  e x t e n t  would instruct ion  be a f f e c t e d  a t  Kendon if Lansing 
School Distr ict  d e c id e s  t o  d o u b le  ( o r  a d d  m o r e )  th e  num ber  of 
c o m p u te r s  in t h e  c la s s ro o m s  and  th e  c o m p u t e r  labora tory?

VH H N L VL Nl
5 4 3 2 1

(Please, check one  only)

Please ,  explain  y ou r  a n sw e r  in m ore  deta il .

Q u e s t i o n  N u m b e r :  (Please, check one  only)
S t a t u s :  S ta f f ,  Paren t ,  P a r tne r sh ip

S c h o o l  I m p r o v e m e n t  T e a m / C o r e  T e a m :  Member____
Non Member.

THANK YOU FOR YOUR PARTICIPATION
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APPENDIX B

SELF-ADMINISTERED SURVEY & STRUCTURED INTERVIEW
TEACHER QUESTIONNAIRE

A. S y s t e m  I n f lu e n c e  & L e a d e r s h i p

V e r y  High 
H ig h
M o d e r a t e
L o w
V e r y  Low 
N o n e

(VH) = 5 
(H) = 4
(M) = 3 
(L) -  2
(V L )  = 1 
(N) = 0

Quest ion  1:
Over t h e  four school y e a r s  ( 1 9 8 9 / 1 9 9 0  - 1 9 9 2 / 1 9 9 3 ) ,  w h a t  did you 
s e e  a s  t h e  d e g r e e  o f  i n f lu e n c e  of  t h e  following individuals and  
group  o f  individuals on Kendon techno logy  p rogram s?

i. Lansing School Distr ict
ii. Universi ty  Techno logy

P e r s o n n e l
iii. P a r tn e r s h ip  (B us iness
iv. P a r e n t s
v. Principal
vi. School Network  Managers
vii. T e a c h e r s

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

5 4 3 2 1 0
5 4 3 2 1 0

5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1 0
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Please, expla in  e a c h  of your  answ ers  in more  detail.

1. Lansing School District:
i i. Univers i ty  T ech n o lo g y  Personnel
iii . P a r tn e r sh ip  (B us iness )
iv. P a r e n t s
V. P r in c ip a l
vi. School Network Managers
vii. T e a c h e r s

Quest ion 2
During this  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  w h a t  do  vou se e  a s  t h e  d e g r e e  
o f  i n f l u e n c e  o f  t h e  following individuals and  g rou p  o f  individuals 
on Kendon techno logy  p rogram s?

i. Lansing School Distr ict
ii. University  Techno logy

P e r s o n n e l
iii. P a r tn e r sh ip  (B us in ess )
iv. P a re n t s
v. Principal
vi. School  Network Manager

vi. T e a c h e r s

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

5 4 3 2 1 0
5 4 3 2 1 0

5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1 0
5 4 3 2 1 0

Please,  expla in  each  o f  y o u r  a nsw ers  in more  detail.

i. Lansing School District:
ii. Univers i ty  T ech n o lo g y  Personnel
i ii .  P a r tn e r s h ip  (B u s in ess )
iv. P a r e n t s
v. P r i n c ip a l
vi. School  Network Managers
vii.  T e a c h e r s
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B. P e r s o n a l  Role & C u r r i c u lu m  D e m a n d s  

Quest ion  3.
Over  th e  four school y e a r s  ( 1 9 8 9 / 1 9 9 0  - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t
e x t e n t  did you play a ro le  in Kendon techno logy  p rogram s during the:

VH H M L VL N
5 4 3 2 1 0
(Please,  check one  only)

i. Planning s t a g e 5 4 3 2 1 0
ii. D ev e lo pm en t  s t a g e 5 4 3 2 1 0
iii. Im p le m e n ta t io n  s t a g e 5 4 3 2 1 0
iv. Evaluat ion s t a g e 5 4 3 2 1 0

Please .  exDlain each  o f  vo u r  an sw e rs  in more detail.

i. Planning s t a g e
ii. D eve lopm en t  s t a g e
iii .  Im p le m e n ta t io n  s t a g e
iv. Evaluat ion s t a g e

Quest ion  4.
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  you play a 
ro le  in Kendon techn o log y  programs:

VH H M L VL N
5 4 3 2 1 0
(Please,  check  o n e  only)

i. Planning s t a g e 5 4 3 2 1 0
ii. D ev e lo p m en t  s t a g e 5 4 3 2 1 0
iii. Im p le m e n ta t io n  s t a g e 5 4 3 2 1 0
iv. Evaluation s t a g e 5 4 3 2 1 0

Please ,  expla in e a c h  o f  y ou r  a n sw ers  in more  detail.

i. Planning s t a g e
ii. D eve lopm en t  s t a g e
iii .  I m p le m e n ta t io n  s t a g e
iv. Evaluat ion s t a g e
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Quest ion 5.
Over th e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 -  1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did your  b e l i e f s  a b o u t  t e c h n o lo g y  a f f e c t  tech n o lo g y  im p lem enta t ion  
in t h e  c la s s ro o m ?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please, explain s o m e  specif ic  beliefs  in m ore  detail.

Quest ion  6
During this  school  y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x t e n t  do  your  
b e l i e f s  a b o u t  te c h n o lo g y  a f f e c t  tech n o lo g y  im p lem en ta t ion  in th e  
c la s s ro o m  and  in t h e  c o m p u t e r  labora tory?

VH H M L VL N
5 4 3 2 1 0
(Please,  check  one  only)

Please,  explain s o m e  specif ic  beliefs  in m o re  deta il .

Quest ion  7.
Over  t h e  four  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x t e n t  
did t h e  school  c u r r i c u l u m  call for  t h e  u se  o f  c o m p u te r s ?

VH H M L VL N
5 4  3 2 1 0
(Please,  check  o n e  only)

Please,  expla in y o u r  a n s w e r  in m ore  detail.
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Q uestion  8.
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  d o e s  th e  
school c u r r i c u lu m  call fo r th e  use  of c o m p u te rs?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please, explain y o u r  a n sw e r  in m ore deta il.

