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ABSTRACT

The p u rp o se  o f th is s tu d y  w as to describe  th e  v a rio u s  change 

m odels tha t w ere u se d  to  gu ide  im plem entation of co m p u ter technology 

in  a  large h igh  school over the du ra tio n  of the s tu d y  (1987 to  1995), to 

confirm  that successful change w as achieved, and  to develop  a n  in tegrated  

a p p ro a c h  for u s in g  v a rio u s  m o d e ls  d u rin g  th e  im p le m e n ta tio n  of 

com puter technology.

The study  site w as an  inner city high school of app rox im ate ly  1400 

s tu d en ts  and  75 staff m em bers. These num bers g rad u a lly  decreased  to 

approx im ate ly  1100 s tu d en ts  a n d  65 staff by  1995. T he school w as a 

com posite h igh  school and , in  add ition  to academ ic p rog ram s, offered the 

fo llow ing  w ide  ran g e  of p rog ram s: C areer an d  T echno logy  S tudies

inc lud ing  V ocational S tudies, E nglish  as a Second L anguage, Industria l 

O ccupations, L ea rn in g  R esource Program , N ativ e  S tu d ies , R om ance 

Languages, and  Food Preparation.

In  Septem ber 1987, only  a  handfu l of teachers w ere  in te res ted  in  

u sin g  com puter technology. D u rin g  that year, a  m odel of change w as 

c h o se n  to  g u id e  th e  d e v e lo p m e n t of a te c h n o lo g y  p la n , an d  

im p lem en ta tion  began . O ver th e  follow ing e igh t y ears  an  increasing  

n u m b er of teachers becam e invo lved  in the project. T eachers in itially  

used  com puters on ly  as p roductiv ity  tools. G radually  the  teachers began 

u sin g  com puters for au tom ation , th en  instruction, a n d  finally  th e  use  of 

com puters becam e in tegrated  into everyday instructional use.

A  record w as kep t from  1987 to 1995 of anything th a t affected or was 

a ffected  by  tech n o lo g y  in  th e  school. The d o c u m e n ta tio n  in c lu d ed
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im p lem en ta tion  p lans, yearly  even t tim elines, school rev iew s, an d  an  

e v a lu a tio n  o f th e  c o m p u te r  im p le m e n ta tio n  p ro g ra m  in c lu d in g  

interview s, and  a  survey. From  observations and  these data , a  case study  

w as developed  and  analyzed  using  the  Concerns Based A dop tion  M odel 

(CBAM) as th e  an a ly tica l m odel. F rom  the  b e g in n in g  of the  

im p le m e n ta tio n  o f th e  p ro je c t to  th e  e n d  of d a ta  c o llec tio n , 

im p le m e n ta tio n  s tra te g ie s  ev o lv ed , p a rtia lly  to  acco m m o d ate  n ew  

conditions an d  occasionally to rectify ineffective strategies.

I t w as concluded  th a t change, involving the use  of fou r d ifferent 

change m odels, had  occurred  successfully a t the study  site. In  general, 

there  w as a  m ovem ent from  singular processes w ith  deliberate  outcom es 

to  p lu ra lis tic  p rocesses w ith  em ergen t outcom es as im p lem en ta tio n  

progressed. T hroughout the  progression of change there w as a m ovem ent 

from  low er to  h ig h er levels of innovation  configu ra tion , s tages of 

concern, levels of use (diagnostic tools of the CBAM), and  d iversity  am ong 

users of com puter technology.
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1

CHAPTER I 

THE PROBLEM 
Introduction

Schools are experiencing enorm ous pressure  to ad o p t a n d  p rom ote 
technological innovations w hich  are occurring in  the  larger society. As 
society becom es in u n d a ted  w ith  the rap id  in tro d u c tio n  of in fo rm ation  
technology, schools are  expected im plem ent it (H ope, 1996). G reen  (1996) 
repo rted  th a t the  u se  of som e form  of inform ation technology in  college 
courses increased  b y  a t least one-half and  in  som e cases nearly  doub led  
over the period  1994 and  1995. Technology in  various form s is becom ing 
com m onplace in  c lassroom s, how ever, there  is "no w id e ly  recogn ized  
stan d ard  p rocedu re , form at, b lueprin t, or m odel, dem onstra ting  how  to 
p ro ce ed  th ro u g h  th e  p ro ce ss  of in itia tio n , im p le m e n ta tio n , a n d  
institu tionalization  of technology in  a school" (H ope, 1996, p . 54). W hile 
educators p lann ing  for the im plem entation of com puter technology have 
m any m odels availab le  to them  from  the litera ture, choosing one can  be 
confusing to the  school practitioner w ithout som e s tan d ard  o r guideline. 
Some technology p lan n in g  m odels have been  developed  on  the basis of 
actual experiences w hile o thers are purely theoretical, and  no single m odel 
or set of ru les can  adequate ly  prescribe a form ula th a t w ill successfully 
im plem ent innovations in  every  circumstance (H errio tt & G ross, 1979).

Early m odels of change assum ed that a particu lar m odel cou ld  be 
un iversally  a p p lied  across varied  contexts to invoke successful change. 
C urren t m odels o r view s of the  change process p rom ote  the  no tion  tha t a 
particu lar m odel for change shou ld  be selected w ith  consideration  to the 
context of the  change site. Therefore, m any m odels of change are required  
to facilitate d ifferen t contexts, and  a single, ap p rop ria te ly  chosen  m odel 
m igh t be su fficien t to  facilitate successful change a t a  p a rticu la r site. 
H ow ever, if a  m odel is selected w ith  respect to the  context an d  conditions 
of context change over tim e, therefore changing  the  context, does no t 
successful change requ ire  the  use  of several m odels th ro u g h o u t the  
process?
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2

"T echnological change in  schools a n d  schoo l sy stem s involves 
m any com plex, d iverse, an d  uncertain organizational processes" (Riffel & 
Levin, 1997, p. 51). H ow ever, we can hopefully  learn  from  the experience 
of o th e r  im p le m e n ta tio n  sites. T echno logy  is a n  a re a  in  w hich  
im plem entation  is a lready  occurring as teachers a n d  schools m ake efforts 
in  various directions. Riffel and  Levin asserted th a t w e have the  ability to 
learn  from  all th a t experience, bu t th a t capacity is sad ly  lacking  because 
m ost techno log ica l im p lem en ta tion  pro jects a re  n o t d o cu m en ted  or 
circulated.

T his s tu d y  exam ined  a particu lar change site  o v e r a n  ex tended 
period  (1987 to 1995) in  an  attem pt to derive som e insigh t an d  guidance for 
ed u ca to rs  a n d  ad m in is tra to rs  con tem pla ting , o r  s tru g g lin g  w ith , the 
im plem enta tion  of inform ation  technology.

Background
Since 1987, the p lann ing  for and  coord inating  of im plem entation of 

com pu ter technologies occurred at a particu lar school site. This study  
focuses on  im plem entation  a t that particular site. This site is referred to as 
th e  s ite  o r th e  school. D ata w ere  a n a ly ze d  to  d e te rm in e  if the  
im p lem en ta tion  w as successful, and  an  in teg ra ted  ap p ro ach  for using 
v arious m odels d u rin g  im plem enta tion  of c o m p u te r techno logy  w as 
developed .

The Site
In  1987, th e  s tu d y  site w as an  in n e r  c ity  h ig h  school of 

ap p ro x im ate ly  1400 s tu d e n ts  and 75 staff m em bers. T hese num bers 
gradually  decreased  to approxim ately 1100 studen ts  an d  65 staff by 1995. 
The staff varied  in  age from  their early  tw enties to  early  sixties w ith  a 
bu lge  in  th e  m id-forties to mid-fifties. The s tu d e n t b o d y  w as highly 
d iversified  w ith  rep resen ta tion  from  56 nations. The s tu d en ts  possessed 
academ ic abilities rang ing  from  far below  to w ell above average, and  they 
came from  all pa rts  of a large western C anadian city. A significant num ber 
of these studen ts w ere recent imm igrants to C anada an d  m ost cam e from a 
low  to m iddle  class socio-economic background.
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The school w as a com posite  h ig h  schoo l a n d , in  a d d it io n  to 
academ ic p rogram s, offered the following w ide  range of program s: C areer 
a n d  Technology S tudies including Vocational Studies, English as a Second 
L anguage, In d u s tr ia l O ccupations, L earn ing  R esource P rogram , N ative  
Studies, Rom ance Languages, and  Food Preparation .

The school h ad  a floor area of 320,000 square  feet, w as bu ilt in  five 
sections betw een  1931 and 1967, stood four stories tall, and  w as situa ted  on 
a busy  street in  the  center of the  d ty .

The R esearcher
I w as a  35 year old academic teacher w hen  the initiative to in troduce 

com pu ter techno logy  began in  1987. I w as in  the  m id st of com pleting  
requ irem ents for a  M asters Degree in  E ducation  an d  w as charged w ith  the 
responsib ility  of im plem enting com puter technology in  the  school.

O v erv iew
In  S eptem ber 1987, som e staff a t th e  school h a d  begun  to  th in k  

abou t w ays to  im plem ent com puter technologies into their teaching. The 
school adm in is tra tion  appoin ted  m e to develop  an d  im plem ent a p la n  to 
use com puters in  the  school. A t that tim e, only  a  handfu l of teachers w ere 
in te rested  in  d iscussing  the im plications o f such  an  undertak ing . D uring  
th a t year, a  m odel of change w as chosen to gu ide  the  developm ent o f a 
technology im plem entation  p lan , and  im plem en ta tion  began.

O ver the  follow ing e igh t years an  increasing  num ber of teachers 
becam e in v o lv e d  in  the  project. R esource  cen ters , co m p u te r labs, 
ne tw orks (both  adm in istrative  and instructional), inform ation  centers, an  
on-line com m unications center, a suppo rt center, an d  a repair center w ere 
in troduced  into the  school. All were opera ted , m aintained , an d  staffed by  
teachers. Teachers u sed  com puters bo th  as p roductiv ity  and  instructional 
tools.

T h is  u n d e r ta k in g  w as a s tu d y  in  p la n n e d  c h an g e  a n d  
im p lem en ta tion  strateg ies evolved to accom m odate  new  conditions an d  
to  rec tify  ineffective  strategies for u s in g  techno logy . The choice of 
strategies w as a  resu lt of the explicit use o f change m odels. Four m odels
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w ere u tilized  th ro u g h o u t the  course of the change process. A  record w as 
k ep t (from  1987 to  1995) o f any th ing  tha t affected or w as  affected by  
technology in the school.

Purpose of the Study
T he p u rp o se  of th is s tu d y  w as to describe  the v a rio u s  change 

m odels th a t w ere  u sed  to u sed  to  guide im p lem en ta tion  of com puter 
techno logy  over the  d u ra tio n  of the  study  (1987 to 1995), to  determ ine 
w h e th e r successful change w as achieved, and  to  develop  an  in teg rated  
a p p ro a c h  for u s in g  v a rio u s  m odels d u rin g  th e  im p le m e n ta tio n  of 
com pu ter technology.

The Study
Significance of the s tu d y

M ost classical change m odels found in the  literature describe stages 
of change. It is often assum ed th a t the change process can be  described by 
these stages, and  th a t change can be facilitated by  using  a single m odel.

T he significance of this s tu d y  is that (a) th e  change process w as 
im plem ented  over a period  of eight years, from  1987 to th e  end  1995, (b) 
the  im plem entation  of technology w as observed from  its infancy, and  (c) 
fo u r m odels of change w ere  u sed  d u ring  the  im p lem en ta tio n  period  
observed.

If change strategies varied  in  response to em erging factors affecting 
the  change as change proceeded, reflecting a sh ift from  one m odel to the 
next, th en  perhaps successful change can be be tter achieved  th rough  the 
use  of various m odels, u tiliz ing  a  particular m odel at a  p a rticu la r tim e 
th ro u g h o u t the change process.

S tructure of this D ocum ent
C hap ter II p resen ts a lite ra tu re  review  of classical change m odels 

an d  strategic p lann ing  m odels. These are com pared on a typology. There 
is a  d iscussion  on  develop ing  strategies follow ed by  a synopsis of recent 
trends in  the  litera ture  on  technological change.
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C hapter HI describes the m ethodology of th is s tu d y  a n d  C hapter IV 
presents the case study , follow ed by the case s tu d y  analysis in  C hapter V.

The last chap ter, C hapter VI, presents a  sum m ary  of th is s tudy  an d  
the  conclusions, im plications, and  recom m endations.
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CHAPTER n  

REVIEW OF THE LITERATURE
Pream ble

T here  is an  overw helm ing  am o u n t o f lite ra tu re  th a t p e rta in s  to 
innovation  an d  change. H avelock has w ritten  extensively o n  th e  top ic  of 
in n o v a tio n  an d  change. H avelock  (1968) inc luded  ap p rox im ate ly  4000 
re levan t sources; Van M eter a n d  Scollay (1985) inc luded  900 references. 
T he v a s t a m o u n t of lite ra tu re  o n  th e  subject necessita ted  th a t som e 
restric tion  be  p laced  on  the  m ateria l th a t w as rev iew ed  an d  in c lu d ed  in  
the  lite ra tu re  review . A lthough  change and innovation  can be described  
from  m an y  d ifferen t concep tual o rien ta tions, a  decision  w as m ad e  to 
rev iew  on ly  litera ture  w hich  w as based  on change an d  innovation  a t the 
o rgan iza tional level.

A  su rvey  of the literatu re  revealed  that at least tw o  distinct branches 
o f change theo ry  exist, and  from  these  roots various m odels evolved  over 
decades. O ne branch of change theo ry  is concerned w ith  the identification 
and  labeling  of the process of change. A rising predom inately  o u t of a n  era 
in  w h ic h  classical m anagem en t w as p reva len t, m odels of th is  b ran ch  
em phasize  the  predictable n a tu re  of change th rough  the  use of identifiable 
an d  sequen tia l stages. In the  rem a in d e r of th is docum ent, these m odels 
w ill be referred  to as classical m odels.

The second b ranch  of change  theory  is concerned  w ith  p lan n in g  
ra th e r th a n  stages of change. H av ing  its roots in  th e  m ilitary , strategic 
p lan n in g  can be traced back as far as the  ancient Greeks. Like th e  classical 
m o d e ls , s tra teg ic  p lan n in g  w as p o p u la r iz e d  in  a n  e ra  o f classical 
m an ag em en t, an d  therefore m odels evolv ing  from  th is  b ran ch  descend  
from  classical though t of s tra teg ic  p lanning . In  stra teg ic  p lan n in g , the 
m odels are  generally referred to  as schools of thought.

Both branches resu lted  in  v arious m odels o r schools th a t evolved 
from  a c lassical beg inn ing , h o w e v e r, since th e y  a re  fu n d am e n ta lly  
d ifferen t each  branch  w ill be considered  separately . M odels from  b o th  
branches w ill then  be com pared  o n  a com m on typo logy  reflecting tren d s 
from  th e  1960's th rough  the  1990's.
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O v erv iew
C lassical m odels are rev iew ed  first. This section  sta rts  w ith  a 

d iscussion  of the  d ifferen t o rien ta tions from  w hich  stages in  th e  m ost 
p o p u la r  classical m odels have  em erged . T hen classical m odels are 
review ed, com pared, and  sum m arized in  Table 2.

N ext, stra teg ic  p lann ing  is d iscussed , starting  w ith  an  a ttem p t to 
define w h a t constitu tes a  strategy. The schools of strategic p lann ing  are 
rev iew ed and  then  sum m arized in  Table 4.

N ext, classical m odels and strategic schools of though t are com pared 
on  a com m on typo logy  w hich w as derived  from  W hitting ton 's  (1993) 
general perspectives of change th a t sp an  trends of the 1960's th ro u g h  to 
the  1990's.

Finally, the application of stra tegies to  organizational change, and  
trends in  technological change are  discussed. A pictorial overview  o f the 
struc tu re  of the literature review  is p resented  in  Figure 1.
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Figure 1. Structure of the L iterature Review

Classical Change Models
O rientations of Change M odels

The m odels of innovation  an d  change represent theoretical efforts 
th a t a ttem pt to impose structu re  and  o rder on  the change process. Lozier 
a n d  C overt (1982) w ro te  of the  change process in  re la tio n  to  social 
s tru c tu res . They sta ted  th a t social s truc tu res resu lt from  the  ba lance  
betw een the natural tendency to preserve a h igh  degree of stability  a n d  the 
equally  na tu ra l pressure to w ard  change. They suggested th a t m odels of
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change p rov ide stra teg ies for dealing  w ith  the  resistance to  change and  
innovation . Brow n an d  E isenhard t (1998) insisted  th a t th e  challenge in  
change is in  m anag ing  it, an d  th a t early  m odels p ro v id e d  a m eans of 
p lann ing , com m anding, and  controlling change.

According to  Lozier an d  Covert, m any of the m odels are  based  on  a 
m odel of change developed  by  Lew in (1947). M orrish  (1976) identified the 
th re e  stages o f L ew in 's  m o del as "unfreezing ," "m oving ," a n d  "re
freezing." Lozier a n d  C overt exp lained  th a t m odels o f th is  ty p e  v iew  
change as a series o f stages. The unfreezing stage includes aw areness of 
the  need  for change, developm ent of problem  aw areness, a n d  reduction  of 
dependence on  existing  organizational struc tu res and  ideas. The second 
s tag e  involves th e  id en tifica tio n  and  acqu isition  o f in fo rm a tio n  and  
actions that m ay be in teg ra ted  in to  an  effective so lu tion  for the  perceived 
prob lem . D uring  th e  re-freezing  stage the  so lu tion  is generalized  and  
stab ilized  w ith in  the  o rgan izational structure. M odels b a sed  o n  Lewin's 
ap p ro ach  assum e th a t  o rgan iza tional s tru c tu re  is n o rm ally  stab le  and  
unchanging, and  th a t the  change process can be rep resen ted  in  a  lock-step 
fash ion .

Change m odels vary  on  a  num ber of aspects. R osenblum  and  Louis 
(1981) described change in  term s of the rational and  non-rational aspects of 
an  organization. They suggested  tha t organizations fall in to  tw o categories 
o f o rganizational change: ra tional system s an d  n a tu ra l system s. In the 
rational system s approach , the process of change in  an  organ ization  is the 
resu lt of deliberate, ra tional decision m aking, based  on  need , facts, and  
insight. O n the  o ther h an d , in  the  natural system s approach , the  change 
p ro c e ss  in v o lv es b o th  n o n -ra tio n a l a n d  ra tio n a l a sp e c ts  of th e  
organization. Butler (1998) no ted  tha t term s such  as econom ic rationality  
an d  bounded  ra tionality  also refer, respectively, to the  ra tiona l an d  non- 
ra tio n a l a ttr ib u te s  o f an  o rgan iza tion . N o n -ra tio n a l a sp ec ts  of an  
o rg an iza tio n  in c lu d e  factors such  as p rac tices , be liefs , a n d  existing  
o rgan izational s tru c tu res . Like R osenblum  a n d  Louis, V an  M eter and  
Scollay (1985) also u sed  the  ra tional/non-ra tiona l view  of organizations to 
categorize change processes. They p roposed  th a t o rgan izations fall into 
tw o  categories w ith  re sp ec t to  change: ra tio n a l o rg a n iz a tio n s  an d
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organ izations o f 'lim ited ra tionality .' These categories are equ ivalen t to 
th e  ra tio n a l a n d  n a tu ra l sy stem s categories th a t  w ere  p ro p o se d  b y  
R osenblum  a n d  Louis (1981). V an  M eter a n d  Scollay p ro p o sed  th a t 
schools a re  organizations of lim ited  rationality  since culture, values, and  
existing struc tu res of society and  o f the  organization  m u st be considered as 
factors in  th e  change process.

Shears (1987) described the  process of change in  ano ther m anner. 
Shears ca teg o rized  change acco rd ing  to  au th o rita tiv e  and  dem ocratic  
decision m ak ing  processes. In  an  au tho rita tive  approach , the decision to 
innovate  is m ad e  b y  one in d iv id u a l or a few  selected elite ind iv iduals. 
E ssentially , th e  pow er center m akes a decision  and  change filters, top - 
dow n, th ro u g h  the  levels of the organization. In  the dem ocratic approach, 
change com es ab o u t by  consensus an d  nego tia tion  th roughou t levels of 
the  o rgan izational structure. Shears sta ted  th a t consideration  shou ld  be 
g iven  to  th e  s tru c tu re  of the o rgan iza tion , the  m anagem en t style, the 
n a tu re  of change, an d  the ind iv idua ls invo lved  w hen  choosing the  m ost 
satisfactory  ap p ro ach  to change. T he a u th o rita tiv e /d em o cra tic  v iew  of 
change w as also held  by  Balistreri (1987). H e labeled the  first approach as 
"coercion" a n d  the second approach  as "philosophical agreem ent."

H ansen  (1979) described yet ano ther approach to  the study  of change 
processes. H ansen  identified three types of change th a t w ere based on  the 
ra te  a t w h ic h  th e  in n o v atio n  is im p lem en ted  in to  an  o rgan iza tion : 
p lann ed  change, evolutionary change, an d  spon taneous change. P lanned 
change is de libera te  and  d irected o rgan izational change. The rem ain ing  
tw o types o f change are reg a rd ed  as u n p lan n ed . E volutionary change 
occurs slow ly  a n d  is the resu lt of cum ulative altera tions that occur w hile 
ad justing  to  conditions th a t are in te rnal and  external to  the  organization, 
ra th e r th an  th e  resu lt of a  deliberate, m anaged  change. Johnson (1987) 
referred  to  th is  process as increm ental change, in  w hich  the organization 
feels or m u d d le s  its w ay th ro u g h  change. Spontaneous change tends to 
occur qu ick ly  an d  is a  response to  n a tu ra l c ircum stances an d  ran d o m  
occurrences.

R o g ers  a n d  S hoem aker (1971) p re s e n te d  a n o th e r  b a s is  for 
categorizing  change. Their view  w as th a t change is based  on  w here  the
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innovation  h a d  o rig inated  and  on w here the  recognition  for the  necessity 
o f change h a d  orig inated . These factors m ay  e ither orig inate  from  w ith in  
th e  o rg an iz a tio n  (in ternally ) or ou tside the  o rg an iz a tio n  (externally). 
W hen  the  in n o v a tio n  is developed  in te rnally , th e  change process is 
re fe rred  to  as 'im m an en t change' and  the  need  fo r change is u sua lly  
in ternally  recognized. W hen the innovation is ex ternally  developed, the  
change process is referred  to as 'contact change.' In  'contact change,' the  
need  for change can  be in ternally  or externally  recognized . Rogers an d  
Shoem aker described the types of contact change in  th is m anner:

Selective contact change results w hen  m em bers of a social 
system  are exposed to external influences an d  ad o p t or reject 
a n ew  id ea  from  th a t source on  the  basis o f th e ir needs. 
D irected  con tact change, or p lan n ed  change, is caused  by 
ou tsiders w ho, on their ow n or as rep resen ta tives of change 
agencies, in ten tionally  seek to in troduce n ew  ideas in  order 
to achieve goals they  have defined. M uch change th a t occurs 
today  is directed, and.... (p. 38)

O ther classifications of the types of change can  be found in  the  
lite ra tu re. H ow ever, these classifications appear to  overlap  and  becom e 
unclear as d istinc t orientations; some appear to be perm uta tions of others. 
Bennis (1966) described  e igh t classifications of change: p lanned  change, 
indoctrination , coercive change, technocratic change, interactional change, 
socialization change, em ulative change, and  na tu ra l change. Each of these 
categories em ploy  som e of the characteristics of the  prev iously  m entioned 
orientations. Peters (1986) described the classification developed  by Bennis 
(1966) as "a som ew hat involved classification of change" (p. 27).

In  sum m ary , various orientations su p p o rt d iffe ren t beliefs abou t 
organizations and  the n a tu re  of change. The orien tations discussed in  this 
section are listed  in  Table 1.
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Table 1
Summary of Orientations of Classical Models

Concept Essence
stability vs. p ressure  to change opposing  forces, n a tu ra l
unfreezing , m oving, freezing tendency to  n o t change
rational vs. non-rational change organ izational dynam ics
au tho rita tive  vs. dem ocratic change decision m aking
p la n n e d  v s . e v o lu t io n a ry  v s. 
spon taneous change

rate  of change

im m anen t vs. contact change orig in  o f th e  innovation  
(in ternal o r external)

The a d o p tio n  o f an  in n o v a tio n  can  b e  d e sc rib e d  from  th e  
perspective  o f stages o f change, p red ic tab ility  o f behav io r, factors th a t 
influence change , such  as the ad o p te rs , the  cu ltu re  a n d  the  innovation  
(Gbomita, 1997). D epending on the particu lar perspective, different aspects 
of the change process becom e salien t an d  resu lt in  the  developm ent of a 
classical m o d el w ith  a  particular orientation.

Popular C lassical Change Models
Ten m o d e ls  a re  considered  in  th is  section . T hese m odels a re  

abundan tly  described  in  the literature an d  rep resen t un ique  positions. In  
general, th e  change m odels p resen ted  here  focus on  p lan n ed  change as 
opposed  to  evo lu tionary  change, an d  are  p rim arily  roo ted  in  the  rational 
view  of o rganizations rather than  th e  natu ra l system s approach. All of the 
m odels describe the  change process w ith  the  use o f stages of change except 
tw o of the  m o st recent classical m odels, E lm ore's (1978) m odel w hich is a 
com posite o f several m odels, an d  Bigelow 's (1982) m odel w hich  describes 
change from  th e  o p p o sin g  forces o rien ta tio n  (stab ility  vs. p ressu re  to 
change).

It is n o t possib le to  evaluate all m odels o n  exactly  the  sam e basis 
because each  m odel advances som e un ique  aspects of change. Therefore
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each  m odel is considered  separa tely  a n d  im p o rtan t aspects of the m odel 
a re  described and  rela ted  to the o ther m odels.

1. R esearch, D evelopm ent, D iffusion, A nd  A dop tion  M odel
T he  RD D A  (R esea rch , D e v e lo p m e n t, D iffu s io n , a n d  

A doption) m odel and  the RDD (Research, D evelopm ent, D iffusion) 
m odel d iffer on ly  in th a t th e  la ter does n o t include the  a d o p tio n  
stage  (H avelock, 1971). This m odel p laces em phasis on p ro d u c t 
d e v e lo p m e n t a n d  th e  d e v e lo p e r . A c c o rd in g  to  H a v e lo c k , 
concep tualization  of the RDD m odel w as evolved by Brickell (1961) 
and  fu rth e r developed  in to  the  RDDA m odel by  C lark and  G uba  
(1965). C lark  an d  G uba described  four phases of the RDDA m odel, 
th a t they  fu rther subdiv ided  into e igh t stages:

1. R esearch
2. D ev e lo p m en t

a. In v e n tio n
b. D esign

3. D iffusion
a. D issem in atio n
b. D em o n stra tio n

4. A d o p tio n
a. T ria l
b. In sta lla tio n
c. In s titu tio n a liza tio n

T he research  and  d ev e lo p m en t p h ases  are  invo lved  w ith  
p ro d u ct, process, or idea developm ent in  o rd er to solve a particu lar 
p rob lem . D iffusion describes the  flow  of in form ation  from  experts 
a n d  p ro d u c t developers to th e  users (the peop le  experiencing th e  
problem ). The adoption  phase has th ree  stages. The first stage is the  
tria l of the  innovation  in  the  context of a  particu lar situation. In  th e  
second  stage, th e  innovation  is in sta lled  for u se  in  a p a rticu la r 
o rg an iza tio n . The final s tag e  e stab lish es (in stitu tiona lizes) th e
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perm anency  o f the  Innovation in  the  organization . M orrish (1976) 
p resen ted  a  sim ilar in te rp re ta tion  of resea rch  an d  developm ent 
m odels b u t renam ed  the general phases as invention , developm ent, 
p ro d u c tio n , a n d  dissem ination. E ssentially , M orrish  reta ined  th e  
stages of the  RDDA m odel but elim inated the substages.

In  research  and  developm ent m odels, com m unication is un i
directional, from  the external g roup  to the in te rnal group; th a t is 
from  the  developer of the  innovation  to  th e  users. The in ternal 
g ro u p , o r o rg an iza tio n  accepting the in n o v atio n , is considered  
rational an d  passive w hile being dom inated  b y  the  external group, 
or experts. The innovation  is developed  ex ternally  and  is seldom  
m o d ified  since com m unication  is on ly  o n e  w ay . The p ro d u c t 
developers act as the  change agents d u rin g  im plem entation  of the  
in n o v a tio n .

2. Social In teraction  M odel
The Social In terac tion  (SI) m odel p laces em phasis on  

com m unication  w ith in  an  organization. In  p articu lar, it assum es 
th a t m em bers of the  o rganization  belong to  a  ne tw ork  of social 
re la tio n s  a n d  th a t d iffusion  of in fo rm a tio n  p e rta in in g  to  an  
innovation  passes th rough  the netw ork. In th is w ay, m em bers of 
the o rganization  are exposed to new  ideas o r innovations, and  the 
level of acceptance is influenced by  their po sitio n  in  the  netw ork 
an d  the  position  of the  informer. H avelock (1973) sta ted  that the 
ind iv idua l u se r's  place in  the netw ork  (centrality , peripherality , or 
isolation) is a good predictor of the user's ra te  of acceptance of new  
ideas. A  cen tra lly  located  in d iv id u a l is o ne  w ho  has m ore  
a sso c ia tio n s w ith in  th e  sphere  o f the  soc ia l n e tw o rk . This 
in d iv id u a l is m ore  like ly  to  accep t n e w  id eas , d iffuse  the  
innovation  to  o thers, an d  exert influence u p o n  the acceptance of 
o thers.

The SI m odel w as developed by  Rogers (1962) and  was later 
refined  by  Rogers and  Shoemaker (1971). The SI m odel is referred
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to  by  M orrish (1976) as the 'rural sociology' m odel, since it em erged  
from  research on  the diffusion of ag ricu ltu ral innovations.

This m odel assum es th a t the  in novation  has a lready  b een  
d e v e lo p e d . T herefo re , it  d o es n o t  in c lu d e  re se a rc h  a n d  
d ev e lo p m en t phases. H ow ever, it in c lu d es the aw areness a n d  
in te re s t p h a se s  to  account for the  in itia tio n  of change in  a n  
organization. The five stages of this m odel are:

1. Awareness - of p roblem .
2. Interest - perta in ing  to  problem.
3. Evaluation - of its appropriateness.
4. Trial
5. A doption - for pe rm anen t use.

Like th e  RDDA m odel, in  the  SI m odel the in novation  is 
developed  ex ternally  and com m unication  is un i-d irectional from  
the  'ex p erts ' to  the  users, a llow ing  little  m od ifica tion  of th e  
innovation . M em bers of an organ ization  th a t adopt an innovation  
early  d u rin g  im plem entation  w ere  re fe rred  to as 'innovato rs ' by  
Rogers (1962). Therefore, the change agen t prim arily  consists of the  
innovation  developers, who are ex ternal to  the organ ization , a n d  
th e  early  ad o p te rs  of the in n o v a tio n  w ho  are in te rn a l to  th e  
o rg an iz a tio n . As in  the RDDA m o d e l, the  m em bers o f a n  
o rgan ization  o r social netw ork form  th e  in ternal g roup , an d  th ey  
are considered  to be rational and  passive. W hile the RDDA m odel 
em phasizes the  research and developm ent of the innovation in  the  
change process, the SI m odel stresses com m unication  w ith in  th e  
social netw ork, and  is concerned w ith  th e  problem  aw areness phase  
an d  the  in terest phase of change.

Z altm an , D uncan, and  H olbeck  (1973) p roposed  a m odel 
sim ilar to the  SI m odel. Their m odel, how ever, consists of tw o  
stages, the  in itiation  and im plem enta tion  stages. The stages a n d  
substages are as follows:
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I. Initiation stage
1. K now ledge-aw areness substage
2. Form ation of attitudes to w ard  the 

innovation  substage
3. Decision substage

II. Im plem entation  stage
1. In itial im plem entation  substage
2. C ontinued-susta ined  im p lem en ta tion  

substage

Like the SI m odel, th is m odel is characterized by  an  a lready  
developed  innovation , 'top -dow n ' one-w ay com m unication , an d  a 
ra tio n a l, passive in te rn a l g ro u p . The in te rnal g ro u p  h as som e 
influence on the m odification  o f the innovation , b u t m ost of the  
d irec tion  comes from  the ex ternal g roup , or change agen t. This 
m o d e l s tre sse s  fee d b ac k  a s  a n  im p o r ta n t  fa c to r  d u r in g  
im p le m e n ta tio n  o f an  in n o v a tio n . T he feed b ack  is u se d  
p redom inan tly  for evaluation  o f the  im plem enta tion  p rocess an d  
no t as a m echanism  for guid ing  the  change process.

3. P roblem  Solving M odel
The Problem  Solving (PS) m odel is unlike the  RDDA an d  SI 

m odels because the  PS m odel does no t revolve a ro u n d  a com pleted  
in n o v a tio n . In s te a d , the  in n o v a tio n  is d e v e lo p e d  th ro u g h  
collaborative efforts betw een the  in ternal and  external g roups. The 
PS m odel places em phasis on  the  in ternal group (users), a n d  u p o n  
developing  an innovation th a t is satisfactory to the in ternal g roup .

Roberts (1978) sta ted  th a t the  PS m odel w as d ev e lo p ed  by 
L ipp it, W atson, a n d  W estley in  1958, and  th a t the  m odel w as 
in fluenced  by  w ork  re la ted  to  T -group sessions conducted  a t the  
N ational Training Laboratories. M orrish (1976, p. 112) identified  six 
stages of the PS model:
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1. T ranslation  - of need  to problem
2. D iagnosis - o f problem
3. Search an d  Retrieval - of inform ation
4. A dap ta tion  - of innovation
5. T ria l
6. E v a lu a tio n  - o f tr ia l in  te rm s o f  n e ed  

satisfaction.

H avelock (1970) dep icted  the  stages of the PS m odel as a  cycle 
th a t  rep ea ts  un til an  in n o v a tio n  has evo lved  th a t sa tis fac to rily  
resolves the  problem .

The PS m odel is d ifferen t from  the  RDDA and  SI m odels in  
m any  respects. In the  PS m odel, the  u se r (in ternal g ro u p ) is of 
m ajo r concern  an d  active ly  p a rtic ip a te s  in  th e  d e v e lo p m e n t or 
a d a p ta tio n  of the  in n o v a tio n  a n d  in  th e  change p rocess . The 
in te rn a l g roup  is also considered  to  be  ra tional an d  cooperative. 
The m odel is characterized b y  tw o-w ay com m unication be tw een  the 
in te rn a l g ro u p  (users) a n d  th e  ex te rnal g ro u p  (change agent). 
Therefore, the  change agen t acts as a  consultant an d  is re la ted  w ith  
the  in ternal group in  a collaborative fashion. In  the RDDA an d  SI 
m odels, the  change agent p lays a directive role, the in ternal g roup  is 
p assiv e , a n d  com m unication  occurs in  one d irec tion  (fro m  the 
external to  the internal group).

4. L inkage M odel
The linkage m odel is based  on  the  concept tha t a  p ro b lem  is 

best so lved  by  the user (in ternal group), and  th a t an  in d iv id u a l or 
agency  sh o u ld  assist in  th e  search  for an d  re trieval o f p e rtin e n t 
in fo rm a tio n , in  th e  se lec tio n  of a n  in n o v a tio n , a n d  in  th e  
im plem entation . In th is m odel, a  resource person  or agency acts as 
a  link  to inform ation an d  expert resources tha t a re  re lev an t to  the 
p rob lem  faced by the in ternal group. This resource person  (linker) 
m u s t h av e  a good  u n d e rs ta n d in g  o f th e  n a tu re  o f th e  u se rs ' 
p rob lem  and , reciprocally, th e  user m u st be aw are of any  resource
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lim ita tions. H avelock  (1973) exp la ined  the  re la tio n sh ip  in  th is 
m an n e r:

Technically speaking, the resource person  needs to 
develop  a good "model" of the user system  in  o rder 
to  "link" to  h im  effectively.... A t the sam e tim e, the 
u se r m u st have an  adequate  apprecia tion  of how  
the  resource system  operates, (p. 165)
The Linkage m odel follows the sam e stages as the PS m odel, 

b u t uses slightly  different names:

1. Identification - of need
2. Diagnosis - of problem
3. Problem  Statem ent
4. Search and  Retrieval
5. Selection - of innovation
6. Im p lem en ta tio n

As in  the  PS m odel, the stages of the Linkage m odel will cycle 
un til a  so lu tion  w hich  is satisfactory to the in ternal group  is found. 
H ow ever, these tw o m odels are different in  the roles assigned to  the 
in ternal a n d  external groups. In the Linkage m odel, it is essential 
th a t com m unication  is tw o-w ay and  th a t a tru e  u n d ers tan d in g  is 
d ev e lo p ed  o f the  o th e r 's  needs, requ irem en ts , a n d  lim itations. 
O nly th e n  can the  relationship  betw een the  user an d  the linker be 
collaborative in  the  developm ent of the  innovation.

The linker is a  person  or agency tha t acts as the  change agent. 
The task  of the linker is to provide inform ation a n d  resources to  the 
in ternal g ro u p  from  experts (external groups) th a t  are  relevant to 
the  p rob lem . T he in novation  can be ex te rn a lly  or in te rna lly  
developed  a n d  it can be m odified to su it the requ irem en ts of the 
in te rn a l g ro u p . As in  the PS m odel, em phasis  is p laced  on  
sa tisfy ing  th e  needs of the in ternal g roup. In  b o th  the PS and  
L inkage m o d e ls , th e  in te rn a l g ro u p  is ra tio n a l a n d  actively
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participates in  the  developm en t o r m odification  of the  innovation 
and  in  the change process.

5. Local Process Of Change M odel
The Local Process O f C hange (LPC) m odel places im portance 

on  th e  im p lem en ta tio n  o f th e  in n o v a tio n  d u r in g  th e  change 
process. It differs from  prev iously  m entioned  m odels because it is 
d e riv e d  from  a p o litica l o r ie n ta tio n  a n d  i t  d o e s n 't  assum e 
rationality  of the in ternal g roup . The LPC m odel recognizes th a t 
the incentives, constraints, opportun ities, and  conflicts of m em bers 
of the  internal group  have a n  effect on  the  change process.

According to  Roberts (1978), the LPC m odel evolved during a  
s tudy  of federal program s a n d  educational change, conducted in the 
U nited  States by  R and C orpora tion  (Berm an, M cLaughlin, Pauley, 
G reenw ood, M ann, & Pincul, 1974, 1975, 1977). Roberts stated  tha t 
d u rin g  the Rand s tu d y  it w as "argued th a t th e  trad itiona l concepts 
of rational p rac titioner behavior, invarian t tran sfe r of innovations, 
and  in ternal desire  for change w ere unrealistic" (p. 27). Roberts 
described the stages of the LPC m odel as:

1. M obilization
a. P roblem  defin ition
b. Solu tion  Seeking
c. Solu tion  Selection
d. G eneration of su p p o rt
e. D ecision-m aking an d  strategies

2. Im p le m e n ta tio n  - m u tu a l  a d a p ta tio n  of
project and  organization

3. In stitu tiona liza tion  - a ssim ila tion  by  school
and  teachers

The sequence of this m odel resem bles the  SI m odel, b u t the  
change process has been reduced  to three stages.
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The in novation  m ay  b e  ex ternally  or in te rna lly  developed , 
an d  bo th  the innovation  a n d  the  o rganization  are m odified  to  m eet 
the needs of the  organization . A  change agent (ex ternal group), is 
no t alw ays required , bu t, if present, w ill act as a consu ltan t or linker. 
The in te rnal g ro u p  is a d a p tiv e  a n d  coopera tive , a n d  a lth o u g h  
com m unication be tw een  in te rnal a n d  external g ro u p s is tw o-w ay, 
th e  in te rnal g ro u p  is far m ore  in fluen tia l. The in fluence of the  
in te rna l g roup  d u rin g  th e  change process in  th e  LPC m odel is 
sim ilar to the influence of the  in ternal group  in  the  L inkage an d  PS 
m odels. H ow ever, the LPC m odel differs from  o ther m odels in  that 
th e  d ev e lo p m en t o f im p lem en ta tio n  stra teg ies in  th e  form  of 
p lann ing , support, an d  train ing , is a  dom inant factor in  the  change 
process. A lso, th e  LPC m odel d iffers from  som e o th er m odels 
because it assum es th e  in te rna l g roup  to  be non -ra tional and  the 
external group m ay o r m ay no t be active in  the change process.

In w orks b y  M irvis (1983), th a t rela ted  to the  assessm ent of 
im plem entation  a n d  adop tion  of an  innovation, a m odel of change 
th a t resem bles the LPC m odel w as presen ted  as a  basis for assessing 
the  success of the  change process. A lthough  the stages of the  LPC 
a n d  M irvis m odels a re  n a m e d  d ifferen tly , the  sequence  of the  
change process, the  rationale, an d  the  em phasis, a re  sim ilar. M irvis 
(1983, p. 428) described  the  stages of im plem entation  an d  adop tion  
as follows:

1. N eed  for C hange - pe rce ived  perfo rm ance 

gaP
2. O p e n n e ss  a n d  P o te n tia l fo r C h an g e  - 

d isposition  to innovate
3. V iew s o f Innovation  - know ledge, a ttitude , 

and  suppo rt
4. T rial A dop tion
5. S ustained  A doption
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T he f irs t th ree  stages o f th e  M irv is (1983) m odel a re  
encom passed  in  the  m obilization  stage  of the  LPC m odel. The 
im plem entation  an d  institu tionalization  stages of the  LPC m odel 
correspond to  the  tria l adoption  a n d  susta ined  adop tion  stages of 
M irvis' m odel respectively.

6. O rganizational D evelopm ent M odel
This m odel is quite  different from  the previously  m entioned 

m odels. Roberts (1978) stated that the O rganizational D evelopm ent 
(OD) m odel w as b u ilt u p o n  concepts tak en  from  a num ber of 
d isc ip lin e s , in c lu d in g  econom ics, g e n e ra l sy s tem s th e o ry , 
an thropology , sociology, and  psychology, and  behavioral science. 
R oberts in d ica ted  th a t the  OD m o d e l "evolved from  tim e and  
m otion stud ies conducted  in  industria l settings" (p. 24), and  w as 
influenced by  T-group and  Y-group theory, and  the problem  solving 
approach  to  change. The stages of th e  m odel, as described  by  
Alderfer and  Brown (1975) are:

1. Entry and C ontract Setting
2. D ata Collection
3. Diagnosis - of organization
4. A ction In terventions

A ccord ing  to the  OD m odel, o rgan izational change occurs 
th ro u g h  se lf-assessm ent and  behav io ra l change of the in te rnal 
g ro u p , a n d  the  in n o v a tio n  is th e  p ro cess  w h ich  re su lts  in  
o rgan izational changes. The group  sessions em phasize affective 
ra ther th a n  in tellective aspects. F ried lander an d  B row n (1975) 
indicated th a t the OD m odel does n o t em phasize stages, bu t rather 
personal values, change technologies, a n d  change processes. These 
are iden tified  d u rin g  sm all g roup  sessions w h ich  p rom ote  self- 
analysis an d  identification of organizational needs.

T he p rem ise  o f the  OD m o d e l is th a t o rg an iza tio n a l 
effectiveness a n d  efficiency are  d e p e n d e n t o n  the  q u a lity  of
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in te rp e rso n a l re la tio n s  in  w o rk  g ro u p s  (M cG regor, 1967). 
A greem en t on  goals, o p e n  com m unication , m u tu a l t ru s t  a n d  
s u p p o r t ,  fu ll u t i l iz a t io n  o f m em b er sk ills , a n d  e ffe c tiv e
m anagem ent of conflict are characteristics of effective w o rk  groups 
(McGregor, 1967).

The innovation in  the  OD m odel is the process w hich  causes 
changes in  the  o rgan ization  th a t in itiates and  m ain tains effective 
w ork  groups. The changes occur bo th  in  the indiv idual m em bers of 
the in ternal group and  in  th e  organizational structure. D uring  the 
sm all g roup  sessions, the  in d iv id u a ls  are encouraged to  increase 
o p en n ess  a n d  to  d ia g n o se  th e  n eed s of th e  o rg a n iz a tio n .
C om m unication  is a n  essen tia l a spec t of the  p rocess a n d  th e  
effectiveness of th is technique increases as in ter-group an d  in tra 
g ro u p  com m unication  increases. T he change ag en t acts as a  
c o n su lta n t or a h u m a n  re la tio n s  expert, a n d  d esig n s  ac tio n  
in terven tions th a t include changes in  socio-technical system s, job 
d esig n  a n d  en la rg em en t, a n d  job  en richm en t (F rie d la n d er & 
Brown, 1974). M em bers of the  in ternal group are considered  to be 
tru s tw o rth y , capable of g ro w th , a n d  capable of d e m o n s tra tin g  
in itiative. The re la tionsh ip  be tw een  the in ternal g ro u p  a n d  the
change agent is cooperative and  adaptive. The innovation  resu lts
in  o rg an iza tio n a l ch an g es th a t  im p ro v e  co m m u n ica tio n  a n d  
productiv ity .

The OD m odel is sim ilar to the  Linkage and  PS m odels in  
th a t the  in ternal g roup  is cooperative, influential, an d  dom inates 
the  innovation  and  change process. This m odel is u n iq u e  in  its 
m e th o d o lo g y  a n d  e m p h a s is  o f  o p e n n e s s  a n d  g ro u p  
com m unication, and  in  the v iew  th a t the innovation is a  process.

7. E laborated Leadership Obstacle Course Model
The Elaborated L eadership  Obstacle Course (ELOC) m odel is 

focused on  leadersh ip  d u rin g  the  change process. Peters (1986) 
no ted  the im portance o f th is aspect of the m odel w hen  he sta ted , 
"The behav io r of the  key  in d iv id u a ls  involved in  th e  change
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process, w hich is the  cen tral focus of the  ELOC m odel, has been  
identified  frequently  in  the  literature as a m ajor con tribu to r to , o r 
d e trac to r from , th e  successfu l im p lem en ta tio n  of a p a rtic u la r  
innovation” (p. 33).

The ELOC m odel leans tow ard  a political app roach  to change 
and  w as developed b y  H errio tt and  Gross (1979) a n d  evolved from  
the earlier L eadership  O bstacle Course (LOC) m odel p roposed  by  
Gross, G iacquinta, a n d  Berstein (1971). The theoretical basis of the  
LOC m odel comes from  Argyle's (1967) O vercom ing Resistance to 
C hange (ORC) m odel. The stages of the ELOC m odel, as g iven by  
H erriott and  Gross (1979, p. 360) are:

1. E xploration
2. Strategic Planning
3. In itia tio n
4. A ttem p ted  Im plem entation
5. Inco rpora tion /R ejec tion

M anagem ent, or leadership, is a  key factor in  each stage of the 
m odel. In the  exp loration  stage, m anagem ent p rov ides leadersh ip  
in  id en tify in g  p ro b lem s a n d  se lec ting  in n o v a tiv e  s tra te g ie s . 
L eadership  in  iden tify in g  in te rnal and  ex ternal obstacles to the  
in n o v atio n  is re q u ire d  in  th e  second stage, a n d  g u id an ce  in  
overcom ing problem s is needed  in the  th ird  stage. In  the fou rth  
s tag e , m an a g e m e n t is in v o lv e d  in  o v e rc o m in g  p re v io u s ly  
id en tified  em erg en t obstacles. F inally , m an ag em en t p ro v id es  
leadership  to ensure  th a t the  innovation  rem ains a  v iab le  p a rt of 
the organization, o r conversely that the innovation  is rejected. The 
m odel cycles from  any  stage to  a previous stage, o r from  the last 
stage to  the first, un til th e  change process is satisfactorily com pleted.

A n underly ing  concept of the ELOC m odel is the  resistance to 
innovation . The resistance  surfaces as obstacles. A ccord ing  to  
P e ters (1986), o b stac les  in c lu d e  th e  o rg a n iz a tio n a l m em bers, 
ignorance  of th e  in n o v a tio n , skill deficiencies o f o rg an iz a tio n
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m em bers, inadequate  m aterials a n d  equipm ent, lack o f m otivation  
o f o rgan ization  m em bers, an d  ex isting  organizational structure . It 
is  th e  p r im a ry  fu n c tio n  o f  m a n a g e m e n t, o r  th e  sch o o l 
adm in istra to r, to  develop stra teg ies to  overcom e these obstacles a t 
each stage of the  change process. In  this w ay, the m anager provides 
le a d e rsh ip  d u rin g  th e  im p le m e n ta tio n  a n d  a d o p tio n /re je c tio n  
stages o f the innovation.

The ELOC m odel considers m em bers of the o rganization  to  
b e  ra tio n a l a n d  ac tiv e  in  th e  ch an g e  p ro cess . T w o-w ay
co m m u n ica tio n  exists, an d  m od ifica tion  an d  a d a p ta tio n  of th e  
in n o v a t io n ,  m e d ia te d  b y  th e  m a n a g e r , o c c u rs  d u r in g  
im p lem en ta tion . The m odel show s sim ilarity  to  the  PS, Linkage, 
a n d  LPC m odels in  tha t com m unication is tw o-w ay, the  innovation  
is adap ted , and  the in ternal g roup  is active and  has influence on  the 
change process. The m odel is d ifferen t from  other m odels in  th a t 
m an ag em en t acts as the  change agen t, p rov id ing  leadersh ip  a n d  
s tra teg ie s  to  facilitate  th e  im p lem en ta tio n  an d  ad o p tio n  of the  
in n o v a tio n .

8. C usp  C atastrophe M odel
Each m odel of change p rov ides a different perspective of the 

change process. The C usp C atastrophe  (CC) m odel is concerned 
w ith  the  ra te  of change a n d  th e  variab les affecting the ra te  of 
change. The CC m odel, m athem atically  developed by  John Bigelow, 
evo lved  from  the catastrophe theo ry  of Thom  (Bigelow, 1982). The 
basic prem ise of the m odel is tha t the  change process is a  function of 
th e  p ressu re  an d  resistance to a n  innovation , an d  th a t the  rap id ity  
an d  success of change is dependen t on  the relative presence of these 
factors.

The CC m odel does no t p rov ide  stages of the change process, 
b u t  it does add ress the dynam ics of the  rates of change. Bigelow 
(1982) explained the im portance o f th is factor to the change process 
of organizations:
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A n o rg a n iz a tio n  in  im m e d ia te  a n d  d ra s t ic  
difficulties m ay  req u ire  rap id  change in  o rd e r to 
survive. R apid  change, how ever, is n o t w ith o u t 
risk....Effective ad ap ta tio n , then , can be a  function  
of change rate as w ell as change content, (p. 27)

The rate of change th a t is m ost effective for an  o rgan ization  
a t a  particu lar instance is dep en d en t on  the circum stances creating  
the need  for change. B igelow  (1982) sta ted  th a t tw o factors, the  
pressure  to change and  th e  resistance to change, develop w ith in  an  
o rgan iza tion  a n d  g o v e rn  th e  ra te  of change. R esistance a n d  
pressure are functions of perceptions of m em bers of an  organ ization  
abou t the  consequences of choosing  o r rejecting the  innovation . 
B igelow  (1982) exp la ined  th a t m em bers of an  o rg an iza tio n  w ill 
choose to resist an innovation  if they  perceive th a t the  change m ay 
have negative consequences for them  personally. The su p p o rt of 
the  existing state  creates resistance to change, and  hence represses 
the rate of change.

According to Bigelow (1982), the rate of change can be altered  
by  m an ip u la tin g  th e  v a riab le s  th a t  control th e  p re ssu re  a n d  
resistance functions. If resistance to change is h igh  and  the  pressure  
to  change is low , change w ill no t occur. H ow ever, if resistance is 
low  and  pressure  is h ig h , change w ill be rap id  an d  d rastic . A 
co n tin u u m  lies b e tw een  these  tw o  extrem es. B igelow  (1982) 
suggested  that p ressu re  for change m ay be a ltered  by  m odify ing  
e ither (1) the actual or pe rce ived  outcom es of chang ing  ex isting  
organizational structure, (2) the valued  outcom es of actors, th ro u g h  
h irin g  and  firing  or 'lea rn ed  needs ' train ing , o r (3) the  re la tive  
influence of o rgan iza tion  m em bers on a particu la r d im ension  of 
the  innovation or change. Bigelow also suggested th a t resistance to 
change m ay be a ltered  b y  acting  on  either the costs of a cu rren t 
p ractice, the  costs of ch an g in g  to  a new  p rac tice , th e  n o rm s 
stabilizing the existing organ izational structure o r practice, o r the
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level of tru s t w ith  w h ich  o rgan ization  m em bers receive  change 
proposals.

The CC m odel is sim ilar to the OD m odel a n d  th e  LPC m odel 
in  th a t th e  in te rn a l g ro u p  is no t necessarily  ra tio n a l an d  has 
influence on  the  change process. The CC m odel is d ifferen t from  
o th e r m odels b ecau se  the  change ag en ts  o r d ec is io n -m ak ers  
m an ip u la te  res is tan ce  o r p ressu re  to w a rd  ch an g e  ra th e r  th an  
designing  change stra teg ies, or acting as a  linker fo r the  in ternal 
group.

9. A daptive D evelopm ent M odel
The A d ap tiv e  D evelopm ent (AD) is a n o n -stag e  m odel of 

change d eve loped  by  L indquist (1978). Lozier a n d  C overt (1982) 
explained the AD m odel as a synthesis of four d iffe ren t theories of 
change strategy. They sta ted  that the AD  m odel com bines aspects of 
the  rational p lan n in g , the  social in teraction , the h u m a n  problem 
solving, and  the  political approaches to p lanned  change. The m odel 
is non-prescrip tive , since all o rgan izational changes h ave  un ique  
qualities, b u t it does suggest five im portan t factors to  consider w hen 
planning  strategies for change.

L in d q u is t (1978) gave his m o d e l th e  n a m e  'a d a p tiv e  
developm en t' since "p lanned  change is a  local d ev e lo p m en t of 
external innovations ra th e r than  the inven tion  o f n e w  ones" (p. 
223). The basis of the  m odel is that p lanned  change occurs by  the 
im p lem en ta tio n  a n d  m od ifica tion  o f an  ex te rn a lly  d ev e lo p ed  
innovation, in fluenced  by  bo th  the change agent a n d  the  in ternal 
group. C om m unication  is tw o-w ay betw een  in te rn a l a n d  external 
g roups (change agen t), an d  the change agen t in itia te s  change 
strategies, suppo rts  the  in ternal group, a n d  links the  in ternal group 
to  resources an d  inform ation.

Linkage, openness, leadership , ow nersh ip , a n d  rew ards are 
the five critical factors in  the  AD m odel (Lozier a n d  C overt, 1982). 
These factors are  em phasized  separately  in  p rev io u s ly  m entioned 
m odels, b u t no o ther m odel encom passes all five o f these  aspects.
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Linkage is a lso  v iew ed  as an  im portan t aspect of the  change process 
in  the L inkage m odel and  also in  th e  LPC m odel w h en  a linker is 
present. In  th ese  m odels the linker seeks a n d  retrieves inform ation 
relevant to  th e  p rob lem  and  p rov ides "linkage to  new  inform ation, 
new  perspec tives, new  ideas and  concern" (L indquist, 1978, p240). 
A ccording to  L ozier and  C overt (1982), th e  responsibilities of the  
linker in  the  A D  m odel are ex tended to  include  establishing contact 
an d  com m un ica tion  betw een g ro u p s concerned  w ith  the  change, 
in c lu d in g  in te rn a l  a n d  ex te rn a l g ro u p s . T his co n tac t a n d  
com m unication is sim ilar to aspects of the  SI an d  O D  m odels.

O p e n n ess , th e  second fac to r o f th e  A D  m odel, is a lso  
em phasized  in  th e  OD m odel. O p en n ess  is p ro m o ted  th ro u g h  
g roup  sessions in  the  OD m odel a n d  th ro u g h  sm all g ro u p  a n d  
ind iv idual d iscussion  in  the AD m odel.

The th ird  factor, ow nership, is the  feeling of being p a rt of the  
change process. This factor is p resen t in  th e  OD, PS, and  the  LPC 
m odels, as w e ll as the  AD m odel. O w nersh ip  is likely to develop 
w h en  the  in te rn a l  g ro u p  p a rtic ip a te s  in  th e  d ev e lo p m en t or 
m o d ifica tio n  o f th e  in n o v atio n , a n d  in  th e  change  p ro cess . 
Involvem ent is the  key element.

R ew ards are  another im portan t factor in  the change process 
of the AD m odel. "O rganizational leaders , an d  the  larger g roup  of 
professionals them selves, m ust learn  h o w  to  recognize the efforts of 
innovators in  te rm s of status and  esteem , a long  w ith  such  tangible 
rew ards as sa la ry  increases" (Lozier & C overt, 1982, p. 201). This 
aspect is im p o rta n t political o rien ta tion  m odels, such  as the  LPC 
m odel.

The la s t im p o rtan t factor in  the  AD m odel is leadersh ip , 
w hich is req u ire d  to  initiate and  su p p o rt change strategies, an d  to  
prov ide  linkage  of the  in ternal g roup  to  ideas, people, and  m oney. 
Leadership is th e  aspect of change th a t is em phasized  in  the ELOC 
m odel.

The a d a p tiv e  developm en t m o d e l p ro v id es  a d is tin c tiv e  
approach  to  change  because it does n o t prescribe  stages of change
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a n d  i t  com bines ra tio n a l p la n n in g , social in te rac tio n , h u m a n  
p ro b lem  so lv ing , a n d  po litical o rien tations to g u id e  the  change 
process. T herefore, th is m odel is m ore closely a lig n ed  th a n  the  
p rev io u s  m odels w ith  th e  thesis th a t m ore th a n  one  m odel is 
requ ired  to successfully achieve change.

10. Elmore: Four D istinct M odels O f O rganizational C hange
Elm ore (1978) prov ided  a  different approach. H e synthesized 

fou r d iffe ren t o rien ta tions a n d  com bined them  in to  one change 
m odel. H e stated  that "No single m odel adequately captures the  full 
com plexity  of the  im plem entation  process" (p. 189). H is position, 
a lthough  m ore lim ited in  scope, is consistent w ith  th e  thesis o f this 
study.

A ccording  to E lm ore (1978), the  basis of u n d e rs tan d in g  an  
im p lem en ta tio n  of an  in n o v a tio n  is the  com prehension  of the  
struc tu re  an d  function of an  organization. "O nly b y  understand ing  
h o w  o rg an iza tio n s w o rk  can  w e u n d e rs tan d  h o w  policies are  
shaped  in  the  process of im plem entation" (Elmore, 1978, p l87). H e 
fu rth e r  s ta te d  th a t since th e re  w as no single co h eren t b o d y  of 
organizational theory th a t could  serve as the basis for analysis of all 
o rg a n iz a t io n a l  s t ru c tu re s ,  m o d e ls  b a se d  o n  fo u r  v iew s  
(orientations) o f o rganizational struc tu re  w ere n e ed e d  to describe 
im plem enta tion  of an  innovation. Elm ore's four v iew s are:

1. System s M anagem ent
2. Bureaucratic Process
3. O rganizational D evelopm ent
4. Conflict an d  Bargaining

T w o a p p ro a c h e s , th e  S ystem s M a n ag e m en t a n d  th e  
B ureaucratic  Process m odels, assum e au tho rita tive  o rgan izations 
w ith  the  'top  dow n ' style of policy  im plem entation. The o ther tw o 
m odels, O rganizational D evelopm ent and Conflict a n d  Bargaining, 
are based  on  dem ocratic decision m aking w ith in  the  organizations.
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In the System s M anagem ent m odel, m em bers are  considered 
to be rational an d  "Organizations are  though t of as problem -solving 
'system s' - functionally integrated collection of pa rts  th a t are capable 
of concerted action  a round  a com m on purpose" (E lm ore, 1978, p. 
191). D ecisions a re  m ade by  a se lec ted  few  a t th e  top  of the 
hierarchy, and  m anagem ent controls are  used to  induce  adop tion  of 
an  innovation w ith in  the organization. The RDDA an d  SI m odels 
are  founded on  sim ilar premises.

The B ureaucratic Process m odel is based  o n  th e  v iew  th a t 
'p o w er' w ith in  an  o rgan iza tion  is "fragm ented  a n d  d isp e rsed  
am ong sm all un its exercising rela tively  strong contro l over specific 
tasks w ith in  th e ir  sphere  of au th o rity "  (E lm ore, 1978, p . 199). 
E lm ore defined  d iscretion  as the  day -to -day  decisions m ade  by 
in d iv id u a ls  of a n  o rg an iza tio n , a n d  d efin ed  ro u tin e  as the  
d e v e lo p ed  o p e ra tin g  ro u tin es  th a t  m a in ta in  th e  in d iv id u a l's  
position in the organization. Im plem entation strategies in  th is type 
o f o rg an iza tio n  m u st consider w h e re  d isc re tion , o r  p o w er, is 
concen tra ted  a n d  m u st ensu re  th a t ro u tin es a re  d ev ised  th a t 
conform  to the  n ew  policy (innovation). O rganizational un its  are 
induced  to replace o ld  routines w ith  new  ones. T his m odel has 
m an y  s im ila ritie s  w ith  the  RDD A a n d  SI m o d e ls  b u t  also 
incorporates som e aspects of the ELOC m odel.

The proposition  of the O rganizational D evelopm ent m odel is 
th a t organizations shou ld  function to satisfy the basic  psychological 
an d  social needs of ind iv iduals w ith in  the o rg an iza tio n  so tha t 
m em bers w ill d ev e lo p  co m m itm en t to  the  p u rp o se s  of the  
o rganization  (E lm ore, 1978). E lm ore sta ted  th a t, in  th is v iew  of 
im p lem en ta tion  of an  innovation , in d iv id u a ls  m u s t have  som e 
au tonom y a n d  contro l over the ir o w n  w ork  a n d  be a llow ed  to 
participate  in  decisions affecting them . C om m unication and  sm all 
g ro u p  d is c u s s io n  a re  e s s e n tia l  fac to rs  in  th is  m o d e l. 
Im p lem en tation  involves the p rocess of consensus-bu ild ing  and  
accom m odation  betw een  policy-m akers and  im p lem en to rs. This 
m odel is philosophically  aligned w ith  the  OD m odel.
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A ccord ing  to E lm ore, th e  C onflic t an d  B argaining m odel 
a ssu m e s  th a t o rg an iza tio n s  a re  a re n a s  o f conflict in  w h ich  
in d iv id u a ls  and  g ro u p s com pete  for re la tiv e  advan tage  in  th e  
ex e rc ise  o f p o w er a n d  th e  a llo c a tio n  of scarce reso u rces . 
C om petition  is d riven  b y  differences in  specific in terests be tw een  
g ro u p s o r  individuals. Because of p e rp e tu a l com petition w ith in  an  
o rgan ization , the pow er d istribu tion  is never stable and bargain ing  
d o es  n o t  re su lt in  to ta l a g re em e n t am o n g  m em bers of an  
o rg an iza tio n . "Im plem entation  consists o f a com plex series o f 
b a rg a in e d  decisions reflecting  th e  p references an d  resources o f 
participants" (Elmore, 1978, p . 218). This m odel resem bles the ELOC 
m odel in  th a t resistance is fundam ental in  the change process.

In  sum m ary, Elmore (1978) described  four different m ethods 
of im plem enting  an  innovation. Elm ore (1978) d id  no t believe tha t 
the use o f a  single m odel could  adequate ly  accom m odate the change 
process. Therefore, he  created a m odel th a t consists of four change 
m odels. Each m odel is in ten d ed  to be app lied  to  the sam e set of 
even ts  in  a organization. "In fact, ev ery  im plem enting  agency 
p ro b ab ly  has a set of m anagem ent contro ls, a  firm ly en trenched  
co llec tion  o f opera ting  rou tines, som e p rocess for e liciting  the  
in v o lv em en t of im plem entors, an d  a  set of in te rnal an d  external 
b a rga in ing  relationships" (Elmore, 1978, p . 227). The application of 
each of th e  four m odels to a  particu lar instance ensures th a t m any 
p e rs p e c t iv e s  of o rg a n iz a tio n s  a re  c o n s id e re d  d u r in g  th e  
d ev e lo p m en t of im plem entation  strategies.

Sum m ary of Classical M odels
A  co m p ara tiv e  su m m ary  of v a rio u s  a spec ts  o f the m odels is

prov ided  in  Table 2.
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Table 2: Summary of Aspects o ' the Classical Models of Change

MODEL EMPHASIS CYCLICAL EXPLANATORY REMARKS RELATED MODELS

R esearch , 
Development, Diffusion 
and Adoption RDDA

Product development and the 
developer.

no The internal group plays no role in the 
developm ent of the innovation or the change 
p rocess.

Social Interaction 
SI

Communication and the 
organization

no Acceptance influenced by position in network 
of recepient and informer. Centrality, 
peripheralitv, and isolation a re  predictors.

Zaltman, Duncan, 
Holbeck; but internal 
group h as  influence.

C usp Catastrophe 
CC

Rate of change. 22 Change is a  function of pressure to change anc 
resistance. The external group m anipulates 
resistance and pressure to change.

Elaborated Leadership 
Obstacle Course 
BOC

M anagem ent or leadership, 
resistance. Individuals are  
factors for successful change

22 Focus on obstacles or resistance to change. 
The leader or m anager develops strategies to 
overcom e obstacles.

Problem Solving 
PS

Internal group. y es The external group or change agent ac ts in a  
consulting role; the relationship with the 
internal group is collaborative.

Linkage
L

Internal group. y e s The linker is a  resource person or expert for 
the internal group. Both Internal and external 
groups must understand the others needs.

Local P rocess of
Change
LPC

Implementation of the 
innovation.

Can be. The external group ac ts  a s  a  consultant or 
a  linker. Both the organization and the 
innovation are adapted.

M irvis 
(but cyclical)

Organizational
Development
CD

Personal values, change 
technologies, change process, 
and openess.

Can be. C hange occurs through self-assessm ent and 
behavioral change of the internal group and 
change of the organizational structure.

Adaptive
Development
AD

Linkage, openess, leadership, 
ow nership, rew ards.

22 The change agent or linker provides 
leadership, change strategies, support, and 
brings people together.

.System s. M a n a g e m e n t JHoijarphicaJ control ..2.1.................... ...Organisation M s.cpm m pn..fu n c tio n a l.purpose.,.
B ureaucratic P rocess Routine definition .2 .1 .................... N.e.w routines replace old ones in yyofk units.

Organizational D ev .. ...Qrpup consensus......................... ..2.1.................... A ccom odation. between control & other groups
Conflict&Barqaining Bargained decisions ? ? Competition for power; bargaining; instability
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Summary of Aspects of the Classical Models of Change (continued)

MODEL CONTROL COMMUNICATION INTERNAL GROUP INNOVATION

R esearch , 
Development, Diffusion 
and Adoption RDDA

External group 
controls the change.

External group to 
internal group.

Rational and passive. Externally developed

Social Interaction 
SI

External group 
controls the change.

External group to 
internal group through 
the social network.

Rational and passive. Externally developed

Cusp Catastrophe 
CC

External group has 
more control than 
internal group.

? ? Active, effects change 
process; not necessarily 
ra tional.

Internally or externally 
developed.

Elaborated Leadership 
Obstacle Course 
BOC

M anagement has more 
control than the 
individual.

Bidirectional betw een 
internal and external 
groups.

Rational, adaptive, active. Adapted

Problem Solving 
PS

External group has 
equal control with the 
internal group.

Bidirectional betw een 
internal and external 
groups.

Rational, active, 
and cooperative.

Develop through the collaborative 
efforts of the internal and 
external groups.

Linkage
L

External group has less 
control than the 
internal group.

Bidirectional betw een 
internal and external 
groups.

Rational and active.
(more than in the PS model)

Internally or externally 
developed and adapted.

Local P rocess of
Change
LPC

External group has less 
control than the 
internal group.

Bidirectional betw een 
internal and external 
groups.

Adaptive, active, 
cooperative, and not rational.

Internally or externally 
developed and modified.

Organizational
Development
CD

External group has less 
control than the 
internal group.

Bidirectional; inter and 
intra group; in terper
sonal relations needed.

Adaptive, active, and 
cooperative. External group 
is hum an relations expert.

The change process is the 
innovation.

Adaptive
Development
AD

External group has less 
control than the 
internal group.

Bidirectional betw een 
internal and external 
groups.

Rational, adaptive, active, 
coopera tive .

Externally developed and
modified.

S ystem s. M anagam snt
B ureaucratic. .Process. 
.Organizational. Dey,....

.. J&rt.. jvsatfff. Jtoan. int,.... ...Ext,. tQ..Int,. group.,........... ..M i.pnaL.^p.Uvff,......................... ..... n .........................................................
Fragm ented into group?. ...? .? .................................... ..Rational-.................................... .....?.?...................................................

..? .? .................................... Bidirectional. R ational active, adaptive, .....n .........................................................
Conflict&Bargaining Subunits in conflict ? ? ? ? ? ?
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Strategic Planning Models
O verv iew

This section  review s strategic p lanning , its roo ts a n d  evolu tion . It 
starts w ith  an  exploration  of w hat a  strategy is a n d  ho w  strategic p lann ing  
cam e about. N ex t the  evolu tion  o f strategic p lan n in g  is d iscussed  and  
different schools o f though t presented.

The roots o f strategic p lann ing  cam e from  classical though t. O ther 
schools of th o u g h t evolved from  the 1960's th ro u g h  the  1990's according 
to them es th a t w ere  popu lar at the  tim e.

The schools described  in  th is  section com e from  tw o  categories: 
Those based  in  p ractice  and  those based  in  lite ra tu re . Johnson 's (1987) 
ra tionalistic , in crem en ta l, an d  in te rp re tiv e  p la n n in g  m odels, Q u in n ’s 
(1988a) logical increm entalism , an d  the  Concerns Based A dop tion  M odel 
(CBAM) a re  m o d e ls  d e riv e d  fro m  p rac tice . M in tz b e rg 's  (1990a) 
com prehensive rev iew  will be p resen ted  to rep resen t schools o f though t 
found in  the  litera ture.

Defining S trategy
The orig in  of the concept of stra tegy  goes back to  the early  m ilitary. 

Bracker (1980) traced  the concept to th e  Greek w o rd  strategos, w hich  m eans 
a  general, w h ich  in  tu rn  has roo ts in  the w o rd s  a rm y  a n d  lead . The 
earliest link  b e tw ee n  business a n d  the  m ilita ry  cam e w h en  Socrates 
consoled N ichom achides, a G reek so ld ier w ho h a d  lost an  election for the 
p o s itio n  of g e n e ra l  to  a b u s in e ssm a n . S o c ra te s  e x p la in e d  to 
N ichom achides th a t  the  du ties of a  businessm an  a n d  a  genera l w ere 
sim ilar in  th a t th ey  bo th  involve p lann ing  and  th e  use  of one 's resources 
to m eet objectives (Bracker, 1980). W ells (1998) ag reed  w ith  Bracker about 
the source of th e  stra tegy  term  an d  no ted  tha t o rgan izations d o n 't have 
real enem ies b u t strategies are requ ired  to contend w ith  the ever changing 
landscape of possibilities and problem s.

M ilitary-diplom atic strategies existed far back in to  preh istoric  tim es. 
In fact, one function  of the  early h istorians w as to  collect lore re la ting  to 
successful an d  unsuccessfu l stra teg ies in  o rder to  analyze  th em  an d  to
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p ro d u ce  a cum ulative b o d y  of strategic know ledge. Q u in n  (1988b) noted 
th a t w ith  th e  exclusion o f a  few  exceptions b ro u g h t ab o u t b y  m o d em  
technology, the  basic principles of strategy w ere in  place a n d  recorded  long 
before the  C hristian  era.

The m ilitary  orig in  of early  strategy led to  the  fo rm ation  of classical 
th eo ries  of s tra teg ic  p lan n in g . M ilitary roo ts a re  e v id e n t in  classical 
theories. A t the  center of m ilitary  trad ition  is the  iso lated , heroic figure of 
the  general, w ho p resides a t top of a rigid hierarchy, a n d  w ho ultim ately 
m akes the  decisions. This notion , along w ith  an  in te llectual inheritance 
from  econom ics, form  the  basis of classical m odels o f stra teg ic  p lann ing  
(W h ittin g to n , 1993). W h ittin g to n  exp la ined  th a t e a r ly  in fluence  of 
econom ics on  stra tegy  cam e from  the ideal of the  ra tiona l econom ic man. 
This concep t p o rtray s stra tegy  developm ent as th e  p ro d u c t o f a single 
en trep reneuria l ind iv idual, acting w ith  perfect rationality  to  m axim ize his 
econom ic advantage.

A lthough  the  rig id  boundaries of Classical th o u g h t m ay have been 
so ftened  b y  the  evo lu tion  of theories of strategic p lan n in g , m uch  of the 
o rig inal underp in n in g s have persisted . In  a  careful analysis of key texts 
re la ted  to  strategic p lann ing , including  those associated w ith  the  H arvard  
B usiness School, M in tzb e rg  (1990b) iden tified  th e  basic  p rem ises  of 
C lassical though t. O ne prem ise is tha t strategy form ation  is the resu lt of a 
co n tro lled , conscious p rocess of though t, reflecting  th e  n o tio n  of the 
ra tio n a l econom ic m an. A nother prem ise th a t em erg ed  reaffirm ed  the 
im pact of m ilita ry  h ierarch ical rigidity , a ttrib u tin g  th e  responsib ility  of 
stra tegy  form ation  to the  chief executive officer. The las t prem ise is that 
an  earlie r phase  th a t involves explicit and conscious s tra tegy  form ation is 
fo llow ed  b y  a d is tin c t im p lem en ta tion  phase. C o n tin u in g  w ith  the 
m ilitary  analogy, only  after the general has though t o u t the  strategies can 
they  be executed by  those low er in  the hierarchy of com m and.

S ince its  in ce p tio n  C lassica l th o u g h t h as e v o lv e d  in to  m any 
stra teg ic  p lan n in g  m odels. H ax  an d  M ajluf (1984) h av e  iden tified  four 
m odels th a t d ev e lo p ed  be tw een  th e  1930's and  th e  1980's: long-range
p lan n in g , business stra teg ic  p lann ing , corporate  s tra teg ic  p lann ing , and  
s tra te g ic  m an ag em en t. W hile  th e  cen tra l th em e  o f th ese  stra teg ic
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p lan n in g  m odels rem ains typically  Classical in  na tu re , th e ir perspectives 
on  w h a t strategy is about varies. The focus of these strategies an d  the era 
in  w hich  the  strategic p lann ing  m odel evolved are  listed in  Table 3.

Table 3
Strategic Planning Models of Classical Thought
___________ (Hax & Majluf, 1984)__________

Strategic Planning 
model

Era Focus of Strategies

Long-range planning early  thirties to 
m id-fifties

Prediction and ex trapolation  
of trends in  the m arke t place

Business strategic 
p la n n in g

m id-fifties to 
p resen t

C reate the  fu ture th ro u g h  the 
identification of streng ths, 
w eaknesses, opportun ities , 
and  th reats (SWOT)

Corporate strategic 
p la n n in g

Im plem entation , eva lua tion , 
and  control in a process that 
involves the en tire  
organization and  its 
stakeholders

Strategic m anagem ent Strategic p lanning  process 
an d  th e  m anagem ent 
functions that su p p o rt the 
process

A curren t u n d ers tan d in g  of strategic p lann ing  involves tw o  areas: 
A  stra teg ic  p lann ing  process and  a m anagerial process. T he p lann ing  
p rocess typically  encom passes (Pfeiffer, 1991b): 1) m ission  a n d  goal
form ulation , 2) stra tegy  form ulation , 3) stra tegy  evaluation , 4) stra tegy  
im p lem en ta tion , 5) s tra teg ic  control and  evaluation . T he m anageria l 
p rocess governs the  fo rm u la tio n  an d  im p lem en ta tio n  o f s tra teg ies. 
O verall, it is the general m anagem ent tha t partic ipa tes in  th e  strategic 
m anagem ent processes of the  organization (Hofer, M urray, C haran  & Pitts,
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1985). Furtherm ore, the  substance of the strategy cannot b e  separa ted  from 
the  process o f s tra teg y  m aking  (Hax & M ajluf, 1996) T he cognitive 
processes of indiv iduals, social and  organizational processes, an d  political 
process contribute to  the strategy outcome.

It appears th a t even  in  m any curren t strategic p la n n in g  m odels a 
strategy is the resu lt of a  conscious, rational and  deliberate effort, an d  that 
the  p rocess is m ost like ly  contro lled  by  m anagem en t. T his evolved 
approach  is no t trem endously  different than  the o rig inal concept of the 
rational econom ic m an.

H as the Classical school stopped  evolving? N o. Pfeiffer (1991b) 
exp la ined  th a t recen t tren d s  in  Classical th o u g h t h av e  m o v ed  tow ard  
m ore  em phasis on  im p lem en ta tion , w h ich  in  tu rn  in v o lv e d  g reater 
participation of line m anagers in order to gain acceptance for th e  strategies 
to enhance the success of im plem entation. This rep resen ts a  softening of 
the Classical stance. Is this the final w ord  on strategy? N o , there  are m any 
concepts of strategy beyond  that of Classical thought. T he v e ry  notion of 
deliberate developm ent an d  execution of strategies is in  question . "Does 
the  com pany  do  w h a t i t  se t ou t to do as a resu lt o f carefu l strategic 
p lanning , or is som e p a rt  of the actual outcom e the re su lt of learn ing  on 
the  w ay , or respond ing  to  opportunities as they  arise?" (Luffm an, Lea, 
Sanderson & Kenny, 1996, p. 8). O ther view s of s tra teg y  developm ent, 
such  as positioning , have gained prom inence. In th is rea lm  of though t 
th e  o rgan iza tion  develops strategies to dynam ically  p o s itio n  itself in  
com petitive advantage w ith  other companies, balancing th e  various forces 
(econom ic, political, social, and  technological) and  p lay e rs  (custom ers, 
com petito rs, supp liers , etc.) in  the external en v ironm en t (W ells, 1998). 
M intzberg (1996a) explained that a position  is a niche th a t is occupied to 
avo id  com petition.

W hile Classical though t is the school from  w hich stra teg ic  planning 
and  strategy form ulation w as bom , it is not the last w ord  o n  the  subject. A 
b roader perspective of stra tegy  and  strategic p lann ing  is requ ired . We 
m u st go beyond  the  o rig ins of strategic p lann ing  a n d  exam ine other 
schools of though t th a t have em erged.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



37

V arious Schools of Strategic Planning
The earliest them e of strategic p lan n in g  m odels w as derived from  

C lassical though t, as described in  the  prev ious section. These m odels a re  
ra tio n a l an d  analytical and  have steps o r phases th a t are  com parable to  
m a n y  o f the  C lassical m odels described  earlie r in  th is docum ent: (1)
aw aren ess  o f th e  problem , (2) exploration  of th e  p rob lem , (3) decid ing  
w h a t to  do, (4) tak ing  action to im plem ent the  decision, (5) exam ination 
a n d  feedback of results (Luffman et al., 1996).

M uch has happened  in  the field of stra tegy  since those early days. 
T he n u m b er of books and  articles is so g rea t th a t it is im possible to rea d  
th em  all, an d  the  subject itself has gone th ro u g h  several changes of nam e 
(H ussey , 1998): Long range p lann ing  to co rporate  p lann ing  to strategic 
p lan n in g  to strategic m anagem ent.

W hitting ton  (1993) described the  em ergence of various them es in  
th e  field  of strategy. The Classical them e w as p reva len t up  to the end  of 
the  1960/s. In  the 70's a  political them e em erged, follow ed by  evolutionary 
th em es in  th e  80's, and  cultural them es in  the  90 's. The result of th e  
evo lu tion  of these them es is a m ultitude of strategic p lann ing  models.

T here a t least tw o w ays to su rvey  the  various m odels. One is to  
exam ine  research  from  actual sites w h ere  stra teg ic  p lann ing  occurs to  
id en tify  w h a t them es em erge. The o ther is to s tu d y  the lite ra tu re  on  
theoretical p lann ing  m odels. This litera ture  review  w ill include bo th  a n d  
w ill com pare the  findings of these tw o m ethods.

Schools of Strategic Planning Based In Practice
Johnson (1987) conducted a ten  year s tudy  a t a  particular site (Foster 

B rothers) in  w h ich  he observed the  w ay  m anagers actually  do strategic  
p lann ing . H is concern was that existing approaches to  strategy form ation 
fo u n d  in  the  m anagem ent litera ture  w ere  ra th e r lim ited  in  scope, a n d  
w e re  b a sed  o n  a v iew  of m anagers as e ssen tia lly  scientific in  th e ir  
ap p ro ach  to stra tegy  form ulation. His s tu d y  w as an  a ttem pt to assess h o w  
m an ag ers  develop  problem  solving stra tegies w ith in  the  social, political, 
a n d  cu ltu ra l m ilieu  of a  functioning organization.
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Johnson  categorized the w ay  in  w hich  m anagers develop stra teg ies 
in to  th ree  them es w hich he established  as m odels.

1. Rationalistic m odel
S tra teg y  is form ed th ro u g h  the  analysis of an  u n c e r ta in  
e n v iro n m en t and  th e  e v a lu a tio n  of the  ex ten t to  w h ic h  
organizational resources can  be u tilized  to take  ad v an tag e  of 
environm ental opportun ities. U ncertainty  a n d  com plexity  can 
be reduced  through analysis w hich  w ill p rov ide  explanations. 
C le a r ,  q u a n tif ia b le  o b je c tiv e s  can  b e  e s ta b l is h e d .  
Im plem entation  occurs on ly  after top  m anagem ent h as  m ade  
strategic decisions.

2. Increm ental m odel
S trategy is the outcom e of the  action of corporate life. It is the  
p ro d u c t of social and  po litical activity, and  the  rou tines o f the  
organization. Strategy typically  develops th ro u g h  sm all, serial 
s te p s  resu lting  in  a n  ev o lu tio n a ry , poss ib ly  in te rm itte n t, 
p a tte rn . O rganizations, in  effect, feel or m u d d le  th e ir  w ay  
th ro u g h  the u n certa in ty  o f th e ir env ironm ents. T yp ically , 
p rob lem  identification a n d  defin ition  takes place a t the level of 
fu n c tio n a l/o p e ra tio n a l m an ag em en t, an d  th e  d iag n o s is  of 
p roblem s is informal an d  verbal, iterative and  characterized  by  
solicitation and  bargaining. Objectives are likely to  be unclear 
o r absent, or rationalized after-the-fact. Senior m anagem en t is 
m o re  likely  to be  in v o lv e d  in  se lec ting  o r a u th o r iz in g  
stra teg ies than  to be  fo rm ula ting  them , and  strateg ies can  be 
v iew ed  as com prom ises designed  to accom m odate conflicting 
p o w e r  g roups c o m p e tin g  fo r o rg a n iz a tio n a l re so u rc e s . 
Im p lem en tation  m ay  be o n go ing  a n d  does n o t n ecessa rily  
follow  the formal ad o p tio n  of a strategy. Increm entalism  m ay  
be seen  as pu rp o siv e , ex p erim en ta l and  logical, in v o lv in g  
active  env ironm ental scann ing , w ith  decisions a ris in g  from  
the politics and day-to-day operation  of organizational life.