C. C o n s t r a i n t s ,  i n c e n t i v e s .  & E x p e c t a t i o n s  

Q uestion  9.
Over th e  four school y e a rs  ( 1 9 8 9 / 1 9 9 0  - 1 9 9 2 / 1 9 9 3 ) ,  to  w h a t  
e x te n t  did you e x p e c t  t e c h n o l o g i c a l  s u p p o r t  o f  y o u r  own u ses  of 
c o m p u te r s ?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please, explain th e  kind o f e x p e c ta t io n s  in m ore  deta il.

Q uestion  10.
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w ha t e x te n t  do  you  e x p e c t  
t e c h n o l o g i c a l  s u p p o r t  of you r  own u se s  o f c o m p u te rs?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please, explain the kind of expectations in more detail.
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Q uestion  11.
Over th e  fou r school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did you  perceive  p o s i t i v e  i n f l u e n c e s  (incen tives)  on Kendon 
te c h n o lo g y  im p le m e n ta t io n ?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

P lease , explain  w h a t  th e  influences w ere  in m ore  de ta il .

Q uestion  1 2.
Over th e  four school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did you perceive  n e g a t i v e  i n f lu e n c e s  (c o n s tra in ts )  on Kendon 
te c h n o lo g y  im p le m e n ta t io n ?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please , explain w h a t  th e  in fluences w ere  in m ore  detail.

Q uestion  1 3
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x te n t  do  you 
p e rce iv e  p o s i t i v e  i n f l u e n c e s  ( in ce n tiv e s )  on Kendon techno logy  
im p le m e n ta t io n ?

VH H M L VL N
5 4  3 2 1 0
(Please, check  one  only)

Please, explain what the influences are in more detail.

Question 14
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During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  d o  you 
perce iv e  n e g a t i v e  i n f lu e n c e s  ( c o n s t r a i n t s )  on Kendon technology  
im p le m e n ta t io n ?

VH H M L VL N
5 4  3 2 1 0
(Please, check  one  only)

Please, explain w h a t  th e  influences a re  in m ore deta il.

D. P r e s e r v i c e  & I n s e r v ic e  T e c h n o lo g y  T r a in in g  

Q uestion  1 5.
Over th e  four school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did you r  p r e s e r v i c e  t r a i n i n g  in techno logy , if any, a f f e c t  your 
te c h n o lo g y  u se s  fo r  in s tru c t io n ?

VH H N L VL Nl
5 4 3 2 1 0
(Please, check  one  only)

P lease, explain y o u r  a n sw e r  in m ore  deta il.

Q uestion  16.
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  is you r  
p r e s e r v i c e  t r a i n i n g  in techn o log y , if any, a ffe c t in g  your 
te c h n o lo g y  u se s  fo r  in s tru c t io n ?

VH H N L VL Nl
5 4  3 2 1 0
(Please, check  one  only)

Please, explain your answer in more detail.

Question 17.
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Over th e  fou r school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  to  w h a t  e x te n t  
did your i n s e r v i c e  t r a i n i n g  in techno logy , if any, a f f e c t  your 
te c h n o lo g y  u se s  fo r  in s tru c t io n ?

VH H N L VL Nl
5 4 3 2 1 0
(P lease, check  one  only)

Please, explain y o u r  a n sw e r  in m ore  deta il.

Q uestion  1 8.
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  is your 
i n s e r v i c e  t r a i n i n g  in techno logy , if any, a ffec tin g  y o u r  techno logy  
u s e s  fo r  in s t ru c t io n ?

VH H N L VL Nl
5 4  3 2 1 0
(Please, check  one  only)

P lease, explain y o u r  a n sw e r  in m ore  deta il.

E. T im e  F a c t o r  

Q uestion  19.
O ver th e  fou r  school y e a r s  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did co m p e tin g  d e m a n d s  on  t im e  m ake  it d ifficult fo r  y o u r  
tech n o lo g y  a ss ig n m e n ts  a t  Kendon?

VH H N L VL Nl
5 4  3 2 1 0
(Please, check  one  only)

Please, explain your answer in more detail.
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Q uestion  20 .
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x te n t  a re  com pe tin g  
d e m a n d s  on  t im e  m aking it d ifficult fo r  y o u r  te c h n o lo g y  
a s s ig n m e n ts  a t  Kendon?

VH H N L VL Nl
5 4 3 2 1 0
(Please, check  one  only)

P lease, explain y o u r  a n sw e r  in m ore detail.

F. P e r c e p t i o n s  
Q uestion  21.
Over th e  four school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did you s e e  t e c h n o l o g y  a p p l i c a t i o n s  in th e  c la ss ro o m s?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please, explain y o u r  a n sw e r  in m ore deta il.

Q uestion  22 .
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  do  you se e  
t e c h n o l o g y  a p p l i c a t i o n s  in th e  c la ss roo m s and  in th e  c o m p u te r  
l a b o r a to r y ?

VH H M L VL N
5 4  3 2 1 0

(Please, check  on e  only)

Please, explain your answer in more detail
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Q uestion  23
Over th e  fou r school y ea rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  to  w h a t  e x te n t  
did you in te g ra te  te ch n o lo g y  into c o n t e n t  ( s u b j e c t - m a t t e r )  
a r e a s ?

VH H M L VL N
5 4 3 2 1 0

(Please, check  one  only)

Please , explain y o u r  a n sw e r  in m ore  de ta il

Q uestion  2 4
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  t o  w h a t  e x te n t  do  you 
in te g ra te  tec h n o lo g y  in to  c o n t e n t  ( s u b j e c t - m a t t e r )  a r e a s ?

VH H M L VL N
5 4 3 2 1 0

(P lease, check  one  only)

Please, explain y o u r  a n sw e r  in m ore de ta il

Q uestion  2 5
Over th e  four school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  t o  w h a t  e x te n t  
did you feel m o r e  c o m f o r t a b l e  using c o m p u te rs  to  te a c h  th e  
su b je c t  a re a  in which y ou  m ajor?

VH H M L VL N
5 4 3 2 1 0

(Please, check  one  only)

Please, explain your answer in more detail
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Q uestion  26
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  do  you feel 
m o r e  c o m f o r t a b l e  using c o m p u te rs  to  te a c h  th e  su b je c t  a rea  in 
which y o u  m ajor?

VH H M L VL N
5 4 3 2 1 0

(P lease, check  one  only)

Please, explain you r  an sw e r  in m ore  de ta il

Q uestion  2 7
Over th e  four school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  to  w h a t  e x te n t  
did tec h n o lo g y  influence t e a c h e r s '  t e a m  o r  c o l l a b o r a t iv e  w o rk ?

VH H M L VL N
5 4  3 2 1 0

(Please, check  one  only)

P lease , explain y o u r  an sw e r  in m ore  de ta il

Q uestion  2 8
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  d o e s  tech n o lo g y  
in fluence  t e a c h e r s '  t e a m  o r  c o l l a b o r a t iv e  w o rk ?

VH H M L VL N
5 4  3 2 1 0

(Please, check  one  only)

Please, explain your answer in more detail
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Q uestion  29 .
Over th e  fou r school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  to  w h a t  e x te n t  
did vou perceive  c h a n g e s  in in s tru c tio n a l  qua li ty  o v e r  t im e  
th ro u g h  te c h n o lo g y  app lica tions?

VH H M L VL N
5 4 3 2 1 0

(P lease, check  one  only)

i. 1 9 8 9 - 1 9 9 0 5 4 3 2
1 0

ii. 1 9 9 0 - 1 9 9 1 5 4 3 2
1 0

iii .  1 9 9 1 - 1 9 9 2 5 4 3 2
1 0

iv. 1 9 9 2 - 1 9 9 3 5 4 3 2
1 0

P lease . exDlain e a c h  of vou r  an sw e rs  in m ore  de ta il
i. 1 9 8 9 - 1 9 9 0

ii. 1 9 9 0 - 1 9 9 1

iii .  1 9 9 1 - 1 9 9 2

iv. 1 9 9 2 - 1 9 9 3

Q uestion  30 .
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  do  you pe rce iv
c h a n g e s  in in s tru c tio n a l  q ua lity  th ro u g h  te c h n o lo g y  ap p lica tio n s?

VF F N S VS NC
5 4 3 2 1 0
(Please, ch eck  one  only)

Please, explain your answer in more detail.
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Q uestion  31 .
Over th e  fou r school y e a rs  ( 1 9 8 9 / 1 9 9 0 - 1 9 9 2 / 1 9 9 3 ) ,  to  w h a t  e x te n t  
did you consider  Kendon Technology  Plan a s  a m o d e l  fo r  th e  use  of 
te c h n o lo g y  in scho o ls?

VH H M L VL N
5 4 3 2 1 0

(Please, check  one  only)

Please, explain y o u r  a n sw e r  in m ore deta il

Q uestion  32 .
During th is  school y e a r  ( 1 9 9 3 - 1 9 9 4 ) ,  to  w h a t  e x te n t  do  you co n s id e r  
Kendon T echnology Plan as  a m o d e l  for th e  use o f  techn o log y  in 
s c h o o l s ?

VF F N S VS NC
5 4 3 2 1 0
(Please, check  one  only)

P lease , explain  you r  a n sw e r  in m ore  de ta il

Q uestion  33 .
To w h a t  e x te n t  would instruction  be  a f fe c te d  a t  Kendon if Lansing 
School D istrict d e c id e s  t o  w i t h d r a w  half o f  th e  c o m p u te rs  from  th e  
c la s s ro o m s  and  th e  lab o ra to ry ?

VH H M L VL N
5 4 3 2 1 0
(Please, check  one  only)

Please, explain your answer in more detail.
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Q uestion  34.
To w h a t  e x te n t  would instruction  be a f fe c te d  a t  Kendon if Lansing 
School D istric t d e c id e s  t o  d o u b le  (o r  a d d  m o re )  th e  num ber of 
c o m p u te r s  in th e  c la ss ro o m s and th e  c o m p u te r  lab o ra to ry?

VH H N L VL Nl
5 4 3 2 1 0
(Please, check  one  only)

Please, explain y o u r  a n sw e r  in m ore deta il.

(P lease, check  one  only)

QUESTION NUMBER: S t a t u s :  T each er ,  P a ren t , P a r tn ersh ip

S c h o o l  I m p r o v e m e n t  T e a m / C o r e  T e a m :  Member____
Non M ember_____

THANK YOU FOR YOUR PARTICIPATION
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APPENDIX C

Formative Evaluation
March 25, 1994

Dear Colleague,

In an effort to better serve the instructional and personal needs of our 
teachers and students through computer applications, the Kendon 
Technology Group requests your strong participation in this "Mini Survey".

Please, feel free to let us know your perceptions, needs, expectations, and 
recommendations concerning the computer applications, training, and 
management. This is a  cooperative, "Kendon Family", effort and your input 
is indispensable.

1. Your comments on the current software in the Computer Teaching 
Lab and in the classrooms?

2. In what disciplines (e.g., Math, Social studies, science, etc.,) do you 
need more software or technology support?

Your suggestions of specific software applications preferred:

3. Besides your competency in computers, what other technology help 
or training do you need (e.g., Software for data analysis and 
HyperCard)?

4. What type of training and services do you expect from the network 
m anagers?

5. What motivations do you anticipate from the administration or the 
principal with regard to the current uses of computers at Kendon?
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APPENDIX D

COORDINATES FOR FIGURE I

VARPAS/PRE AXE1 AXE2 AXE3

LSDPAS 0.630 0.430 -0 .3 2 0
MSUPAS -0 .2 0 0 -0 .5 2 0 0.030
BUSPAS 1.080 -0 .380 -0 .4 1 0
PARPAS 1.330 0.530 -0 .0 7 0
PRPPAS -0 .7 4 0 0.160 -0 .2 3 0
NWMPAS 0.330 -1 .1 1 0 -0 .3 4 0
TEAPAS -0 .5 1 0 0.150 -0 .3 9 0
LSDPRE 0.350 0.370 0.220
MSUPRE -0 .5 2 0 0.020 0.480
BUSPRE 0.760 -0 .1 4 0 0.460
PARPRE 0.410 0.440 0.470
PRPPRE -0 .7 3 0 -0 .150 0.440
NWMPRE -0 .9 8 0 -0 .7 3 0 0.060
TEAPRE -1 .2 2 0 0.930 -0 .4 0 0

Vertical Left
Horizc
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APPENDIX F