3. In terp reta tive  m odel
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S trategy  is the p ro d u c t o f th e  ideo log ies of ind iv idua ls or 
g roups in  the organization, b u t is no t separate  from , and m ay  
be p a rt of the ideology and  cu ltu re. Ideologies are  preserved in  
the sym bols, rituals and  m y ths of o rganizational culture, an d  
m anagers posses scrip ts o r casua l m aps a ris in g  from  these  
ideologies w hich  they  use to  m ake sense of situations a n d  
g u id e  s tra teg y  fo rm u la tio n . D ec ision -m ak ing  occurs in  
environm ents w hich  are enac ted , a function  of m anagem ent 
cognition , and  o rgan iza tiona l ac tion  is consisten t w ith  th e  
m eaning relevant to the  organization.

Johnson 's (1987) m odels are rep resen ted  in  Figure 2.

F igure  2. Johnson 's Categories of Strategic P lanning M odels

A ccording to  Luffm an (1996) Johnson 's notion  of a cu ltu ral web is 
im portan t to understanding  strategy developm ent. The cultu ral web of an  
o rgan ization  is the  m anagers' parad igm  th a t results from  the  in tegration  
of organizational structure, routines, pow er structures, sym bols, ritual and  
m y th s , an d  con tro l system s. The c u ltu ra l w eb creates a  p e rcep tua l 
fram ew ork  w h ich  focuses senior m anagers ' v iew s of th e  env ironm en t 
an d  th e  o rgan iza tion  and  can act as a  co n stra in t on  stra teg ic  action  
(Luffm an e t al., 1996).

Q u inn  (1988a) also observed organizations. H e s tu d ied  ten  m ajor 
c o m p a n ie s  a n d  d e te rm in e d  th a t  "W h e n  w e ll-m a n a g e d  m ajo r 
o rgan izations m ake significant changes in  stra tegy , the  approaches they  
use  frequently  bear little resem blance to th e  rational-analytical system s so

A Continuum of Strategic Planning Models

IncrementalRationalist!
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often  tou ted  in  the p lann ing  litera tu re" (Quinn, 1988a, p. 94). H e  p roposed  
th a t w hile  classical stra teg ic  p lann ing  m odels offer an  excellent app roach  
for som e purposes, they  te n d  to  focus on  m easurable quan tita tive  factors 
a n d  under-em phasize  q u a lita tiv e , o rganizational, an d  p o w er-b eh av io r 
factors. Pow er-behavior factors in  an  organization include m u ltip le  goal 
s tru c tu re s , the  politics o f stra teg ic  positions, executive b a rg a in in g  and  
nego tia tion , satisficing (as op p o sed  to m axim izing) in  decision  m aking , 
th e  ro le  of coalitions in  s tra teg ic  m anagem ent, a n d  th e  p rac tice  of 
m u d d lin g  through. H e n o ted  th a t ne ither the pow er-behav io ra l n o r  the 
fo rm al system s p lan n in g  a p p ro a ch  adequate ly  charac te rizes th e  w ay  
successful strategic processes operate . Real stra tegy  tends to  evolve as 
in te rn a l  decisions a n d  e x te rn a l ev en ts  flow  to g e th e r , fo rm in g  a 
co n tin u o u s stream  of even ts. T hey ten d  to em erge from  a  series of 
strategic subsystem s, each of w hich  attacks a specific class of stra teg ic  issue 
(acquisitions, d ivestitures, reo rgan iza tion , etc.) in  a d isc ip lined  w ay , b u t 
w h ich  is b lended  increm en ta lly  an d  opportun istically  in to  a cohesive 
p a tte rn  tha t becomes the  o rganization 's strategy.

Q u inn  called the  process logical increm entalism . It is a  pu rposefu l, 
effective, proactive m anagem en t technique for im proving  a n d  in teg ra ting  
b o th  analytical and  behav io ral aspects of strategy form ulation . It is no t 
"m u d d lin g "  through , n o r does it necessitate th a t stra tegy  m u s t f irs t be 
d ec id ed  a n d  then  im p lem en ted . It is choice th ro u g h  ac tion  (Johnson, 
1987). P ondy  (1983) sta ted  th a t increm entalism  is the un ity  of ra tional and  
in tu it iv e  m odels o f s tra te g y -m a k in g , an d  th a t in c re m e n ta lism  is 
un fo ld ing  rationality.

Q u in n  and  V oyer (1996a) n o te d  th a t s tra teg y  d e a ls  w ith  the  
unknow ab le  and  th a t th e re  are  so m any  forces th a t one can n o t p red ic t 
events. H e explained th a t  logical increm entalism  allow s execu tives to 
p roceed  flexibly and experim entally  and  to b lend analysis, o rgan izational 
politics, and  individual needs in to  a cohesive new  direction.

Rogers (1995), after th ree  decades of observation, p ro p o sed  ano ther 
app roach . H e suggested  th a t change is a process he called  d iffusion . 
D iffusion is a  process by  w h ich  an  innovation is com m unicated  th ro u g h  
channels  over tim e. D iffu sion  is th e  sp read  of the  in n o v a tio n , an d
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com m unication is the  sh a rin g  of ideas and  in form ation . C om m unication  
occurs th rough  channels, such  as m ass m edia o r in te rp erso n al channels. 
The m ain  elem ents of d iffu s io n  are: (1) an  in n o v a tio n , (2) w h ich  is
com m unicated  th ro u g h  c e r ta in  channels, (3) o v e r  tim e , (4) am ong  
m em bers of a social system .

W hile Johnson (1987) em phasized  how  m anagers develop  problem  
solving strategies, and  Q u in n  (1988a) em phasized the  increm ental na tu re  
of strategic p lann ing , R ogers p ro p o sed  tha t the  d iffu sion  of innovations 
involve the developm en t o f technologies and  a d esig n  for in strum en ta l 
action in  order to reduce uncerta in ty  about the innovation .

The last m odel to  be  d iscussed  in th is sec tion  is a lso  based  in  
practice. The C oncem s-B ased  A dop tion  M odel (CBAM) is essen tia lly  
descriptive and p red ic tive  a n d  n o t prescriptive of a ttitu d e s  an d  behaviors 
d u rin g  im plem entation  o f a n  innovation  (A nderson , 1997). The m odel 
w as developed in  the  e a rly  1970's (Hall, 1979) a n d  m u ch  o f th e  early  
d ev e lo p m en t w as c o n d u c te d  b y  resea rch e rs  a t  th e  R esearch  a n d  
D evelopm ent C enter for T eacher Education (R&DCTE), a t  the  U niversity  
of Texas at A ustin  (H all & Loucks, 1981). D ev elo p m en t of th e  m odel 
stopped  in  the m id  80's a n d  the  m ost in  dep th  ex p lan a tio n  of CBAM is 
p ro v id e d  by H all a n d  H o rd  (1987), tw o of th e  o rig in a l resea rchers 
(A nderson, 1997). They (H all & H ord , 1987) have  verified  a num ber of 
assum ptions about change th a t are  the  basis of the  m odel. C entra l to the  
CBAM is the change facilita to r (CF) (H ord et al., 1987). People an d  the  
change facilitator's u n d e rs tan d in g  of the point of v iew  o f the  partic ipan ts 
are th e  m ost im portan t factors in  the  change process of th is  m odel (Hope, 
1996). The CF, a pe rson  o r persons, delivers actions o n  the  basis of the  
needs of individuals or g ro u p s involved in the change. Facilitators have a  
resou rce  system  av a ilab le  to  th em  as well as v a rio u s  in te rv en tio n s. 
W hich resources to  use a n d  w h en  to  deploy them , a n d  w h a t in terventions 
to use an d  w hen to  use th em , is based  on  concem s-based  diagnosis. For 
the  diagnosis, the  CF u ses  v a rious techniques for p ro b in g  the  change 
environm ent an d  the  p eo p le  involved. Stages of concern  of the  people 
involved  in  the change, leve ls of use of the innovation , an d  the  w ay  in  
w h ich  th e  in n o v atio n  is e m p lo y ed  (innovations co n fig u ra tio n s), a re
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evaluation  tools th a t the  CF m ay use to d iagnose  th e  cond ition  of the  
change process. The strategy used by  the CF to facilitate change m ay  be any 
com bination  o f in te rv en tio n s  and  resource u sag e , d e p e n d in g  o n  the 
results a n d  in te rp reta tion  of the concem s-based diagnosis. The CBAM is 
represen ted  in  Figure 3.

I interventions

Innovation
Configuration

R esources

Figure 3. The CBAM based  on H ord et al. (1987)

A configuration  is the  form  a process o r p ro d u c t takes o n  du ring  
actual u se  (H all & Loucks, 1981). Therefore, in novation  configurations 
describe  v a ria tio n s in  w h a t an  innovation  looks like in  p rac tice  for 
different teachers (A nderson, 1997). It is a  descrip tion  of the  operational 
form s of the  innovation

A  key  d im ension  of the CBAM is the concept of stages of concern 
(Hall & Loucks, 1978). The stages of concern focus on  the  ind iv iduals of 
the o rganization  and  are  identified  by the CBAM. As im plem enta tion  of 
the innovation  takes p lace indiv iduals m ove th ro u g h  d ifferen t stages of 
concern (H all, 1979). In itially  an  ind iv idual is engu lfed  in  self-concern 
abou t h o w  the  innovation  w ill personally  effect them , in c lu d in g  their 
percep tions abou t th e  innovation . As p rog ression  th ro u g h  th e  stages 
occurs th e  in d iv id u a l becom es focused  on  th e  ta sk  of u s in g  the
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innovation , and  lastly abou t the change an d  the im pact of the innovation. 
C oncern  abou t change includes active partic ipa tion  in  d e te rm in in g  the 
various w ays the innovation  can be used , an d  participation  in  the  change 
process. The stages of concern are listed in  Table 4.

Table 4
Stages of Concern for the CBAM

(from  H ord  et al. (1987))
Stages Description

0 A w areness I am  no t concerned about it (innovation)
1 In fo rm a tio n a l I w ou ld  like to  know  m ore about it
2 Personal H ow  w ill using  it affect me?
3 M anagem en t I seem  to be spending  all m y tim e getting 

m aterial ready
4 C onsequence H ow  is m y use  affecting students?
5 C ollaboration I am  concerned about relating w hat I am  do ing  

w ith  w hat o ther instructors are doing
6 R efocusing I have som e ideas about som ething that w ou ld  

w ork  even better

The levels of use are  used  by  the CF to iden tify  those ind iv idua ls 
w ho  are  still experim enting  an d  those w ho  have n o t sta rted . The LU 
d esc rib e  b eh av io rs  of th e  in n o v a tio n  u se rs  a n d  does n o t in c lu d e  
a tt i tu d in a l o r m o tiva tiona l a spec ts  of th e  in d iv id u a l (H all, L oucks, 
R u therfo rd  & N ew love, 1975). It focuses on  general p a tte rn  of teacher 
behav io r (A nderson, 1997). The in d iv id u a l becom es fam iliar w ith  and  
increasing ly  know ledgeab le  ab o u t the in n o v atio n  befo re  use  actually  
begins. The levels of use progress from  orien tation  abou t the  innovation , 
to  m an ag in g  the innovation , a n d  lastly  to  in teg ra tin g  the  in n o v a tio n  
(Table 5).
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Table 5 
Levels of Use of the CBAM

(adap ted  from  H ord et al. (1987))
Levels Description

0 n o n  use State in  w hich  the ind iv idual has little or no 
know ledge of the  innovation , no involvem ent w ith  
it, an d  is doing  nothing to w a rd  becom ing involved.

1 O rien ta tio n State in  w hich the ind iv idual has acquired or is 
acqu iring  inform ation abou t the  innovation  a n d /o r  
has explored its value.

2 P repara tion State in  w hich the user is p rep a rin g  for the first use of 
th e  in n o v a tio n

3 M echanical 
U se

State in  w hich the user focuses m ost effort on  the 
short-term , day-to-day use of the  innovation  w ith  
little tim e for reflection. C hanges are m ade m ore to 
m eet the  user needs than  the  needs of students. The 
user is p rim arily  engaged in  an  a ttem pt to m aster 
tasks requ ired  to use the innovation.

4 R ou tine  and 
R e fin em en t

State in  w hich use of the innovation  is stabilized.
Few  if any  changes are being m ade in  ongoing use. In 
the  refinem ent portion of th is level the u ser varies 
the  use of the innovation to  increase the im pact on  
clients.

5 In teg ra tion State in  w hich the user is com bining ow n efforts to 
use the  innovation  w ith  re la ted  activities of 
colleagues to achieve a collective im pact on clients.

6 R enew al State in  w hich the  user reevaluates the quality  of use 
of the  innovation, seeks m ajor m odifications of, or 
a lternatives to, p resen t innovation  to achieve 
increased im pact on clients, exam ines new  
developm ents in  the field, a n d  explores new  goals for 
self an d  the organization.
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A fter app ly ing  the IC, SC, and  LU diagnostics to the change context, 
th e  C F w ill  d ec id e  w h ic h  re so u rces  sh o u ld  b e  u tiliz e d  o r w h ic h  
in te rven tions are  app ropria te  for the  change conditions. The CBAM does 
n o t  p re d ic t  w h a t in te rv en tio n s w o rk  b e s t in  reso lv in g  a p a rtic u la r  
c ircu m stan ce , ho w ev er, it does p ro v id e  a  fram ew ork  th a t  describes 
in te rven tions (A nderson, 1997). H ord  e t al. (1987) iden tified  in terventions 
for CF's (Table 6).

Table 6 
Interventions of the CBAM

(adapted from  H o rd  e t al. (1987))
Interventions Description

1 D evelop ing  
su p p o rtiv e  
o rg an iza tio n a l 
a rran g em en ts

m aking decisions, p lanning , p reparing , 
scheduling, restruc tu ring  roles, staffing, 
providing space, acquiring funds, 
p rov id ing  equ ip m en t

2 T ra in in g developing positive  attitudes, increasing 
know ledge, teach ing  innovation  rela ted  
skills, h o ld ing  w orkshops, review ing 
inform ation , m o d e lin g /d e m o n s tra tin g  
innovation  use , clarify ing innovation  
m isconceptions
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3 C onsultation  an d  
R ein fo rcem en t

encouraging people on a  one-to-one basis, 
p rom oting  innovation  am ong  sm all 
groups, assisting ind iv iduals in  solving 
problem s, coaching sm all groups in  
innovation  use, sharing  tip s inform ally, 
p rov id ing  personalized technical 
assistance, hold ing  brief conversations and  
app laud ing  progress, facilitating sm all 
g roups in  problem  solving, reinforcing 
ind iv iduals ' attem pts to change, p rov id ing  
practical assistance, celebrating sm all 
successes

4 M onito ring gathering  inform ation, collecting data, 
assess innovation know ledge or skills 
inform ally, assessing innovation  use, 
analyzing /processing  data , in terp reting  
inform ation, rep o rtin g /sh a rin g  data  
outcom es, p rovid ing  feedback on 
in form ation  collected

5 External
co m m u n ica tio n

describing w hat the innovation  is, 
inform ing others, reporting  to  the board  of 
education  and  parent g roups, m aking 
presentations, developing a public  
relations cam paign, gaining su p p o rt of 
constituen t groups

6 D issem ination encouraging others (outside 
im plem entation  site), b roadcasting  
innovation  inform ation , m ailing  
descrip tive m aterials, tra in in g  innovation  
rep resen tatives, m arketing  the  innovation
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Schools o f Strategic P lanning  Based In L iterature
M in tzb e rg  (1990a) com p leted  a n  ex tensive  lite ra tu re  rev ie w , 

in vo lv ing  1,495 b ib liog raphy  item s, fro m  w hich  he deduced  th a t  th ere  
ex is ted  te n  d is tin c t schools of th o u g h t in  th e  d isc ip line  of s tra teg ic  
p lann ing . M in tzberg  d iv id ed  the schools of th o u g h t into th ree  g roups. 
The first g roup  is prescrip tive in  na tu re  because it is concerned w ith  how  
stra tegies shou ld  be form ed rather th an  how  they  actually do  form . This 
g roup  contains the first th ree  schools: D esign, p lanning, and  positioning . 
The nex t six schools are descrip tive in  n a tu re  since they  are concerned  
w ith  h o w  stra teg ie s  ac tu a lly  form . The e n trep ren eu ria l, co g n itiv e , 
learn ing , political, cu ltu ral, and  env ironm en ta l schools are m em bers of 
th is g roup . The last category is nam ed contextual and  it contains on ly  the 
co n fig u ra tio n a l school, w h ich  com bines all th e  o thers in to  a  sing le  
perspective.

P rescrip tive schools:
1. D esign School

Strategy form ation  is a  concep tual process in  this school, a 
process of inform al design. This school w as the earliest to  evolve 
a n d  is roo ted  in  Classic thought. S trategy form ation is the  function  
of top  m anagem en t an d  often  em ploys concepts such  as SW OT 
(strengths, w eakness, opportunities, and  threats) during  the process.

The prem ise  of the design  school is th a t strateg ies a re  the  
resu lt o f a  contro lled , conscious process of though t, w h ich  is the  
re sp o n sib ility  of the  chief execu tive  officer (the s tra te g is t or 
a rch itec t). F rom  th e  p rocess , s tra te g ie s  em erge  as ex p lic it, 
a rticu la ted , fu ll-b low n objectives. O nly after strategy fo rm ula tion  
can  im plem enta tion  begin.

2. P lann ing  School
In  th is  school stra tegy  fo rm ation  is a  form al p ro cess , a 

system atic process of form al p lanning.
W hile the  p lann ing  school is sim ilar to the  design school, in  

th is  sch o o l th e re  is an  e m p h a s is  o n  d e c o m p o s itio n  o f 
o rg a n iz a tio n a l fu n c tio n s  (b u d g e ts , ob jec tives, s tra te g ie s , a n d
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program s) in to  sm all steps or sequences th a t can be scheduled  and  
p rog ram m ed  using  checklists an d  specified techniques.

S trategy form ation  shou ld  be  a  contro lled , conscious, form al 
p rocess , decom posed  into d is tin c t s teps. R esponsib ility  for the  
p rocess rests w ith  the  chief executive officer a n d  execution rests 
w ith  the staff p lanners. Strategies are explicit a n d  full b low n and  
im p lem en ta tion  follow s stra tegy  form ulation .

3. P osition ing  School
U n like  th e  p rev io u s  tw o  schoo ls, th is  school is m ore  

concerned  w ith  th e  con ten t of th e  s tra teg y  th a n  the  p rocess of 
s tra tegy  form ation. It is referred to  as the  positioning  school because 
i t  focuses on  the  selection of s tra teg ic  positions b u t it does no t 
rad ica lly  d e p a rt from  the p rem ises o f th e  d esig n  an d  p lan n in g  
sch o o ls . S tra te g y  fo rm u la tio n  e m erg es  o u t  o f ca lcu la tio n , 
q u a n tita tiv e  analysis, from  w h ich  a p re -d e fin ed  position  in  the  
m arke t place can be selected.

Strategies are  generic, specifically com m on, tangible positions 
in  a n  econom ic a n d  co m p e titiv e  m ark e tp lace . The s tra te g y  
fo rm a tio n  p ro cess  is an a ly tica l, b a sed  on  ca lcu la tio n s of an  
ana ly st(s), from  w h ich  m anagers , in c lu d in g  th e  chief executive 
officer, select generic m arket positions (an  organizational posture). 
S tra teg ies em erge from  the process as full b low n and  articu la ted . 
Im plem entation  follows strategy  form ation.

D escriptive schools
4. E n trep ren eu ria l School

Strategy form ation is associated w ith  the personalized  vision 
o f the  leader. This school allocates strategy form ation exclusively to 
a  sing le  leader, a n d  stresses th e  in tu itio n , ju d g m en t, w isdom , 
experience, an d  insigh t this v isionary  ind iv idual.

The process of strategy form ation  is sem iconscious, roo ted  in 
th e  experience a n d  in tu ition  o f th e  leader. S tra tegy  exists as a 
perspective , as a  sense of a  long-term  direction, a n d  specifically as 
the  leader's  vision of the  organization 's fu ture. The strategic vision
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is m alleable, as is the  organization. The leader m ain ta ins close 
p e rso n a l con tro l over im p lem en ta tion  a n d  th e  o rg an iza tio n  is 
responsive to his o r her directives.

5. C ognitive School
In  th is school stra tegy  fo rm ation  is a  m en tal process, a 

process of concept a tta inm ent in  a single m ind. The focus is on 
w h a t stra tegy  form ation means in  the  sphere  of hum an  cognition.

A t least four aspects of cognitive psychology can be identified 
as re lev an t to  s tra teg y  form ation: 1) p e rcep tio n , 2) concept
a ttainm ent, 3) reconception, 4) cognitive style. Perception  is how  
the  stra teg is t becom es inform ed, th ro u g h  in fo rm ation  gathering . 
C oncep t a tta in m en t is how  the s tra te g y  form s as a  v ision  or 
fundam ental sense. Psychologists use term s such as cognitive map, 
fram e, or schem a. R econception (som etim es called  refram ing) 
refers to the  changing of strategies (visions, m ap, or schem a). The 
cognitive style of the  strategist causes differences in strategic styles, 
for exam ple, opportunistic , increm ental, an d  political approaches to 
strategy m aking. These four aspects of cognitive psychology indicate 
tha t, in  th is school, an  em phasis is p laced  on  the  d isto rtions and 
biases in  the m ind of the strategist.

S trategy form ation is a cognitive process th a t takes place in 
th e  m in d  o f the  s tra teg is t an d  re su lts  in  the  fo rm u la tio n  of 
perspec tives o r concepts, w hich are  stra teg ies for nego tia ting  a 
com plex environm ent, and  which are less than  optim al a t best. If 
the  w o rld  of s tra tegy  form ation is as com plex  as p ro p o sed  by 
p roponen ts of the cognitive school, th en  th e  design, p lanning , and 
p osition ing  schools have dangerously  oversim plified  the  process, 
and  overstated  their ability to establish successful strategies.

6. L earning School
To the  follow ers of this school, the  w orld  is too com plex to 

allow  strategies to be developed all a t once as clear p lans o r visions; 
hence stra teg ies m u st em erge in  sm all steps, as the  o rganization  
adap ts or learns. Em ergent strategies are  follow ed by  retrospection 
w h ich  facilitates o rgan izational learn ing , w h ich  is the basis for
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fu rth er strategy developm ent. Therefore s tra teg y  fo rm ation  is an  
em ergent process.

The prem ise  of th is school is th a t the com plex and  dynam ic 
n a tu re  o f th e  o rg a n iz a tio n 's  e n v iro n m e n t p re c lu d e s  th e  
developm ent o f deliberate  preconceived strategies, an d  th a t action 
m u s t be  tak en  b e fo re  lea rn ing  can  occur, in d iv id u a lly  an d  
collectively  (o rg an iza tio n 's  collective m ind). Increm en ta lism  is 
basis of the learn ing  school. Q uinn (1988a) in troduced  the notion  of 
logical increm entalism , w here strategy tends to  evolve as in ternal 
decisions and  external events flow together to create  a  new  shared  
consensus for action. A  central actor directs the process o f strategic 
learn ing  tow ard  a final strategy, and  im plem enta tion  an d  stra tegy 
form ulation m ay be carried  out concurrently.

Strategies a p p ea r first as pa tterns ou t of th e  p a s t an d  later 
becom e plans for the  future, and  they continuously  undergo  change 
an d  im provem ent.

7. Political School
Strategy form ation  is a process of explo iting  pow er, w hether 

by  groups in a conflictive process w ith in  an organization  or betw een 
organizations w ith  regard  to their external environm ents.

In  th is schoo l there  in  no d o m in an t ac to r b u t  ra th e r  a 
nu m b er actors o r coalitions w ho use  pow er a n d  po litical m eans 
(rather th an  au tho rity , expertise, or ideology) to  achieve a  desired  
outcom e. The p rocess is one of barga in ing  a n d  nego tia tion , th a t 
produces a series o f outcomes. The outcom es, w he ther deliberate or 
em ergent, becom e the  strategy, and  im pose a p a tte rn  on  the stream  
of subsequent actions.

8. C u ltu ra l School
Strategy form ation  is an  ideological process. The process is 

roo ted  in  the cu ltu re  of the organization  an d  it  is fundam en ta lly  
collective and  cooperative. The culture is collective cognition and  it 
rep resen ts the o rgan ization 's m ind. It rep resen ts a  se t of shared  
beliefs tha t are reflected in  stories, sym bols, and credos.
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Strategy takes the form  of a  perspective ra ther than  a position 
o r p lo y , a n d  it is reflected in  the  p a tte rn s  of the  o rgan ization 's 
behavior. Therefore, strategy is deliberate  a lthough  no t necessarily 
explicit. S trategy form ation is fundam entally  a process of collective 
b e h a v io r , c o n tro lle d  an d  c o o rd in a te d  b y  th e  n o rm s of the  
organization  w hich are based on  the  shared  beliefs of its members.

9. E nv ironm en ta l School
Proponen ts of this school focus their a tten tion  on  the  pow er 

a n d  th e  n a tu re  o f env ironm en ts th a t  su rro u n d  o rgan iza tions. 
A ccordingly, strategy form ation is a passive process and  pow er over 
it  rests n o t in  the  organization b u t in  its external environm ent.

As w e progress through the various schools, the pow er of the 
cen tral stra teg ist is dim inishing. In  th is school, the  leadership  and 
the  o rganization  has become passive an d  the env ironm ent becomes 
the central actor. The environm ent consists of a  set of vague forces 
th a t  c rea te  cond itions th a t force o rg an iz a tio n s  in to  stra teg ies 
(m ark e t n iches). O rg an iza tio n s th a t  do  n o t a d a p t to th e ir 
env ironm ent by  fitting into their m arke t niche are "selected out."

S tra teg ies a re  positions (niches) w h ere  o rgan iza tions are 
su s ta in e d  u n til a  sh ift in  en v iro n m en ta l cond itions forces the 
o rg an iza tio n  to  a d ap t to ano ther n iche. Since a se t of abstract 
en v iro n m en ta l forces dictates the  s tra teg y  an  o rgan iza tion  w ill 
adop t, there  is no real internal stra teg ist or strategy-m aking process, 
and  no  leadership .

C ontex tual School:
10. C onfigurational School

S tra teg is ts of th is school are  in teg ra tiv e , and  th is school 
focuses on  typologies and episodes. The elem ents and  behaviors of 
o rg a n iz a tio n s , su ch  as s tra te g y -m a k in g  p ro cesses , con ten t of 
strategies, an d  structures a n d /o r  contexts, are c lustered  a t distinct 
stages o r episodes in  their histories.

S trategy  form ation in  this school is described as episodic, in  
w h ich  a  p a rticu la r type and  form  of o rgan iza tion , m atched  to a
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p a rticu la r type of environm ent, engages in a particu lar process, for a 
c e rta in  p e rio d  of tim e. A ccordingly , the p rocess can b e  one o f 
concep tua l design, form al p lanning , system atic analysis, o r  vision. 
I t  can  involve an  ind iv idual, or collective learning, or politics, an d  
i t  can  be d riv en  by  personalized  leadership, organizational cu ltu re, 
o r  th e  ex ternal environm ent. The resulting strategies can be  p lans, 
p a tte rn s , ploys, positions, o r perspectives, bu t each m ust exist in  its 
o w n  tim e and  context.

Sum m ary  o f M intzberg 's Strategic P lanning Schools
A  sum m ary  of M intzberg 's (1990a) schools is p resented  in  Table 7.

Table 7 Schools of Strategic Planning (Mintzberg, 1990a)
School Strategy Basic Process Central Actor

Design
(conceptual)

explicit,
perspective,
u n iq u e

cerebral, simple 
and  inform al, 
judgm en ta l, 
deliberate

chief executive, 
"architect"

Planning
(form al)

explicit plan, 
decom posed into 
sub-strategies

form al, 
decom posed, 
staged, deliberate

p lan n ers

Positioning
(analytical)

explicit generic 
positions 
(econom ic & 
com petitive)

analytical,
system atic,
deliberate

analysts

Entrepreneurial
(v isionary)

im p lic it 
perspective 
(vision), personal 
and  un ique  
(niche)

v isionary ,
in tu itiv e ,
deliberate

leader
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Cognitive
(m ental)

m en ta l
perspective
(ind iv idual
concept)

m en ta l,
o v e rw h e lm in g

b ra in

Learning
(em ergent)

implicit patterns, 
often collective

em ergent, 
inform al, m essy

w hoever can 
lea rn

Political
(pow er)

ploys and 
positions, overt 
and  covert

conflictive,
aggressive,
m essy,
em ergent,
deliberate

w hoever has 
pow er

Cultural
(ideological)

collective 
perspective, 
unique and  
usually im plicit

ideological,
constrained ,
collective,
deliberate

collectivity

Environmental
(passive)

specific position  
(niche in 
popu la tion  
ecology)

passive,
em ergen t

e n v iro n m e n t

Configurational
(episodic)

all those above, 
in  context

all of those
above,
in tegrative,
episodic,
sequenced

all those above, 
in  context

School Organization Leadership Intended
message

Design
(conceptual)

ordered, font of 
strength and  
weaknesses

d o m in an t,
ju d g m en ta l

fit

Planning
(form al)

structured,
decom posed

responsive to 
procedure

fo rm alize

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



54

Positioning
(analytical)

font of
com petitive
advantages

responsive to 
analysis

analyze

E n trep ren
e u ria l
(v isionary)

m alleable, sim ple d o m in an t,
in tu it iv e

e n v is io n

Cognitive
(m en ta l)

inciden ta l source of 
cogn ition

cope

Learning
(em ergent)

eclectic, flexible, 
playful

responsive to 
initiatives or to 
ow n  learning

lea rn , evo lve

Political
(pow er)

conflictive,
d isjo in ted ,
uncon tro llab le,
aggressive,
con tro lling

w eak, a t best a 
player

p ro m o te

Cultural
(ideological)

cohesive,
n o rm a tiv e

p a rt of 
collectivity

coalesce

Environmental
(passive)

acquiescent acquiescent react

Configurational
(episodic)

any of the above, 
in  context

any  of the above, 
so long as 
categorical

in teg ra te

School Base D isciplines V ocabulary
D esign
(conceptual)

none, architecture 
as a m etaphor

distinctive, com petence, 
com petitive, advan tage , SW OT

P la n n in g
(form al)

links to u rban  
p lanning , system s 
theory, and  
cybernetics

program m ing, budgeting , 
schedu ling
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Positioning
(analytical)

econom ics
(in d u stria l
organ ization),
m ilita ry

generic, strategy, industry  and 
com petitive analysis

Entrepreneurial
(v isionary)

n o n e v is io n

Cognitive
(m en ta l)

psychology m ap, fram e, concept, refram e, 
m ental set, b o u n d ed  rationality , 
cognitive style

Learning
(em ergent)

none (perhaps 
links to learn ing  
theory  in  
psychology)

increm entalism , em ergen t 
strategy, sense-m aking, 
rev ita liza tion , cham pion

Political
(pow er)

political science pow er, coalition, political gam es, 
collective stra tegy

Cultural
(ideological)

an th ropo logy m yth, cu lture, ideology

Environmental
(passive)

biology selection, en v iro n m en t 
dynam ism , com plexity, niche

Configurational
(episodic)

history, perhaps 
also catastrophe 
theory  in  
m athem atics an d  
equilib rium  theory  
in  biology

configuration, archetype, stage, 
life cycle, strategic  revolution, 
qu an tu m  change

Comparing The Various Schools and Models
M a n y  v iew s a b o u t ch an g e , s tra teg ic  p la n n in g , a n d  s tra te g y  

fo rm u la tion  have  been  p resen ted . The lite ra tu re  rev iew  s ta rted  w ith  a 
co m p reh en s iv e  su rv ey  of v a rio u s  classical m odels o f change. T h en  
stra teg ic  p lan n in g  m odels based  o n  practice w ere  d iscussed . Johnson 's  
(1987) ra tionalistic , increm ental, an d  in te rp retive  p lan n in g  m odels w ere  
in tro d u c e d . Jo h n so n 's  m odels w ere  d e riv e d  fro m  ac tu a l s tu d ie s  o f
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organ izations, as w as Q u in n 's  (1988a) an d  Q u in n  a n d  V oyer's (1996a) 
logical increm entalism , Rogers' (1995) diffusion m odel, an d  the  Concerns 
Based A dop tion  M odel (CBAM). M intzberg (1990a) p ro v id ed  u s  w ith  a 
com prehensive  su rv ey  of the  va rious schools fo u n d  in  th e  stra teg ic  
p la n n in g /s tra te g ic  m anagem en t litera ture. The re la tio n sh ip s betw een  
these  m o d els/sch o o ls  can be better unders tood  if th ey  are  p laced  on  a 
typology tha t com pares the  orientations of the various positions. After an  
extensive rev iew  of litera ture, W hittington (1993) estab lished  four general 
perspectives (classical, processual, evolutionary, a n d  system ic) o f strategic 
planning. H is analysis m ay be useful as a typology. H is perspectives are 
g iven in  Figure 4.

OUTC
Profit-M,

i

CLASSICAL
(rational)

PROCESSES 1960’s

:o m e s
ixim izing

EVOLUTIONARY
(fatalistic)

1980’s
ueiiDeiAie ^

1990’s

SYSTEMIC
(relativistic)

1
Plur,

-----  ► E m eigenl
1970’s

PROCESSUAL
(pragm atic)

f
ilistic

Figure 4. W hittington 's (1993) Perspectives on Strategy

W hitting ton  (1993) described the classical perspective  as being  the 
oldest and  still very  influential. It is based  on rational p lann ing  m ethods 
dom inant in  textbooks. The evolutionary approach  to  stra tegy  draw s on
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the  fa ta lis tic  m e tap h o r of biological ev o lu tio n , h o w ev er, the  m ark e t 
becom es th e  stage  in stead  of a na tu ra l e n v iro n m en t a n d  ecosystem s. 
P rocessualis ts em phasis the sticky im perfect n a tu re  of all hum an  life, 
accom m odating strategy  to the fallible na tu re  o f o rganizations, its people, 
an d  m arkets. Lastly, the  system ic app roach  is rela tiv istic . Strategy is 
linked to  th e  cu ltu res and  pow ers of the local social system  in w hich  it 
takes place.

The fo u r perspectives o n  stra tegy  d iffer a lo n g  tw o  dim ensions: 
O utcom es of stra tegy  and  the process by  w h ich  it  is developed . The 
vertical axis in  Figure 4 represents the degree to  w hich  stra tegy  produces 
p ro fit-m ax im iz in g  ou tcom es o r a llow s fo r o th e r  ou tcom es. T he 
horizontal axis depicts the deliberate as opposed to  the em ergent process of 
strategy developm ent.

B utler (1998) categorized strategic decision  m ak ing  m odels in  a 
sim ilar p a tte rn  to W hittington. Instead of the axes rep resen ting  outcom es 
an d  p ro cesses , B utler labeled  the axes p o litic a lity  a n d  com plexity , 
respectively. M odels of strategy m aking com prise five categories along the 
axes of B u tle r 's  typo logy : C en tra liza tio n  (W h ittin g to n 's  classical),
c o m p u ta tio n  (W h ittin g to n 's  c lassical), n e g o tia t io n  (W h ittin g to n 's  
p ro ce ssu a l) , in sp ira tio n  (W h ittin g to n 's  p ro c e ssu a l) , a n d  ex p ertise  
(W hitting ton ’s system ic). The sim ilarity  of B utlers ' an d  W hitting ton 's 
classification schem es affirm  a com m on them e for use  as a typology for 
re la ting  th e  C lassical m odels and  strategies p resen ted  in  the  lite ra tu re  
review .

This s tu d y  w ill use a typology based on  W hitting ton 's perspectives, 
how ever, s in g u lar outcom es w ill replace p ro fit-m ax im iz ing  outcom es. 
Figure 5 illustra tes the typological positioning o f the  Classical m odels of 
change o n  W hitting ton 's perspectives.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



58

OUTCOM ES 
Singular

CLASSICAL 
(rational) SM

R D D A

ELOC 
PROCESSES PS 

D eliberate  ^ ---------

SYSTEMIC
(relativistic)

EVOLUTIONARY
(fatalistic)

BP

CCO D ^  Em ergentLPC
AD

CB
PROCESSUAL

(pragm atic)
Pluralistic

LEGEND o f MODELS: -  „ ,
RDDA Research,-Development, Diffusion; Adoption
SI Social Interaction
CC Cusp Catastrophe
ELOC Elaborated Leadership Obstacle Course .
PS Problem Solving
L Linkage
LPC Local Process of Change
OD Organizational Development -
AD, Adaptive Development ■- -
SM 1 Systems Management(Elmore)
BP BureaucraticProcess (Elmore)
OD Organizational Development (Elmore)
CB Conflict and Bargaining (Elmore)

Figure 5. Classical M odels of Change and  Typology based on 
W hitting ton 's  (1993) Perspectives

N o t su rp ris in g ly , m o st of th e  m odels o f change  lie in  th e  classical 
qu ad ran t. C lassical approaches evolved first a n d  m ost of th e  m odels of 
change  w ere  d ev e lo p ed  on  th is v iew  of o rgan iza tions. The linkage,
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a d a p tiv e  d e v e lo p m e n t, a n d  o rg an iza tio n a l d e v e lo p m e n t m odels a re  
leaning tow ard  the  system ic approach b u t still cling to  classical roots. The 
conflict a n d  bargain ing  m odel, a  political m odel, a n d  the  local process of 
change m odel, be ing  slightly  political, lie in  the processual quadrant.

F igure 6 represen ts the  positioning of Johnson 's (1987) categories of 
strategic p lan n in g  m odels an d  Q uinn 's (1988a) logical increm entalism  on  
the  typology.

OUTCOMES
Singular

CLASSICAL 
(rational)

EVOLUTIONARY
(fatalistic)

PROCESSES
D eliberate

SYSTEMIC
(relativistic)

Increm ental 
(Logical) 
(Political)

In terpretahv
(Cognitive)
(Symbolic)

Em ergent

t
Pluralistic

PROCESSUAL
(pragmatic)

Rogers Johnson | | Q uinn i  \ CBAM

Figure 6. Johnson 's (1987) Planning M odels, Q u inn 's  (1988a) 
Increm entalism , Rogers’ (1995) Diffusion m odel, CBAM and  Typology 
based  on  W hitting ton 's (1993) Perspectives

J o h n s o n 's  c a te g o rie s  a re  c o n sp ic u o u s ly  m is s in g  from  th e  
evo lu tionary  perspective, p robab ly  because the stra teg ies form ed in th is 
q uad ran t are  m ore reactionary than  purposive.
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F ina lly , M in tzberg 's  (1990a) schools o f  s tra te g y  fo rm ation  a re  
com pared  w ith  W hittington 's perspectives in  F igure  7.

OUTCOMES
Singular

CLASSICAL
(rational)

i k EVOLUTIONARY
(fatalistic)

Environm ental

Design
Planning
Position

Entrepreneurial

UCilUUluli! ^
Cognitive L earning

Cultural

Political

SYSTEMIC PROCESSUAL
(relativistic) i r (pragmatic)

Pluralistic

Figure 7. M intzberg 's (1990) Schools and  Typology based  on 
W hitting ton 's (1993) Perspectives

N o t unexpected ly , the prescrip tive m odels (design , planning, a n d  
position) p resen ted  by  M intzberg fall into W hitting ton 's classical quadran t. 
The e n tre p re n e u r ia l  m odel, a lth o u g h  less s in g u la r  in  the  focus of 
strategies, is still v ery  m uch a derivative of th e  classical school. Strategy 
developm en t occurs before im plem entation a n d  is based  upon  the v ision  
of an  in d iv id u a l a t the  top of the hierarchy. S tra tegy  developm ent in  the  
env ironm enta l school is passive and  em ergent an d , therefore, is p laced in  
the  evo lu tionary  quadran t. Em ergent stra teg ies are  characteristic of the  
learn ing  a n d  political schools, and  in  bo th  schools stra tegy  developm ent 
involves m any  organizational m em bers. Q u in n 's  logical increm entalism  
also exhib its these  tra its  (Figure 6). These schools are  situated  in  th e
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processual quadran t. Finally, th e  cu ltu ral and  cognitive schools fall into 
th e  system ic  quad ran t. Both invo lve  deliberate  s tra teg y  developm en t, 
ho w ev er, th e  cognitive schoo l d e p e n d s  m ore on  th e  m in d  o f one 
in d iv id u a l for stra tegy  developm ent. M intzberg 's configurational school 
has no  p a rticu la r place on  W h ittin g to n 's  classification since it m ay  be 
a ligned w ith  any one of the quadran ts, depending  on  the  context.

W h ittin g to n 's  four ap p ro a ch e s  to  stra teg y  d ev e lo p m en t d iffer 
w id e ly  in  th e ir advice to m anagem ent, consequently , so do  the schools 
w ith in  them . A lthough each o f the schools has its ow n  particu lar set of 
characteristics, their placem ent o n  the typology allow s the  exam ination of 
general sim ilarities.

The classical approaches flou rished  in  the  1960s. The classical 
schools p rescrib e  h ierarch ical con tro l, confidence, ra tio n a lity , an d  a 
seq u en tia l approach . They v iew  in te rn a l an d  ex ternal factors o f the  
o rgan iza tion  as m easurable a n d  pred ictab le , and  therefore strateg ies are  
explicit, unam biguous, and  have clear objectives w ith  predictable results.

The evolutionists, a  p o p u la r  school in  the  1980s, d o n 't  v iew  the  
w orld  w ith  the sam e controllable, predictable vigor. They are  reactionary  
in stead  of proactive. The env ironm en t is changing too fast an d  it  is too 
u n p re d ic ta b le  to  an tic ipa te  a n d  to  develop  p re -e m p tiv e  s tra teg ie s . 
E volu tionists focus on a day-to -day  assessm ent of the  env ironm en t an d  
develop  strategies based on cu rren t variability. The focus is to  keep the 
o rgan iza tion  viable. Like the classical school, they  believe th a t m arkets 
w ork  w ith  ru th less efficiency, b u t  they  differ in  their belief tha t strategies 
are  em ergen t and  that im plem entation m ay occur concurrently.