COORDINATES FOR FIGURES II. IVA. & IVB

EIGUBEJ1

VARPAS/PRE AXE1 AXE2 AXE3
PLANPAS 1.120 -0 .3 0 0 0.020
DEVPPAS 1.040 -0 .4 0 0 0.210
IMPLPAS 0.980 -0 .5 9 0 0.320
EVALPAS 0.810 -0 .7 3 0 0.320
PLANPRE 0.900 -0 .5 6 0 -0 .1 5 0
DEVPPRE 1.160 -0 .5 7 0 -0 .3 2 0
IMPLPRE 0.850 -0 .7 1 0 0.170
EVALPRE 0.990 -0 .5 9 0 -0 .3 4 0
POSIPAS -0 .1 1 0 0.430 -0 .1 6 0
NEGIPAS 0.380 0.290 0.720
POSIPRE -0 .9 4 0 0.420 -0 .5 2 0
NEGIPRE 0.020 0.300 0.800

FIGURE- IVA
BELPAS -0 .0 4 0 -1 .0 0 0 -0 .1 5 0
BELPRE -0 .3 4 0 -0 .5 7 0 -0 .9 1 0
CRDPAS 0.310 0.330 -0 .5 5 0
CRDPRE -0 .6 9 0 0.140 -0 .9 9 0
TESPAS -0 .0 1 0 -0 .0 9 0 -0 .2 8 0
TESPRE -1 .190 -0 .4 5 0 -0 .1 5 0
ITRPAS 0.190 0.490 0.020
ITRPRE -0 .7 7 0 0.070 0.370
TMEPAS -0 .7 4 0 -0 .9 1 0 0.550
7MEPRE -0 .9 8 0 -0 .6 5 0 0.830
TAPPAS 0.530 0.230 -0 .140
TAPPRE -0 .920 0.120 -0 .1 4 0
COAPAS 0.410 0.330 0.420
COAPRE -0 .670 0.550 -0 .2 6 0
CMFPAS 0.500 0.360 0.400
CMFPRE -0 .8 8 0 0.010 0.190
TWKPAS 0.480 0.600 -0 .5 6 0
TWKPRE -0 .6 5 0 0.040 0.250

Left Right
Vertical Horizontal Horizor
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APPENDIX F

FIGURE 1V-B

VARPAS/EBE AXE1, AXE2 AXE3
C-90 1.160 0.880 0.300
C-91 0.770 0.710 0.050
C -92 0.420 0.620 -0 .1 3 0
C-93 0.310 0.430 -0 .2 8 0
C -94 -0 .950 0.250 0.130
KTMPAS -0 .030 0.640 0.140
KTMPRE -0 .910 0.440 0.860
WDR -0 .670 -0 .430 -0 .4 2 0
DBL -1 .220 -0 .670 -0 .110

Left
Vertical Horizontal

Right
Horizontal
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APPENDIX G

Figure III. Full p lo t  re p re se n t in g  th e  a t t r ib u te s  of leadersh ip  roles.
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APPENDIX H

COORDINATES  FOR FIGUR E S IIIA. II1B. & MIC

FIGURE.,IIIA '

VARPAS/PRE AXE1. AXE2 AXES
RIDEAS -0 .4 5 0  -0 .7 6 0  -0 .2 0 0
RMOTIVAT -0 .3 8 0  -0 .2 7 0  -0 .0 8 0
RMONITOR -2 .6 3 0  -0 .0 8 0  -0 .3 4 0
RLEAD -1 .3 3 0  -0 .0 5 0  0.240
RGRASS 0.170 0.070 -0 .2 3 0
RPSASS -0 .5 3 0  -0 .4 2 0  -0 .4 2 0

FIGURE HIB

VARPAS/PRE YAB1. .VAR2 VAR3
BUSEFUL 0.470 0.050 0.250
BSELFCON -0 .6 2 0  -0 .0 2 0  0.920
BSUPSYST 0.360 -0 .3 5 0  0.400
BSTDEVPT 0.400 0.060 0.160
BENTHUSI 0.470 0.050 0.250
BEXPERI 0.360 -0 .3 5 0  0.400
BENCRGMT 0.470 - 0 .0 5 0  0.250
BRESIST 0.410 -1 .4 4 0  -0 .9 4 0
BTIMEDIF 0.920 -0 .6 0 0  0.440

FIGUBE.1HC

VARPAS/PRE VAB1 VAR2 VAR3
EGRWORK -0 .4 3 0  0.090 -0 .0 1 0
B<N0WLE 0.150 0.420 0.380
B/IORET1M 0.680 -0 .1 9 0  0.210
EHAWARE 0.650 0.380 -0 .6 5 0
ESOWARE 0.760 0.260 -1 .0 1 0
CHTIMGT 0.070 1.620 -0 .5 7 0
CHSTDINT 0.130 0.420 0.060
CHTES7YL 0.130 0.420 0.060
KENMODEL -0 .3 7 0  0.580 0.130
WDRCOMP 0.060 0.050 -0 .0 8 0
DUBOOMP 0.100 0.030 0.370

Left Right
Vertical Horizontal Horizontal
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APPENDIX I

DESCRIPTION OF ACRONYMS & THEMES

QUESTIONNAIRE (SELF-ADMINISTERED SURVEY 
AND PERSONAL INTERVIEWS

S e c t i o n  A 

Q u estions  1 & 2
LSDPAS: Lansing School D is tr ic t 's  P a s t  T ech n o lo g y  Involvem ent
LSDPRE: Lansing School D is tr ic t 's  P re se n t  T ech no lo gy
In v o lv e m e n t
UNIPAS: University  C o llab o ra to rs ' P a s t  T ech n o lo g y  Invo lvem ent
UNIPRE: U niversity  C o llab o ra to rs ' P re s e n t  T ech n o lo g y
In v o lv e m e n t
BUSPAS: C om m unity  Business P a r tn e rs  P a s t  T echno logy
In v o lv e m e n t
BUSPRE: C om m unity  Business P a r tn e rs ' P re se n t  T echno logy
In v o lv e m e n t
PARPAS: Kendon P a ren ts ' P a s t  T echnology  Involvem ent
PARPRE: Kendon P a ren ts ' P re se n t  Technology  Involvem ent
PRPPAS: Kendon School Principal's P as t  T echno logy
In v o lv e m e n t
PRPPRE: Kendon School Principal's P re se n t  T echno logy
In v o lv e m e n t
NWMPAS: Network M anagers ' P as t  T echnology Involvem ent
NWMPRE: Network M anagers ' P re se n t  T echno logy  Involvem ent
TEAPAS: Kendon T ea ch e rs ' P as t  Technology  Involvem ent
TEAPRE: Kendon T e a c h e rs ' P re se n t  Technology  Involvem ent
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S e c t i o n  B 