The Processual perspective arose ou t of the 1970s. This g roup  finds 
econom ic irrationality, and does n o t ascribe to the belief of efficiency of the 
m arkets. Therefore, they incline tow ards patien t strategies of increm ental 
a d ju s tm e n t. S tra teg ies em erg e  fro m  a  p rocess in v o lv in g  p o litica l 
ba rga in ing  an d  coalition bu ild ing . Therefore, strateg ies are vague, goals 
are  unclear, and  often any logic o f the  strategy em erges retrospectively.

The System ic perspective is the  m ost recent, find ing  p o p u la rity  in  
th e  1990s. Like the Processualists, they  d o n 't believe in  th e  econom ic 
rationality  th a t Classical an d  E volu tionary  perspectives p u rp o rt. Instead ,
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econom ic ra tionality  is vague  so they  search for o ther rationalities, finding 
them  in ternally  o r as p a rt  of a  social system . Both th e  ends an d  the  m eans 
of stra tegy  d ev elopm en t is d e p en d en t on  the  p rev a ilin g  social system . 
Therefore, the  system ic perspective  is relativistic.

A  last observation  abou t schools of the various perspectives is that 
P rocessualist an d  System ic stra teg ists are inw ard -look ing  w hile  Classical 
a n d  Evolutionist strategists are outw ard-looking.

A Final Word On The Strategic Approach to Change
So W hat Is Strategy?

S tra teg y  w as p re v io u s ly  d e fin ed  w ith in  th e  scope  o f C lassical 
thought. A  num ber of o ther schools have since b een  exam ined and  their 
o rie n ta tio n s  w ere  d isc u sse d  w ith  resp ec t to  W h itt in g to n 's  (1993) 
classification schem e (Classical, Evolutionary, Processual, a n d  Systemic). It 
is now  necessary  to revisit the  definition of strategy.

G iven  the com plexity  and  am bigu ity  of o rg an iza tio n a l situations, 
m anagers n e ed  a p a tte rn  o f beliefs th ro u g h  w h ic h  to  in te rp re t the  
m ean ing  o f situa tions a n d  to  gu ide  decision m ak in g  (Johnson, 1987). 
Strategies a re  a  w ay in  w h ich  m anagers try  to sim plify  an d  o rder a  w orld 
th a t is too  chaotic a n d  com plex for them  to co m p reh en d  (W hittington, 
1993). H ow ever, there is no  single, universally  accepted  definition of w hat 
strategy is (Q uinn, 1996b), and  no  single defin ition  takes precedence over 
o thers (M intzberg, 1996a). In  fact, to  do n o th ing  is a  stra teg ic  decision 
(Luffman e t al., 1996). Therefore, no  sim ple explanatory  m odel of strategic 
p lann ing  can  sufficiently describe the com plexity of o rgan izations, th a t is, 
the level of com plexity w ith  w hich  w e are concerned canno t be reduced  to 
one m odel (Johnson, 1987). M intzberg  (1990a) reaffirm s the  n eed  for an 
eclectic strategic p lann ing  approach  w ith  the use of a n  analogy based  on a 
poem  w ritten  by  John G odfrey (1816-1887), titled  The Blind M en and  the 
E lep h an t. In  the  poem , six b lind  m en indiv idually  ap p ro ach  an  elephant, 
feeling a particu la r po rtion  of the anim al, such as the  tru n k , tail, ear, leg, 
etc., in  a n  a tte m p t to describe  w h a t th e  e lep h an t w as like. V arious 
opinions arose from  the  exploration. O ne m an said  th e  e lephan t w as like 
a snake, ano ther com pared  it to  a tree, still another associated  it w ith  a fan.
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Six v a ried  descrip tions of the  elephant em erged . All w ere insufficient in  
the ir descrip tion  of the  elephant b u t each w as correct in  their descrip tion  
o f a  p a rtic u la r  e le p h a n t p a rt, the  u n iq u e  p a rtic u la r  p o rtio n  o f the  
e lep h an t's  anatom y th a t each blind m an h ad  explored. M intzberg rela ted  
th e  m oral of the  poem  to strategic p lann ing  b y  no ting  th a t "A n elephan t 
m ay  n o t be a trunk , b u t it certainly has a trunk , an d  it  w ould  be difficult to 
u n d e rs tan d  e lephan ts w ith o u t reference to  tru n k s"  (M intzberg, 1990a, p. 
107). The b lindness of the  m en im posed a  certain  concentration th a t w as 
in sigh tfu l. N one o f th e  schools of stra teg ic  p lan n in g  cap tures all of 
stra tegy  form ation b u t each, in its lim ited perspective, adds som ething of a 
ca rica tu re  or critique  to  u n d ers tan d in g  aspec ts  o f o rgan iza tions a n d  
strateg ic  p lanning.

M intzberg (1988b) suggested that strategy cannot be neatly described 
b y  one defin ition  an d  th a t the defin ition sh o u ld  be w idened  from  the 
C lassical position. H e p roposed  th a t stra tegy  m ay be a  plan, a ploy, a  
p a tte rn , a  position , or a  perspective (M intzberg, 1996a). Q uinn (1988b) 
fu rth er expanded  the  param eters of w hat constitu tes a strategy w hen  he 
suggested  that "Strategies m ay be looked a t as either a priori statem ents to 
g u id e  action  or a  posterio ri results of actual decision behavior" (p. 4). A 
s tra teg y , then , is the  re su lt of w h a t w as p la n n e d  an d  w h a t actually  
o ccu rred . For M intzberg  (1996b), crafting s tra tegy  is a  continuous and  
a d a p tiv e  p rocess , w ith  fo rm ation  an d  im p le m e n ta tio n  inex tricab ly  
en tan g led . It consists of bo th  reaction a n d  an tic ipa tion  to chang ing  
conditions (Brown & Eisenhardt, 1998). W hether it is consciously set forth 
or a w idely  held  u nders tand ing  resulting from  a stream  of decisions, the 
em ergent pa ttern  becom es the strategy.

The sequence of strategic planning m ay also be unlike that p roposed  
b y  the  C lassical p lann ing  school. The C lassical sequence of fo rm ulation  
first, im p lem en ta tion  second, m ay be reversed  and  therefore, stra tegy  is 
d iscovered  in  action  (W hittington, 1993). This concept is consistent w ith  
F u lla n 's  (1991) n o tio n  of ready , fire, a im , in  w h ich  action  p recedes 
p lan n in g  as m uch  as follow s it. Fullan (1991) explained  the process by  
u s in g  an  analogy  of a im ing a t a target. A fter each firing, strategies are 
evaluated  and  revised  on  the  basis of their ability  to b ring  the organization
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closer to  the  target. W ells (1998) described the cyclical nature  o f strategic 
th in k in g  as n o t ju st a  one-tim e choice of stra tegy  b u t as an  on g o in g  
shap ing  of it.

In  sum m ary, a  strategy is a  p a tte rn  in action, the  resu lt o f deliberate  
a n d  em ergen t strategies, explicit a n d  im plicit action, an d  in te n d ed  an d  
u n in ten d ed  effects.

D eveloping Strategies
N ow  th a t stra tegy  has been  defined, how  d o  w e develop  them ? 

B utler (1998) no ted  th a t there  has been  a shift from  'w hat is th e  best 
strategy? tow ard  'how  are effective strategies m ade?' N atu ra lly , s tra tegy  
developm ent m ay be based  u p o n  th e  particular school or o rien tation  tha t 
has been  em braced by the organization. W hittington (1993) exp lained  tha t 
for the  Classical approach , s tra tegy  developm ent a rises from  de libera te  
form al analysis based u p o n  rational profit-oriented endeavors developed  
from  a pow erful array of financial a n d  planning techniques. Evolutionists 
have  sim ilar view s to the  C lassical orientation. H ow ever, stra teg ies are 
d ev e lo p ed  for the sho rt-term  since external env ironm en ta l in fluences 
quickly  shift, requiring a  new  set of coping strategies. The Processualists 
do n o t agree tha t successful strategy developm ent can be  so rational. They 
believe tha t strategies em erge ou t o f a pattern  of events. Strategies form  
o u t of a m ixture of analysis an d  instinct, routine and  spontaneity , a n d  top 
a n d  b o tto m  m anagem en t. It is a  con tinuous in c rem en ta l p ro cess  
h a b itu a te d  w ith  coaching, ba rga in ing , and  m aneuvering; an d  p lan n in g  
can have un in tended  spin-offs. System ic theorists are  also skeptical abou t 
fo rm al analysis. H ow ever, p lan n in g  and  financial processes are  usefu l 
ritu a ls  w hich  professional g roups an d  cultural norm s dem and , a lth o u g h  
strategies actually em erge from  social processes.

Q u in n  an d  V oyer (1996a) id en tified  tw o m e th o d s  o f s tra te g y  
developm ent. The form al system s p lann ing  approach includes analyzing , 
p ro jec tin g , analyzing  ex ternal env ironm en ts, goal e stab lish m en t, etc. 
D evout Classical theorists w ould  include a perform ance audit, gap analysis 
(betw een w hat is realistic, feasible, an d  attainable), a n d  SWOT (strengths, 
w eaknesses, opportunities, and  threats) analysis (Pfeiffer, 1991a). A  second
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m e th o d , th e  p o w e r-b e h a v io ra l a p p ro a c h , in c lu d e s  m u ltip le  goal 
s tru c tu res , po litics  o f stra teg ic  decisions, b a rg a in in g  an d  nego tiation , 
satisficing (as o p p o sed  to  m axim izing), an d  th e  practice of "m uddling ." 
Q uinn  concluded th a t ne ither of these approaches adequately  characterizes 
the  w a y  su ccessfu l s tra teg ic  p rocesses o p e ra te . S tra teg ies em erge  
increm entally  from  stra teg ic  subsystem s (e.g. acquisitions, divestitures, or 
m ajor reorganizations) form ing a cohesive p a tte rn .

M in tz b e rg  (1988a) p ro v id e d  th re e  s tra te g y -m a k in g  m odes: 
E n trep ren eu ria l, a d a p tiv e , and  p lann ing . T he en trep ren eu ria l m ode 
involves risk-taking, a n  active search for opportun ities , centralized pow er, 
and  d ram atic  leaps fo rw ard  in the  face o f un certa in ty . G row th  is the 
dom inan t goal of th e  organization. C haracteristics o f the  adaptive m ode 
include  a d iv is io n  o f p o w er am ong m em bers o f a com plex coalition, 
s tra teg y -m ak in g  as a  reactive  ra th e r th an  p ro ac tiv e  p rocess, an d  an  
ad ap tiv e  a n d  in c rem en ta l process w hich  m ay  invo lve  barga in ing  an d  
nego tia tion . F inally , th e  p lann ing  m ode, is co n sis ten t w ith  stra tegy  
developm ent of the  C lassical orientation. M in tzberg  has represented  the 
th ree  m odes of stra tegy -m ak ing  graphically . T hese a re  illu stra ted  in  
Figure 8.

Planning modeEntrepreneurial mode

* o

Adaptive mode

Figure 8. M intzberg 's M odes of Strategy-M aking
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M in tzb erg  w a rn s  th a t a ll too o ften  on ly  one  m ode  of s tra tegy  
d ev elo p m en t is ap p lied  in  every  o rgan izational s itu a tio n  and  th a t "w e 
shou ld  recognize th a t the  m ode used m ust fit the situation" (p. 88).

Q u in n  (1988a), Q u in n  an d  Voyer (1996a), a n d  M intzberg  (1988a, 
1996a) h av e  c au tio n e d  stra tegy -m akers a b o u t exclu sively  u sing  one 
m ethod . The n eed  for a  eclectic approach  to  p lann ing  is com m only sta ted  
in  the  lite ra tu re . P e ters (1986) sta ted  th a t the  use o f various m odels of 
change facilitates d ifferen t perspectives of the  organ ization , and  he no ted  
th a t Elm ore (1978) em phasized  the  value of an  eclectic approach.

A n o th e r  c o m m o n  th em e  in  th e  l i te ra tu re  is th a t  s tra te g y  
d e v e lo p m e n t is a n  ad ap tiv e , ite ra tive  p rocess as p a r t  of a lea rn in g  
organization  (Brown & E isenhardt, 1998; Luffm an e t al., 1996; Wells, 1998). 
B eckhard an d  P ritch a rd  (1992) explained  th a t in  the  p a s t organizations 
o p e ra te d  u n d e r  th e  a ssu m p tio n s  th a t th ey  co u ld  con tro l the ir ow n  
destin ies a n d  th a t th e y  o p era ted  in  a re la tive ly  stab le  an d  predictable  
e n v iro n m e n t. T hose  a ssu m p tio n s  led  to  re s u lt  o r ien ted  s tra te g y  
d ev e lo p m en t. In  a ra p id ly  chang ing  ex te rn a l en v iro n m en t, w h ere  
o rgan izations cope w ith  instability  and  unpred ic tab ility , an  organization 
m u st be  lea rn ing  orien ted . Q uinn (1988a), Q uinn  an d  Voyer (1996a), and  
G uskey (1990) ind ica ted  th a t increm entalism  is an  im p o rtan t aspect of a  
lea rn in g  o rgan iza tion . Fullan (1991) w ro te  of the  lea rn ing  organization  
a n d  the  ite rative  process. H e recom m ends th a t o rgan izations start sm all 
a n d  th ink  big. Johnson (1987) declared the  need  for organizations to m ove 
from  single-loop learn ing , w here  they  are  m ak ing  responses from  w ith in  
a  p articu la r cognitive fram ew ork, to double-loop learn ing  in  which m any 
p e rsp ec tiv e s  m ay  b e  v a lid . The doub le-loop  le a rn in g  requ ires the  
reev a lu a tio n  a n d  v a lid a tio n  of ou r u n d e r s ta n d in g  of the  w orld , th en  
strategies m ay  be assessed  and  adapted , or elim inated. M intzberg (1996b) 
described the  process as action driv ing  thinking.

The n o tio n  of lea rn in g  an d  ad ap tiv e  o rg an iza tio n s is associated 
w ith  th e  concep t th a t  em erg ing  an d  evo lv ing  cond itions (external and  
in ternal), com bined  w ith  m anagem ent decisions, p ro d u ce  patterns th a t 
m ay be u sed  as basis for developing strategies. T hom pson and  Strickland 
(1990) described  s tra tegy -m ak ing  as an  ongo ing  p rocess th a t is alw ays
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e v o lv in g , p a r t ly  to  re sp o n d  to  a c o n s ta n tly  c h a n g in g  e x te rn a l 
en v iro n m en t, p a rtly  from  the p roac tive  efforts o f m anagers to  create  
o p p o rtu n ities , a n d  p artly  from  fresh  ideas about h o w  to m ake ex isting  
stra teg ies w ork  better. In describ ing the process, th ey  em phasized  th a t 
"E very th ing  cannot be  p lanned  o u t in  advance, a n d  even  the  best-la id  
p lans m u st be responsive to changing  conditions. S trategy-m aking th u s 
p roceeds on  tw o fronts—one proactively  though t th ro u g h  in  advance, the 
o ther conceived in  response to n ew  developm ents..."(p. 9). Similar view s 
are  com m only found  in  the litera ture  b u t the  m ost prolific  w riter on  the  
subject is M intzberg. M intzberg (1972, 1987, 1988a, 1988b, 1990a, 1990b, 
1996a) d ifferentiates em ergent from  deliberate strategy: D eliberate be ing  
rea lized  in tended  strategy and  em ergent arising out of n ew  developm ents. 
H e (1988b) described strategy as a  p lan  and a pattern. H ow ever, the tw o are 
in d ep e n d en t: P lans m ay go u n rea liz ed  w hile  p a tte rn s  m ay em erge
w ith o u t a preconceived plan. That is, som e of the in tended  strategies m ay 
be u n rea liz ed  w h ile  som e em ergen t s tra teg ies, p o ss ib ly  u n in te n d ed , 
becom e realized. Thus strategy is the re su lt of the com bination  of bo th  
delibera te  an d  em ergent strategies. M intzberg 's m odel is illu stra ted  in  
Figure 9.
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Unrealized Strategy

Intended Strategy Deliberate Strategy Realized Strategy

Em ergent
Strategy

External Influence

Internal Influence

Figure 9. Based on  M intzberg 's Theory of Strategy D evelopm ent

Essentially, M intzberg (1996a) and T hom pson (1990) have advanced  
the  no tion  th a t  s tra teg ies  can em erge from  a c tio n  as w ell as from  
p la n n in g , a n d  th e re fo re , th e  o rg a n iz a tio n a l p ro c e ss  o f  s tra te g y  
developm ent is one o f learning. Q uinn  an d  V oyer (1996a) n o ted  th a t 
effective strategies tend  to emerge increm entally a n d  opportun istically  as 
the  o rganization  learns. Learning is no t possible w ith o u t acting  (Weick, 
1979). Fullan (1991) em phasized the im portance of th is  concept d u rin g  his 
discussion of educational change. He sum m arized  th e  process as ready, 
fire, aim. T hat is, p lan , execute (implement), review , a n d  repeat the cycle.

In sum m ary , stra tegy  developm ent can  be as p rescrip tive  as that 
em braced by  the  Classical schools, where quantifiable factors are  analyzed, 
stra teg ies d ev e lo p ed , a n d  th en  im plem ented . T his fo rm  of stra tegy  
developm en t is de libera te . C onversely, s tra teg y  d ev e lo p m en t can  be 
em ergent, be ing  g u id ed  only by  a b road  vision or perspec tive  called an
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"u m b re lla  s tra te g y "  (M in tzberg , 1990a). T he tw o  ex trem es fo rm  a 
con tinuum , a n d  "p robab ly  m ost (strategies) s it  o n  the  co n tin u u m  th a t 
exists be tw een  th e  tw o, reflecting deliberate as w ell as em ergen t aspects" 
(M intzberg, 1988b, p . 15). Papadakis a n d  B arw ise (1998) ag reed  w ith  
M intzberg declaring  th a t rea lized  strategy is a  com bination  of deliberate 
and  em ergent aspects.

A stra tegy  can  be any  pa ttern  that the  o rgan ization  develops. It can 
be crafted from  th o u g h t or action, control or learn ing , stability  o r change 
(M intzberg, 1996b). It can be explicit o r im p lic it o r arise  from  form al 
analytical or pow er-behavioral processes, past actions or a  fo rw ard  looking 
plan, or from  deliberate  or em ergent strategy (H ax & M ajluf, 1996).

Trends In Technological Change
A rev iew  of the  articles and  books th a t re la ted  experiences regard ing  

technological change revealed som e dom inan t them es th a t are consistent 
w ith  trends in  the  ch an g e /p lan n in g  m odels.

T hem es
1. E m phasis O n People

B ancroft (1992, p .15) stated  th a t peop le  "w ill sabotage the 
b e s t la id  p lan s  u n less  th e ir rea l n e e d s  a n d  fee lin g s are 
c o n s id e re d ."  B ancroft d e sc rib ed  se v e ra l cases in  w h ich  
te c h n o lo g ic a l in n o v a tio n  w a s  u n su c c e s s fu l b e c a u se  th e  
tech n o lo g y  w as the  sole focus of th e  im p lem en ta tio n  p lan . 
"O rgan izations do no t m ake changes; peop le  do" (Farm er, 1990, 
p . 9). Keyes (1993), in  In fo tre n d s . ex p la in ed  how  to  techno- 
stra teg ize  a corporation for technological change. She labeled the 
p e o p le  co m p o n en t o f a o rg a n iz a tio n  as p e o p le w a re , an d  
em p h asized  the  significance of in c lu d in g  strateg ies to  m anage 
p eo p lew are  in  the  im plem entation  p lan . But the  e levation  of 
th e  im p o r ta n c e  o f p e o p le  in  d e te rm in in g  su c c e ss fu l 
technological change cannot be m ore strong ly  reinforced th an  by 
the  inclusion  of a people  com ponent in  technology education . 
W rig h t (1994) acknow ledged  th is  in c lu s io n  an d  n o te d  th a t
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assessing  th e  im pact o f technology o n  people is a  necessary  
com ponent of technological change.

"There is only  one constan t factor in  successful change 
p ro cesses—peop le" (M ario tti, 1997, p . 170). F u rth e rm o re , 
L uffm an e t al. (1996) w ro te  tha t o rgan izations m ake strategic 
responses to  a  chang ing  env ironm en t th rough  peop le , e ither 
in d iv id u a lly  o r collectively. This rea liza tion  has led  to a 
p ro life ra t io n  in  th e  te c h n o lo g ic a l change  l i te ra tu re  o f 
term inology th a t relates to the people aspect of the organization: 
cu ltu re , clim ate, values, beliefs, sh a red  goals, com m unication , 
partic ipa tive  or collaborative leadersh ip , support, tra in ing , and  
cham pions or early  adopters.

Support an d  tra in ing  for successful technological change 
is im perative: "Technical assistance, an d  user su p p o r t—are
c ritic a l c a ta ly s ts  fo r in n o v a tio n  a n d  the  in te g ra tio n  of 
technology" (G reen, 1996, p. 26), "has led  m any  a u th o rs  to  
reco m m en d  tra in in g  as an  e sse n tia l p a r t  o f in tro d u c in g  
com puters" (Faseyitan, Libii & H irschbuhl, 1996, p. 225), "stresses 
th e  need  for s ta ff developm en t a n d  p rov isions for technical 
assistance" (H ope, 1996, p . 48), and  "we have to pay  m uch  m ore 
a tten tion  to  system atic and  continuous train ing  and  to  su p p o rt 
functions" (Cartw right, 1996, p. 58).

W hen a n  investm en t is m ade in  technology w ith o u t an  
investm ent in  the  people of the organization , effective adop tion  
of technology often fails (Deden & C arter, 1996). H ow ever, the 
investm ent is no t just in  support an d  training. Early adopters or 
cham pions p lay  key roles in  recogn izing  the p o ten tia l of an  
innovation  an d  explo iting  it (Afuah, 1998), in  in fluencing  and  
tra in in g  o th e rs  (A rm stro n g , 1996), a n d  in  tra n s fo rm in g  
tech n o lo g ica l in n o v a tio n s  in to  c la ss ro o m  im p lem en ta tio n s  
(Riffel & Levin, 1997).

Cooley (1997) sum m arized  th e  im portance o f peop le  in  
th e  p ro cess  o f tech n o lo g ica l ch an g e  w ith  th ese  w o rd s ,
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"S uccessfu l im p le m e n ta tio n  of te c h n o lo g y  is  n o t  a b o u t 
equ ipm ent, b u t the em pow erm ent of people" (p. 74).

2. C u ltu re
The w illingness of an  ind iv idual to  a d o p t an  innovation  

d ep en d s on the  individuals' characteristics an d  the na tu re  of the  
social system  in  w hich the  in d iv id u a l is a  m em ber (Rogers, 
1995). Therefore, the culture and  clim ate o f an  organization  can 
effect the  success of im plem entation efforts (Gbom ita, 1997).

Bancroft (1992) p rom oted  the  n o tion  of em ploying  socio- 
technical th ink ing  to technological change. It is the  recognition 
of th e  w ay  th a t technology and  culture o f an  organization  affect 
each other. "Technological change does n o t h ap p en  in  isolation, 
b u t in  a cultural and  organizational context" (Kiesler & Sproull, 
1987, p . 226). "People influence the  behavior of an  organization  
th ro u g h  their actions, w hich express the  organ ization 's cu ltu re" 
(Farm er, 1990, p. 9).

M any innovations effect the  cu ltu re  of the  o rganization . 
"W hen an  innovation  m oves from  p la n  to  im p lem en ta tion , it 
has a  destabilizing effect on  a school" (H ope, 1996). The cu ltu re  
o f th e  o rg an iza tio n  changes a n d  its  m em bers ex p erien ce  
d isequ ilib rium . H ow ever, the  success o f im p lem en ta tion  is 
re la te d  the  ex ten t of the  com patib ility  o f the  o rgan iza tions ' 
ex isting  cu ltu re  and  the innovation  (Eran-Jona & C ohen, 1998). 
To im plem en t an  innovation th a t is fundam en ta lly  inconsisten t 
w ith  th e  perspective of the  organization  requ ires changing  the  
beliefs, values, and  know ledge of the organization  as w ell as the 
ru les, roles, an d  relationships (M cAdam s, 1997). A fuah  (1998) 
term ed  m ajor change as radical change, w here  the technological 
know ledge  needed  to explo it the in novation  is ve ry  d ifferen t 
from  ex isting  know ledge. H e labeled  th e  im p lem en ta tion  of 
sub tle  technological changes as increm ental change.

If the cu ltu re  of the  organ ization  an d  the  n a tu re  of the  
technological change are d ipolar, then  there  w ill be resistance to  
change. Bishop-Clark and  G rant (1991) categorized resistance as
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b e in g  o f th re e  ty p es : P e o p le -d e te rm in e d , e n v iro n m en t-
d e te rm in ed , a n d  techno logy -de term ined . P eop le-determ ined  
resistance m ay be caused  by  d isregard ing  the  needs and  feelings 
o f in d iv id u a ls  in  the  o rg an iza tio n  w ith  respec t to change. 
E n v iro n m e n t-d e te rm in e d  re s is ta n c e  c a n  be t ra c e d  to  
characteristics o f th e  env ironm en t, such  as corporate cu ltu re . 
L astly , tech n o lo g y -d e te rm in e d  res is tan ce  stem s from  p o o r 
q u a lity  o f techno logy  o r a m ism atch  o f technology  to  the  
o rg an iz a tio n . R esistance  can  be cau sed  b y  one or m ore  
categories, a n d  all resistance  is an  im p ed im en t to successful 
change.

It is ev iden t th a t successful technological change w ill no t 
occur w ith o u t m anag ing  m ultip le  facets of th e  organization to 
avoid  insurm ountab le  resistance. Bancroft (1992) suggested tha t 
m an ag in g  change d em an d s consciousness of three levels of 
h u m a n  response: The in d iv id u a l, th e  g ro u p , and  the  social
context (culture). She suggested  th a t a  cu ltu ra l assessm ent be 
p e rfo rm ed  to  evaluate  the  degree  to  w h ich  th e  technological 
innovation  an d  the  cu ltu re  of the  o rgan ization  match. If they  
are  closely aligned, resistance w ill no t likely occur. H ow ever, if 
th ey  are too d isparate, steps shou ld  be taken  to develop a  closer 
m a tc h  b y  m o d ify in g  th e  te c h n o lo g y , c h a n g in g  th e  
im p le m e n ta tio n  p h a se , p ro m o tin g  a c u ltu ra l  change , or 
m odify ing  any com bination of these aspects of the organization. 
She s tre s se d  the  im p o rta n c e  of d e v e lo p in g  a co m m o n  
u n d e rs tan d in g  of an  idea, p lan , or design , th rough  the use  of 
com m unication. It is the  job of leadersh ip  to discuss strategies, 
to  encourage  an d  em p o w er o rg an iza tio n a l m em bers, a n d  to  
reinforce shared  values (Cooley, 1997).

O ther au thors suggested  a sim ilar approach  for successful 
ch ange . F u llan  (1991) d esc rib e d  th e  n o tio n  of com m on  
u n d e rs tan d in g  as sh a red  m eaning, an d  determ in ing  the m atch  
be tw een  the innovation  and  cu ltu re  as organizational readiness. 
Like Bancroft (1992), he  also em phasized  the im portance of these
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concepts for successful change. Farm er (1990) rem in d ed  us th a t 
p rem ature  action  has b een  one  principle source o f failure, and  
th a t successful p lanned  change requires carefu l p rep a ra tio n  to 
achieve a s ta te  in  the  o rg an iz a tio n  th a t is  recep tiv e  to the  
innovation. It is im p era tiv e  for leadersh ip  to create  a  positive 
c lim ate (W olfson, 1997) a n d  to  p rep a re  th e  o rg an iz a tio n a l 
m em bers for th e  in n o v atio n  (Cooley, 1997). It is also essential 
for m anagem ent to  d em o n s tra te  com m itm ent (A dkins, 1998) 
an d  clear p rio ritie s  (Riffel & L evin, 1997) d u r in g  th e  change 
process.

3. U nintended or second o rd er effects
An em erg ing  them e rep o rted  in  the lite ra tu re  describ ing  

th e  im p le m e n ta tio n  o f  tec h n o lo g y  is th e  o c cu rren c e  of 
unplanned an d  u n in ten d ed  effects. Bancroft (1992) repo rted  that 
th e  in s ta lla tio n  o f n e w  sy s tem s by  In fo rm a tio n  System s 
departm ents o ften  in sp ired  second-order change w h ich  requ ired  
the atten tion  of the O rgan izational D evelopm ent people . F irst 
o rd e r effects a re  th e  de libera te  resu lt of th e  p la n n e d  change, 
w h e reas , se co n d  o rd e r  e ffec ts  w h e re  u n in te n t io n a l  a n d  
em ergent.

P robably  one of th e  m ost s tu d ied  o rg an iz a tio n s  w ith  
respect to technological change is C arnegie M ellon  U niversity  
(CMU). CM U is a  sm all U niversity  w ith  ex tensive com puting . 
S tarting in  1980, they  b eg an  to  im plem ent com pu ter technology 
an d  by 1985 U niversity  o w n ed  2800 com puters, a n d  the  faculty 
an d  students have  p erso n a lly  purchase h u n d re d s  m ore. M ore 
im portan tly , CM U  h a d  s tru c k  a  com m ittee o f researchers to 
s tu d y  in te n d ed  a n d  u n in te n d e d  effects from  th e  beg inn ing . 
Kiesler (1987) n o ted  th a t p lan n ed  an d  u n p lanned  changes occur 
sim ultaneously, and  th a t u n p lan n ed  changes a re  n o t necessarily 
deleterious, they  are sim ply  un in tended  effects th e  change.

M arch (1987), in  th e  sam e study , fu r th e r  ca tego rized  
u n in te n d ed  effects. H e d iv id e d  the  effects o f change in to  
in ten d ed  a n d  em erg en t. E m ergen t, o r u n in te n d e d  effects,
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consist o f those th a t a re  tem porary  and  those  th a t a re  longer 
lasting . H e called these  effects tran sien t an d  second  o rd e r 
respectively. In  his s tu d y  he also noted  reactions to these  effects 
a n d  re p o r te d  th a t th e  im p ac t of in te n d e d  e ffec ts  w e re  
exaggerated, the significance of transient effects w ere exaggerated, 
an d  tha t the  im pact of secondary effects w ere underestim ated .

K now ing of u n in tended  effects does n o t help the  strategic  
p lanner in  the  developm ent of the initial p la n  since em ergen t 
effects are  h ighly  variab le  and  h a rd  to foresee (K iesler, 1987). 
The p lan n e r  can o n ly  be p rep a red  to  m o d ify  a n d  rev iew  
strategies as change proceeds. M intzberg (1996a) referred  to  the  
ac tions ta k e n  by  p la n n e rs  in  reac tio n  to  u n in te n d e d  o r 
unforeseen  factors as em ergent strategies. E m ergent stra teg ies 
com prise a  series of unp lanned  strategic decisions in  response to 
un fo reseen  th rea ts  a n d  oppo rtun ities (P apadak is & B arw ise, 
1998).

The concept o f em ergent stra tegy does not p rec lu d e  the  
im portance of deliberate  strategy. H ow ever, the fu tu re  is too 
uncertain  for totally p redictable  (deliberate) p lann ing  (Brow n & 
E isenhardt, 1998). Therefore, em ergent stra tegy  is abou t m aking  
som e m oves and  observ ing  w ha t happens an d  lea rn in g  w h a t 
w orks (Hax & Majluf, 1996).

4. Increm ental change
Q u in n  an d  V oyer (1996a) had  observed  th a t  ac tual 

s tra teg ies evolved as com panies overex tended , conso lida ted , 
m ade errors, and  rebalanced various thrusts over tim e, a  process 
he called logical increm entalism . If the concept of u n in ten d ed  
effects and  unforeseen  circum stances is em braced, th en  logical 
increm entalism  is a w orthy  concept.

Farm er (1990), a  change agent at K ing’s College, ind icated  
th a t increm ental change is less threaten ing  th an  global change 
because breaking  a large change into a series o f discrete sm aller 
steps that occur sequentially  is a  pow erful stra tegy  for reducing
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resistance  to  innovation . A ccord ing  to  F arm er, increm ental 
change is the  m ost appropriate  m ethod  of in troducing  change.

A lth o u g h  th e re  are  m an y  re fe ren ces  to  increm en ta l 
change in  the  litera ture, they are  n o t all in  agreem ent as to the 
necessity  o f em ploying  increm entalism . Bancroft (1992) agreed 
w ith  (Farm er, 1990). H ow ever B ishop-C lark  a n d  G ran t (1991) 
w ere  n o t as convinced . They s tu d ie d  m an y  schools in  the 
C in c in n a ti, O hio , a rea  th ro u g h  th e  C en te r fo r E ducational 
Technologies. The C enter w as invo lved  w ith  the  in troduction  
o f com pu ter technologies into m any  schools. T hey concluded 
th a t  w h e th er o r n o t increm ental change is the  best approach  
depends on  the situation. In cases w here  there  are few  technical 
specia lists , less en thusiastic  teachers, v ag u e  goals a n d  little  
p ressu re  to  change, the  increm ental ap p ro ach  is m ore likely to 
assu re  successful change. C onversely, w h en  technical expertise 
a n d  o u ts id e  p re s s u re s  a re  h ig h , u se r  in v o lv e m e n t is 
partic ipa tive , an d  there  is a clear p lan , the  innovation  w ill take 
less tim e to im plem ent, and  therefore , app roaches o ther than  
increm ental change m ay be m ore appropria te .

A no ther s tu d y  cam e to sim ila r conclusions as Bishop- 
C lark  and  G rant (1991). Ferrante, H aym an, C arlson, and  Phillips 
(1988) conducted  a s tu d y  tha t su rv ey ed  in stitu tio n s of higher 
ed u ca tio n  in  th e  U n ited  States. T heir fin d in g s reveal tha t 
in s titu tio n s  use  sev era l m e th o d s to  im p le m e n t co m p u te r 
techno logy  ran g in g  from  "m udd ling  th ro u g h "  to  long-range 
strategic  p lann ing  w ith  environm ental scanning. In  som e cases, 
various p lann ing  processes m ay be occurring  concurrently. They 
co n c lu d ed  th a t in  instances of th e  m o st successfu l change, 
in stitu tions h ad  analyzed  opportun ities , an tic ipa ted  changes in 
th e  ex ternal env ironm ent, and  h ad  been  o p en  an d  w illing  to 
m odify  strategies accordingly. A lthough  they  d id  n o t app ly  this 
lab e l, th e ir  su g g e s te d  a p p ro a ch  to  ch an g e  re flec ts  som e 
characteristics of increm ental change.
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The success of the  step-by-step  app roach  w as refu ted  b y  
G uskey  (1990). H e s tu d ie d  th e  im p lem en ta tio n  o f v a rio u s  
program s, including  technology, into schools an d  concluded  th a t 
increm ental change ra re ly  b ro u g h t ab o u t lasting  change. H e 
p ro p o sed  th a t the reason  fo r th is w as th a t s tra teg ies changed  
from  year to year. Teachers perceived  the  u n d u la tin g  strategies 
as fads, a n d  w ere u n w illin g  to p e rm a n en tly  em brace  them . 
P e rh ap s  th e  reason  for un su ccessfu l change  in  th e  schools 
G uskey  s tu d ie d  is m ore re la te d  to  p o o r p la n n in g  th a n  to  
increm ental change.

The instances of acceptance of the  increm ental app roach  
as a  reliable process for change are p len tifu l in  recent litera tu re. 
W hen w riting  on  p lann ing  fo r academ ic com pu ting  C artw rig h t
(1996) insisted  th a t increm ental change be inc luded  in  the  p lan  
for im p lem en ting  com pu ter technology. Increm en ta l change 
a llow s ite ra tiv e , ex p erien tia l lea rn in g  a n d  w ill y ie ld  b e tte r  
curricu lar outcom es w hen  u sin g  technology to  enhance learn ing  
(D eden  & C arter, 1996). A no ther s tu d y  ab o u t im p lem en tin g  
tech n o lo g y  a n d  in c rem en ta l change  d e m o n s tra te d  th a t  "If 
technology is p resen ted  p ro p erly , in d iv id u a ls  w ill g row  m ore 
com fortab le  a n d  p ro fic ien t w ith  it  a n d  m ore in n o v a tiv e  in  
app ly ing  it to self-directed learning" (Saye, 1997, p. 7). M cA dam s
(1997) reported  similar observations b u t a d d e d  th a t teachers an d  
school officials are inclined to  adop t an  increm ental ra th e r th an  
radical approach  for change.

S um m ary  O f T he L iterature Review
The lite ra tu re  rev iew  sta rted  w ith  an  in troduc tion  to  o rien ta tions 

from  w hich  Classical change m odels have  em erged. The essence of these 
o rien ta tions (Table 1) included  oppo sin g  forces, tendency  n o t to  change, 
o rgan iza tional dynam ics, decision m aking , ra te  of change, a n d  orig in  of 
th e  innovation . Then ten  classical change m odels w here  p resen ted  (Table
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2): RDDA, SI, PS, L, LPC, OD, ELOC, CC, AD, an d  Elmore's (1978) SM, BP, 
OD, a n d  CB m odels.

S tra teg ic  p lan n in g  m o d els  w here  in tro d u ced  w ith  a d iscu ssio n  
ab o u t defin ing  strategy. W hile a definition of strategy w as easily achieved 
from  th e  perspective  of C lassical though t, the roo t of strategic p lan n in g  
m o d els , de fin ing  stra tegy  from  the  perspective  of theories th a t h ave  
evo lved  from  Classical th o u g h t w as less obvious, an d  resu lted  in  m an y  
ex p lana tions of w ha t stra tegy  m igh t be. Based o n  th is d iversity  m an y  
stra teg ic  p lan n in g  m odels have  evolved.

S tra teg ic  p lan n in g  m o d e ls  w h ere  su rv ey ed  from  tw o g ro u p s: 
m odels  th a t w ere  the  resu lt of d irec t observation  of how  organ izations 
change, a n d  theoretical m odels found  in  the literature. M odels based  in  
p rac tice  w ere  p resen ted  first. Johnson 's (1987) rationalistic, increm ental, 
an d  in te rp re ta tive  categories of strategic p lann ing  m odels (Figure 2) w ere 
d ev e lo p ed  after ten years of observ ing  organizational behavior. Q u inn 's 
(1988a) logical increm entalism  w as also based on  d irect observation , as 
w ell as R oger's (1995) d iffusion  m odel and  the CBAM (Figure 3). N ext, 
m odels b ased  in  literature w h ere  surveyed. M intzberg (1990a) classified 
m o d e ls  fo u n d  in  the  lite ra tu re  in to  ten  schools: design , p lan n in g ,
p o s it io n in g , e n tre p re n e u ria l, co g n itiv e , lea rn in g , po litica l, c u ltu ra l , 
en v iro n m en ta l, an d  configurational.

Because of the large n u m ber of m odels p resen ted  in  the  lite ra tu re  
rev iew , it w as necessary to p ro v id e  a struc tu re  to com pare the m odels. 
W h itt in g to n 's  p e rsp ec tiv es (classical, p ro cessu a l, e v o lu tio n a ry , a n d  
system ic) of strategic p lann ing  w ere in troduced as the basis for a typo logy  
to com pare  the  various Classical change m odels and  the strategic p lann ing  
m odels (Figures 5, 6, and  7).

O nce again, the defin ition of strategy w as exam ined. The lite ra tu re  
rev iew ed  d id  n o t p rov ide  a  defin itive  explanation  of w ha t s tra tegy  is. 
M intzberg  (1988b) suggested th a t strategy cannot be neatly  described b y  one 
defin ition . H e concluded th a t stra tegy  is a  pa ttern  in  action, the resu lt of 
d e lib e ra te  a n d  em ergen t s tra teg ies , explicit an d  im plicit action , a n d  
in ten d ed  a n d  un in tended  effects.
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The nex t section of the  lite ra tu re  rev iew  exam ined how  stra teg ies 
are  developed . Strategy can be developed from  thought or action, control 
o r learn ing , stability  or change. It can be the resu lt of behavior or explicit 
form al analytical processes an d  can be deliberate or emergent.

F inally , tren d s  in  technological change w ere p resen ted  a n d  fo u r 
them es th a t  em erged  in  the  lite ra tu re  w ere described. These w ere  the  
em phasis o n  people, organizational culture, un in tended  or second o rd e r 
effects, a n d  increm ental change.
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CHAPTER HI 

METHODOLOGY 
Research Design

T he challenge of th is s tu d y  w as to  select a research d esig n  th a t 
w o u ld  a llo w  the research  to  ack n o w led g e  the various d a ta  sources, 
inc lud ing  observation, w hile p reserv ing  the streng th  of the study.

R a th er than  em ploy ing  a  q u an tita tiv e , positiv istic, experim en ta l 
o rien tation , a qualitative case s tu d y  app roach  w as selected for th is  study . 
Q u a lita tiv e  s tu d ies  a re  h o lis tic  in  th a t  th ey  seek  to  u n d e rs ta n d  
phenom ena  in  their en tirety  ra th e r th an  isolate defined variables, they  are 
inductive  because they begin  w ith  specific observations and m ove tow ard  
th e  dev e lo p m en t of general p a tte rn s , an d  they  are  na tu ra listic  in  th a t 
phen o m en a  are  observed in  th e ir n a tu ra lly  occurring states. D escriptive 
(non  experim ental) research  is o ften  u n d e rtak en  w h en  descrip tion  and  
exp lanation  rather than  p red ic tion  based  on  cause and  effect a re  sought. 
"The decision  to focus on  qualita tive  case studies stem s from  the fact tha t 
th is design  is chosen precisely because researchers are interested in  insight, 
d iscovery , an d  in te rp re ta tion  ra th e r  th a n  hypo thesis testing" (M erriam , 
1988, p. 10). Case studies are also advantageous because they are  s trong  in 
rea lity  a n d  they  provide a tten tio n  to the  sub tlety  an d  com plexity of the 
s itu a tio n  (A delm an, Jenkins & K em m is, 1980).

H errio tt and  Gross (1979) p laced  m uch  em phasis on the use  of case 
s tu d ie s  to  exam ine com plex  d y n a m ics  o f ed u ca tio n a l ch an g e . In 
p a rticu la r, am ong other benefits, is th a t case stud ies provide the  type  of 
in fo rm ation  needed to ascertain  w h e th e r im portan t stages of the  change 
p rocess w ere  ignored, and  to  d e te rm in e  th e  im pact of decisions m ade 
d u rin g  the  different stages of the  process on  the  fate of the innovation.

The Researcher
The researcher w as a p a rtic ip an t observer th roughou t the  d u ra tio n  

of th e  s tudy , from  Septem ber, 1987, to  the  June, 1995. D uring the  study , I 
p a rtic ip a te d  in  the selection of change m odels an d  the  developm en t of
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im p le m e n ta tio n  stra teg ies. S tra teg ies ev o lv ed  th ro u g h o u t th e  ch an g e  
process, an d  I no ted  that several m odels o f change had  been u sed  to  gu ide  
th e  im plem enta tion  over the  s tu d y  period .

M y observations cam e from  the  rational, interpretive perspective.

T h e  Data
T he p e rio d  of d a ta  collection ex ten d ed  from  Septem ber, 1987, to  

June  of 1995. The sources of the  d a ta  w ere  qu ite  extensive, rang ing  from  
observations, personal notes an d  a  da ily  log, to official school docum ents 
su ch  as evaluations and  review s, to  records and  invoices ob tained  from  
th e  B usiness Office a t th e  school. An- ev en t lis t of p ro ceed in g s a n d  
sign ifican t events w as k ep t an d  u p d a te d  o n  a  yearly  basis. D ata  sources 
inc luded :

• personal observations
• m y  daily log
• m y  personal notes
• Principals' notes
• Principals' scheduler
• m em os and directives
• school invoices
• business office database file
• business office records
• com puter lab booking sheets (som e digital)
• school docum ents (A ppendix  E)

• Olym pic D ata Technology Project: Evaluation R eport
• Office E quipm ent M odern iza tion  Proposal
• N etw ork Im plem entation  Schedule (MacProject PERT)
• Training Schedule for L inkers
• School Review
• Vision 2000 D evelopm ent P lan  (MacProject PERT)
• Vision 2000
• Evaluation Report: C om puter Technologies 

Im plem entation  P rog ram
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• CTS E quipm ent Funding  Proposal
• Revised CTS Equipm ent Funding Proposal

•  school project records
• Olym pic D ata Technology Project
• Statistics C anada CANSIM Project
• SchoolNet Project

• interview s from  1992 (A ppendix C)
• questionnaires from  1992 (A ppendix C) and 1993 (A ppendix D)
• school event list (A ppendix F)

These docum ents w ere  m ain tained  a t the  s tudy  site. P artic ip an t 
observation , in terv iew s, su rveys, an d  docum ent analysis a re  s ta n d a rd  
form s of data  collection (G old & Miles, 1981).

A ll of th e  d a ta  com b ined  to g e th e r  becom es th e  case rec o rd  
(M erriam , 1988) from w hich th e  case stu d y  is written.

The Case
The case study  is p resen ted  chronologically, organ ized  by  them es 

b ased  o n  the  use  of com pu ter technology. The them es w ere  id en tified  
usin g  survey  results from  1992 (A ppendix C) and  1993 (A ppendix D ), and  
th e  levels of use and  innovation  configurations of the CBAM. The levels 
of use  p rov ide  a fram ew ork to identify  "different types of behav io rs and  
p a tte rn s of innovation use" (H all et al., 1975). Starting a t n o n  use  a  user 
m ay  p ro g ress  th rough  o th e r  levels o f use (o rien tation , p re p a ra tio n , 
m echanical use, routine, refinem ent, in tegration , and  renew al). M any 
in n o v a tio n  users never reach  the refinem ent level (H all e t al., 1975). 
Innovation  configurations focuses on descrip tion of the operational form s 
of an  innovation. "A configuration is the form  a process or p ro d u c t takes 
on  d u rin g  actual use" (H all & Loucks, 1981). Innovation configura tions 
an d  different levels of use em erged du rin g  the study. These form ulate  the 
basis of the  them es. For exam ple, the acceptance of technology, or th e  use 
of com puters for personal p roductiv ity  are  them es tha t a re  com prised  of 
d ifferen t levels of use a n d  d ifferen t innovation  configurations. Several

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



82

them es em erged  th roughou t the  s tu d y  period . These them es a n d  the ir 
descriptions are provided in  Table 8.

Table 8
T hem es and  D escrip tions

T h em e D escription
acceptance of com puter 
technology

aw areness, presence tolerated, som e 
use of com puters

productiv ity  and  
au to m a tio n

personal use of com puters for w o rd  
processing, database and sp readshee t 
applications, graphics, etc.

use of com puters for au tom ating  
tasks (m aking exam s and w orksheets, 
m ark keeping  program s, CD ROM  
encyclopedia, library systems, etc.

in s tru c tio n use of classroom  com puter labs for 
w ord  processing, teaching 
accounting, drill and  practice, o r 
classroom  use of other non  tu to ria l 
softw are

using com puter software to  teach  
concepts

in teg ra tio n use of various softw are tools, w h ich  
m ay include som e developm ent 
tools, for the  purpose of instruction , 
in tegrated  to achieve a specific 
instructional desired  outcom e

U sers "dem onstrate a  w ide varia tion  in  the  type and  deg ree  of their 
u se  of an  innovation" (Hall e t al., 1975) an d  consequently  th ese  them es 
overlap  th e  various periods of the  s tu d y  an d  are no t exclusive  to  a

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



83

particu la r pe riod . H ow ever, a  them e m ay  be new  o r d o m in a n t in  a  
particu la r period , p rov id ing  a  su itab le  division p o in t for p resen tin g  the  
case study.

Case Analysis
The CBAM (C oncem s-based A doption  Model) is u sed  as th e  basis 

for analysis of the  case. There are m any studies w here CBAM w as app lied  
to  specific p ro jects such as the  im plem en ta tion  of m ic ro co m p u te rs  in  
schools (A nderson , 1997), a n d  it  can  be used  in  p la n n in g  change , 
m onito ring  im plem enta tion , an d  assessing  in stitu tio n a liza tio n  (H all & 
Loucks, 1981). A nderson (1997) rem inded  us, "In practice, CBAM  has been 
used  as m uch to  m onitor im plem entation  as to p lan  assistance" (p. 346).

The diagnostic tools of CBAM (Stages of concern, Levels of use, and  
In n o v a tio n  c o n fig u ra tio n )  a re  u se d  to  ev a lu a te  th e  su ccess  o f 
im plem entation, a n d  to develop  an  in tegrated  approach  for u s in g  various 
m odels. There is a  developm ental p rogression  as typical n o n  users of an  
innovation  becom e sophisticated  users (Hall, 1979). A n u p w a rd  sh ift in  
SC, LU, and  IC, indicates a  p rog ression  in  the im p lem en ta tio n  of the  
innovation. As im plem entation  proceeds a shift in  stra tegies m ay  follow. 
"Different kinds of leadership and  assistance are needed a t d ifferen t poin ts 
in  the process" (Loucks-Horsley & H ergert, 1985, p. 54).

Reliability and Validity
Every s tudy  m ust contend  w ith  the issues of reliability  a n d  validity. 

A t th e  tim e w h e n  th is  s tu d y  w as a u th o riz e d , th e  p ro je c t (the  
im plem entation of com puter technology) w as already u n d erw ay . T hat is, 
d a ta  collection a n d  the process of p lanned  change had  a lread y  begun . It 
w as the  opin ion  of the  cand idacy  com m ittee that there w as va lue  in  the  
con tinuation  of m onito ring  th e  project, a n d  that da ta  co llection  for the  
developm ent of a case constitu ted  a  valid  study.

Reliability is the ex ten t to w hich  one's finding could  be rep licated . 
V alidity is the ex ten t to w hich  the findings m atch reality (internal) an d  the 
ex ten t to  w h ich  th e  f in d in g s  a re  generalizab le  to  o th e r  s itu a tio n s
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(M erriam , 1988). H ow ever, qualitative d a ta  is d ifferen t th an  quantitative 
in  th a t qua lita tive  d a ta  deals w ith  the m eaningfu lness of h u m an  actions 
in  specific situations o r contexts (McMillan & Schum acher, 1989). Because 
qua lita tive  resea rch  is based on d ifferen t a ssu m p tio n s  ab o u t reality , a  
d iffe ren t w o rld v iew , the conceptualizations o f re liab ility  a n d  valid ity  
sho u ld  also be d ifferen t (Kirk & M iller, 1986). G uba a n d  Lincoln (1981) 
p roposed  th a t auditability , credibility, and  fittingness be  u sed  as term s to 
rep lace re liab ility , in ternal validity , and  ex te rnal va lid ity , respectively. 
They later p roposed  other terms (Lincoln & G uba, 1985): consistency, tru th  
value, an d  transferability .

M erriam  (1988) sta ted  th a t in te rn a l v a lid ity  is a  s tren g th  of 
qua lita tive  research , and  tha t the qualita tive  researcher is in terested  in  
perspectives an d  is obligated to present a holistic  in terp reta tion  of w hat is 
h ap p en in g . G oetz  an d  LeCom pte (1984) a rg u e d  th a t the  p artic ip an t 
observer in  n a tu ra l settings is m ore likely to  reflect the  reality  and  life 
experiences of partic ipan ts than  a researcher in  con trived  o r laboratory  
settings. N evertheless, there are six basic stra teg ies th a t an  investigator 
can use to  ensure in ternal validity (M erriam , 1988):

• triangu la tion  - m ultiple sources of d a ta
• m em ber checks - taking da ta  a n d  in te rp re ta tio n s back  to  the 

peop le  from  w hom  they w ere d e riv e d  an d  ask ing  them  if the 
resu lts are  plausible

• long-term  observation at the research site
• p e e r  exam ina tion  - ask ing  co lleagues to  com m en t o n  the  

findings as they  emerge
• p a rtic ip a to ry  m odes of research - invo lv ing  partic ipan ts  in all 

phases of the research
• researchers biases - clarifying the researchers assum ptions and 

w o rld v iew
In  th is s tu d y  the  researcher a ttem p ted  to  ensure  in te rnal valid ity  

th ro u g h  conducting  a long-term  study  in  w h ich  m ultip le  sources of data  
w ere used , in te rp reta tions w ere shared  an d  d iscussed  w ith  teachers and  
the principal a t th e  school, and  peer exam ination w as continuous.
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Reliability (auditab ility  or consistency) ensures th a t the  findings are 
repeatable in  the sam e context. H ow ever, reliability a n d  in te rnal validity  
are  inextricably  lin k ed  (M erriam , 1988), a n d  it is im possib le  to  have 
in te rnal valid ity  w ith o u t reliability  (G uba & Lincoln, 1981). G uba and  
L incoln (1981) a rg u ed  th a t w hen  internal valid ity  is dem onstra ted  there is 
a  sim ultaneous dem onstra tion  of reliability.

The d e te rm in in g  th e  extent of ex te rna l v a lid ity  (fittingness or 
tra n s fe ra b ility )  is d if f ic u lt  w ith  f in d in g s  of q u a li ta t iv e  s tu d ie s . 
"G eneralizations to  o th er subjects and  situations are a lw ays m odest and  
m in d fu l of the contex t" (R udestam  & N ew ton , 1992, p . 39). The 
applicability of the  findings of qualitative studies to o ther settings has beset 
case s tu d y  investigators for som e time, and  it is likely th a t the  findings can 
only  be generalized to  o ther highly contro lled  situations (M erriam , 1988). 
M erriam  (1988) a rg u ed  th a t the usefulness of the findings of a  qualitative 
s tu d y  sh o u ld  be left to  those w ho w ish  to app ly  th em , an d  th a t the 
generalizability is re la ted  to w hat the reader w ants to learn  from  the case. 
The transferability  o f the  findings to ano ther instance is a  con tinuum  of 
u sefu lness stre tch ing  from  w here the  s tu d y  w as c o n d u c ted  to to ta lly  
dissim ilar settings (W ilson, 1979).

Assumptions, Limitations, and Delimitations
A ssu m p tio n

A n assum ption  w as m ade that various m odels of change w ere used  
a t the  site as change proceeded.

D elim ita tion
This is a case s tu d y  of change in a  single school over the  period  1987 

to  1995.

L im ita tions
There are tw o m ajor lim itations of th e  study:
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1. The m odel ex tracted  from  the s tu d y  site is n o t generalizable to 
o ther sites of com puter im plem entation. T hat is, th e  usefulness 
of the  m odel is contingent upon conditions a t each  change site.

2. T he findings, conclusions, and  recom m endations a re  posited  
only  as they relate  to this study.

3. T he su rvey , o ne  of th e  in s tru m en ts  u se d  to  co llec t da ta , 
consisted  of a self-reporting questionnaire. The accuracy of the 
repo rting  is d ep en d en t on  the judgm ent of the  in d iv id u a l doing 
th e  reporting.

4. The s tu d y  w as tim e b o u n d  by  the period  b e tw een  Septem ber, 
1987, to June, 1995.

Ethical Considerations
As prescribed by  th e  U niversity  of A lberta Research Ethics Review 

Policies a n d  P rocedu res, the  fo llow ing eth ical co n sid era tio n s  w ill be 
follow ed in  this study:

1. The teachers a n d  adm in istra to rs a t the  s tu d y  site  w ere  fully 
inform ed of the  na tu re  of the  study  and  its purpose .

2. A ll p ro sp e c tiv e  p a rtic ip a n ts  w ere  m ade  a w a re  th a t  th e ir 
participation in  the  study  w as voluntary.

3. A n  in fo rm a tio n  sh ee t w as a ttach ed  to th e  q u e s tio n n a ire , 
r e s ta t in g  th e  v o lu n ta ry  n a tu r e  of e a c h  in d iv id u a l 's  
participation .

4. P artic ip an ts  w e re  n o t req u ired  to  p lace th e ir  n a m e  on  the 
questionnaire .

5. D ata w ere analyzed  as group responses as opposed  to  indiv idual 
responses.

6. A nonym ity  a n d  confidentiality  w as p reserved  th ro u g h o u t the 
study.

7. A nonym ity of th e  study  site w as preserved.
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CHAPTER IV  

CASE STUDY 
Overview

The s tu d y  site is described in  the  Background section in  C hap ter I of 
th is  docum en t. In  brief, th is s tu d y  focused  o n  th e  im p lem en ta tion  of 
com pu ter technology in  a large inner c ity  h ig h  school from  Septem ber, 
1987, to  June, 1995. The school offered a  w id e  range of courses, from  
academ ic stud ies to the more practical C areer a n d  Technology Studies, and  
p ro v id e d  se rv ices for a d iv e rse  rac ia l a n d  soc ioeconom ic  s tu d e n t 
p o p u la tio n .

I w as the  researcher a n d  a p a rtic ip a n t observer th ro u g h o u t the 
d u ra tio n  of th e  s tu d y , a n d  m y  task  w a s  to  im p le m e n t co m p u te r 
techno logy  a t the  s tu d y  site. Several m o d els  o f change, ra th e r th an  a 
sing le  m odel, w ere  used  to  gu ide  the im p le m e n ta tio n  over th e  s tu d y  
pe rio d . T he first and  second m odels w ere  exp licitly  selected  a n d  the 
rem a in in g  m odels w ere im plicitly chosen. W hile a  num ber of d ifferent 
d a ta  types w ere  sources in th is s tudy , th e  d o m in a n t perspective  in  the 
descrip tion  of the  case is that of the researcher. For th a t reason, the  case is 
w ritten  in  first person  singular. D ata or observations from  others w ill be 
explicitly identified .

The case is presented chronologically, b ro k en  into periods based  on 
them es. The them es are the acceptance of co m p u ter technology, the  use of 
co m p u te r for p ro d u c tiv ity  a n d  au to m atio n , th e  u se  o f com pu ters for 
instruction , a n d  integration of com puter softw are . The periods an d  their 
respective them es are presented in  Table 9.

Table 9
Periods of the Case Study and Respective Themes

Period Prevalent Theme
1987 • acceptance of com pu ter technology
1988
1989

• p roductiv ity  a n d  au tom ation
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1990 • increased p roductiv ity  and
1991 au to m a tio n
1992 • in troduction  of instructional use
1993 • instructional use
1994
1995 • increased instructional use

• in troduction  of in tegration

A t the  beginn ing  o f each period  of the  case s tu d y , the  reader is 
p re se n te d  w ith  a  p ic to ria l rep resen ta tion  th a t is in te n d ed  to  p rov ide 
insigh t abou t com puter activity  in  the period. A  circle is u sed  to illustrate 
the approxim ate p roportion  of the teacher g roup  that w ere com puter users 
an d  no n  users. A com puter user is a  teacher th a t used  a com puter a t least 
once p e r  m onth. The them es (productiv ity  a n d  autom ation , instruction, 
an d  in tegration) rep resen t the  m anner in  w hich  com puters w ere used in  
the  school. H orizontal ba rs  are  used  to  dep ic t the rela tive  am oun t of a 
p a rticu la r activity  (p roductiv ity , instruction , in tegration) th a t com puter 
u sers w ere  engaged in. The them e bars are in tended  to give th e  reader a 
sense  of w h e th er ac tiv ity  h ad  increased  for a  p a rticu la r  them e (i.e. 
instructional use of com puters) from  a previous period.

T here are no values on  these p ic to ria l rep resen ta tio n s an d  the 
am o u n t o f use is estim ated  from  linker's no tes, com puter lab bookings, 
resource area sign-up sheets, m y daily log, m y notes, the school E valuation 
R e p o rt, an d  interview s a n d  surveys from  1992 (A ppendix  C) an d  1993 
(A ppendix  D). The A m ount of use is repo rted  w ith  low  precision  and is 
n o t in te n d ed  to be q u an tita tiv e  d a ta  b u t th ey  are still u se fu l in  this 
qualitative study. These pictorial representations are helpfu l to the reader 
in  th a t they  help to u n ders tand  the progression th roughou t the case study.
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The Case
1987: Acceptance
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Non
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! Productivity & Automation 
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Figure 10. C om puter U sers and  Themes for 1987 Period

A lthough  w e d id  no t consciously  choose a change m odel a t  the  
b eg inn ing , by  the  m id d le  of th is  p e rio d  w e se lec ted  the  E labo ra ted  
L eadersh ip  O bstacle C ourse m odel (ELOC). D ata for th is p e rio d  w as 
collected over four m onths.

In  Septem ber 1987 I h ad  ju st re tu rned  from  14 m onths of stu d y in g  
to w ard  a  M aster Degree. Prior to tak ing  leave to s tu d y  for m y M asters of 
E ducation, I had  been  em ployed a t the school for six years, the  last year of 
w hich  I w as technology coordinator. Before I left the  school, conditions of 
change w ere in  the  early  stages. The status of change resem bled  the  early  
stages of u n freez in g  in  L ew in 's (1947) m odel. T he school h a d  one
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com puter lab of IBM 8088 com puters and  one A pple  lie  lab. There w as one 
file se rver a n d  it ra n  a  sm all Janet™  n e tw o rk  o f 15 com puters. T he 
teachers h a d  received  initial tra in ing  o n  A pplew orks™  using  A pp le  He 
com puters. W hile I w as aw ay studying , the  school a d d ed  ano ther A pple  
lie  lab and  upg rad ed  the  Business Education lab from  IBM 8088 to IBM AT 
com puters. M y notes indicate th a t in  1987 the  school h ad  68 com pu ters 
a n d  the  school h ad  1400 students and  75 staff m em bers (School R eview . 
1990). By p re sen t s ta n d a rd s  th a t n u m b er o f co m p u ters  w o u ld  be  
inadequate  for the  n um ber of staff, how ever, a t  the  tim e, it w as am ple  
because, generally, m any  of the com puters w ere idle.

The Principal in tended  to in troduce  com pu ter technology in to  th e  
school on  a larger scale. H ow ever, a t the  tim e th ere  only existed  sm all 
pockets of early  adop ters (4 people) in  the English an d  Business E ducation  
D epartm ents. O ther departm ents h ad  no teachers th a t em braced com puter 
technology, and  the staff generally opposed the  purchase  and  in troduction  
of com puters. I n o ted  th a t I often  heard  rem arks such  as, 'W hy are  w e 
buy ing  com puters w hen  I need m ore books for m y  departm ent? ' or 'I n eed  
m ore lab equ ipm ent so w hy are w e buying  com puters w hen  they  are u sed  
b y  only  a few  teachers?' My observations w ere th a t a few  teachers w ere  
extrem ely vocal abou t their view s b u t m ost w ere sim ply  indifferent. The 
im plem entation  of com puters d id  no t effect them , an d  they  ignored  th e ir  
presence. In  m y personal notes I w rote th a t teachers often expressed  the  
v iew  th a t com puters offered an  a lternative w ay  of do ing  th ings th a t w as 
m ore  d ifficu lt th a n  th e  cu rren t m eth o d , a n d  th a t  these  a lte rn a tiv e  
m ethods w ere only  for the  technically m inded . I h eard  rem arks such  as, 
'It can 't do  an y th ing  for me tha t I can 't a lready  do ,' 'com puters are  n o t 
necessary ,' an d  'how  can  studen ts learn  to  u se  these  th ings if I f in d  it 
d ifficu lt? '

The Principal's scheduler show ed th a t in  Septem ber, 1987, he  m et 
w ith  m e to  d iscu ss  the  sta te  of th e  schoo l co n cern in g  c o m p u te r  
technology. H e asked if I was in terested  in  facilitating the  im plem entation  
of com puters. I rep lied  affirm atively a n d  the  task  began. I w as asked  to  
keep a  daily  log and  report to h im  frequently.
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T he Principals ' schedu ler show ed  th a t discussions for technology 
p la n n in g  began . Initial decisions invo lved  issues such  as w h ich  sta ff 
m em bers m ig h t be in terested , w h a t p la tfo rm  should  be pu rchased , a n d  
h o w  d o  w e s ta r t im plem entation? W e h a d  to resolve these  issues b u t it  
w as d ifficu lt to  engage staff m em bers in  dialogue regarding  com puters.

T h e  P r in c ip a l d e c id e d  th a t  in te rv e n tio n  o n  th e  p a r t  o f 
a d m in is tra tio n  w as the  on ly  w ay  to  s ta r t im plem enta tion  of com puter 
technology. There w ere a  few  early  adop ters  b u t m assive change w o u ld  
requ ire  strategies. I had  ju st fin ished rev iew ing the lite ra tu re  on  change 
m odels for m y  M aster's stud ies and  I suggested that we choose a m odel to 
g u id e  s tra te g y  d ev elo p m en t. The m o d el w o u ld  hav e  to  focus o n  
a d m in is tra tio n  as in s tru m en ta l in  th e  change process, a n d  describe  
res is tan ce  as a  key  factor in  change. The m odel w e chose w as th e  
E laborated Leadership Obstacle Course (ELOC) model, m ostly because of its 
em phasis  on  leadersh ip  in  overcom ing  resistance to change. We w ere  
com fortable w ith  the  m odel because it fit o u r existing beliefs. I recall o u r 
d iscussion  ab o u t the natu re  o f the  m odel an d  the o rien tation  of stra tegy  
developm ent set forth  by it, b u t it w as n o t discussed again. The m odel set 
th e  fram ew o rk  for v iew ing  the  p ro b lem  b u t we still h a d  the  task  of 
deve lop ing  im plem enta tion  strategies.

In itia tin g  teacher invo lvem ent w ith  the use of com puters w as a 
p e rs is ten t p rob lem , especially  in  those  departm en ts th a t dem o n stra ted  
abso lu te ly  no  in terest. M y no tes show ed  tha t som e d ep artm en t h ead s  
refused  to  have  a  com puter in  their departm en t resource areas. "W hat am  
I g o in g  to  use  it  for?" sa id  one d e p a rtm e n t head  to  th e  P rinc ipa l. 
S cheduled  tra in in g  w as advertised  w eekly  in  the school bu lle tin  w ith o u t 
success in  generating  interest and  only a  few  teachers a ttended  the train ing  
sessions.

T he P rinc ipa l's  schedu ler reg isters a m eeting b e tw een  us in  th e  
second  w eek  of Septem ber. W e decided  to  initiate live-in  tra in ing  (or 
m odeling). I w o u ld  take u p  residence in  a particu lar d ep artm en t a long  
w ith  som e co m p u te r eq u ip m en t. I  w o u ld  con tinue w ith  m y d a ily  
responsib ilities  th ro u g h o u t th e  school, how ever th a t d ep artm en t w o u ld  
becom e m y  hom e base. W e felt th a t is w as possible th a t teachers m igh t
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becom e in te re s te d  in  le a rn in g  if  th e  u sefu lness o f c o m p u te rs  w as 
dem onstra ted  th ro u g h  m y  d a ily  activities. We chose the  Social S tudies 
departm en t as the  first a rea  for the experim ent, the  principal generated  a 
m em o an d  sen t it to  th e  d e p artm en t, and  I re located  in  m id d le  of 
Septem ber. A nother outcom e of the m eeting was tha t w e determ ined  th a t 
an o th e r  factor in  in itia tin g  teacher invo lvem ent w as accessib ility  to  
com puter equipm ent. W e p lan n ed  to initiate actions th a t w ou ld  facilitate 
accessib ility  of teachers to  com pu ters so th a t th ey  co u ld  fam iliarize  
them selves before they  u se d  th em  aro u n d  students. M y personal notes 
show ed  tha t the Principal asked  m e to investigate w h a t k ind  of com puters 
w e  should  buy, how  m any, an d  how  m uch m oney w ou ld  it cost.

Between the  beg in n in g  of Septem ber and the  end  of O ctober, w e 
m ad e  the  decision  to  em brace  the  Apple™  p la tfo rm  b a sed  u p o n  its 
so ftw are  in terfaces a n d  th e  ease of learn ing  to  use  these  com puters. 
H ow ever, the School Board d id  no t favor nor su p p o rt ou r choice since it 
on ly  ap p ro v ed  the  DOS p la tfo rm  (IBM a t the tim e). W e d ec id ed  to 
co n tin u e  w ith  o u r p lan s  a n d  invoices recorded  the  p u rch a se  of ten  
M acintosh com puters a t the en d  of October.

U pon arriva l of the  com puters, n ine M acin tosh  co m p u ters  an d  
p rin te rs  w ere deployed to  departm en t resource areas and  one w as reserved 
for m y use. I recorded in  m y  daily  log th a t two departm ents w an ted  m ore 
com puters, a  few d id n 't w an t any  a t all, and  the rest accepted them  because 
th ey  were free to the departm ents. I briefed the Principal.

A g roup  of us p lan n e d  inservice train ing  sessions for the  w hole  
staff to reduce the fear of u sing  com puters and to create an  aw areness of 
th e ir utility. W e p lanned  to  use early  adopters as trainers. The Principal's 
directives and  the school b u lle tin  record tha t two sessions w ere  delivered  
before  Decem ber 1987, a n d  each  had  m arginal success in  ach iev ing  ou r 
goals.

The goal for this p e rio d  w as to achieve the acceptance of com puters 
in  th e  school as a le g itim a te  too l. For som e, th a t  m e a n t th e  
acknow ledgm ent of the usefulness of com puters as a  tool, w hile for o thers 
it  m ean t to lerating  the ir presence. A t this time, com puters existed in  all 
departm en t resource areas, som e early  adopters em erged, som e com puter
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tra in ing  w as occurring , and , judg ing  by  the  com puter usage  recorded on  
th e  sign -up  sh ee ts , th e  live-in  tra in ing  h a d  p o sitiv e ly  affected som e 
m em bers of the  Social S tudies departm ent.

M odel U sage and  the  Period 
T h ro u g h o u t th is  p e r io d , th e  P rin c ip a l a n d  I rea liz ed  th a t  

a d m in is tra tio n  p la y e d  a  key  ro le  in  in itia tin g  th e  im p lem en ta tion  of 
com puter techno logy  in to  th e  school. The usefu lness of the  innovation 
(com puters) w as n o t understood  no r generally accepted by  the  staff of the 
school. The goal o f adm in istra tion  w as to  devise stra teg ies th a t reduced  
resistance to th e  im p lem en ta tio n  of com puters. The actions taken  b y  
adm in istration  an d  m yself to initiate change in  th is period  w ere  guided by  
the  E laborated L eadersh ip  O bstacle Course (ELOC) m odel o f change. W e 
continued w ith  stra teg ies aligned  w ith  this m odel in  the  nex t period.
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1988 and  1989: Productiv ity  and  A utom ation
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Figure 11. C om puter Users an d  Them es for 1988 to 1989 Period

This p e rio d  began  w ith the use  of the  ELOC m odel and  continued 
until 1989 w h e n  w e replaced the m odel w ith  another.

W hile accep tance seem ed to be the them e th a t signified 1987, the 
use of com pu ters fo r productiv ity  a n d  au tom ation  cap tu red  the  focus of 
im plem entation  for the  next two years, 1988 and  1989.

A rev iew  of the  events list (A ppendix  F) a n d  invoices revealed th a t 
d u r in g  th is  p e r io d  th e  sch o o l e x p e r ie n c e d  m a jo r e q u ip m e n t 
enhancem ents to  facilitate p roductiv ity  and  to au tom ate  school functions. 
In  1988, w e  in tro d u c e d  a CAD lab (M acin tosh  P lus com puters w ith  a 
M acintosh SE 30 server), w e added  com puters to the  library for studen t use 
(20 A pple lie  com puters), a  library Inform ation C entre using  CD ROM w as
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estab lished  (2 M acintosh SI com puters w ith  external CD ROM players), 
a n d  DOS based  accounting  for instruction  in  Business Education. W e 
a u to m a te d  the  Business O ffice as w ell w ith  the in troduc tion  o f N ew  
Views™  accounting softw are runn ing  on  an IBM 286 com puter. In  1989, 
w e im plem ented  an  adm in istrative  netw ork  (6 M acintosh com puters and  
a  LaserW riter p rin ter). T his ne tw o rk  a n d  softw are  au tom ated  office 
functions an d  connected the tw o  adm inistrative offices tha t w ere situa ted  
a t opposite ends of the school.

M y daily  log show ed th a t I spent tw o weeks w orking w ith  the  CAD 
instructo r. H e w as a teacher w ith  a drafting  background b u t w ith  little  
co m p u te r experience. S urprising ly , he em braced  the  no tio n  of u s in g  
com puters for instruction, how ever, still required  tim e to learn. H e rarely  
s igned  on  the  server b u t m anaged  the  w orkstations w ell enough. The 
in troduction  of accounting in  Business Education also w ent sm oothly. M y 
records show  tha t I spen t no  tim e w ith  tha t teacher. H er IBM server and  
w orksta tions w ere initially m ain tained  by  the School Board's Inform ation  
System s departm en t, an d  tra in in g  w as p ro v id ed  b y  the School B oard 's 
Business Education consultant. How ever, I d id  note that she too em braced 
the  use  of com puters for instruction. These tw o teachers w ere certain ly  
early  adopters.

A nother m ajor enhancem ent for the use of com puters for learn ing  
w as the  in troduction  of 20 com puters in  the library. These com puters 
cou ld  be booked by  teachers for their classes and  they  could be u sed  by  
s tu d en ts  anytim e they w ere  n o t in use. A  review  of the booking sheets 
rev ea led  th a t  w hile  teachers in frequen tly  booked  the com pu ters for 
classes, s tu d en ts  w ere using  th em  all the tim e for w ord  processing  an d  
occasionally  for educa tional softw are  such  as W here is C arm ine San 
Diego?.

A u to m atio n  enhancem en ts w ere  also key to  th is period . The 
b u sin ess  m anager an d  I p u rc h a se d  a n d  in sta lled  the N ew  V iew s™  
accounting package. I installed  the  softw are and he set up  the accounting 
package. M y notes show ed th a t the Principal had  approached m e w ith  the 
p ro p o sa l a fte r the  business m anager h a d  d iscussed  it w ith  h im . The 
business m anager h ad  a lread y  decided  to  au tom ate  so im p lem en ta tion
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w as w ith o u t resistance, u n lik e  th e  in tro d u c tio n  of CD R O M  b a sed  
encyclopedia an d  periodicals in  the  library. I w rote in  my daily  log  th a t the  
lib ra rian  w an ted  the com puter a n d  CD ROM player insta lled  in  a  tin y  
room  beh ind  the  circulation desk, h i  tha t location she could contro l access 
to th e  com puter. However, s tu d en ts  could  n o t easily access th e  ROM 's 
a n d  th e re fo re  they  used  the  trad itio n a l h a rd  copy sources fo r th e ir  
searches. It w as m onths b efo re  she rea lized  th e  value of C D  RO M  
search ing  an d  it  became ev iden t th a t she w as ready  to use it  w h e n  she 
app roached  m e to find m ore CD ROM sources. I w rote in m y  log  'find  
m ore CD ROM titles for library ' an d  'see about funding'.

T he b ig g es t a u to m atio n  u n d e rta k in g  of the  p e rio d  w a s  th e  
in troduction  of an  adm inistrative netw ork. The project w as in itia ted  w ith  
the  Office E quipm ent M odernization  Proposal th a t I w rote an d  subm itted  
to  th e  P rincipal in  June of 1989. It included  a list of reasons fo r th e  
au tom ation  b u t one, in particular, w as that the  office areas shou ld  develop  
technologically  w ith  the o ther areas of the school to m aintain  a n  effective 
a n d  effic ien t environm ent. I w as b eg in n in g  to see p ro g re ss  in  th e  
im plem entation  process and  saw  the need  for the office areas to  catch  up . I 
recom m ended  a four phase p lan  w ith  a t a cost of $40,000. The P rincipal 
au thorized  phase 1 at a cost of $18,981.

The N e tw o rk  Im p le m e n ta tio n  S ch ed u le  (a M acProject PERT 
d o cu m en t) dep ic ts  com m encem ent of in sta lla tio n  of the  n e tw o rk  in  
O ctober 1989 an d  completion in  N ovem ber. The last task on the  list w as a  
600 foot link betw een the N orth  and  South offices. It was described in  the  
m o d e rn iz a tio n  p roposal as a  necessary  link  to  p rov ide  a m ea n s  of 
e lec tron ica lly  tran sfe rring  files b e tw een  the  tw o office a re as  a n d  to  
facilitate of electronic m essaging. The adm inistrative netw ork, a lth o u g h  a 
w onderfu l success, was never u sed  for file transfer or m essaging. I  m ade  a  
no te  of a  conversation I had  w ith  the  head  secretary regarding  m y  d ism ay  
th a t these  features of the ne tw ork  h ad  no t been  used. She in fo rm ed  m e 
th a t the  secretaries enjoyed th e  w alk  be tw een  the  offices w h e n  th ey  
delivered  files because it p rov ided  a break  from  the routine.

The use  of com puters as p ro d u c tiv ity  tools increased  o v e r th e  
p e r io d  a n d  au tom ation  lea p ed  ahead . H ow ever, th e  c o m p u te r  lab
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b o o k in g s a n d  the resou rce  area  sig n -u p  sheets show ed  th a t  levels of 
co m p u te r usage am ong teaching staff ran g ed  from  none to  everyday . By 
1988 a lm ost all staff m em bers acknow ledged  that com pu ter techno logy  
w as n o t going  aw ay, b u t pools of resistance were ev ident. I  n o ted  the  
rem ark s I heard  from  teachers: 'It w ou ld  take me longer to  u se  th e  w o rd  
p rocesso r th an  it does to  w rite  by  h a n d /  'I w ill be gone (retired) before I 
h a v e  to  u se  a com puter,' 'D oing m ark s on  a com pu ter is  m o re  tim e  
consum ing  an d  com plicated than  do ing  them  the w ay I a lw ays have,' an d  
'I d o n 't  have enough kids in  m y class to  m ake it w orth  w hile  to  do  m arks 
o n  a  com puter.' W hen I asked  one teacher to try  do ing  class m arks on  a  
com puter, he  replied, 'I can do  m arks faster in  m y head!'

The group of teachers tha t adop ted  com puters w ere n o t confiden t in  
th e ir  skills b u t they w ere  eager to show  others the w ork  th ey  h a d  done. 
T hey  d isp layed  their w ork, or expressed to  others how  quickly th ey  could  
change it: In  m y daily log  I recorded com m ents such as, 'Look a t th is w ork  
sheet, w atch  how  quickly I can change th is question.' In  a jovial m anner, 
a one-up-m an-sh ip  in terac tion  existed am ong  the users, as each  tr ie d  to  
excel b ey o n d  the o ther. C om m ents from  this g roup  w ere  g en era lly  
reg a rd in g  assistance: 'C an you  help m e th is afternoon?', 'Do y o u  h ave  a 
m in u te  to  show  me how  to...?', 'W hen I d id  that, it d id n 't w ork ,' 'C an you  
tell m e how  to fix it?' O ne adm in istrator sa id  to me, 'I w ou ld  like to u se  a 
com pu ter b u t I don 't have a  use for it. I don 't need to do w o rd  p rocessing  
a n d  I d o n 't have to do m arks.' I inqu ired  about his hobbies. H e possessed  
a  co llection  of h u n d red s o f classical reco rds and n eed ed  a  m e th o d  of 
fin d in g  particu lar sym phonies in  his collection. I suggested  th a t he  try  a 
database. H e asked w hat it w as and  if I w ould  help h im  m ake one.

Live-in training w as w orking  w ell in  the Social S tudies departm en t. 
H ow ever, the Principal w as approached by  som e teachers w ith  a  req u est to 
h av e  m e m ove into o ther departm ents. The Principal's no tes ind ica te  in  
June , 1989 w e had  a m eeting  and  w e decided  that I w ou ld  relocate to  the  
E nglish  departm en t in  Septem ber to  continue live-in train ing.

A  pocket of resistance carried o n  th ro u g h  1989, b u t a  s tro n g  g roup  of 
u se rs  w as em erging as w ell. The user g roup  shared inform ation  a n d  skills 
w i th  each  o th er, a n d  since th ey  w e re  d is tr ib u te d  ac ro ss  d iffe re n t
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departm en ts, m ore in teraction  occurred betw een departm ents th a n  in  the 
p re-com puter era  a t th e  school. To the chagrin  of non  users, d iscussion  
in v o lv in g  com pu ters h a d  a p e rm a n e n t a n d  s tro n g  p resen ce  in  the  
teachers ' cafeteria, a n d  p e rm ea ted  conversations betw een  co lleagues as 
they  w alked dow n the school corridors.

W ith  the in tro d u c tio n  o f n ew  eq u ip m en t, so ftw are , a n d  th e  
increased  num ber of u sers, the dem and  for tra in ing  and  assistance h ad  
g row n . Time m anagem en t becam e a  problem . I found  it  d ifficu lt to 
m an ag e  rou tine  tasks as w ell as accom m odate the m an y  d iv ers ified  
requests , such as in sta lling  and  learn ing  accounting softw are, installing  
a n d  teach in g  th e  u se  o f sub jec t specific so ftw are , a n d  re so lv in g  
adm in istrative  softw are needs. The volum e of requests en te red  in to  m y 
daily  log  had  increased a n d  they  w ere no t being resolved. W e needed  a 
n e w  approach to m anage im plem entation.

The Principals' schedu ler show ed that I a rranged  a m ee tin g  w ith  
h im  in  M ay, 1988, to d iscuss how  to accom m odate the changing  dem ands. 
W e d iscussed  the  s itu a tio n  a t len g th  an d  decided  th a t th e  a m o u n t of 
m aintenance and assistance requ ired  by  the teachers had  risen  beyond  the 
capacity  of one person . I n o ted  th a t the  Principal, in  reference to  the 
im p lem en ta tio n  p rocess, s ta ted , 'b u t tha t's  good .' We d e c id ed  th a t I 
sh o u ld  p robab ly  a ssum e the  ro le  of an  in s tru c to r 's  in s tru c to r. We 
d iscussed  m odels and  the  L inkage m odel appeared  to be a com fortable fit 
for ou r situation. The m odel w as appropriate  for our school because m any 
of its tenets w ere a ligned  w ith  ours. W e believed a p rob lem  w as best 
so lved  by  the user, th a t the  user w ould  require the assistance of a change 
facilitator in  the search a n d  retrieval of inform ation and  the selection and  
im p lem en ta tio n  of th e  in n o v a tio n . The m odel s tip u la te d  th a t  the  
resource  person  (linker) m u st have a  good u n d ers tan d in g  of th e  user's  
p rob lem  and resource lim itations. I w ould  becom e the linker.

The linkage m odel he lped  defray  some of our difficulties associated 
w ith  dem ands of technological change, sim ply because it he lped  define the 
ro le  of the  change fac ilita to r. H ow ever, be in g  a linker w a sn 't  qu ite  
en o u g h  to  resolve the  problem . Too few  tasks could  be de legated . It 
seem ed  apparen t tha t for th is stra tegy  to w ork  I w ould  need  teachers to
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link  w ith . I no ted  in  m y log  that the Principal w an ted  a list of teachers 
th a t w ere  com puter users.

In  early  1989, som e teachers w ere dem and ing  tra in ing  beyond the  
use  of p roductiv ity  tools. They w anted to be able to  help  others w ith in  
th e ir  d e p a rtm e n ts  reso lv e  technical p rob lem s su c h  associated  w ith  
p r in tin g , in s ta llin g  p ro g ram s, connecting  ex te rn a l h a rd  d rives, a n d  
copying files from  disk to disk. The Principal and  I selected a group of ten  
co m p u te r u sers w hich  h a d  requested  fu rther tra in in g  an d  nam ed  th is  
g ro u p  th e  linkers. M em bers of th is g roup  rece ived  m ore technical 
tra in ing  th an  a typical user did. Their task w as to assist other teachers in  
resolving com puter problem s. They acted as a link betw een the num erous 
staff m em bers and  m yself. W e had tw o expectations of the group: they  
h a d  to  com m it their ow n  tim e for linker tra in ing  (tra in ing  occurred after 
school), and  they  w ere expected to help others d u rin g  the school day  w hen  
needed . We assem bled a  train ing  schedule. The T ra in ing  Schedule For 
L in k e rs  d ocum en t sh o w ed  tha t tra in in g  com m enced  M arch 5, 1989, 
occurred  ro u g h ly  tw ice p e r week, and  included  top ics such as G etting  
S ta rted , In side  the  M ac System  Folder, P rin ting , In sta lling  Softw are, 
C opying Between H ard  Drives, and Digitizing Inform ation.