Q uestions  3 & 4
PLANPAS: Planning S ta g e  in th e  P as t
PLANPRE: Planning S ta g e  in th e  P re sen t
DEVPPAST: D evelopm en t S tag e  in th e  Past
DEVPPRE: D evelopm ent S ta g e  in th e  P re sen t
IMPLPAS: Im p lem en ta tion  S ta g e  in th e  P as t
IMPLPRE: Im plem enta tion  S ta g e  in th e  P re se n t
EVALPAS: Evaluation S ta g e  in th e  P ast
EVALPRE: Evaluation S ta g e  in th e  P re sen t

Q u estions  5 & 6
BELPAS: Belief in T echno logy  in th e  P a s t
BELPRE: Belief in T echno logy  in th e  P re se n t

Q uestions  7 & 8
CRDPAS: Uses o f C o m p u te rs  in Curriculum in th e  P a s t  
CRDPRE: Uses o f  C o m p u te rs  in Curriculum in th e  P re se n t

S e c t i o n  C

Q u e s t io n s  9 -1 4
TESPAS: Technical S u p p o r t  in th e  P a s t  
TESPRE: T echnical S u p p o r t  in th e  P re se n t  
POSIPAS: Positive  Influence in th e  P a s t  
POSIPRE: Positive Influence in th e  P re se n t
NEGIPAS: N egative  Influence in th e  P a s t
NEGIPRE: N egative Influence in th e  P re se n t

S e c t i o n  D

Q u e s t io n s  1 5 -1 8
PTRPAS: Im p ac ts  o f  P reserv ice  T echno logy  Training in th e  P as t  
PTRPRE: Im p ac ts  o f  P reserv ice  T echno logy  Training in th e  P re se n t
ITRPAS: Im p ac ts  o f  Inservice T echno logy  Training in th e  P a s t
ITRPRE: Im pac ts  o f Inservice T echno logy  Training in th e  P re se n t
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S e c t i o n  E 

Q uestions  19  & 2 0
TMEPAS: C om peting  D em ands on Time in th e  Past(T im e
L im i ta t io n s )
TMEPRE: Com peting  D em ands on Time in th e  P as t  (Time
L im i ta t io n s )

S e c t i o n s  F

Q u e s t io n s  1 9 -3 4
TAPPAS: T echno logy  A pplications in th e  C lassroom s in th e  P a s t  
TAPPRE: T echno logy  A pplications in th e  C lassroom s in th e  P re se n t
COAPAS: In tegra tion  of T echnology  into C o n te n t  A reas  in th e  P ast
COAPRE: In tegra tion  o f Technology  into C o n te n t  A reas in th e
P r e s e n t
CMFPAS: Feeling More C om fortab le  Using C o m p u te rs  in th e  P as t
CMFPRE: Feeling More C om fortab le  Using C o m p u te rs  in th e  P resen t
TWKPAS: T echno logy  influences on T e a c h e rs ’ T ea m  Work in th e  P as t  
TWKPRE: T echnology  influences on T ea ch e rs ' T eam  Work in th e  
P r e s e n t

C _90 : C h an ges  in Instructional 
C _ 9 1 : C h an g es  in Instructional 
C _92 : C h anges  in Instructional 
C _9 3 : C h anges  in Instructional 
C _94 : C h anges  in Instructional

Qual ty in 1 9 8 9 - 9 0  School Year
Qual ty in 1 9 9 0 -9 1 School Year
Qual ty in 1 9 9 1 -9 2 School Year
Qual ty in 1 9 9 2 -9 3 School Year
Qual ty in 1 9 9 3 - 9 4 School Year

KTMPAS: Kendon Technology  a s  a Model in th e  P as t
KTMPRE: Kendon Technology a s  a Model in th e  P re sen t
WDR: W ithdrawal o f  Half of th e  C o m p u te rs  in th e  School 
DBL: Doubling th e  Num ber o f C om pute rs  in th e  School
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THEMES IDENTIFIED FROM THE QUALITATIVE DATA

A ttr ib u te s  o f  T echno logy  L eaders ' Role
RIDEAS:
RMOTIVAT:
RMONITOR:
RGRASS:
RPSASS:
RLEAD:

Using Rich Ideas 
M otivational S t ra te g ie s  
Leading T echnology M atters 

Active Partic ipa tion  in Group A ctivities 
Personal A ss is tan c e  O ffered  to  Colleagues (T eachers)  
L eaders ac ting  as  L eaders o r Front-runners

Perce ived  Beliefs Held bv T echno logy  L eaders
BUSEFUL:
BSELFCON:
BSUPSYST:
BSTDEVPT:
BENTHUSI:
BENCRMT:
S tu d e n ts )
BEXPERI:
BRESIST:
BTIMEDIF:

Technology  in Education considered  a s  Useful 
Self C onfidence  in T echno logy  Applications 
Im portance  A tta c h e d  to  Technology  S u ppo rt  S y s te m s  
Im portance  A t ta c h e d  to  S ta ff  D evelopm ent 
M anifesta tion  o f  Enthusiasm  a b o u t  T echnology  
Encouraging Novice T echnology Users (T each e rs  and

T e a c h e rs ' T echno logy  Experience or Prior Knowledge 
Im pac ts  o f  A c to r 's  R esis tance  to  T echnology  
Problem s o f  Time Lim itations