Three o ther significant events occurred in  this period . The first w as 
the  school's partic ipa tion  in  the  O lym pic D ata Technology Project. The 
pro jec t w as th e  re su lt o f th e  joint efforts of the  O lym pic O rgan iz ing  
C o m m ittee  (O CO ), In te rn a tio n a l B usiness M ach ines (IBM), A lberta  
G overnm en t T elephones (AGT), A lberta E ducation , C algary  B oard of 
E ducation  (CBE), the U niversity  of A lberta (U of A), an d  partic ipa ting  
school districts. This project occurred from  January to  M arch in  1988. O ur 
school w as one of 26 partic ipa ting  schools from  w ith in  A lberta. The 
project allow ed participating  schools to access an  on-line database to obtain 
W inter O lym pic even t resu lts  from the C algary O lym pic site w ith in  15 
m in u te s  o f c o m p le tio n  o f the  e v e n t, a n d  p ro v id e d  o n -lin e  
com m unication  be tw een  schools participating  in  th e  project. A lthough  
th e  p ro jec t ex p ired  in  M arch , com m unication  b e tw ee n  schools w as 
extended  to June, 1988.
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A  d o cu m en t ca lled  th e  O ly m p ic  D ata  T e c h n o lo g y  P ro jec t: 
E v a lu a tio n  R ep o rt con ta ined , am o n g  o th e r factors, a  su m m ary  o f the  
ex ten t of participa tion  of each school in  the  project. A pproxim ately  one- 
th ird  of the teachers a n d  studen ts in  ou r school regularly  partic ipated . The 
re p o rt sta ted  th a t s tu d en ts  an d  teachers particu larly  benefited  from  the  
project in  th a t they  h a d  the  opportun ity  to  use  a h igh profile cu rren t event 
as a  m eans of exploring  the  use  of technology to enhance the  curricu lum . 
T he significance o f th is  p ro jec t w as th a t  the  p a rtic ip a tin g  teachers 
experienced on-line com m unications an d  d a ta  retrieval for th e  first tim e, 
a n d  they  generally  enjoyed it. The exposure  to on-line com m unications 
created  a desire to partic ipa te  in  ano ther project, in  1994, th a t inc luded  e- 
m ail an d  In ternet access (SchoolNet Project).

A  second significant even t b eg an  in  N ovem ber 1989. I t w as the  
beg inn ing  of a review  of ou r school th a t w as conducted by  the  D istrict and  
A lberta  Education. The review  ex tended  to  January 1990 a n d  resu lted  in  
th e  developm ent of the  School R eview  docum ent. The docum en t sta ted  
th a t the  purpose of the  s tu d y  w as to  determ ine the overall effectiveness of 
th e  school, to exam ine its role and  function  in  the D istrict n o w  a n d  in  the 
fu tu re , and  to exam ine in  vary ing  d ep th s som e of the  m ajor com ponents 
generally  com m on to all schools. D ata collection included questionnaires 
a n d  in terview s w ith  paren ts , s tuden ts , teachers, and  adm in istra to rs. The 
significance is th a t it  w as th is ev en t th a t la ter p ro m p ted  the  staff an d  
adm in istra tion  a t the school to  conduct a  self-exam ination of its  p u rpose  
a n d  direction, w hich lead  to the  developm ent of a guide for th e  school's 
developm ent, called Vision 2000. in  1991.

A  th ird  s ig n ifican t ev en t o ccu rred  in  N ovem ber, 1989. A t a 
p rincipal's  m eeting for the  D istrict, ou r Principal w as asked if o u r school 
w o u ld  host an afternoon w hen  principals could  visit and  get a n  overview  
of how  com puter technology m ig h t be u sed  in  schools. A n en try  in  m y  
daily  log show ed tha t the Principal m et w ith  m e the next day  an d  asked if I 
w o u ld  conduct the  sem inar. W e d ec id ed  to call it  th e  T echno logy  
A w areness Sem inar an d  held  the  even t tw o weeks later. The significance 
of the  even t w as th a t the  D istrict principals h ad  recognized o u r school as
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hav ing  som e expertise regard ing  the use  o f com puter technology, a n d  th a t 
im plem enta tion  of com puter technology w as progressing.

M odel Usage and  the Period 
This p e rio d  started  in  1988 w ith  change strategies based  on  the  use 

o f the  ELOC m odel. H ow ever, by  M ay o f 1988 the  strategies derived  from  
th e  m odel w ere  inadequate  to  accom m odate  th e  changing  cond itions as 
im plem enta tion  progressed in  the  school. W e adop ted  the  L inkage m odel 
and  w e developed  new  change strategies. In  M arch of 1989 w e established 
a g roup  called  the  linkers and  began  tra in in g  them . The linker g roup  w as 
a new  app roach  for p rov id ing  su p p o rt w ith in  the  school. The use  of the 
Linkage m odel continued into the  next p e rio d  1990 to 1992.
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1990 - 1992: Increased Productivity and  A utom ation, an d  Introduction o f 
Instructional Use

i 1

| T h em es
I I
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Amount o f Use by Computer Users 
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use to daily |

j  Productivity & Autom ation
i
! Instruction
i 
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! Integration

Figure 12. C om puter Users and Themes for 1990 to 1992 Period

This p e rio d  s ta rte d  w ith  the L inkage m odel still in  active u se , 
how ever, the m odel w as abandoned a t the end of 1991.

T hroughou t 1990 to 1992 there w as con tinued  g row th  in  the use of 
various a n d  au tom ation  tools, and an  increase in  th e  num ber of teachers 
th a t w ere  u sin g  com puters. H ow ever, it w as th e  in troduction  of CAT 
(C om puter A ssisted  Instruction) program s th a t d is tingu ished  this pe riod . 
In  the  p rev ious period , m ost of the u tilized  softw are  w as designed fo r 
p ro d u c tiv ity  (m arks, and  w ord  processing) an d  au tom ation  (accounting, 
CAD, graphics). Few  teachers used  CAI program s. In this period, tw o  
com prehensive  CA I p rogram s w ere in troduced : A utoskill™  to tea ch
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E nglish  to  English as a  Second L anguage (ESL) students, and  CAI m ath . 
O th e r  im p o rta n t aspects of th is p e r io d  w ere  the  im p lem en ta tio n  o f 
com pu ter facilities specifically to accom m odate CAI, the initiation of p lans 
for a  n e w  delivery  system  (includ ing  CAI), a n d  v isita tions to  o th e r  
educational sites tha t w ere using CAI.

To m ore easily com prehend the  even ts of th is period (1990 th ro u g h  
1992) a n d  their significance it is beneficial to  p resen t the period  in  th ree  
categories: school plan, instruction, an d  teachers.

School Plan
In  January, 1990, the  School R eview  w as com pleted and  p resen ted  

to  th e  school. Essentially the docum en t rep o rted  that students, p a ren ts , 
a n d  teachers  w ere p leased  w ith  the  ed u ca tio n a l process a t the  school. 
R e g a rd in g  the  co m p u ter technology , a s ta te m e n t in  the  d o c u m e n t 
rep o rted  there  were "excellent facilities a n d  equipm ent available to de liver 
the  p rogram ." O ther significant com m ents w ere th a t staff appeared  to be 
sa tis fied  w ith  the adm in istra tion  of th e  school, an d  th a t the  schoo l's 
p h y sica l in frastru c tu re  w as in  need  o f rev ita liza tion . H ow ever, one 
co m m en t p ro m p ted  th e  Principal to  tak e  action . The au tho rs  o f  the  
School R eview  had  concluded from  the  in te rv iew  da ta  that there w as no t 
a  clear u nders tand ing  of w hat the goals of the  school were, an d  th a t the  
responden ts w eren 't aw are of an overall educa tion  plan.

T he Principal's scheduler show ed th a t in  early  February, 1990, w e 
h a d  a m eeting  in  w hich w e discussed fo rm u la ting  an  overall p lan  for the  
school. The p lan  w ould  focus on the fu tu re  an d  encom pass all aspects of 
th e  schoo l in c lu d in g  ph ilo sophy , in s tru c tio n a l ideology, sp ir itu a lity , 
techno logy , and  school facilities. The P rinc ipa l asked m e to  b e g in  the  
process. In  m y log I en tered  that I m u st establish  a p lan  for the  process, 
a n d  th a t  possib ly  a su itab le  title w o u ld  be 'V ision 2000'. I b eg an  a 
l i te ra tu re  rev iew  o n  in fo rm a tio n  p e r ta in in g  school re fo rm  a n d  
re s tru c tu r in g , school facilities, an d  so c ie ta l issues th a t w o u ld  affect 
educa tion .

In  Septem ber 1990, the principal's no tes indicated  th a t w e b eg an  a 
series o f discussions w ith  small and  large  g roups of teachers a t the  school
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reg a rd in g  the vision. A ccording  to  the  tim eline la id  o u t  in  the  V is io n  
2000 D evelopm ent P lan  (a M ac Project PERT docum ent), m eetings w ere 
com pleted  in  N ovem ber. In  Jan u ary  of 1991 the  teach in g  s ta ff a t the  
school w as a sk ed  to  su b m it a  w ritte n  do cu m en t d e sc r ib in g  th e ir  
d ep a rtm en ts ' su g g estio n s for change by  no  la ter th a n  F eb ru ary . In  
February, I began com piling  the  vision and  it w as com pleted  b y  A pril 30. 
1991.

T he V isio n  2000 d o c u m e n t becam e p iv o ta l to  m a n y  o f th e  
d irections in  w hich  th e  school w ou ld  venture . The d o cu m en t o u tlined  
the m ajor issues affecting education  in  the  90's: in form ation  age, lifelong 
learning, the  changing  na tu re  of w ork, the  changing social struc tu re , and  
school reform  and  restructuring . It described the organizational p lans tha t 
needed  to  be changed: the  content of an  education, the delivery , the  role 
of teachers, the facilities, a n d  class scheduling. The docum en t p rescribed  
reform  strategies: a  hum an istic  ap p ro ach  to  educa tional de liv ery  an d
school clim ate, a lte rn a te  de livery  m ethods to accom m odate  a lte rn a te  
learn ing  styles, o rgan iza tional levels of com puter in teg ra tio n  inc lud ing  
com puter facilities a n d  com puterized  learn ing  centres, flexible scheduling  
and  ind iv idua lized  learn ing , an d  the school facilities req u ired  to  achieve 
these reform s. Finally, the  docum ent offered some insigh ts reg a rd in g  the 
resistance to change, factors of successful im plem entation , a n d  w here  to 
start the change process.

A ccording to  the  Principals' notes, the Vision 2000 d o cum en t w as 
d e liv e red  to  the  S u p e rin te n d en t A p ril 30 an d  w as p re se n te d  to  the  
E ducation Council of the  D istrict in  M ay, 1991. M y notes show ed  th a t we 
established a facilities com m ittee in  June to  exam ine the  n a tu re  an d  extent 
of renovations th a t w o u ld  be req u ired  to accom m odate a  n ew  delivery  
m ethod  involv ing  the  use  of com puter technology, b ased  o n  the  V isio n  
2000 docum ent, an d  to  prescribe general facility upgrad ing . In  M arch  of 
1992 the  com m ittee com pleted  its w ork  w hich  resu lted  in  a docum en t 
called the M odern ization  P lan, w hich w as forw arded to  th e  School Board. 
Also in  M arch, the  School Board approved  the M odern iza tion  P lan  and  it 
was sen t to the provincial D epartm ent of Education for fu n d in g  approval. 
In  M ay, 1992, m ee tings w ere  h e ld  w ith  the  B uild ings B ranch  o f the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



105

provincial D epartm en t of Education. The p lan  called for a  tw enty  m illion 
d o lla r ren o v a tio n  of th e  school involv ing  in fras tru c tu re  im provem en ts 
(m echanical, electrical, plum bing, etc.), u p g rad in g  of instructional an d  CTS 
shop  areas, an d  the  construction of learn ing  centres. The p lan  inc luded  
the  a d d itio n  of co m p u te r centers designed  fo r de livery  of CA I a n d  a 
thea te r.

In s tru c tio n
The use of com puters for productiv ity  a n d  autom ation  con tinued  to 

increase in  th is period . The com puter lab booking  sheet revealed tha t, in  
1990 th e  room  ad jacen t to the lib rary  w as becom ing  heavily  u sed , an d  
invoices docum en t th a t in  that year, w e u p g rad e d  the  com puters from  
A pple  He's to M acintosh Plus's w ith  a  SE 30 M ac server and  A ppleshare  
netw orking . This room  w as available for teacher bookings and  for general 
studen t access w hen  it w as not occupied by  classes.

In  A pril o f 1990, ou r school becam e a  m em ber of the  S tatistics 
C anada  CANSIM  Project. This project w as designed  to  p rov ide  on-line 
access to  the  CANSIM  database. Schools had  to  ap p ly  to participate in  the 
Project, an d  40 schools distributed across C anada w ere  selected on  the  basis 
of their com puter expertise and their ability to p rov ide  useful evaluations 
to  Statistics C anada an d  their program m ers. The project ex tended over a 
year a n d  cu lm ina ted  in  the  p roduction  of a  CANSIM  database o n  CD- 
ROM . T he social s tu d ie s  teachers u tiliz e d  on -line  d a tab ase  o n  a 
continuous basis w ith  the ir classes. The students and  teachers h ad  to  learn  
search ing  techn iques an d  they w ere  aw e stru ck  w ith  the  abundance  of 
inform ation . H ow ever, the  gratification of find ing  curren t and  p e rtin en t 
in fo rm ation  m ore th an  com pensated for the inconvenience of learning.

M y no tes sh o w ed  th a t in  1990, w e w ere  actively  seek ing  CAI 
so ftw a re . T he P a th fin d er™  so ftw a re  th a t  w e  rev ie w ed  w a s  a 
com prehensive  package  w ith  m athem atics, eng lish , an d  social s tu d ies  
com ponents. H ow ever, its initial expense com bined w ith  an  an n u a l fee 
led  us to  conclude th a t the  cost exceeded the benefits. We con tinued  to 
rev iew  so ftw are  a n d  la te r in  the  year d iscovered  A utoskill™ . T his 
softw are  tau g h t th e  E nglish language and  g ram m ar to ESL studen ts , an d
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since  w e h ad  a large  ESL com ponen t in  th e  school w e p u rch ased  the  
p ro g ram  on a lim ited  user basis. A n English teacher w as w illing  to  learn  
a n d  adm in ister th e  p rog ram  to s tu d en ts  so w e established a  tem porary  
com puter lab (12 M acintosh Plus com puters w ith  a M acintosh SI server) to 
te s t the  effectiveness of the softw are on  the learner.

The Autoskill™  program  w as so successful w ith ESL studen ts  that, 
in  1991, invoices show ed th a t w e purchased  a  site license for the  program , 
a n d  w e established a perm anent lab (15 M acintosh Classic com puters w ith  
an  A pple  Q uad ra  server). We also in troduced  additional CAI softw are. 
W e began  beta  testing  CAI m athem atics p roduced  by the  U niversity  of 
A lberta  in  cooperation w ith  A lberta 's D istance Learning Branch. Initially 
o n ly  a few  in te res ted  m athem atics teachers u sed  the so ftw are  because 
m an y  teachers w ere  skeptical of its value.

By 1991, lab  book ing  sheets show ed  th a t the capac ity  of ou r 
co m p u ter facilities w as inadequate  to  accom m odate the ris ing  dem and. 
M y notes ind ica ted  th a t teachers w ere com plaining th a t co m p u ter labs 
w ere  busy  all the tim e, and  th a t they  cou ldn 't book time for the ir classes. 
Som e teachers booked  full w eeks of com puter tim e m onths in  advance, 
exclud ing  others from  using the facilities. Occasionally, a  teacher deleted 
an o th er teachers' booking replacing it w ith  their own.

The Principal and  I d iscussed the situation  and the negative  im pact 
th a t  th e  u n a v a ila b ili ty  o f c o m p u te r  lab  tim e m ig h t h a v e  on  
im plem enta tion  efforts. H e au tho rized  the  purchase of m ore equipm ent. 
Invoices docum ent the purchase of one com puter lab (M acintosh LC lab 
w ith  26 n e tw o rk ed  com puters) in  M arch, a n d  ano ther in  S ep tem ber 
(M acintosh LC lab w ith  24 netw orked  com puters).

O ther teachers became in terested  in  using  com puters for specialized 
n eed s and  m y daily  log show ed th a t in  June of 1992, we installed  a  pa ttern  
a ssis ted  design  (PAD) p rog ram  ru n n in g  in  conjunction w ith  com pu ter 
a ssis ted  drafting  (CAD). The softw are  ran  in  a com puter lab  th a t cost 
$20,000 and  contained 5 DOS 486 com puters, graphics palettes for com puter 
in p u t an d  design  of clothing p a tte rn s , an d  a 47 inch R oland P lo tter for 
p r in tin g  p a tte rn s  on  paper. C lo thes w ere  cu t and  sew n  from  these
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patterns. I installed and  configured  the softw are and  tw o teachers attended  
courses over the sum m er to  learn  the  PAD an d  CAD program s.

In 1992, m ore m athem atics CAI program s w ere in tro d u ced  into the 
school th ro u g h  A lberta 's D istance L earn ing  Branch. T he m athem atics 
teachers w ere no longer skeptical about the value of the softw are.

Teachers
In  1990 m y  no tes sh o w ed  th a t I h a d  som e concern  ab o u t the  

disposition of som e com puter users. Teachers w ere becom ing tired  of the 
rap id  pace of change. T here  w as a  relentless learn ing  cu rve  associated  
w ith  the use of com puter technology, a  w orld  tha t m any  of the  teachers 
w ere no t fam iliar w ith. The use of p roductiv ity  and au tom ation  tools w as 
one th ing, b u t the use of com pu ters for instruction invo lved  learn ing  how  
to use netw orks, and  for th e  linkers it m ean t learning ab o u t servers. The 
user group of teachers w ere  continuously  challenged w ith  new  tasks, and  
there w as an  ever changing an d  expanding  collection of softw are. The lack 
of tim e to learn  w as becom ing  a concern. M y daily log show ed  an  en try  
from  a lunch  discussion in  w hich  th ree  com puter users w ere  expressing to 
m e a desire to stop in troducing  new  softw are. My daily  log  accounted tha t 
m any teachers said  they p referred  to stop innovating for a year.

D uring  th e  1990 a n d  1991 in te rva l the  linker tra in in g  w as still 
progressing. H ow ever, w e  still h a d  tw o groups in the school: Those th a t 
u sed  com puters, and  those th a t d idn 't. W hile divergence betw een  the tw o 
g ro u p s h a d  b e en  c o n tin u o u s ly  g ro w in g  since 1987, it w as n o w  a 
im plem entation  im ped im en t th a t requ ired  attention. M y log  show ed th a t 
in  1990 w e fo rm ed  a d isc u ss io n  g ro u p  to  determ ine  h o w  to fu rth er 
im plem ent com puters a t th e  school, an d  w e also in itia ted  sm all g roup  
tra in ing  sessions to  accom m odate  the  d ivergen t needs o f the  users an d  
n o n  users. The non  u se rs  req u ired  en try  level tra in in g  w hile  the  user 
group w as so diversified th a t they  requ ired  specialized tra in ing  th a t related  
to their particu lar needs.

Even th o u g h  th e  n o n  co m p u te r u se r g roup  h a d  d im in ish ed  to  
about one-third  of the teach ing  staff, the  Principal's no tes show ed  th a t in  
1991 resistance con tinued , a n d  the  difference of opin ions betw een  users
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a n d  n o n  u se rs  w as problem atic. U sers w e re  consum ing  departm en ta l 
funds in  p rin tin g  costs an d  w ere lobbying to  u se  departm ental budgets for 
th e  p u rc h a s e  o f  c o m p u te r  eq u ip m en t. N o n  u se rs  a rg u e d  th a t  
d ep artm en ta l b u d g e ts  shou ld  n o t be sp en t on  com puters. These issues 
su rfaced  d u r in g  b u d g e t m eetings. E n tries in  m y  d a ily  log  show ed  
sta tem ents such  as: 'I need  books m ore th a n  com puters,' 'Show  me how  a 
com pu ter can  teach  Shakespeare!', and  'K ids w a n t contact w ith  teachers 
n o t com pu ters .'

I tr ie d  to  encourage  the  resisting g ro u p  to  use com puters, and  I 
p ro m ised  th a t  th e y  w o u ld  find  com pu ters usefu l. In  m y  daily  log I 
recorded  som e responses I got w hen I asked som e teachers w h y  they d id n 't 
use com puters: 'I w o u ld  know  com puters too  if I h ad  the  tra in ing  tha t 
those guys (linkers) d id ,' 'I w asn 't trained o r  chosen as a linker so I don 't 
have to  know ,' o r 'If the  school w ants m e to  know  they  sh o u ld  buy  me a 
com puter.' The P rincipal also encouraged teachers to use com puters and  
he w o u ld  o ften  rem ark  'The tra in  is leaving  the station. G et on  board  or 
you 'll be  left b eh ind .'

T he u se r g ro u p  h ad  d ifferent concerns. In  m y no tes I recorded  
hav ing  d iscussions w ith  this group regard ing  features of n ew  softw are or 
how  to  use  co m p u ters  for som e new task, w h ile  o ther d iscussions w ere 
abou t the  use  o f CAI to  augm en t their teach ing . They w a n ted  to know  
how  th e y  co u ld  acq u ire  n ew  softw are, h o w  they  cou ld  secure  m ore 
tra in in g  a n d  in d iv id u a liz e d  help , how  th e y  cou ld  b u y  a  com pu ter 
econom ically, o r if th ey  could  borrow  a com pu ter from  th e  school w hen  
the it w as closed for holidays.

In  1991, re so u rc e  a rea  book ing  sh e e ts  rev ea led  sh o rtag es of 
com pu ters in  th e  E nglish , Social Studies, a n d  Science teacher resource 
areas. The sho rtages h a d  developed because of the  increased  num ber of 
u se rs , th e  in c re a sed  n u m b er of daily  ta sk s  be in g  p e rfo rm ed  on  the  
com pu ters , a n d  novice  users occupying co m p u ters  for len g th y  periods. 
L im ited  c o m p u te r  access caused  teacher f ru s tra tio n  as ev idenced  by  
com m ents fo u n d  in  m y daily  log: 'W e n e ed  ano ther com pu ter b u t our 
d epartm en t can 't afford  to  b u y  one,' and  'I can 't get m y w ork  done because 
the  com pu ter is b u sy  all the time!'
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It was the increased  dem and for com puters in  com bination w ith  the 
shortcom ings of sm all group  train ing that com pelled the Principal and  m e 
to investigate  o ther a lternatives. The dem and  for m ore com puters w as 
surely  to come from  o ther departm ents as well, and  fund ing  w as lim ited. 
Small group train ing  w as successful bu t teachers needed su p p o rt on a daily 
basis a t any  tim e. A ccording to the Principal's scheduler, ou r m eeting  in  
Septem ber of 1991 p ro d u ced  the concept of a Technology S upport Centre. 
Invoices show ed th a t w e opened a Technology S upport C entre  at the  end  
of Septem ber an d  eq u ip p ed  it w ith  five com puters, tw o  p rin te rs , and  a 
scanner. The C entre served  tw o purposes: (1) to offset the  dem and  for 
m ore com puters in  th e  departm en t resource areas by  p ro v id in g  ano ther 
com m on w ork  area , (2) and  to p rov ide  teachers w ith  in d iv id u a lized  
com puter suppo rt a t anytim e from  a linker, ano ther u ser, or m yself. The 
C entre  w as a success a n d  it becam e a place w here  teachers w ere  often 
found  working.

M ore advanced  com puter users w ere now  beg inn ing  to em erge a t 
the  school. W ith th e  in troduction  of E nglish CAI (Autoskill™ ) in  1990 
a n d  C A I m ath em a tics  in  1991, som e teachers w ere  co n tem p la tin g  
perm anen tly  inco rp o ra tin g  CAI into their course delivery , w hile  o thers 
expressed an  in terest to  know  m ore about it. The Principal's notes show ed 
th a t in  1991 we decided  it w as tim e to expand our understand ing  of the use 
of CAI by  visiting o ther educational facilities th a t w here a lready  routinely  
using  it. In O ctober a  g roup  of 10 teachers w en t to a native train ing  facility 
n e a r  R ocky M o u n ta in  H ouse  w here  20 n e tw o rk e d  D O S /W in d o w s 
com puters w ere adm inistering  a CAI program  called BASE™ to  students. 
It w as a tu to rial for jun io r h igh level m athem atics, english , an d  science. 
O ur second excursion occurred in  December. A  group of 7 teachers visited 
a ju n io r h igh  a n d  a  sen io r h igh  school in  C algary. The jun io r h igh  
u tilized  english and  science CAI, w hile the  new ly  b u ilt senior h igh  w as 
en tire ly  constructed  a n d  netw orked  for on-line in stru c tio n a l delivery . 
Both trip s  w ere successfu l in  p rovid ing  m otivation . M y no tes show ed 
th a t som e teachers sta ted  they  w anted  to use CAI program s to supplem ent 
their teaching, b u t th ey  requ ired  m oney to  pu rchase  th e  softw are. The 
school ad m in is tra tio n  com m itted  itself to  im p lem en tin g  CAI a n d  it
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exam ined  th e  fu n d in g  issue. The P rincipal's notes revealed  th a t  after 
de libera tion , ad m in is tra tio n  decided  to d iv e rt som e fu n d in g  fro m  the 
library  book budge t to the  purchase of software.

In N ovem ber 1991, th e  Principal w as asked if the school w o u ld  be 
w illing  to host a  Technology Initiatives even ing  for teachers, p rincipals, 
school d istrict board  m em bers, an d  paren t advisory  groups. The Principal 
called a m eeting  w ith  m e an d  I no ted  in  m y log th a t w e h a d  on ly  tw o 
w eeks to organize the  event. W e bo rrow ed  hardw are  and  softw are  from  
o u r su p p lie rs  to  su p p le m e n t o u r equ ipm en t. We d e te rm in ed  w h ich  
com puter technologies w e w an ted  to dem onstra te  and  assigned teachers to 
operate  these stations. It doesn 't seem  very  h igh  tech now , b u t to  u s w e 
w ere on  the  lead ing  edge. W e dem onstra ted  how  to use accounting, desk 
top publish ing , graphics an d  anim ation, an d  CAI software. G roups of 10 
v isito rs w ere  u shered  to one of the eight sites in  the school w h ere  they  
w ou ld  receive a  fifteen m inu te  dem onstration. Then they w ere ro ta ted  to 
ano ther site. The event w as w ell a ttended  an d  in  a period  of abou t three 
h o u rs , over 120 p eo p le  c ircu la ted  th ro u g h  the  school. I t  w as an  
o p p o r tu n ity  for teach in g  sta ff to  d e m o n s tra te  the re su lts  o f th e ir  
en d eav o rs  to im p lem en t co m p u te r techno logy . H ow ever m y  no tes  
show ed th a t m any  of the teachers d id  no t feel confident enough to  d isplay 
their skills in  a public fo rum  and  they experienced significant stress before 
the event began. The next day  the teachers w ere jovial, relaxed, a n d  p ro u d  
of the  p rev ious evenings' success. They felt as though  they h a d  en d u red  
the  right-of-passage and  w ere  now  m em bers of a com puter fraternity.

O ne of the  m ost significant events recorded  in  m y no tes for 1991 
occurred  in  D ecem ber, th e  last day  before th e  C hristm as b rea k  a t the  
closing staff function. O ne of the  linkers approached m e and  com plained  
b itte rly  th a t I h ad  left a ll the  linkers beh in d  (in  com puter know ledge) 
because I d id n 't  spend  en o u g h  tim e teach ing  them . 'You sh o u ld  spend  
m ore tim e w ith  us, then  w e w ou ld  know  m ore too!', he said. H e though t 
th a t I w as w ithho ld ing  know ledge and  sim ultaneously asking too m uch  of 
them . H e rem arked , 'I can 't solve all those problem s, I don 't k n o w  how .' 
The next day  he apologized.
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I rem em ber reflecting on the  incident. In  m y notes I w ro te  th a t I 
th o u g h t there  w ere  tw o problem s associated  w ith  the linkers. T he first 
w as th a t  th ey  w ere tired . T hey w ere  t ire d  o f co n tin u a lly  lea rn in g , 
especially  w h e n  there  appeared  to be  no  e n d , an d  they  w ere  tire d  of 
h e lp in g  o thers because it consum ed m uch  of th e ir tim e. T he second  
p ro b lem  h a d  n o th in g  to do w ith  the  linkers. The user a n d  n o n  user 
g ro u p s  h e ld  h ig h  expectations of the  lin k e r g roup  because th ey  w ere  
chosen  an d  specially  trained. In  fact, som e teachers he ld  considerab le  
anim osity  for the  linker group because they  w ere  thought to be  elite. This 
a ttitu d e  to w a rd  the  linkers w as causing  a  d iv isive  ra ther th a n  un ify ing  
effect am ong teachers.

T he P rin c ip a l’s schedu ler sh o w ed  th a t  w e m et w h e n  school 
reconvened in  January, 1992, and  discussed th e  m atter of the linkers. W e 
decided  to  abort the  linker program  and  abandon  the  Linkage m odel. The 
selection of an  alternative change m odel w as n o t discussed.

M y role a t the  school changed in  1992 because in  January  I re tu rned  
to  the  U niversity  of A lberta to beg in  docto ra l studies. A  fellow  teacher 
th a t I tra in ed  w as selected to assum e m y position  w hile I w as gone. The 
Principal decided  to m aintain com puter technology a t status quo  for 1992, 
and  w e agreed  th a t I w ould re tu rn  to the school once per w eek for a half 
day  to  p rov ide  support and  discuss issues. M y daily  log show ed  th a t w e 
also d iscussed  evaluating  the success of o u r  com puter im p lem en ta tio n  
efforts at the school.

I d id n 't  beg in  the evaluation until M ay of 1992 and  it ex tended  to 
the end  of June. Its purpose w as to assess h o w  w ell im plem entation  h a d  
p ro g resse d , to  de te rm ine  w hat the  d ifficu lties  w ere, a n d  to  su g g e s t 
changes. T he ev a lu a tio n  u tilize d  in te rv ie w s  a n d  a q u e s tio n n a ire  
(A ppendix  C) for data collection, and  resu lted  in  a 66 page docum ent. The 
d a ta  w ere  ana lyzed  an d  the com pleted docum en t, E v a lu a tio n  R eport: 
C o m p u te r T echnologies Im plem entation  P ro g ram  w as p resen ted  to  the  
P rin c ip a l S ep tem ber 2, 1992. T here  w as a fo llow -up q u e s tio n n a ire  
adm in istered  in  June, 1993.

The findings of the Evaluation R eport w ere  significant a n d  h ad  an  
effect o n  im plem enta tion  strategies. T w enty  teachers w ere in te rv iew ed
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y ie ld in g  169 responses th a t  w ere  c lassified  in to  these  n in e  them es: 
su p p o rt, applications of technology, s tu d en t learning, school clim ate, tim e, 
teacher learn ing , change, tra in ing , a n d  hardw are  and  facilities. These 
them es w ere sum m arized  in  five areas. The five major areas, as w ritte n  in  
th e  E valuation  Report, w ere:

1. Support and  T rain ing  (52 of 169 comments)
Support has been  recognized  has been one of the m ost usefu l 

aspects of the  co m p u te r im plem enta tion  program . H ow ever, 
the  suppo rt system  is com plicated, having  m any  'layers ' w ith  
d ifferent roles. Form al inservice train ing  is useful, b u t  equally  
im p o rtan t is th e  in fo rm al n e tw o rk  of su p p o rt peo p le . This 
inform al layer consists of linkers, individuals an d  d ep artm en ts  
w ith  special a reas  o f expertise , an d  the  general sh a r in g  of 
com puter know ledge  am o n g  staff m em bers. The T echnology  
S upport Center, w here  linkers assist each other and  o th er staff 
m em bers, is also of im portance in  the provision of suppo rt.

The need  to  co n tin u e  su p p o rt, in  its v a rio u s  fo rm s, is 
recognized b y  m ost teachers. They also requested m ore train ing , 
preferably on  a regular basis. It should  be noted that large group 
tra in ing  is no longer effective w ith  this diversified  g ro u p  an d  
th a t small g roup  and  one-on-one train ing  are alternatives.

2. A pplications o f Technology (38 of 169 comments)
Phase 1 of th e  p ro g ram  focused on the bu ild ing  of teacher 

com petency  w ith  resp ec t to  u s in g  com puter tech n o lo g y  as 
personal tools. C onsequently , teachers com m ented th a t th e  use 
of com puters as p roductiv ity  tools w as the m ost useful aspect of 
th e  program . A  m uch  sm aller num ber of responses in d ica ted  
th a t using  com pu ter technologies as an  instructional too l w as 
the  m ost usefu l aspect. This can be explained by  the  fact th a t 
only  a small num ber of teachers w ere using CAI in  Phase 1, and  
th a t Phase 2 (com puters u sed  for instruction) has just begun .
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As for the  p resen t a n d  the  n ear fu ture, teachers req u ested  
m o re  in d iv id u a liz e d  a n d  in s tru c tio n a l (sub jec t specific) 
softw are, an d  som e have  even requested  guidance o n  ho w  to 
use co m p u te rs  in  classroom  instruction . For th e  m o st p a rt, 
teachers w ere  n o t rea d y  to  u se  com puters for in s tru c tio n a l 
pu rposes in  Phase 1. H ow ever, m any teachers now  a p p ea r to be 
ready  to  m ove in  th is direction.

3. Time, Teacher Learning, and  Change (33 of 169 com m ents)
The tim e requ ired  to learn  hardw are  and  softw are is a  source 

of frustra tion . In  recen t years, add itional responsib ilities have 
s tra in e d  a n  a lre a d y  b u sy  sch ed u le . The in tro d u c tio n  of 
com pu ter technology has p laced  further dem ands o n  the  tim e 
of a teacher.

The p rob lem  of tim e constraints is com pound by  th e  rap id ly  
c h a n g in g  in d u s try .  C h a n g in g  so ftw a re  a n d  h a rd w a re  
necessitates the  continual u p g rad in g  of know ledge, in  add ition  
to exploring and  learning new  aspects of using com puters.

4. S tuden t Learning and  School C lim ate (32 of 169 com m ents)
Teachers frequently  com m ented  on the value of th e  sharing  

of com puter know ledge am ong the linkers, pockets of expertise, 
and  th e  staff in  general. As a side effect, the sharing know ledge 
h as  in c re a s e d  c o m m u n ic a tio n  a n d  in te ra c tio n  b e tw e e n  
d e p artm e n ts  a n d  in d iv id u a ls  th a t form erly  h ad  no  n eed  to 
in teract. A second side effect has been a  general in te res t in  the  
school an d  increased teacher m otivation.

W ith  respect to s tu d en t learn ing , teachers no ted  th a t there  
has b e en  an  increase  in  s tu d e n t m otivation  (those s tu d e n ts  
u sin g  com pu ters for classroom  activities or special projects). 
Phase 1 w as no t in tended  to p roduce  th is effect since the  m ain  
concern  w as to  develop  teacher com puter com petency . The 
focus o f P h ase  2 is th e  in s tru c tio n a l u se  o f c o m p u te r  
technologies. H ow ever, a  sm all num ber of in d iv id u a ls  have
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already sta rted  using  CAI, and  other instructional softw are, and  
h a v e  a c h ie v e d  n o tic e a b le  im p ro v e m e n ts  in  s tu d e n t  
m o tiv a tio n .

The n e t effect o f these  com bined  factors h a s  re su lted  in  
increased shared  m eaning  (goals) am ong  the teachers, and  has 
generally positively  enhanced school c lim ate.

5. H ardw are a n d  Facilities (14 of 169 comm ents)
Teachers have  expressed  the  v iew  th a t m ore com pu ter labs 

a n d  pods, a n d  com puters in  m ore classroom s w o u ld  be useful. 
As teacher com petency  w ith  com puters has increased , so has 
th e ir  need  fo r h a rd w a re  an d  so ftw are . A tr e n d  for u sin g  
com puters in  in s tru c tio n  is develop ing . T herefo re , concern  
should  center on  the  provision  of sets of com puters th a t can be 
u sed  in g roup  activities (labs, pods, classroom  sets) ra ther than  
ind iv idual w orkstations.

The questionnaires consisted  of 12 questions on  a fou r p o in t Likert 
scale. It w as adm inistered  to  40 teachers. The questions w e re  classified 
in to  six them es: effects of u sing  com puters, su p p o rt and  tra in ing , climate, 
read in ess , tim e, and  success of im p lem en ta tion . These th em es w ere 
sum m arized  in the E valuation  R eport:

1. Support an d  tra in ing
The su p p o rt system  has m any  com ponents, su ch  as linkers, 

lin k er tra in in g , T echno logy  S u p p o rt C enter, a n d  tra in ing . 
A nother im p o rtan t com ponen t of th e  su p p o rt sy s tem  is the 
inform al transfer of com puter know ledge betw een  g roups and  
individuals. The respondents agreed (100%) that teachers shared  
com puter know ledge an d  helped  each other to lea rn  new  skills. 
H ow ever, a  few er n um ber of teachers agreed (81%) th a t they 
w ere  sa tisfied  w ith  the  su p p o rt a n d  tra in ing  th a t  they  h ad  
received . A lm o st all of th is  d issa tis fac tio n  w ith  su p p o rt 
em erged from  the  non  user group.
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2. Success of im p lem en ta tion
The in ten t of Phase  1 of the  p rog ram  w as to b u ild  teacher 

skills w ith  respect to  u s in g  com puter technologies as p e rsonal 
tools. Teachers agreed  (97%) th a t overall, th e  im plem enta tion  of 
com puter technologies has been  a  success, an d  th a t th e  u se  of 
com puters as a p e rso n a l tool has been  help fu l (100%). Few er 
teachers agreed (76%) th a t they  use com puters an d  various types 
of applications frequen tly , an d  th a t the  p rog ram  has m et th e ir 
in d iv id u a l  o v e ra l l  n e e d s  (81% ). A ll c o n s id e r e d ,  
im plem entation of the  p rog ram  w as successful.

3. Effects of using  com puters
Two effects have em erged . Firstly, teachers ag reed  (92%) th a t 

the  program  has been  beneficial to their teaching. Secondly, they  
agreed  (100%) th a t th e  use  of com puters in  the  school has been  
help fu l to students.

4. C lim ate and  readiness
T he clim ate of th e  school is im p o rta n t because  i t  is a n  

indicator of the success of Phase 1 and  it has im plications for the  
success of the  im p lem en ta tio n  of Phase 2. T eachers ag re ed  
(100%) th a t they  sh a re  com pu ter in fo rm ation  a n d  he lp  each  
o th e r  to develop  n e w  skills. This is an  in d ica to r of g o o d  
com m unication  a n d  th e  sharing  of com m on goals. H ow ever, 
few er ag reed  (81%) th a t  th ey  fe lt co n fid en t a b o u t u s in g  
com puters.

O verall, there  is feeling  th a t the im plem entation  of com pu ter 
technologies has been  successful (97%). This could  ind icate  the  
presence of good feelings w ith  respect to change, a  sense  of 
g ro w th  an d  accom plishm en t, an d  a w illingness to  co n tin u e  
w ith  further change.

T he read in ess  of teach e rs  refers to  th e  ex ten t to  w h ic h  
teachers are p rep a red  to  en ter Phase 2 of the  p ro g ram  (use  of
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co m p u ters  for instruction). C onsidering  the  co m p u ter skills 
th a t have  been  developed, the  confidence of the  teachers, the  
varie ty  and  frequency of com puter applications, a n d  the  climate 
o f the  school, it appears that the school is ready  for Phase 2 of 
the  p rog ram

5. T im e
If there is one factor that could create resistance in  Phase 2, it 

is the  tim e dem and  issue. This factor continually  em erges from  
the da ta  as the single major negative factor of Phase 1. Only 44% 
of teachers ag reed  that they  h a d  en o u g h  tim e to  learn  the  
h a rd w are  an d  the software th a t they  n eed ed  to know . Time 
p ressu re  m ay  cause frustration w hich  could  lead to resistance to 
the  program . Unlike some of the o ther issues w hich  appeared to 
be specific to  the non users, this p rob lem  straddles bo th  groups 
(com puter users and  non users).

The E valuation  R eport recognized the existence of the user and non 
u se r g ro u p s  a n d  th e ir  d ifferent needs, an d  the  n eed  for facilities to 
accom m odate the use of com puters in  instruction. In its final pages, the 
repo rt p rov ided  som e insight regarding the m agn itude  of the task  a t hand. 
It sta ted  th a t real change has associated costs a n d  th a t the in tegration of 
c o m p u te r  techno log ies  involves fu n d am en ta l changes to  trad itio n a l 
delivery  m ethods. It also cautioned that these changes often requ ire  policy 
m odification an d  organizational restructuring, a n d  as these changes occur 
the  school w ill appear and  function less like o ther schools a n d  m ore as a 
un ique  entity.

M odel U sage and the Period
W e u sed  the  Linkage model for tw o of the  three years of this period 

(1990 and  1991). In  total, the model w as the basis for our change strategies 
from  M arch  1989 to the end  of 1991. H ow ever, strategies b ased  on this 
m odel w ere  losing  their effectiveness in  m ain tain ing  change m om entum  
in  1991. It w as an  incident w ith a linker a t the  en d  of 1991 th a t prom pted
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u s  to assess th e  u se fu ln ess  of th e  m odel a t  th a t  ju n c tu re  of o u r 
im plem entation. A fter abandoning the  Linkage m odel an d  the  linkers as 
a form al g ro u p , no linker train ing  existed and  a peer-to -peer exchange of 
inform ation flourished . N o other m odel w as im m edia te ly  selected and , 
in  1992, it w as unclear w hich m odel of change, if any , w as the  basis for the 
schools' change strategies.

The P rincipal decided  not to in troduce new  technology projects and  
I w as absent except for one half-day p e r  w eek an d  com m ittee w ork. The 
in ten t in  1992 w as to  m ain tain  sta tu s  quo. N o lin k er tra in in g  existed  
although the  peer-to -peer exchange of inform ation flourished.

1993 and 1994: Instructional Use

Non

Themes

Amount of Use by Computer Users 
non monthly bi-daily
use to daily

Productivity & Autom ation
i

| Instruction

Integration

Figure 13. C om puter Users and  Them es for 1993 to  1994 Period
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W hile the  school d id  n o t ad o p t a  p a rticu la r m odel to  gu ide th e  
change process in  1992, it proceeded laissez faire. A bout half w ay th ro u g h  
1993, the Principal an d  I discussed the Local Process of Change m odel (LPC) 
a t length.

In  the p rev ious period  the use of com puters for p roductiv ity  a n d  
au tom ation  becam e internalized, and  the  use  of com puters for instruction  
w as becom ing m ore w ide  sp read  am ong  com pu ter users. I t w as in  th e  
1993 a n d  1994 p e rio d  th a t the  in stru c tio n a l u se  o f com puters becam e 
en trenched  in  the organization.

C o m p u te rs  h a d  becom e p a r t  o f o rg an iz a tio n a l ro u tin e . T he 
sum m ary  of the E valuation  R eport concluded  th a t com puter technology 
h ad  becom e an  in tegral p a rt of the cu ltu re , and  th a t m uch  of the social 
c o n v e rsa tio n  e v o lv e d  a ro u n d  c o m p u te rs , so ftw a re , a n d  tec h n ic a l 
problem s. In  add ition , the evaluation rep o rted  th a t there 'seem ed to be a  
sense of p rid e  am o n g  teachers in  the  ab ility  of th e  school to sh o w  
leadership  in  the area of using technology in  education.'

In th is period  m ore school functions are au tom ated , m ore CAI w as 
in tro d u c ed , m ore CA I facilities w ere  es tab lish ed , w e p a rtic ip a ted  in  
an o th e r  on -line  p ro jec t, ano ther im p le m e n ta tio n  questio n n a ire  w as 
adm inistered , and  school renovations to accom m odate CAI began.

School P lan
M y no tes for 1993 and  1994 sh o w ed  th a t w e  w ere d esp era te ly  

strugg ling  to procure funding  for renovations. A fter p roducing  the V ision 
2000 docum ent w e com piled the M odern ization  P lan  (the 90 to 92 period). 
In A pril of 1993, w e w ere inform ed tha t the  $20 m illion fund ing  p roposal 
w as rejected, b u t w e w ere invited  to a p p ly  for o ther fund ing  of a  lesso r 
am ount. The P rincipal held  a m eeting w ith  the  m e an d  the d epartm en t 
heads to develop a new  strategy for acqu iring  fund ing . The Principal's 
notes show ed that grants w ere available for schools th a t needed to upg rade  
facilities for the  delivery of CTS (Career a n d  Technology Studies), and  th a t 
w e decided  to  app ly  for these funds. The Principal asked  m e to chair the  
ap p lica tio n  developm en t process and  to  w rite  th e  final docum ent. A  
com m ittee of tw en ty  w as assem bled to  iden tify  the  strands, m odules, an d
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e q u ip m e n t req u ire d  for p ro g ra m  d e liv e ry . This in fo rm a tio n  w as 
com piled a n d  a  docum ent w as w ritten  for subm ission to the School Board. 
O n N ovem ber 29, 1993, the  School Board app roved  the CTS E q u ip m en t 
F u n d in g  P ro p o sa l and  it w as sen t to  th e  p rov incia l D ep artm en t o f 
E ducation. The docum ent w as based  u p o n  the  principles ou tlined  in  the 
V ision 2000 and  contained in form ation  ab o u t ou r educational ph ilosophy , 
CTS philosophy , program s, studen ts, teachers, CTS strands th a t w o u ld  be 
offered, an d  the  required  facilities. The p roposal w as a request for $1.4 
m illion to  u p g rad e  facilities an d  equipm ent, including  com puter centres.

In January  of 1994, w e w ere inform ed that our proposal w as rejected 
b y  th e  p rov incia l D epartm en t o f E ducation . The Principal's schedu le r 
sh o w ed  a n o th e r  m eeting  w ith  m e a n d  th e  d e p a rtm e n t h ead s. H e 
in fo rm ed  u s th a t the p rovincial D epartm en t of Education ind ica ted  th a t 
o u r CTS eq u ip m en t req u est w as too expensive. Once again  w e w ere  
in v ited  to  su b m it ano ther p ro p o sa l b u t  th e  dead line  w as the  e n d  o f 
February . The Principal asked  if I w ou ld  w rite  the proposal an d  chair a  
com m ittee of five. We decided  on  a w hole new  approach. The docum ent 
w as still based  upon  the  concepts ou tlined  in  the  Vision 2000 d o cu m en t 
b u t the  n e w  proposal concentra ted  on  few er CTS strands. It sta ted , 'In  
v iew  of the  capital constra in ts se t u p o n  us, th is rev ised  CTS p lan  w ill 
em p h asize  C om m unications, M anagem en t a n d  M arketing , In fo rm ation  
M anagem ent, and  D esign an d  Innovation  stud ies.' It p resen ted  the  case 
th a t in  considering  the im pact th a t life-long learning, the in form ation  age, 
an d  com m unications w ill have  o n  education , the  selected s trands w o u ld  
b e s t sa tisfy  th e  needs of th e  s tu d e n ts , th e  school, an d  the  D istric t. 
F u rth e rm o re , the  docum en t de linea ted  'an  app roach  to op tim ize  CTS 
d e liv e ry  w h ile  m ax im iz in g  th e  im p a c t o n  academ ic  a n d  o th e r  
com ponents of the school.' I t p roposed  a  new  approach  th a t offered an  
alternative  delivery  system  involving the use  of learning centres equ ipped  
w ith  com puters. The com puters w ould  be clustered  in  g roups of 3 to  5 
called  a covey. A  covey w o u ld  serve ind iv idua ls  or pairs of s tuden ts  a t 
each  w orksta tion  of the  covey. The capital requirem ent w as $379,000 an d  
it in c luded  developing th ree netw orked  lea rn ing  centres w ith  com puters. 
M y no tes show ed  th a t the  R ev ised  CTS E q u ip m en t P ro p o sa l w as
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su b m itte d  to  th e  p rovincial D ep artm en t o f E ducation  a t the  e n d  o f 
February  a n d  w as approved for funding  A pril, 1994.

From  June to  September, 1994 ,1 designed  the  netw ork  requ irem ents 
fo r th e  lea rn in g  centres, and m y  da ily  lo g  show ed  th a t in  O ctober a 
T echnology Team  of four teachers w as fo rm ed  to determ ine instructional 
fo rm at, a n d  e q u ip m en t and fu rn itu re  req u ire m e n ts  for th e  le a rn in g  
centres. The architectural draw ings w ere com pleted  in  N ovem ber, 1994, 
an d  renovations began.

In stru c tio n
A lthough  the  instructional use  of com pu ters w as the  focus of th is  

pe riod , au tom ation  of school functions con tinued . A  Principal’s m em o to 
m e ind icated  that, in  January of 1993, he a n d  the  Superin tendent decided  
th a t  o u r  sch o o l w o u ld  ru n  an  e x p e r im e n t a n d  a ssu m e  a ll th e  
responsib ility , includ ing  financial, of the  tex t book ren ta l system  in  o u r  
schoo l. T he P rinc ipa l's  schedu ler sh o w e d  a m eeting  in  w h ich  w e 
d iscussed  h o w  w e m igh t track text books. I w as asked to review  lib ra ry  
a u to m a tio n  p ro g ram s and  m ake a reco m m en d a tio n  to  h im . A fte r 
carefu lly  rev iew in g  au tom ated  lib ra ry  sy stem s, in  M arch  of 1993 w e  
selected  L ibrary  4™. M y daily log show ed  th a t in  Septem ber, 1993, w e  
began  preparations for autom ation. All 10,000 text books and  1200 s tu d en t 
ID cards h ad  to  be bar coded. In 1994, w e netw orked  the Business Office, 
L ibrary, an d  the Bookstore. We installed w orkstations, a server, L ibrary  4 
softw are, a n d  bar code scanners. Textbook titles and  coding w ere en tered  
in to  th e  lib ra ry  sy s tem  over the  su m m er b y  su p p o rt staff, a n d  in  
Septem ber, 1994,1 began training staff on  the  use  of the system  and  backup 
procedures.

M y no tes show ed  that by  1993, the  m athem atics departm en t w as 
ru n n in g  four CAI courses, and o ther teachers w ere requesting  m ore tim e 
in  com puter labs. The Evaluation R eport of 1992 indicated th a t the staff of 
the  School w as p rep a red  to move into the  instructional use o f com puters, 
how ever, it  w arned  th a t two factors m ay im pede  success: (1) the d em an d  
for m o re  teacher tra in ing , an d  (2) the  n e e d  for ad d itio n a l co m p u te r 
facilities u p o n  w hich  to deliver CAI. M y d a ily  log show ed th a t I h a d  a
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m eeting  w ith  the Principal in  January  to discuss the  issue of teacher access 
to  com puter labs. W e could n o t afford  to  in troduce m any m ore com pu ter 
labs. W e though t the  access p rob lem  m igh t n o t have been the n u m b er of 
co m p u te rs  b u t  in stead  it  m ig h t have  been  th e  num ber of spaces th a t 
teachers cou ld  book. O ur lab book ing  sheets w ere  alw ays fu ll b u t  m y  
observations w ere th a t teachers d id n 't  necessarily  fill the lab. W e decided  
to  in troduce the concept of a com puter pod . A  com puter p o d  w as a  m in i 
com pu ter lab w hich m ay or m ay  n o t have  been  attached to a  server. W e 
in troduced  our first p o d  in  February  (12 M acintosh Classics and  a  p rin te r), 
a n d  m y daily  log show ed that tw o  m ore pods w ith  the  sam e configuration  
w ere  estab lished  in  Septem ber. Two o ther actions prec ip ita ted  from  the  
E valuation  R eport. We in troduced  a Teacher T raining C entre in  O ctober, 
1993, an d  u p g rad e d  the Business E ducation  d ep artm en t from  IBM AT 
com puters to M acintosh LC 475 com puters w ith  a Pow er PC se rver a n d  
e thernet in  1994.

Participation in  the O lym pic D ata Technology Project (1988) a n d  th e  
S tatistics C anada CANSIM  Project (1990-1992) h a d  left an  im pression  o n  
teach ers . M y d a ily  log  sh o w ed  m an y  en tries  w here  teachers w e re  
requesting  access to  on-line activities, includ ing  e-mail. To facilitate th e ir 
requests, w e installed  rem ote access a n d  e-m ail in  M ay of 1993. R em ote 
access allow ed teachers to access a  secured  server a t the school from  hom e 
u sin g  a dial-up m odem . M y observations w ere tha t m ost teachers enjoyed 
u s in g  the  e-m ail b u t  few  (m yself a n d  one o ther teacher) u se d  rem o te  
access. It w asn 't a  tool tha t they  cou ld  find  a u se  for. In ternet access is 
w h a t they  w anted . SchoolNet docum enta tion  show ed that I subm itted  a n  
app lica tion  to D istance Learning to  partic ipa te  in  the  Federally sp onso red  
S choo lN et P roject in  O ctober 1993. T he P ro ject re q u ire d  th a t  w e  
in co rp o ra ted  In te rn e t activ ities in to  th e  cu rricu lum . In an  accep tance  
letter sent to  us Decem ber 15,1993, w e w ere  to ld  tha t our school w as one of 
th irty  schools that w ere selected from  the n inety  applications to partic ipa te  
in  the  Project. W e rem ained in  the  Project un til the end  of 1995. Teachers 
accessed the In ternet w ith  their classes from  the Teacher T rain ing  C entre , 
a n d  e-m ail w as available from  th e  Technology S upport Centre. The first 
y ea r of the  Project w as no t all th a t  successful. In  a Project ev a lu a tio n
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su b m itted  to  D istance Learning after the  first six  m on ths (June, 1994), I 
n o te d  th a t  o n ly  a  few  teachers w ere  a p p ly in g  In te rn e t to  c u rric u la r 
activities, how ever, m any  teachers u sed  the In terne t for personal reasons. 
I conc luded  th a t m o st teachers d id  n o t feel com peten t enough  w ith  th e  
In terne t to  in troduce  it to their classes.

1994 h e ld  rem arkab le  im provem ents in  th e  use  o f com puters fo r 
the  Science D epartm ent. After a m eeting w ith  the d ep artm en t I had  n o ted  
in  m y  da ily  log th a t they  h ad  collectively decided in troduce  CAI. CD-ROM 
b ased  tu to ria ls  w ere  in troduced  in  biology, chem istry , an d  physics. O ne 
teacher in teg ra ted  v arious softw are p rog ram s to construc t a lesson. T he 
s tu d e n t rev iew ed  a tu to ria l from a CD-ROM, construc ted  an  experim ent 
o n  a w o rd  processor, conducted the  experim ent a n d  collected data  u s in g  
p robes a ttached  to a  com puter, calculated the  resu lts u sin g  a spreadsheet, 
a n d  rep o rted  the resu lts o f the experim ent from  a w o rd  processor.

T eachers
M y observations w ere that there w ere th ree  significant changes for 

teachers th a t cam e ab o u t in  this period . These changes ind icated  th a t 
im p lem en ta tion  w as progressing.

The first is th a t the teachers a t the  school h a d  in ternalized  the use of 
co m p u ters  a n d  w ere  em bracing  the  u se  of c o m p u te rs  for in struction . 
M athem atics teach ers  h ad  in troduced  m ore CA I, the  science teachers 
in tro d u ced  it  in  th ree  science subject areas, and  teachers in  English w ere  
looking  for softw are. There was m ore conversation  am ong  teachers ab o u t 
h o w  to use  softw are  in  their courses th an  in  the  p rev io u s period. U sing  
c o m p u te rs  for in s tru c tio n  was im p o rtan t e n o u g h  to  sen d  5 teachers, 
in c lu d in g  m yse lf, to  San  Francisco, C a lifo rn ia , to  v is it the  A p p le  
C lassroom  O f T om orrow  (ACOT) schools, in  January  of 1994, to im prove 
o u r u n d e rs tan d in g  o f using  com puters in  education.

D u rin g  th is  p e rio d  teachers w ere  defin ite ly  com m itted  to  u s in g  
com puters. The P rincipal asked th a t I adm in ister an o th e r questionnaire to  
d e te rm in e  the  s ta tu s  of the  im plem enta tion  p ro g ress . I designed  a n d  
a d m in is te re d  th e  C o m p u te r  T echno log ies Im p le m e n ta tio n  P ro g ra m  
q u estio n n a ire  (A ppend ix  D) in June, 1993. The 53 responden ts to  th e
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questionnaire  w ere  com pu ter users A  com puter u ser is a teacher th a t 
u sed  a com puter a t least once p e r m onth. O f the  53 respondents, 34 w ere 
self-proclaim ed frequent com puter users.

W hen asked if they  ow ned a com puter (Q uestion 11) 38 of 53 agreed 
(72%). W hen  the  frequen t com puter users w ere  asked  how  often  in  a 
w eek they  u sed  a com puter (Question 12), 34 of 34 (100%) responded 3 to 5 
tim es o r m ore. W hen the  entire g roup w as asked  the  sam e question 45 of 
53 (85%) responded  1 to 2 tim es or m ore. W hen the  frequent com puter 
u ser g roup  w as asked to rate  how  frequently  they  used  a  com puter in a 
w eek  (Q uestion 13), 26 of 34 (76%) replied  tha t they  used  com puters either 
every  second day  or alm ost every day. The teachers w ere asked how  m any 
d ifferen t softw are p rog ram s they  u sed  in  a  w eek  (Q uestion 14). In  the  
frequen t com puter user g roup 22 of 34 (65%) rep lied  they  used 3 or m ore 
softw are program s per w eek, and  in  the entire g roup  46 of 53 (87%) replied 
th ey  u se d  a t  least one p e r w eek. The response  from  these questions 
p ro v id ed  th e  P rincipal an d  m e w ith  evidence th a t im plem entation  w as 
progressing.

T he la s t tw o  q u estio n s  ex am in ed  h o w  im p le m e n ta tio n  w as 
p roceed ing  w ith  respect to the  instructional use of com puters. W hen the 
g roup  w as asked  if th ey  though t it w as a  good  idea  to use instructional 
softw are (Q uestion 16), 52 of 53 (98%, one questionnaire had  no response) 
e ither ag reed  or strongly  agreed. H ow ever, w hen  the  group w as asked if 
th ey  u sed  instructional softw are (Q uestion 18), on ly  17 of 53 (32 %) either 
ag reed  or strongly  agreed. All of these responses cam e from  the frequent 
com pu ter users, therefore, 17 of 34 (50%) of the  frequent com puter users 
u sed  instructional softw are. It was apparen t to  the Principal an d  m e that 
th e  in stru c tio n a l use  of com puters w as g row ing  b u t the  u se r h ad  to 
achieve a  com fortable state  w ith  com puters first.

The second  significant change th a t ind icated  tha t im plem entation  
w as p ro g ress in g  w as th e  w ay  tra in in g  h ad  evolved . Teacher tra in ing  
changed  continuously  from  the beginning of im plem entation  in  1987:

• 1987 - large group train ing  began
• 1990 - regularly  scheduled sm all group train ing  in troduced
• 1991 - Technology Support Centre established
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• 1992 - large group tra in in g  stopped
• 1993 - regularly  schedu led  sm all group training s to p p ed
• 1993 - train ing  on d em an d  available upon  request an d

specified topic
N otes m ade w hen the  P rincipal an d  I were discussing th e  results of 

the  questionnaire  indicated th a t  large g roup  train ing  becam e less usefu l 
th an  sm all g roup  train ing  an d  ind iv idualized  help. Therefore large group 
tra in ing  w as stopped  in  1992. R egularly  scheduled sm all g roup  tra in ing  
rem ained  in  effect until 1993 w h en  it w as no longer successful because of 
the  varied  skills of the trainees. It w as replaced w ith  tra in ing  on  dem and, 
in  w hich  a sm all g roup w ith  th e  sam e interests and  skills req u ested  an  
inform al tra in in g  session on  a  specific topic. The T echnology S upport 
C entre prov ide indiv idualized  tra in ing  an d  continued to be effective. The 
linkers also p ro v id ed  in d iv id u a lize d  peer-to -peer he lp , a n d  a lth o u g h  
there  w as no  longer linker tra in in g , they  continued to le a rn  a n d  help  
o thers.

T he t r e n d  in  t r a in in g  d e liv e ry  ev o lv e d  f ro m  g ro u p  to  
ind iv idualized , from  generalized  to specific content, and  from  a  focus on  
p roductiv ity  to  instructional tools. The train ing  evolved as th e  com puter 
skills and  know ledge of the teachers increased. Teachers p rog ressed  from  
a m ental state  of 'I do n 't k n o w  w h a t I need  to  know ' to 'I k n o w  w hat I 
need  to know .'

F urther evidence th a t im plem en ta tion  w as p rog ressing  cam e from  
th e  te a c h e rs ' in c re a s in g  se lf-c o n fid en c e  a n d  se lf-re lia n c e . T he 
Q uestionnaire  revealed  th a t 75% (40 of 53) of the com pu ter u se r g roup  
agreed  or strongly  agreed th a t they  felt confident about u s in g  com puters 
(Q uestion  8). A pprox im ately  one year earlier, the  1992 qu estio n n a ire  
rev ea led  sim ila r find ings (81%, 29 /36) on  the sam e q u es tio n . Both 
questionnaires determ ined  th a t 100% of the frequent users fe lt confident 
(agreed or strongly agreed) ab o u t using com puters.

O ther no tes m ade w h ile  d iscussing  the  q u estio n n a ire  w ith  the  
Principal indicated that w e discussed  the im pact of m y absence w hile I w as 
a tten d in g  the  U niversity  of A lberta  (January 1992 to  S ep tem ber 1993). 
D u rin g  th a t in terval, o th er th a n  w eek ly  visits, com m ittee  w o rk , an d
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su p p o rt p ro v id e d  by  te lephone , I w as n o t availab le . T eachers w ere 
co m pelled  to  d isco v er w ays o f nav iga ting  th e ir  w a y  th ro u g h  da ily  
problem s associated  w ith  using  computers. D uring  th is  tim e the  teaching 
staff becam e m ore self-reliant an d  more w illing to take chances concerning 
the  use, m aintenance, and  repair of com puters. M ore im portan tly , because 
o f m y  absence, o th ers  b eg an  p rov id ing  techno log ical leadersh ip  and  
suppo rt. In  pa rticu la r, the  Principal no ted  th a t the  in d iv id u a l w ho h ad  
assum ed m y  role d u rin g  m y absence had  becom e far m o re  confident and  
com peten t, an d  th a t his technological leadership  w as n o w  significant in  
th e  im plem enta tion  process.

In creased  confidence  a n d  self-reliance on  th e  p a r t  of teachers 
affected th e  type  of tra in ing  they  required. They h a d  p rogressed  from  a 
state  in  w hich  they  though t they  needed to know  every th ing  because they 
d id n 't know  w h a t they  needed  to  know, to a fram e of m in d  in  w hich they 
knew  w h a t they  n eed  to  know  so they d id n 't n eed  to  k n o w  everything 
before th ey  s ta rted  u sin g  the  software. The tra in in g  th ey  requ ired  w as 
h ighly  ind iv idualized  w ith  specific content devised  to  ad d ress  a particular 
p roblem .

M odel Usage and  the  Period
M y da ily  log  ind ica ted  tha t in A pril of 1993 th e  P rincipal and  I 

d iscussed the  m erits of various change m odels an d  th e ir  associated views 
of the  change process. The Local Process of C hange (LPC) m odel w as 
d iscussed  a t length . A lthough  a model to use for s tra teg y  developm ent 
h a d  no t been  se ttled  upon , the  strategies tha t em erged  d u rin g  the period 
w ere gu ided  by  the LPC m odel. The influence of the in te rnal group on the 
change process is sim ilar to  the  Linkage m odel, an d  th e ir  role had  not 
changed  from  the  p rev io u s period. The LPC m o d el is po litical in  its 
o rien ta tion  an d  recognizes the  incentives, constraints, opportun ities, and  
conflicts associated w ith  the change process, factors w h ich  w ere prevalent 
in  o u r  schoo l. M ost im p o rtan tly , th e  LPC m o d e l em p h asize s  
im plem enta tion  strateg ies in  the  form of p lanning , su p p o rt, an d  training, 
w hich  w ere  dom in an t in  the  strategies executed th ro u g h o u t th is period. 
Lastly, th e  LPC m odel places im portance on  the innovation , and  during
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th is  p e rio d  w e  in troduced  m any  new  facilities to encourage the  u se  of 
com pu ters for instruction.

1995: Increased  Instructional Use, and  the  Introduction of Integration
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Figure 14. Com puter Users an d  Them es for 1995 Period

T he LPC m odel w as still em ployed  in  the  1995 period. H ow ever, 
th e  n u m e ro u s  w ide  sp read  inn o v atio n s th a t  occu rred  in  th is  p e rio d  
p ro m p te d  teachers to change the  w ay they  approached  instruction. The 
P rin c ip a l a n d  I w ere  u s in g  a  m ore  eclectic  a p p ro a ch  to  s tra te g y  
d e v e lo p m e n t w h ile  re ta in in g  som e o f th e  o ld e r  a p p ro a c h e s  to  
accom m odate the changing needs of teachers. I believe that near the  end  
of th is p e rio d  w e  w ere im plicitly  using  the  A daptive D evelopm ent (AD) 
m odel. I t is a  m odel tha t the  Principal an d  I had  d iscussed, a long  w ith
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others, because th is m odel w as the  resu lt of the com bination  o f m any  
m odels. T he d a ta  for th is pe riod  w as collected over a  6 m onth  d u ra tio n  
(January to  June, 1995).

This p e riod  rep resen ts  the  final segm ent of the  case study . The 
h a llm ark  o f th is  p e r io d  is th e  in teg ra tio n  of CAI, p ro d u c tiv ity  a n d  
developm en t tools. Teachers w ere beg inn ing  to u n d e rs tan d  th a t u sing  
v a rio u s com binations of co m p u ter so ftw are  could  achieve a d e sired  
instructional result. For th is realization to develop, teachers req u ired  an  
u n d e rs ta n d in g  of v a rio u s  p ro d u c tiv ity  an d  au to m a tio n  to o ls , CA I 
packages, and  ne tw orked  environm ents.

School
In  February , 1995, m y log  show ed  that bu ild ing  renovations w ere  

com pleted . The school no w  h ad  the  facilities it needed  to fully  u tilize  
com puters for s tu d en t learning. The Learning Centres w ere insp iring  and  
the  teachers w ere p ro u d  of them . Fundam entally , the facilities w ere  the 
resu lt o f a long process and  they  dem onstra ted  the schools' com m itm ent 
to  use com puter technology for instruction. This com m itm ent d id  n o t go 
unnoticed  and  as the year progressed  several events occurred th a t a ttest to 
the  fact th a t the school w as gaining recognition for its innovative efforts.

The P rinc ipa l's  no tes show ed  th a t the first ev en t h a p p e n e d  in  
February. The D istrict h ad  approached the  Principal to establish the school 
as a leader for a g roup  of schools. The group was called a  family. There 
w ere  e ig h t fam ilies in  th e  D istrict. The role of o u r  school w as to  
d em o n stra te  the  use  o f com puters in  education , assist o ther schools in  
u sin g  co m p u te rs , a n d  to  p ro v id e  a co n d u it for th e  fam ily  fo r th e  
com m unication of ideas relating to the use  of com puters.

M y no tes sh o w ed  th a t the  second event occurred  in  A pril. The 
Principal w as app roached  by  a  local M LA to provide insight abou t u sing  
com puters in  education . The G overnm ent w as a ttem pting  to estab lish  a 
com pu ter technology  assistance p lan  for schools in  o u r province. The 
MLA th e n  requested  th a t a  p resen ta tion  be m ade to a sub-com m ittee in  
the  A lberta  Legislature. The Principal asked me to the do  the p resen tation  
and , in  A pril, I de livered  a com puter d riven  presentation about the  use  of
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com puters for learn ing  and  som e of the  obstacles tha t w e  experienced  
d u rin g  ou r im plem entation process.

M y no tes recorded  the  th ird  and  fo u rth  events in  M ay  a n d  June. 
These w ere bo th  tours of our school by  instructors from a local college, and  
teachers from  a  school district from  another city.

In stru c tio n
The Business Office database files show ed  tha t w e ra n  the  Library 

4™ au to m ated  lib rary  system  to  hand le  the  re tu rn  of tex t books for the 
first tim e in  January , 1995. The Business Office, the Book Store, an d  the 
L ibrary w ere netw orked, and all tex t books w ere  entered into the  database 
th ro u g h  the  use  of bar code scanners. A u tom ating  the tex t book  rental 
system  saved  u s significant am ounts of tim e d u rin g  sem ester s ta r tu p  and  
closure, w h en  books w ere checked in  an d  o u t for each s tu d e n t. W hen 
perfo rm ed  m anually  the task requ ired  tw en ty  people for tw o  days, w hile 
the  a u to m a te d  system  com pleted  th e  ta sk  in  th ree  h o u rs  u s in g  four 
scanning  w orksta tions and 8 people. The Business Office reco rd ed  th a t 
la ter in  the  year w e began the retroconversion  of the lib rary  books and  it 
becam e p a r t  of th e  au tom ated  lib ra ry  system . H ow ever, th a t  process 
co n tin u ed  th ro u g h  the sum m er a n d  b ey o n d  th e  data  co llection  o f this 
study.

The m ost significant even t in  th is p e rio d  w as the  com ple tion  of 
renovations: th ree  new  Learning Centres, tw o  new  com puter labs, a  new  
Teacher Resource Area, an add itional Science area, and  a  N etw ork  Centre. 
The ne tw ork  cabling w as installed  by  contractors b u t te rm in a tin g  cables 
an d  se tting  u p  pa tch  panels w as com pleted  by  three teachers, includ ing  
m yself. The N e tw o rk  C entre linked  all th e  o ther areas w ith  e th e rn e t 
cabling an d  it the  contained servers, hubs, a n d  a  router. A  no te  in  m y log 
ind icated  th a t w e h ad  m ade several com m ents regard ing  ou r am azem ent 
th a t som e teachers in  the school h a d n 't u sed  com puters w hile  som e of us 
h ad  learned  to install com puter netw orks.

The P rincipal w as determ ined  to  en su re  th a t the L earn ing  C entres 
w o u ld  be successful by  com m itting finances a n d  his personal a tten tion  to 
the  C entres. Invoices recorded th a t the  largest Learning C entre  consum ed
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$70,000 of school fu n d s for equipm ent. The L earning C entres w ere  filled 
w ith  M acin tosh  PP C  5200 co m p u te rs  a n d  th ere  w ere  tw o  se rv e rs  
(M acin tosh  7300 a n d  M acin to sh  6100). T he th ree  C e n tre s  h a d  the  
com bined  capacity  to  accom m odate 180 studen ts. In  a d d itio n , 50 m ore 
s tu d e n ts  cou ld  be acco m m o d ated  in  the tw o co m p u ter lab s . W hile 
teachers could book en tire  com puter labs, they could only  reserve portions 
o f th e  L earn ing  C en tres. In itia lly  w e d id n 't  a llow  an y  re se rv a tio n s , 
h o w e v e r, th e  C e n tre s  w ere  a lw ay s o p en  to  s tu d e n ts  d u r in g  th e  
in s tru c tio n a l school d a y  an d  th is  occasionally  cau sed  a  sh o rta g e  of 
w orksta tions w hen  teachers a rriv ed  w ith  en tire  classes. B ooking sheets 
show ed  th a t initially  the  C entres w ere  m oderately busy , b u t b y  m id  year 
they  w ere alw ays busy.

W e p ro v id e d  th e  T eacher R esource C en tre  w ith  5 M acin to sh  
com puters (various types), a  LaserW riter p rin ter, an  inkjet co lo r p rin te r, 
an d  a  scanner. This facility w as open  to teachers all d ay  lo n g  o n  a first 
com e first served  basis. M y observations w ere  th a t the  C en tre  w as 
occupied to capacity alm ost all day  from  the day  it opened.

The Science a rea  facilitated experim ents th a t needed  d ig ita l p robes 
a n d  sensors, a n d  so ftw are  sim ulations. A lthough  c o m p u te r book ings 
show ed  tha t m uch  of the  science CAI delivery  occurred  in  th e  L earn ing  
C entres, the Science area  w as necessary for in tegrated softw are app roach  to 
lea rn ing .

In  th is p e rio d , a u to m atio n  m ade its w ay  in to  th e  A u to m o tiv e  
departm en t. Two au tom otive  teachers decided to in troduce  d ig ita l p a rts  
a n d  repa ir m anuals. The autom otive studen t w as assigned a  rep a ir  task. 
The s tu d en t w ou ld  access the  CD-ROM based  references to  collect an d  
p rin t pe rtinen t inform ation, such  as diagram s, disassem bly a n d  assem bly 
instructions, an d  a lis t o f requ ired  parts. Then the s tu d en t w o u ld  beg in  
the  repair. In m y notes, I recorded tha t the teachers repo rted  th a t studen ts 
liked  the  approach, as opposed  to  a lecture style, because it w as very  task  
oriented. The teachers also liked it because they  had  m ore tim e to  observe 
and  gu ide students, a n d  the stu d en t m ade fewer errors.
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T eachers
There w ere  tw o noticeable trends in  this p e riod  th a t I recorded  in  

m y  notes. The first is th a t teachers were beginning  to take ow nership  of 
th e ir learn ing  a n d  the  softw are they  w ere using. As n o ted  in  the  last 
period, the type  of su p p o rt and  train ing  required changed as the  com puter 
u ser group becam e m ore know ledgeable. It con tinued  to change in  this 
period . The u se rs, b o th  novice an d  advanced, sp en t considerab le  tim e 
show ing  each o th e r  so ftw are  a n d  how  to  use  th e  n ew  in stru c tio n a l 
netw orks. I con tinuously  red irected  inquiries and  requests for assistance 
to  o ther teachers o r departm en ts having  expertise in  a  particu la r use of 
com puters. Teachers w ou ld  seek inform ation, w hen  th ey  needed  it, from  
w hom ever possessed  th e  know ledge. Alm ost all know ledge w as acquired 
peer-to -peer. C onsequen tly , th e  Technology S u p p o rt C en tre  an d  the  
Teacher Training C entre w ere disbanded. Teacher learn ing  occurred every 
place in  the  school, a n d  su p p o rt could  be found  from  fo rm er linkers, 
advanced users, a n d  m yself in  the Teacher Resource area  an d  the  N etw ork 
Centre.

The se c o n d  n o ticeab le  tre n d  is th a t  c o m p u te r  u se rs  w ere  
investigating w ays to u se  com puters for learning. M y notes show  that in  
January  of 1995, teachers came to m e on a regular basis for instruction  on 
the  use of the In terne t in  their courses. The SchoolNet project w as still in  
progress and  teachers w ere using  it, however, the cause for the  increased 
en thusiasm  cam e from  th e  know ledge tha t the In terne t w as go ing  to be 
availab le  in  th e  n e w  L earn ing  C entres (opening  th e  en d  of February) 
th rough  our ow n  ISDN connection.

The opening  of the  Learning Centres precipitated  abu n d an t requests 
to  load  various ty p es softw are on  w orkstations an d  servers. Invoices 
show ed th a t m any  departm ents d iverted  sizable portions of the ir budgets 
to  the  purchase of cu rricu lum  based  software. M y daily  log  contained  
en tries p e rta in in g  to  questions from  teachers w ho w ere  investiga ting  
various com binations in  w hich softw are program s could  be u sed  together 
to achieve new  teach ing  strategies. Teachers discussed am ong them selves 
w hich strategies w orked  and  w hich d id  not.
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The Principals ' notes contained rem arks regard ing  requests he  h ad  
received from  m any  teachers to a a ttend  conferences w here com puters in  
ed u ca tio n  w as the  focus. In  February  of 1995, five teachers, inc lud ing  
m yself, w ere  sen t to a conference held  in  D enver. C onversations w ith  
a ttendees revealed  tha t m any  schools w ere in  sim ilar situations, an d  they  
too w ere  seek ing  new  w ays to use com puters for learning. W e re tu rn ed  
w ith  app recia tion  that change is a long process and  th a t o u r situation  w as 
no t un ique. O ne highlight o f the trip  w as th a t before w e left D enver, w e 
v isited  a  m ajor innovative telecom m unications com pany th a t specialized 
in  s a te l l i te  a n d  fib e r o p tic  t ra n s m is s io n  a n d  s ta te -o f - th e -a r t  
com m unications, including teleconferencing. It p rom pted  som e thinking.

In  June the  Principal forw arded  to m e a hand  w ritten  letter a ttached 
to  an  article. The first sentence of the letter said, 'This article rep resen ts 
so m ew h at p a r t  o f w hat w e h ad  in  m in d  for teleconferencing  for the  
fu tu re .' T he artic le  described  the  use  o f v ideo  teleconferencing  for 
in struction  in  CTS, including a 'talking to the  experts' segm ent. Before I 
re tu rn ed  the  article to the Principal, I w rote on  it, 'Teachers are  becom ing 
creative  in  th e ir view  of ho w  com puters m igh t enhance lea rn in g  an d  
supp lem en t trad itional pedagogy.'

M odel Usage and  the Period 
A t the  beginning  of th is period, w e w ere still u sing  LPC m odel for 

gu id ing  stra tegy  developm ent. I am  no t sure  how  suitable it w as a t that 
point. H ow ever, by  the end  of the period  w e w ere developing  strategies 
th a t w ere  b ased  on  the A daptive  D evelopm ent (AD) m odel. This m odel 
a llow ed  flexible stra tegy  developm ent because it w as the  resu lt of the 
com bination  of four m odels: rational p lanning , social interaction, h u m an  
p rob lem  solving, and  political. It p rov ided  a m ore eclectic app roach  for 
s tra te g y  dev elo p m en t. In  o u r d iverse  school en v iro n m en t w ith  its 
various g ro u p s th a t had  evolved  du ring  im plem enta tion  w e  n eed ed  to 
develop several sets of the strategies, some just for a specific group.

T he AD m odel ou tlined  linkage, openness, leadersh ip , ow nersh ip , 
and  rew ards as critical factors du ring  change. The Principal an d  I believed
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th a t linkage and leadersh ip  w ere still required  in  1995, a n d  th a t ow nership  
of the  learn ing  and  th e  softw are, used for instruction a n d  in tegration , w as 
develop ing  am ong teachers.

Finally, his no tes show ed that the Principal an d  I th o u g h t th a t w e 
w ere  still required  to  perfo rm  the role of change agent, an d  in  this m odel 
the  change agent still in itia ted  strategies, su p p o rted  the  in te rn a l g roup , 
an d  linked  the in te rnal g roup  to resources and  inform ation. W e believed 
th a t teachers w ere im p o rtan t in  the process of de te rm in ing  h o w  to use  
softw are for learn ing  by  m odifying and  ad ap tin g  its use. The AD m odel 
p u rp o rts  that it is the  in ternal group (teachers) that m odify  th e  externally  
developed  innovation .

S u m m ary
F igure  15 su m m arize s  the  usage  of change m o d e ls  over th e  

d u ra tion  of the case study .

1990 1991 1992

Figure 15. Sum m ary of M odel Usage Over the  D uration of the  S tudy

The school w as in  an  alm ost static state  regard ing  change in  1987. 
T eachers resisted  th e  im p lem en ta tio n  of co m p u ter tech n o lo g y  ev en  
tho u g h  they  u n d ers to o d  very  little about the innovation . T he Principal 
and  I developed change strategies designed to reduce resistance an d  direct 
the  change process based  on  the ELOC m odel.

By 1988, the com pu ter users in the school had  acqu ired  know ledge 
abou t the innovation a n d  they  regularly  u sed  com puters for p roductiv ity  
a n d  au tom ation . T hese  conditions im posed  im possib le  d e m a n d s  on  
m yself, th e  change fac ilita to r, to  m anage the tra in in g  a n d  assistance.
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These circum stances led  to the  selection of the  L inkage m odel in  M ay of
1988, an d  a  sh ift in  m y  role from  change facilitator to linker. In  M arch of
1989, w e assem bled  a linker g roup  an d  trained  them  w ith  respect to the 
techn ical aspec ts o f com puters. They assisted  in  p ro v id in g  com puter 
su p p o rt for the staff in  the  school.

The u se  o f th e  L inkage m odel con tinued  in to  th e  n ex t pe riod  
th ro u g h  to  th e  en d  of 1991. In  th is period  (1990-1992) teachers w ere 
ro u tin e ly  u s in g  co m p u te rs  for p ro d u c tiv ity , a u to m a tio n , a n d  som e 
instruction . W e abandoned  the Linkage m odel because stra teg ies derived 
from  the m odel w ere  losing their effectiveness . N o particu lar m odel w as 
selected to replace it.

I h a d  less p resence  in  th e  school be tw een  Jan u ary  of 1992 an d  
S ep tem ber of 1993. The P rinc ipa l decided  n o t im p lem en t an y  m ajor 
com puter changes d u rin g  th is period , b u t change con tinued  in  a  Laissez 
faire  m anner. Som e positive  u n in ten d ed  effects dev e lo p ed  d u rin g  m y 
absence: Teachers becam e m ore confident an d  self-relian t regard ing  the 
u se  o f c o m p u te rs , a n d  o th e rs  b eg an  d e m o n s tra tin g  tech n o lo g ica l 
leadersh ip . N o ap p aren t m odel w as in  use until abou t the  m idd le  of 1993 
in  the  next p e riod  (1993-1994) w hen  a discussion w ith  the P rincipal lead to 
a t le a s t th e  im p lic it selection  of th e  LPC m odel. By th is  tim e the  
in s tru c tio n a l u se  of co m p u ters  w as rou tine  in  th e  schoo l a n d  som e 
in tegration  w as em erging.

R enovations w ere  com pleted  in  the last p e riod  (1995), an d  m any 
new  facilities for u sin g  com puters in  learning w ere available. N o t only 
d id  instructional use of com puters increase bu t the  in teg ration  of softw are 
for ach ievem en t of educa tional outcom es increased . T he school now  
su s ta in ed  a  d iverse  learn ing  env ironm ent w ith  g roups th a t  h a d  varied  
in terests a n d  skills. Teachers w ere tak ing  ow nership of their learn ing  and  
th e  so ftw are  th a t  th ey  u se d  for s tu d e n t lea rn in g . T hey  w ere  also 
investigating  n ew  w ays to use com puters to achieve desired  outcom es. In  
th is n ew  env ironm ent the  Principal an d  I required  a m ore  d iverse  m odel 
to follow  for stra tegy  developm ent. N ear the en d  of the  p e rio d  w e w ere 
using  the  AD m odel for strategy developm ent.
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T h ro u g h o u t the  d u ra tio n  of the  case  s tu d y  an o th er in flu en tia l 
g roup  ex isted  in  the  school. A  group of fo u r teachers, know n as th e  
"senators", com m only  influenced o ther teachers in  the  school and  w ere  
freq u en tly  c o n su lte d  an d  d irec ted  by  th e  P rinc ipa l. H eld  in  close 
confidence b y  th e  Principal, they  w ere an  in fluen tia l a rm  of the fo rm al 
leadersh ip  in  th e  school. Roger's (1995) re fe rred  to  g roups hav ing  th is  
k ind  of in fo rm al pow er as "old wom en", a n d  u n d e rlin ed  the im portance 
of th e ir ro le  in  com m unicating  ideas a b o u t th e  innovation  w ith in  th e  
o rgan ization . H ow ever, w ith in  this context o f im plem enting  com pu ter 
technology in  th e  school, the senators w ere  o f no  consequence. Tw o 
teachers o f th e  g roup  w ere no t in terested  in  com pu ter technology a t all. 
A t best, th e  sen a to rs  h e ld  a  n eu tra l p o s itio n  w ith  respect to  u s in g  
com puter techno logy  and  in  no w ay  facilitated  its im plem entation. T he 
Principal, h o w ev er, w as com m itted to im p lem en tin g  com puters in  th e  
school, an d  h is  sphere  of leadersh ip  and  in fluence , an d  inform al a n d  
form al pow er, w as extensive. H e was able to  gu ide  the  im plem entation of 
com puter techno logy  w ithou t the  usual in fluence of the  senators. Since 
the senato rs d id  no t p lay  a significant ro le  in  im plem enting  com pu ter 
technology, a n d  know ledge of their existence d id  n o t increase the readers 
understand ing  of the case, I decided no t to include  the senators in  the case 
study.
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CHAPTER V 

CASE ANALYSIS
The CBAM has been  selected as the  analytical m odel for th is case. It 

w ill be used  to de te rm ine  the  chang ing  conditions over th e  d u ra tio n  of 
th e  s tu d y  and  to link th e  p e rio d s o f th e  case to  m odels. To change 
som eth ing , som eone h as to  change first (H ope, 1996). The CBAM places 
em p h asis  on  peop le  a n d  the  genera l p a tte rn  o f ev o lv in g  concerns of 
p a r t ic ip a n ts  as th e  in n o v a tio n  m o v es  th ro u g h  im p le m e n ta tio n  to  
in te rn a liza tio n  (H all & H o rd , 1987). The CBAM has b een  p a rticu la rly  
usefu l in  studies of technology innovations (Saye, 1997).