Perce ived  T echno logy  L ead ers ' E xpec ta tions  
EGRWORK: E xpected  More Group Work
EKNOWLE: Users' Prior Knowledge, Experience, or Expertise  in
T echno logy
EMORETIM: E xpec ted  More Time fo r  T echnology  Training and  M astery 
EHAWARE: E xpec ted  More Hardware (C om p u te rs)  in th e  C lassroom s 
ESOWARE: E xpected  V arie ty  o f  S o ftw are  Program s in th e  C o n ten t  
A re a s
CHTIMGT: C hanges in Time M anagem ent in th e  C lassroom s
CHSTDINT: C hanges in S tu d e n ts '  Learning In te re s ts
CHTESTYLE: C hanges  in T eaching  S ty les 
KENMODEL: Kendon T echnology Program  as a Model
WDRCOMP: W ithdrawal o f  Half o f th e  C om p u te rs  in th e  School
DUBCOMP: Doubling th e  Num ber of C om puters  in th e  School
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Principle One

Principle Two

Principle Three

Principle Four

Principle Five

Principle Six

APPENDIX J

Six Principles for the Design of 
Professional Development Schools

Teaching and learning for understanding. All the school’s students 
participate seriously in the kind of learning that allows you to go on 
learning for a lifetime. This may well require a radical revision of the 
school’s curriculum and instruction.

Creating a learning community. The ambitious kind of teaching and 
learning we hope for will take place in a sustained way for large 
numbers of children only if classrooms and schools are thoughtfully 
organized as communities of learning.

Teaching and learning for understanding for everybody’s children. A 
major commitment of the Professional Development School will be 
overcoming the educational and social barriers raised by an unequal 
society.

Continuing learning by teachers, teacher educators, and administrators. 
In the Professional Development School, adults are expected to go on 
learning, too.

Thoughtful long-term inquiry into teaching and learning. This is 
essential to the professional lives of teachers, administrators, and teacher 
educators. The Professional Development School faculty working as 
partners will promote reflection and research on practice as a central 
aspect of the school.

Inventing a new institution. The foregoing principles call for such 
profound changes that the Professional Development School will need to 
devise for itself a different kind o f organizational structure, supported 
over time by enduring alliances of all the institutions with a stake in 
better professional preparation for school faculty.

Source: Tomorrow’s Schools: Principles for the Desien o f Professional Development 
Schools. 1990. The Holmes Group, Inc. , (p. 7).
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APPENDIX K
1994 ANNUAL REPORT

Kendon Elementary School
'! ;e  Kendon staff is proud to present our annuai 
report which includes our program s, goals, and 
visions for the fu tu re . As we w ork together to  m ake 
our scnool o good place to learn, we invite your 
porticiootion in all our endeavors because we know 
"it ta k e s  o w hole village to raise  one child."

School 
Improvement 
Process

The Kendon staff in cooperation 
with the Partnership for New Educa­
tion established a School Improve­
ment Team to develop policy and 
programs related to school improve­
ment issues and concerns. Last year 
its members were Principal Minnie 
Wheeler-Thomas: staff members 
Renee Acker, Jan Baker, Nancy 
Coleman, Bonnie lacy, Carol Miller,
Jo Nelson. David Sauve, Lori Shivley, 
and Annie Williford; PDS coordinator 
Tami McGill; and parents Yvonne 
Hall, Richard Miller, and Kathy 
Woodman.

The Kendon staff has attempted to 
build a learning community where all 
students are taught for understanding, 
and w here the educational faculty 
progressively assesses its efforts to 
accomplish this goal. This learning 
community involves parents, other 
community members, and educators.

In 1993-94, our work focused on 
improving the teaching of reading and 
science and fostering self-esteem.
Our efforts also centered on literacy 
with an em phasis on teaching and 
learning critical responses that pertain 
to good children's literature and the 
development of a computer lab to 
boost technology skills of students 
and teachers.

Mission Statement
The mission of Kendon Elementary Professional 
Developm ent School is to  prepare students for the 
future by w orking cooperatively w ith  parents, the 
community, an d  our educational faculty. Together 
w e will create an organized, supportive learning 

community. We will accept and accom m odate diversity. O ur students will 
becom e responsible, capable citizens w ho will use their strong know ledge 
base to  engage in critical thinking and  problem -solving for lifelong learning.

Strategies
such as recycling an d  environm ental 
clean-up program s. In addition, 
students will participate in an  all­
school science fair, field trips, 
hands-on science program s, and 
other activities that support and 
enhance o u r goals in  science. 
Another objective for science 
instruction will be to  familiarize the 
staff w ith the State o f Michigan 
science objectives. To m eet this 
goal, w e will carefully analyze and 
discuss w ays to  im plem ent those 
objectives. The 1993 MEAP science 
scores for 5th graders have been  
collected and  will b e  com pared to 
those achieved on  the  O ctober 1994 
state exam s to help us assess our 
achievem ent o f this goal.

(Continued on page 3)

CASE Credit Union 
Board Member William 
Brewer explores real life 
math applications with 
Nancy Coleman's 4tb 
graders as part o f that 
agency's partnership 
with Kendon. Pictured 
from left to right are 
Lewis Harrison, Andrew 
Mecber, Richard Clark, 
Heather Riojas, Mr. 
Brewer, Brandi Sterrett, 
Rolando Gonzales, and 
Mrs. Coleman.

Our Goals and
R eading: Students will be able to 
read for understanding (inquiry and 
com prehension). Basal readers, 
trade books, reading in content 
areas, Read-A-Thon, and  Literature 
Encounter will all contribute to 
achieving this goal. We will collect 
and  analyze Curriculum Monitoring 
System test data for the 1993-94 
school year and  com pare it w ith 
results from the 2 previous years. 
O nce that data has been analyzed, 
w e will decide upon  a course of 
action.
Science: Students at all grade levels 
will have better know ledge of 
science concepts. They will have 
opportunities to learn m ore about 
science topics of current interest,

R
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Student AchievementCore 
Curriculum

W hen the State Legislature 
adopted Public Act 25 in 1990, it 
stipulated that Michigan school 
districts w ould have to  m ake a core 
curriculum available to  all students 
by the beginning o f the 1991-92 
academic year.

The State Board of Education 
(SBE) then distributed a model core 
curriculum to school systems which 
defined outcom es to  be achieved by 
students in various content areas.

An analysis o f the Lansing School 
District's curriculum show s it is 
largely consistent w ith the SBE 
recom m endations and  student 
outcom es.

However, there are areas within 
the arts at the elem entary level 
w here ou r system does not address 
all of the SBE recom m endations due 
to the limited instructional time 
available to  elem entary art, music, 
and physical education specialists. 
This also is true o f the arts at the 
secondary level w here such courses 
are offered as electives and do  not 
fall within the state s expectauon of 
instruction for all students.

The single area in w hich Lansing 
has no current program  to m eet the 
SBE core curriculum outcom es is 
elem entary foreign language. The 
cost o f initiating such a program  
district-wide is prohibitive given the 
district's current financial status.

Lansing's curricular review plan 
operates on  a 5-year cycle. All 
district-approved content areas and 
outcom es recom m ended by  the SBE 
are reviewed and aligned during that 
cycle. This process is ongoing and 
will continue as state requirem ents 
and student needs change.

The academic perform ance of 
K endon students is m onitored in a 
variety of ways th roughout the 
school year. Classwork, hom ework, 
an d  staff-developed tests help 
teachers, parents, and students 
check progress on  a regular basis.

Frequent reports, staff contacts, 
and teacher conferences encourage 
parents to  becom e involved in the 
evaluation of their child's education.

In addition, the Lansing School 
District sponsors a testing program  
designed to  provide an  annual 
picture of the academ ic progress o f 
all students. O ne part o f that 
program  is norm -referenced testing 
each spring for students in grades 1- 
11. These results allow  us to see

Accreditation 
Status^Report.
la i MGHQBI U9JUUUMI 0 1 IWUMM MB r r  ’

vtudtfNsfcnivtbbywbthal^ 1
b i c o m t a c a w t t i d L ! h » i I m M d m U b « f a  
plots by the spring of 1995. K tndon S dm iv i 
b sn o a in w lY sd fa lh ad n h 'sm o tc sd aa lisa  ; 
progron onaH  bos b tc n f in a k n d .''

There are many activities and 
programs planned to give students 
choices, the opportunity to experi­
ences successful learning, and enhance 
their self concept. Some of them are: 
Math-R-Ranra, Math Magic, after- 
school tutorial program s. Fantastic 
Fun Friday, violin , cam p, Calbery 
W riting Contest, spring art fair/ice 
cream  social, science fair, litera ­
ture Encounter, visiting author 
event, end-of-year award program, 
book swap, rem edial/enrichm ent 
programs in  m ath and reading, 
com m unity partnership w ith  
Capital Area School Em ployees 
(CASE) Credit U nion, Parent

how  K endon students perform  in 
com parison to  their counterparts in 
other u rban  areas across the  nation.

In the spring of 1993, the school 
district replaced the outdated  
Stanford A chievem ent Test w ith the 
latest version of the M etropolitan 
Achievem ent Test in o rder to  better 
assess today's expectations for 
student learning. W ith the change 
in tests, w e began a new  data 
baseline. Historically, m ath scores 
o f Lansing students have been 
higher than those for reading. With 
the change to the M etropolitan, the 
sam e pattern has em erged.

O n the 1993 M etropolitan exams, 
K endon students in grade 2 per­
form ed above the national average 
(50% percentile) in bo th  m ath and 
reading, w hile those in  grade 4 
scored above the national average in 
math.

H ere at K endon w e  study these 
scores carefully, along w ith  other 
m easures o f student progress, as w e 
im plem ent changes in instruction 
w hich are necessary to  assure that 
each  and  every one o f th e  students 
has a successful school career and is 
well prepared  to becom e a contrib­
uting citizen.

Lending library, Building Libraries 
Together, Hom e Outreach Program  
for Education (HOPE), seasonal 
m usical program s, student/staff 
softball gam e, Read-A-Thon, Read­
ing Is Fundam ental (RIF), city-wide 
field  day, field  trips, m ulticultural 
education, the 4-H after-school 
program, the YWCA program, 
Kcndon's positive behavior assem ­
blies, and honors program s.

The services of an intervention 
specialist were provided last year to 
assist students in the areas of positive 
self-esteem, conflict resolution, and 
problem-solving.

Extended Learning Mil
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Unique Chsrscteristics Of Kendon (A Professional Development School)

As participants in a Professional 
Development School, the Kendon 
staff is able to think boldly and 
sensibly about the future of education 
and what a school ought to look like 
to accommodate students as we 
approach the 21st century. Our 
participation in the PDS project has 
brought increased attention, re­
sources, and support for practicing 
teachers.

A selected group of K-5 
teachers and 2 MSU faculty members 
worked on ways to improve the 
teaching and teaming of literacy in 
the elementary grades last year. They 
focused on 3 interrelated and interde­
pendent com ponents which will serve 
to build a firm foundation for a life­
long habit of critical reading.
In teg ra ted  S tudies — The fifth grade 
teachers and selected MSU faculty 
members collaborated on developing 
instructional units to  integrate social 
studies and language arts in 1993-94.
M ath fo r  U n d erstan d in g  — Five 
Kendon teachers and several MSU 
faculty members collaborated to 
rethink ways of teaching mathematics. 
Their goal was to help students make 
a connection between classroom 
mathematics and mathematics in the 
real world.
Math Magic— Math Magic is a 
program to enhance math skills of 
Chapter I and special education 
students. The special education 
teacher consultant. Chapter I reading 
teacher, and 3 Chapter I instructional 
assistants met twice weekly with 4th 
and 5th graders to provide a variety of 
math experiences.
T echno logy  in  th e  C lassroom  —
All Kendon teachers and selected 
MSU professors worked with comput­
ers throughout the curriculum. A 
com puter lab was established to 
complement and enhance the use of 
computers in the classroom.
In c lu s io n  E ducation  — Teams of 
teachers, support staff, parents, and 
administrators planned for the full­
time inclusion o f students with

challenging needs into general 
education classrooms.
An A lternative C urricu lum  With 
Special E m phasis O n A ccom m o­
d ating  D iverse L earners ("At-Risk" 
Students & High Achievers) — The 
4th and 5th grade teachers have been 
conceptualizing, developing, and 
designing alternative curriculum and 
programs to accommodate diverse 
learners.
M cn to rsh ip  P rog ram  — Our 
Mentorship Program focused on 
providing positive role models and 
building self-esteem for "at-risk" 
students starting in the early grades. 
E lectron ic Data System s (EDS) 
T u to ring  P rog ram  — Kendon staff 
members arc proud of our association 
with the tutors from EDS. Several 
spent 1 hour per week in classrooms 
last year providing remedial and 
enrichment support to students. They 
are positive role models and were 
very helpful in the classrooms.
Team  1 (MSU T eacher T ra in in g  
P ro g ram ) — Four post-graduate 
students served a 1-year internship at 
Kendon last year to comply with 
MSU's newly instituted requirements 
for teaching certification. In addition, 
a num ber of MSU seniors were 
assigned to classrooms for a few 
hours each week and will continue to 
work on their teaching certification 
requirements this year. Those 
requirements now consist of 4 years

of course work and a fifth year 
assignment in the classroom. 
C om m unity  P a r tn e rsh ip  — The 
staff and students at Kendon School 
are reaching out for community 
support. Fourth graders have formed 
a partnership with the Capital Area 
School Employees (CASE) Credit 
Union to help students make a 
connection between school math­
ematics and the real world. We have 
established a mini-credit union with 
on-line communication with CASE.
P aren t Lending L ib rary  — Last year, 
the Parent Lending Library was 
established to give parents an oppor­
tunity to borrow educational games, 
toys, activities, books, videos, and 
other academically related materials to 
help their children at home.
V isiting A u th o r — Award-winning 
author and illustrator Leonard Everett 
Fisher visited Kendon last year The 
program was made possible through 
the collaborative efforts of Kendon's 
PTA and the Partnership for New 
Education.
P aren ts  as P a rtn e rs  in  E ducation  

Parents as Partners in Education is 
a Chapter I program that met monthly 
with a focused agenda determined by 
parents' needs and concerns. Child 
care and transportation were provided 
for participants. Support from the 
PTA enabled us to make these 
meetings available to all parents.

Goals (Continued from page 1)

Self-esteem : Students' positive self- 
image will be developed through 
their participation in problem ­
solving activities. We expect 
children to  engage regularly in 
problem -solving activities in w hich 
they arrive at alternative solutions to 
academ ic and social problem s. 
Students' positive self-image also 
will be developed as they gain 
aw areness of their ability to be 
constructively self-directed and 
responsible. We will focus during 
the 1994-95 school year on  Kendon's

.•«»w*rJ|Kg.frVr*

Code of Conduct, m onthly good 
behavior assemblies and rewards, and 
recognition o f fourth and fifth 
graders for academic achievement. 
We have collected data over the past 
2 years by counting the num ber and 
nature of conduct citations issued. 
We want to re-evaluate this m ethod 
of assessment and focus more on 
specific behaviors that are taught, 
learned, practiced, and observed. A 
committee was established in the 
spring of 1994 to clarify our goals and 
strategies in self-esteem education.
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Kendon 
School PTA

The K endon PTA strongly 
supports the educational efforts of 
our students and  staff. The PTA 
sponsors the following activities and 
programs for our students:

• Fall o pen  house '
• Fall fund-raiser
• Holiday o pen  house
• Visiting author
• Musicals
• H alloween Parade
• Ice Cream Social and  Art Fair
• Field Day
• Reading Is Fundam ental (RIF)
• Parent forums
• Book Fair
• Cam ping program

Parent Participation In 
Teacher Conferences

j 991/92 1992/93 993/94

Parent/Teacher
Conferences

G reat effort and  non-acceptance 
of routine excuses are the keys to 
reaching alm ost each and every 
parent at K endon School. Many 
times w e have rescheduled more 
than 20 conferences, and  an  addi­
tional 20 o r  m ore conferences are 
held in hom es of parents o r at their 
place of work.

P arent/teacher conferences are a 
top priority at Kendon.

Volunteers Kendon Facts
Volunteering is one of our most 

valuable assets. Throughout the 
1993-94 school year as in years past, 
as many as 150 volunteers have 
supported and coordinated programs, 
events, and activities for children at 
ail grade levels. Many activities such 
as field trips, scouting programs, and 
special projects are made possible 
because of the efforts of volunteers. 
The Kendon staff annually sponsors 
an appreciation luncheon for all 
parent volunteers who served through­
out the school year.

Community Resources
The Lansing School District considers the  community as 
o classroom . We reoch out by taking students into the 
world through field trips, internships, w ork study 
opportunities, ond technological links. We also invite 
the com m unity into our schools. There a re  countless 
business partneiships, community resources, mentoring 
program s, pen  pal progrom s with o ther countries, and  
sp eakers ond assem blies from  which Lansing students 
benefit each year. We invite you  to  participate in the  
education o f  ou r fu ture leaders.

History of Our School
Kendon School was built in 1958. 

An addition was m ade in 1961, 
creating a total of 32,000 square feet. 
Kendon has 14 classrooms, one 
medium-sized gymnasium, and a 
library. There are four small confer­
ence/storage room s located at either 
end o f the building.

The K endon School community 
brings m uch diversity to  the educa­
tional setting. W e have neighbor­
hood  students w ho  w alk to school, 
w hile other youngsters are trans­
ported  by  bus from Mill Pond 
Village and  the dow ntow n area.
The variables inherent in the 
K endon com m unity at-large m ake it 

mmm 3 challenge as well as a 
mmm rew arding place to teach 

H g  and learn.

■ ■ ■ i A n  equa l opportunity district

Last year, the K endon staff w as 
com prised o f a principal, 13 general 
education classroom teachers, 4 
senior intern student teachers, 1 
special education teacher, 1 special 
education consultant, 1 reading 
teacher. 1 part-tim e Librarian, a part- 
time prevention specialist, 3 learning 
specialists, 6 Michigan State Univer­
sity faculty m em bers, a special 
education instructional assistant, 3 
federally funded instructional 
assistants, 1 part-tim e Parent Lending 
Library coordinator, 1 lunch cashier, 
11 lunch assistants, 1 secretary, and 
2 custodians.

This staff represents a w ide range 
of people and  expertise that p ro­
vides trem endous support and 
know ledge for the students they 
serve.

For the 1993-94 school year, our 
student enrollm ent w as 333. The 
breakdow n by grade level w as as 
follows:

K indergarten ...61 3rd G ra d e  52
1 st G ra d e  66 4th G rad e ........55
2nd G rade  47 5th G ra d e ........ 52

-  ■ — "
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