The CBAM
The CBAM is a dynam ic m odel in  w hich the  change facilitator (CF) 

p e rfo rm s a cen tral ro le  in  assessing  change cond itions a n d  ap p ly in g  
resou rces an d  in te rven tions to  p ro m o te  the  success o f th e  innovation . 
M em bers of the  o rgan iza tion  are  active in  the change p rocess an d  the  
innovation  is m odified a n d  adap ted  as it  is im plem ented. The focus of the 
CBAM is on ind iv iduals , the innovation , and  the  context. T he CF uses 
th ree  diagnostic tools to  m onitor these aspects du rin g  change: innovation  
configuration (IC), stages of concern (SC), and  levels of use (LU).

Innovation  configuration  refers to  the  various form s in  w hich  the  
in n o v a tio n  m ay be im p lem en ted  as it is m odified  a n d  a d a p te d  b y  the  
in te rnal group. A n evaluato r, a  g roup  o f evaluators, or a  CF iden tify  a 
checklist o f these configurations, a n d  d u rin g  im p lem en ta tion  a checklist 
can  be used  to m onitor p rog ram  progress (H ord et al., 1987). Innovation  
configura tions for th is case s tu d y  w ere  p redom inan tly  id en tified  a t the  
beg inn ing  of the case (Table 5). I slightly m odified the them es p resen ted  in  
Table 5 to  produce the com ponents lis ted  in  Table 10.
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Table 10
Innovation Configurations for Case Study

Component Description
0 n o n  u se
1 acceptance of com puter technology
2 using  com puters for p roductiv ity  

u sin g  com puters for au tom ation
3 usin g  com puters for instruction
4 using  com puters for integration

The s tra te g y  o f th e  CF is a set of in te rv en tio n s  a n d  resou rce  
allocations th a t p ro v id e  a m ethod  of gu id ing  the change process. As th e  
stra tegy  of the  change process affects the  people of th e  organization , th e  
people affect the  change process, and  the innovation is th e  outcom e of the  
in te rac tion  (Riffel & L evin, 1997). The IC, SC, a n d  LU a re  tools th a t  
m easu re  the  p ro g ress  o f successfu l change as im p lem en ta tio n  occurs. 
M o v em en t fro m  o n e  lev e l o f u se  to  a n o th e r, o r  o n e  in n o v a tio n  
c o n fig u ra tio n  to  a n o th e r , im p lie s  fu r th e r  im p le m e n ta tio n  of th e  
innovation. W hen  A nderson  (1997) described CBAM h e  no ted  th a t "Each 
h igher level is p o r tra y e d  as m ore  desirable and  d ifficu lt to  im p lem en t 
th a n  the p rec ed in g  step" (p. 347), and  th a t p ro g ress io n  m oves from  a 
teacher-cen te red  to  s tu d en t-cen te red  focus. Som e teach e rs  m anage to  
reach  the in teg ra tion  level of use  in  w hich collaboration am ong  teachers is 
a  characteristic. IC p rogresses from  non use to in teg ra tion  w hile  SC a n d  
LU progress from  aw areness an d  non  use, respectively, to  refocusing a n d  
renew al (Figure 16).
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Figure 16. CBAM: Progress of Successful Im plem entation

T he p ro g re s s io n  th ro u g h  lev e ls  o f  u se  a n d  in n o v a tio n  
configurations as change proceeds is reinforced by  com plem entary  w ork  
conducted  b y  L eithw ood an d  M ontgom ery  (1987) in  C anada. T hey 
ack n o w led g ed  th e  CBAM levels of use  fram ew o rk  b u t in tro d u c ed  
In n o v a tio n  P ro files in stead . In n o v a tio n  p ro file s  a re  a se t of k ey  
dim ensions, invo lv ing  know ledge and  practice, th a t users m ight p rogress 
th ro u g h  befo re  reach ing  an  id ea l im p lem en ta tio n  of the  innovation . 
Im plem entation  is increm ental a n d  grow th occurs as the  user progresses 
th ro u g h  a sequence of operationally  defined  levels of use. Innovation  
profiles idealize  a  hypothetical p rogression  from  one state of practice to  
another. A u se r profile describes w here a user fits on  the profile at a given 
po in t in  the  im plem entation  process. A nderson (1997) noted that there is 
m o re  in  c o m m o n  b e tw ee n  in n o v a tio n  p ro f ile s  a n d  in n o v a tio n  
configurations th an  betw een innovation profiles and  levels of use. In any  
case, a p rogression  th rough  levels occurs as im plem entation  proceeds and  
an  innovation  profile is a tool for assessing the degree of im plem entation 
of a change.

W h ittin g to n 's  (1993) perspectives on  s tra teg y  prov ides a  u sefu l 
typology for illu stra ting  the changing  conditions identified  by  IC, SC, and  
LU. The cond ition  a t the beginning of the IC an d  LU scales is non  use of 
the  in n o v a tio n , a n d  SC is aw areness of the  innovation . F rom  th e  
perspective o f th e  ind iv idual, n o n  use is a  desirab le  position  regard ing  
change because it requires the least am ount of energy  and  provides the

non use
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g rea tes t am ount of stability. Therefore, the outcom e is profit m axim izing  
from  the  perspective of the  in d iv id u a l, an d  the  strategy to n o t use  the  
in n o v a tio n  is de libera te . A t th e  o ther en d  of the  scales, u se  o f th e  
in n o v a tio n  p resen ts  m u ltip le  com plex ities. The cond ition  is one of 
u n certa in ty  and  variability , a n d  the  innovation  user is challenged  w ith  
exam in ing  m ultip le  so lu tions a n d  im provem ents w ith  no clear d irec tion  
fo r add itional success. Therefore, the  change is pluralistic reg a rd in g  goals 
a n d  desirable outcom es since there  are  m any variants of possible solutions 
a n d  im provem ents, an d  the s tra teg y  to achieve these is em ergen t ra th e r 
th a n  deliberate.

W hittington's typology consists of tw o axes (Outcomes a n d  Process) 
a n d  four quadrants: singular outcom es and  deliberate strategies, singu lar 
ou tcom es and  em ergen t stra teg ies , p lu ra lis tic  outcom es a n d  em erg en t 
strategies, and  pluralistic outcom es and  deliberate strategies. Since IC, SC, 
a n d  LU appear to evolve from  singu lar outcom es and  deliberate strategies 
to  p lu ra lis tic  ou tcom es an d  e m e rg en t s tra teg ies  as im p le m e n ta tio n  
p rog resses, these com ponents can  be p lo tted  on W hitting ton 's typo logy  
(Figure 17).
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PROCESSES 
Deliberate ■<

OUTCOMES
Singular

Emergent

▼
Pluralistic

F igure 17. T ypology based  on  W hitting ton 's (1993) Perspectives an d  
CBAM’s IC, SC, and  LU

A nalysis of Case S tudy U sing CBAM
The case study  w as review ed for any  instances th a t m ay reflect som e 

aspec t of the  p rogress of change d u rin g  the  five p eriods extending from  
1987 to 1995. A to tal of 182 statem ents w ere ex tracted  from  the case and  
th en  classified using  the  levels of IC (0 to 4), SC (0 to  6), and  LU (0 to 6). 
For each of the  five periods of the case study  the average values of IC, SC, 
and  LU w ere calculated. The extracted statem ents, their classifications, and  
averages a re  p resen ted  in  A ppendix  A. A su m m ary  of the  resu lts is 
p ro v id ed  in  Table 11.
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Table 11
Summary o f Averages of IQ SC, and LU for Each Period

Period IC SC LU
1987 0.41 0.14 0.45

1988-89 1.29 1.50 2.11
1990-92 2.12 3.24 3.30
1993-94 2.67 4.00 4.08

1995 3.15 5.13 4.53

The averages o f IC, SC, and  LU show  an increase in  va lue  for each 
successive period  o f th e  case, ind icating  th a t on each  o f th e  m easured  
com ponents (IC, SC, a n d  LU) p rog ression  h ad  occurred , a n d  therefore, 
som e change h ad  occurred . The average value of IC rose  from  0.41 in  1987 
to  3.15 in  1995, from  approxim ately  the m id  po in t b e tw een  n o n  use and  
acceptance of co m p u te r technology to u sin g  com pu ters for instruction. 
The average SC level ro se  from  0.14, aw areness or n o t concerned, to 5.13, 
collaboration, over th e  d u ra tio n  of the study. The LU level also increased 
from  approxim ately  the  m id  po in t betw een non  use a n d  o rien tation  (0.45) 
to  m id w ay  b e tw ee n  ro u tin e /re f in e m e n t an d  in te g ra tio n  (4.53). The 
progression  of IC, SC, a n d  LU is illustrated in  Figure 18.
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Sum mary of A verages

collaboration

routine-integration
L e v e l  3 - — * ?

productivity/autom ation
-instructionnon use

awareness

1 9 8 8 -8 9 1 9 9 0 -9 2 1 9 9 3 -9 41987 1995
P e r io d

 IC (0 to 4) SC (0 to 6) LU (0 to 6) !

Figure 18. Sum m ary of Average Values o f IC, SC, an d  LU O ver the Five 
Periods of the Case Study.

The average values illustrate trends over tim e b u t they depict little 
about the  range and  d istribu tion  of IC, SC, an d  LU values. For exam ple, 
a lthough  the  h ighest average value of IC w as 3.15 (instruction), by  the end  
of the s tu d y  som e teachers h a d  actually achieved im plem entation  to level 
4 (integration) of IC. The range of classified levels for IC, SC, LU for the 
periods of the  study  are illustrated in Figure 19.
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Range o f Levels o f IC , SC, an d  LU

Period
1987

1988-89

1990-92

1993-94

1995

C  (0 to 4) SC (0 to 6) LU (0 to 6)

Figure 19. Range of Levels o f IC, SC, a n d  LU O ver the  Five Periods of
the  Case S tudy

Some teachers had  achieved level 6 (refocusing) in SC an d  level 6 
(renew al) in  LU by  the end  of the study . N otice th a t the bo ttom  o f th e  
range  rose in  the  1993-94 and th e  95 periods as som e teachers ach ieved  a 
h ig h er level of IC (integration), SC (collaboration), an d  LU (in tegration) 
d u rin g  the 1990-92 and  the 1993-94 periods.

The average  values of IC, SC, a n d  LU d em o n stra ted  a tre n d  of 
p rog ression  to h igher levels th ro u g h o u t th e  d u ra tio n  of the case s tu d y . 
T he range  reveals th a t im plem enta tion  w as ach ieved  at a h igher level 
(early adopters) an d  a lower level than  the  average for each period. In  fact, 
there  w ere still n on  users in the 1990-92 p e rio d  in  sp ite  of averages of 2.12 
(IC), 3.24 (SC), an d  3.30 (LU), and  higher levels of 3 (IC), 5(SC), and  5 (LU). 
The d is tr ib u tio n  of levels w ith in  each p e rio d  w ill help  to c larify  th e  
relationship  betw een  the average levels an d  the  range.

The d istribu tion  of frequencies of each level w ith in  the IC, SC, a n d  
LU categories w ere  counted a n d  converted  to a percentage of the  to ta l 
frequencies for all levels of the particu lar category  (IC, SC, or LU) o f th e  
period . For exam ple, of the statem ents classified for IC in 1987, 12 w ere  
level 0, 3 w ere  level 1, and  2 w ere level 2. The percentages of each level of
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the to ta l n u m b er of classified statem ents (17) for IC w ere calculated (level 0 
= 71%, level 1 = 18%, and  level 2 = 12%). The frequencies for IC, SC, a n d  
LU are  g iven  in  A ppendix  B and  their respective percentages are show n in  
Tables 12,13, an d  14.

Table 12
Percent D istribu tion  o f S ta tem ents for IC

Period
Level

0 1 2 3 4
1987 71 18 12 0 0

1988-89 29 18 47 6 0
1990-92 12 12 28 48 0
1993-94 0 8 25 58 8

1995 0 0 15 54 31

Table 13
Percent D istribu tion  o f S ta tem ents for SC

P eriod
Level

0 1 2 3 4 5 6
1987 86 14 0 0 0 0 0

1988-89 25 25 30 15 5 0 0
1990-92 12 0 12 29 24 24 0
1993-94 0 0 17 0 50 33 0

1995 0 0 13 0 0 38 50

Table 14
Percent D istribu tion  of S ta tem ents for LU

Period 0 1 2 3 4 5 6
1987 64 27 9 0 0 0 0

1988-89 26 0 16 53 5 0 0
1990-92 10 0 0 40 40 10 0
1993-94 0 0 8 0 67 25 0

1995 0 0 0 13 40 27 20
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In  1987 each category (IC, SC, an d  LU) w as concentrated a t low er 
levels a n d  no  im plem enta tion  h a d  occurred  a t h igher levels. A  sh ift 
occu rred  in  each period  to w ard  h igher levels o f im plem entation. It is 
ap p aren t th a t frequencies w ere stratified  across m ore than  one level in  any 
g iven  category  w ith in  a  period . The d is tribu tion  of frequencies across 
levels is m ore conspicuous w hen  illustra ted  by  area charts (Figures 20, 21, 
an d  22).

P ercen t D istribution of S ta tem en ts  for 
IC

P e rce n t

Level|
i

Figure  20. Percent D istribu tion  of S tatem ents for IC O ver Levels for 
Each Period
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P ercen t D istribution of S ta tem en ts  for 
SC

P e r c e n t

L eve l

Figure 21. Percent D istribution of Statem ents for SC O ver Levels for 
Each Period

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



146

P ercen t D istribution of S ta tem en ts for 
LU

i

i  
I 
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i

L e v e l  J 6
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Figure 22. Percent D istribution of Statem ents for LU O ver Levels for 
Each Period

The d is trib u tio n  of frequencies dem onstra tes a p rog ression  from  
lo w  levels o f IC, SC, an d  LU to h ig h e r levels as im p le m e n ta tio n  
proceeded. This w as also apparen t in  the sum m ary of averages (Figure 18). 
As in  the case of the sum m ary of averages IC, SC, and  LU the d istribu tion  
of frequencies appear to have sim ultaneously  progressed to h igher levels 
th ro u g h  the  periods.

The d is tribu tion  of frequencies illustrate  m ore th an  p rog ression  of 
the categories (IC, SC, and  LU) to  h igher levels. The area  shapes o n  th e  
d is trib u tio n s have  a sm all lead ing  edge, a larger m iddle  po rtion , a n d  a 
sm all trailing  edge. Each area shape exhibits these qualities except in  1987 
w h e n  d a ta  collection su d d en ly  s ta rte d  an d  in  1995 w hen  it su d d e n ly
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stopped. A t the  ends of the range, w here there  w ere  low  an d  h ig h  levels 
of im p lem en ta tio n  of IC, SC, or LU, the  frequencies are  low . In  each 
successive p e rio d  (1987 to  1995) the leading edge of the  a rea  appears a t a 
h igher level for each  category, and  the m ajority  of the  frequencies also 
shift a long w ith  the  leading  edge to higher levels. This w o u ld  suggest that 
h igher levels of IC, SC, an d  LU are achieved a t low  frequencies before 
becom ing w id e ly  d isp ersed  activities. T hat is, a  p rog ression  to a h igher 
level of im p lem en ta tion  is first achieved to a sm all degree as a precursor 
to a  larger degree of im plem entation later. P rogression  o f im plem entation 
occurred  as the  lead in g  edge m oved to h ig h e r levels th ro u g h o u t each 
successive period  in  the  case study.

As the lead ing  edge m oved to higher levels som e low er levels of IC, 
SC, a n d  LU becam e irre levan t. For exam ple , in  1995, n o n  use  and  
acceptance of com puter technology (levels 0 an d  1 in  IC) w ere  irrelevant to 
the change process because im plem entation p assed  th a t level. Sim ilarly, 
A w areness a n d  in fo rm ationa l levels (0 an d  1 in  SC) a n d  n o n  use an d  
orien tation  levels (0 an d  1 in  LU) became irrelevan t. In  o ther term s, the 
trailing edge of the  area  m oved to a higher level, ind icating  the  non  users 
became users. F u rther im plem entation h ad  occurred.

Sum m ary of the  CBAM  Analysis
Four m ajor po in ts can be derived from  the analysis:

1. Successful im plem enta tion  occurred.
The five p e rio d s  of the  case s tudy  ex ten d in g  from  1987 to 1995 
d e m o n s tra te d  su ccessfu l im p le m e n ta tio n , a n d  c o n se q u e n tly  
successful change, using the CBAM diagnostic tools (IC, SC, and  LU) 
as the  basis for analysis.

2. P rogression occurred th rough  the levels of IC, SC, an d  LU.
As change p ro ceed ed  im plem entation  m o v ed  th ro u g h  the  low er 
levels of IC, SC, an d  LU to the h ig h er levels: IC evo lved  from
p red o m in an tly  n o n  use  to  m ostly the  in stru c tio n  an d  in teg ration  
levels, SC evo lved  from  alm ost en tire ly  the  aw aren ess level to 
m ostly  the  co llaboration  and refocusing  levels, a n d  LU changed
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from  m ostly  th e  n o n  use  and o rien ta tion  levels to  p redom inan tly  
th e  ro u tin e /re fin em en t and  the in teg ra tion  levels.

3. The progression  of im plem entation w as a  process.
Progress to  a h igher level of IC, SC, an d  LU first occurred w ith  low  
frequency, probably  early  adopters, an d  la ter a t a  h igher frequency. 
T he  lo w  freq u en cy  w as a p re c u rso r  to  g re a te r  frequency  as 
im plem enta tion  occurred over the five periods of the  study. Just as 
there  w as a leading edge, there was a  trailing  edge. The trailing edge 
consisted  of non  users until the end  of the 1990-92 period. Then the 
n o n  users becam e late adopters an d  the  tra iling  edge m oved to a 
h igher level on  the  IC, SC, and LU scales.

4. A s im plem enta tion  proceeded diversity  increased.
As im plem enta tion  advanced the w ay  in  w hich  the  innovation w as 
u se d , concerns abou t its use, an d  the  levels of use  becam e m ore 
stra tified  across the levels of IC, SC, an d  LU. In 1987, the range of 
levels generally  ex tended from  0 to 2 b u t in  the  1990-92 period  the  
range extended  from  0 to 5 (except for IC because the  highest level is 
4). T he in c rease  in  s tra tif ica tio n  acro ss  th e  levels is a lso  
d em onstra ted  by  the distribution of frequencies.

The Case Study, CBAM, and Models Used During Implementation
As p lan n ed  change progressed, m ovem ent from  a low  level of IC to 

higher levels occurred. Sim ilarly, there w as m ovem ent to h igher levels of 
SC a n d  LU. T hese levels can be u se d  to  ev a lu a te  th e  success of 
im p lem en ta tio n  (H ord  e t al., 1987). The CBAM analysis of the case 
d e m o n s tra te d  th a t  th ro u g h o u t im p lem en ta tio n  th e re  w as a s te a d y  
m igra tion  from  the  low er levels of IC, SC, an d  LU to h igher levels. The 
m igration th ro u g h  the levels w as illustrated u sing  averages of levels of IC, 
SC, an d  LU over the  periods of the case s tudy  (Figure 18), ranges of levels 
over th e  p e rio d s  (F igure 19), and  p e rcen t d is tr ib u tio n  o f sta tem ents 
(Figures 20, 21, an d  22). A ccording to the  diagnostics of IC, SC, and  LU, 
successfu l im p lem en ta tio n  of the  in n o v a tio n  h a d  o ccu rred , a lth o u g h  
im plem enta tion  w as no t com pleted.
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According to  H o rd  et al. (1987), change is a  process a n d  n o t an  event, 
a n d  tha t p ro g ressio n  th ro u g h  levels is a m easu re  of p rog ression  in  the  
change process. F igure  17 illustrated the re la tionsh ip  betw een  the CBAM 
an d  W hittington 's (1993) typology as change progresses, dem onstra ting  a  
m o v e m e n t f ro m  th e  s i n g u l a r / d e l i b e r a te  q u a d r a n t  to  th e  
p lu ra lis tic /em erg en t q u ad ran t as im plem entation  occurs. The change is 
reflected in  the  m ovem ent from  low er to h igher levels in  IC, SC, and  LU. 
C om bining  th e  CBAM  analysis of the case s tu d y  an d  th e  re la tionsh ip  
betw een  CBAM a n d  W hitting ton 's typology, th e  o rien ta tio n  of change 
strategies th roughou t the  case study  can be determ ined . The average level 
for SC and  LU are  p lo tted  over a  0 to 6 scale fo r each p erio d  an d  the  IC
values are p lo tted  o n  a 0 to 4 scale (Figure 23).

Average Levels o f 
IC, SC, and LU Over Periods

. . .  1987 88-89 90-92 93-941995
LU 0.45 2.11 3.30 4.08 4.53

c  1987 88-89 90-92 93-94 1995
a  U 0.14 1.50 3.24 - 4.00 5.13

0 1 2 3 4 5 6
Levels |-----------------------------------------------------------------1

0 1 2  3 4

. -  1987 88-89 90-92 93-94 1995
0.41 1.29 2.12 2.67 3.15

Period 1987 90-92 g g g  1995 .
Figure 23. T im eline and  Levels (IC, SC, an d  LU)

The significance of Figure 23 is not the  d a te  of the  period , no r its 
length. W hat is im p o rtan t is th a t each successive period  of the case s tu d y  
show s a sequen tia l p rog ressive  evolution to  a  h ig h er level w ith in  each  
category (IC, SC, a n d  LU). The average levels consistently  increase along  
the scale th ro u g h o u t each  p e rio d , a lthough  th e  v a lu e  of th e  increase
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varies. If  th e  p ro g ress io n  illu s tra te d  in  F igu re  23 is p laced  on  the  
W hitting ton 's  (1993) typology w ith  th e  CBAM  a  p a tte rn  o f progression  
from  one q u ad ran t to  another is ev iden t (Figure 24).

OUTCOM ES
S ingu lar

Classical

PROCESSES 
D elibera te  ^

Systemic

t
Pluralistic

Evolutionary

Em ergent

Processual

Period 1
1987

Legend
3 H i 5................. aWfMM

8 8 -8 9  9 0 -92  9 3 -9 4  1995

Figure  24. The Periods an d  CBAM on W hittington 's (1993) Typology

In  1987 (p erio d  1 in F igure  24), the  in itial im plem enta tion  stages, 
s tra teg ie s  w e re  d ra w n  from  w ith in  W h ittin g to n 's  c lassical q u a d ra n t 
(singular a n d  deliberate). In 1995 (period  5 in  F igure 24) strategies w ere 
m o re  c o n s is ten t w ith  those  d e r iv e d  fro m  th e  p ro c e ssu a l q u a d ra n t 
(p luralistic  an d  em ergent). C hange stra tegies evo lved  from  those of one 
q u ad ran t to  those of another as im plem entation  proceeded.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



151

Figure  15 sum m arized  the m odels u sed  th roughou t the  case s tu d y  
a long  w ith  the approxim ate duration  of the ir usage. The relative position  
o f those m odels on W hittington's (1993) typology w as presented  in  F igure 
5. The m odels used  du rin g  the case s tu d y  and  their approxim ate d u ra tio n  
are  illustra ted  in  Figure 25.

OUTCOM ES
S ingu lar

4
Classical Evolutionary

PROCESSES
D elib era ted -

1988-91
Em ergent

Systemic ▼
Plura listic

Note: Laissez faire 
1992-93

Processual

LEGEND of MODELS:
ELOC Elaborated Leadership Obstacle Course
L Linkage
LPC Local Process of Change
AD Adaptive Development

F igure  25. M odels U sed and CBAM on  W hittington's (1993) Typology

The m odel first used  du ring  the  case stu d y  w as the ELOC in  1987 
(period  1 in  Figure 24) and  the last m odel used  in  the case study  w as the  
A D  m odel in  1995 (period in  Figure 24). These tw o m odels are  situated  in  
d ifferen t quadran ts. The linkage an d  LPC m odels w ere used  betw een the  
s ta r t of im plem entation  and  the en d  o f th e  case study. The change from
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one m odel to  the next denotes a  p a th  from  one q u ad ran t to the next, an d  a 
change in  im plem entation strategies.

F rom  the end of 1991 to  the  first p a rt of 1993 n o  m odel h a d  been 
d e lib era te ly  selected for g u id in g  im plem enta tion  stra teg ies. H ow ever, 
hav in g  no  deliberate strategy is a  stra tegy , and  im plem entation  proceeded 
along  in  a  laissez faire m anner, p robab ly  due to change m om entum .

Summary
The CBAM analysis of the  case using  IC, SC, a n d  LU ind icated  that 

th e  school h ad  undergone successfu l im plem entation . It also revealed  
th a t  th e  change process in v o lv ed  a n  u p w ard  p ro g ressio n  th ro u g h  the 
levels o f IC, SC, and LU w ith  a lead ing  an d  trailing edge in  the d istribu tion  
o f  f re q u e n c ie s  r e g a rd in g  th e  in n o v a tio n . T h ro u g h o u t  th e  
im p lem en ta tion  process there  w as an  increase in  the  d iversity  of IC, SC, 
a n d  LU. Initially the change process w as less com plicated  since teachers 
w ere  a t a  low er level of IC, SC, a n d  LU. As im plem entation  proceeded  
h igher levels of IC, SC, and  LU w ere achieved and  stratification across the 
various levels increased, com plicating the  change process.

W hen  IC, SC, and  LU of th e  CBAM were re la ted  to W hittington 's 
(1993) perspectives on strategy, a  m igra tion  from one quadran t to the  next, 
o r  a  lea s t m ovem ent a long  a  d iag o n a l pa th , becam e e v id e n t as the 
evo lu tion  from  lower to higher levels of IC, SC, an d  LU occurred. T hat is, 
as ch an g e  p rog ressed  because  o f successful im p lem en ta tio n , change 
strategies evolved as well.

Finally, the m odels th a t w ere  u sed  at the s tu d y  site be tw een  1987 
an d  1995 w ere  plotted on W hitting ton 's  (1993) typo logy  along w ith  the 
p a th  established by relating IC, SC, an d  LU to the typology. The pa th s of IC, 
SC, an d  LU and  the m odels show  a  consistent d irectional m igration  across 
the  typo logy  as im plem entation progressed .

It is clear that successful change h ad  occurred a t the  study  site and  
th a t  sev era l m odels h a d  b een  u se d  to  develop  stra teg ies as change 
p ro g ressed . There w as a sh ift in  stra tegy  developm ent. It is n o t as
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im portan t to  know  w hich m odels w ere u sed  as is it is to know  from  w hich 
q u ad ran t stra tegy  developm ent was gu ided .

W hen change w as initiated a t the  s tu d y  site, there w ere  on ly  a few 
c o m p u ters  a n d  th ey  w ere  infrequently  u sed . T here w ere  on ly  a few  
teachers in te rested  in  u sing  com puters, a n d  IC, SC, an d  LU w ere a t low  
levels. C hange  w as d irected  by  ad m in istra tio n  to  p rom ote  th e  use of 
c o m p u ters  as p e rso n a l p roductiv ity  too ls . By 1995 the  cond itions of 
change h a d  been  significantly altered. T here  w as a  dem and  for com puter 
facilities, a n d  there w ere high levels of IC, SC, an d  LU. There w ere m any 
in te re s te d  teach e rs  a n d  m any  d iv erse  a n d  sp ec ia lized  u ses of the  
in n o v atio n . T eachers w ere experim en ting  w ith  a lte rn a te  m ethods of 
ach iev ing  educa tional outcom es using  th e  innovation . The innovation  
becam e m ulti-faceted, representing different degrees of usefulness to m any 
ind iv idua ls  a n d  g roups w ithin  the organization.

If change does becom e m ore com plex as it  proceeds, as indicated by 
IC, SC, and  LU on the  typology, and  as experienced by  the organization in  
the  case s tudy , then  shou ld  not strategies change? The p a th  indicated  on 
th e  typo logy  suggests th a t strategies a n d  processes evolve from  singular 
a n d  delibera te  to  p lu ralistic  and em ergent. As im plem enta tion  becom es 
m ore com plex, the  goals of the organization becom e m ulti-facilitated, and  
strateg ies a re  developed  upon  assessm ent of em ergent conditions as w ell 
as deliberate or contrived ones.

A n  in teresting  anom aly in the case s tu d y  is the period  in  w hich the 
o rg an iz a tio n  w as m o v ing  th rough  im p le m e n ta tio n  in  a la issez  faire 
m anner, w ith  no particu lar model selected for stra tegy  developm ent. This 
period  lasted  over a  year, and  one w ou ld  suspect th a t this pe riod  w ould  
reflect som e change in  the rate of progression  th rough  the levels of IC, SC, 
a n d  LU. H ow ever, the  distributions a n d  averages show  no significant 
slow ing  in  th e  ra te  of im plem entation, p robab ly  because the  m om entum  
for change w as a lready  established in  the organization.
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CHAPTER VI

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND 
RECOMMENDATIONS 

Summary

This is a s tu d y  of p lan n ed  change in  w hich I w as bo th  researcher 
a n d  participant. M y role w as to  im plem ent com puter technology. The 
s tu d y  site was a large and  d iversified  inner city school w here  a  p lanned  
app roach  to im plem enting  com pu ter technology began in  1987. The case 
s tu d y  ex tends o v e r n in e  y e a rs  to  1995, a n d  w as d e v e lo p e d  from  
observations and  d a ta  con ta ined  in  im plem entation  p lans, y early  even t 
t im e lin e s , school re v ie w s , a n d  a n  e v a lu a tio n  of th e  c o m p u te r  
im p lem en ta tio n  p ro g ra m  in c lu d in g  in te rv iew s an d  su rv e y s . T hese 
docum ents were m ain tained  b y  m yself and  staff m em bers at the  school. In 
the  case study, the  various m odels of change tha t w ere used  to  gu ide  the 
im plem entation  of com puter technology  during  the change process w ere 
iden tified .

The purpose of th is s tu d y  w as to conduct an  inquiry  to  describe the 
v a rio u s  change m odels th a t  w ere  u sed  to  gu ide  im p lem en ta tio n  of 
co m p u te r  technology  over th e  d u ra tio n  of the  s tu d y , to  d e te rm in e  
w h e th e r successful change w as achieved, and  to develop a n  in teg ra ted  
a p p ro a c h  for u s in g  v a rio u s  m odels d u rin g  the  im p le m e n ta tio n  of 
com puter technology.

The case s tu d y  w as an a ly zed  u sing  the  CBAM (C oncerns Based 
A dop tion  Model). It w as u sed  to  determ ine the changing conditions over 
the  du ra tion  of the study.

Conclusions

1. Successful change w as achieved. The CBAM diagnostic tools w ere 
u sed  to  assess the progress of change efforts. T hroughout each of the  five
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periods o f the case s tu d y  extending from  1987 to 1995 the  levels of IC, SC, 
a n d  LU increased  in d ic a tin g  fu rth er im p lem en ta tio n , a n d  therefo re  
successful change.

2. V arious change m o d e ls  w ere u sed  to  g u id e  im p lem en ta tio n  of 
com puter technology o v er the  duration  of th e  study . W hen levels of IC, 
SC, an d  LU of the  CBAM  increased a  m igration  from  one q u ad ran t to the 
next, o r a t least m ovem en t a long  a d iagonal pa th , occu rred  (Figure 17). 
W hen the levels of IC, SC, an d  LU were assessed for successive periods of 
the  case study  (1987 th ro u g h  1995) the values p rog ressive ly  increased, 
ind ica ting  m ovem ent fro m  one qu ad ran t to  the  nex t reg a rd in g  change 
strategies (Figure 24). W hen those m odels u sed  to gu ide  im plem entation 
of com puter technology over the  duration  of the study , as identified  in the 
case, w ere placed on  the  typology they w ere also situated  in  tw o quadrants 
(F igure  25). T hat is, as change p ro g re sse d  b ecau se  o f successful 
im plem entation, change strategies, and  the  m odel from  w hich  they  w ere 
derived, changed.

3. The directional m ig ra tio n  across th e  typology  as im plem entation  
p roceeds p rov ides th e  change  facilitator w ith  g u id an ce  for selecting 
m odels for strategy developm ent. The paths of the IC, SC, LU and  m odels 
o f the  case stu d y  sh o w ed  a consistent d irectional m ig ra tio n  across the 
typology  as im plem entation  progressed. The p a th  suggests th a t processes 
evolve from  singular to  p luralistic  and strategies evolve from  deliberate to 
em ergent. As im p lem en ta tion  becomes m ore com plex, the  goals of the 
o rgan iza tion  becom e m o re  m ulti-fac ilita ted  an d  s tra teg ie s  ten d  to be 
developed  upon  em erg en t conditions as w ell as de libera te  or contrived 
ones.

Implications

1. The progression  o f im plem entation  w as a p rocess. A ccording to
H o rd  et al (1987), c h an g e  is a process an d  n o t a n  ev en t, an d  th a t
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p ro g ressio n  th ro u g h  levels is a m easu re  o f p ro g ress io n  in  the change 
process. Progress to  a higher level of IC, SC, a n d  LU first occurred w ith  
low  frequency (early  adopters) and  later a t  a  h igher frequency. This w as 
ev iden t in  the  percen t d istribution of sta tem en ts of the  five periods of the 
s tu d y  (Figures 20, 21, 22). Just as there w as a  lead ing  edge, there w as a 
trailing  edge. The trailing edge consisted o f non  users un til the end  of the  
1990-92 p e rio d  (the fifth year of im p lem en ta tion ), a fter w hich th e  non  
users becam e late adopters and  the trailing  edge m oved  to a higher level of 
IC, SC, and  LU.

2. A s im p le m e n ta tio n  p ro c e e d e d  d iv e r s i ty  in c re a se d . A s 
im p lem en ta tion  advanced  the  w ay  in  w h ic h  th e  innovation  w as used , 
concerns abou t its use, and the levels of u se  becam e m ore stratified across 
the  levels of IC, SC, and  LU. In 1987, the range  of levels for IC, SC, and  LU 
(Figure 19) generally  extended from  0 to  2 b u t in  the  1990-92 period  the  
range extended from  0 to 5 for SC and LU, a n d  0 to  3 for IC. The increase 
in  d iv e rs ity  a m o n g  the levels is a lso  d e m o n s tra te d  by  the p e rcen t 
d istribu tion  of statem ents (Figures 20, 21, 22).

As im plem entation  proceeded h igher levels of IC, SC, and LU w ere 
a c h ie v e d  a n d  s tra tif ic a tio n  across th e  v a r io u s  lev e ls  in c re a sed , 
com plicating the  change process. Riffel a n d  Levin (1997) concluded from  
their s tu d y  "that the  outcomes of technological change can  be divergent, 
w ith  change open ing  a  w idening array  of possib ilities ra ther than creating 
one new  w ay  of do ing  things" (p. 53).

W hen change w as initiated a t the s tu d y  site, there  w ere only a  few 
com pu ters a n d  th ey  w ere in frequen tly  u sed . T here  w ere only a  few  
teachers in te rested  in  using com puters, a n d  IC, SC, an d  LU w ere a t low  
levels. C hange w as directed by  ad m in is tra tio n  to  p rom ote  the  use of 
com pu ters as p e rso n a l p roductiv ity  too ls. By 1995 th e  conditions of 
change h a d  been  significantly altered. T here  w as a dem and  for com puter 
facilities, an d  there  w ere high levels of IC, SC, an d  LU. There w ere m any 
in te re s te d  teach ers  and  m any  d iv erse  a n d  sp e c ia liz ed  uses o f th e  
inn o v atio n . T eachers w ere ex p erim en tin g  w ith  a lte rn a te  m ethods of 
ach iev ing  ed uca tiona l outcom es using  th e  innovation . The innovation
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becam e m ulti-faceted, representing  different degrees of usefulness to m any  
ind iv idua ls an d  groups w ith in  the  organization.

3. A s im p lem en ta tion  p roceeded  d ifferen t m odels w ere  u sed  as th e  
basis fo r stra teg y  developm ent. In  th e  con tex t of th is  case th ere  w as 
m ovem en t from  a position  of deliberate  processes and  singu lar outcom es 
to  one o f em erg en t processes a n d  m u ltip le  (p lu ralistic ) ou tcom es as 
change proceeded . Change strategies evolved as change p roceeded  an d  a  
m igration  from  th e  classical to the  processual q u ad ran t occurred.

T he context of this study  is specific. It is a  s tudy  of p lanned  change 
in  a  la rge  school w here  the in troduc tion  of com puter technology w as a n  
innovation . In  1987, there w ere few  organizations to m odel, the  use of the  
in n o v a tio n  (com puters) in  ed u ca tio n  w as evolv ing , a n d  the  in n o v a tio n  
itself w as rap id ly  changing. A t the  inception  of th is s tu d y  the  com puter 
skills o f the  u se r g roup  w ere a lm ost n o n  existent, com puters w ere  v e ry  
lim ited  in  th e ir  capabilities (v ideo, so u n d , an im ation , ro b u st p rog ram s, 
so ftw are , ed u ca tio n a l softw are), an d  n e tw orks w ere  scarce in  schools. 
D eveloping strategies for long te rm  p lann ing  w as difficult.

C hange strategies and  im plem enta tion  resu lt in  un in ten d ed  as w ell 
as in ten d ed  effects. Ln this case study , initially  there  w ere few  u n in tended  
(second order) effects because there  w ere few  users and  IC, SC, an d  LU 
w ere  a t  lo w  levels. T here w ere  also  few  in te n d ed  effects because  
im p le m e n ta tio n  h a d  ju st b eg u n . As im p lem en ta tio n  p ro ce ed e d  th e  
n u m b er o f u n in ten d ed  and  in ten d ed  effects becam e m ore significant a n d  
the  d iversity  of innovation  usage w idened . U nin tended  effects are  h igh ly  
variab le  an d  h a rd  to  foresee, therefore  the  stra teg ic  p lanner can  only  be 
p re p a re d  to  m od ify  and  rev iew  stra teg ies as change p roceeds (K iesler, 
1987). T his re su lts  in  a n u m b er of stra teg ic  decisions in  response  to  
un fo reseen  conditions (Papadakis & Barwise, 1998). T herefore, stra tegy  
developm ent is contextual and  is the  resu lt of assessing bo th  in tended  a n d  
u n in ten d ed  effects.

4. Selecting a  starting  position  for stra tegy  developm ent is a necessary 
step  for p lan n e d  change. In th is  case s tu d y  the  ELOC m odel from  the
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c lassica l q u a d ra n t  w as c h o sen  to  d e v e lo p  s tra te g ie s  to  in itia te  
im p lem en ta tio n . M ore im p o rtan t th a n  th e  m odel, is the  q u a d ra n t 
(classical, system ic, p rocessual, or ev o lu tio n ary ) u p o n  w hich s tra teg y  
developm ent is based. Each quadran t is fundam en ta lly  different. W ithin 
each q u ad ran t are  a  num ber of m odels o r schools th a t are characterized b y  
m ore subtle differences.

Selecting a  quadran t for initial stra tegy  developm ent m ay not be as 
d ifficu lt as it  appears . O 'N eil (1995) c ited  Teachers and technology: 
Making the connection p roduced  by the Office o f Technology A ssessm ent 
w hich  sta tes th a t the lack of vision an d  c larity  o f goals w ith  regard  to 
techno logy 's ro le  in  the school is one of th e  m ajor reasons for th e  
d isappo in ting  u se  of technology in US schools. It m ay be the function of 
leadership  to  define these goals. A C anadian  s tu d y  (Riffel & Levin, 1997) 
o n  in fo rm a tio n  techno logy  im p le m e n ta tio n  in v o lv in g  four schoo l 
d istric ts (a la rge  u rban , a m id-sized  su b u rb a n , a  com bined ru ra l a n d  
suburban , a n d  a  rural) revealed that the four d istric ts reported  a p a tte rn  
th a t, in itia lly  a t least, p laced  the in itia tive  fo r change on the school 
principal. In  ano ther study w here  com puter technology was in troduced to 
enhance teachers ' p roductiv ity  skills, H ope (1996) w rote that "the im petus 
to  change a n d  th e  in tro d u c tio n  of the  in n o v a tio n  orig inates w ith  th e  
school adm inistration" (p. 55). These findings are  consistent w ith those of 
th is  s tudy , th a t in itially  im plem en ta tion  of co m p u te r technology m ay  
require  stra tegy  involving a classical orientation.

5. As im p lem en ta tion  proceeded  u tiliza tio n  o f the  innovation  rose  
from  p roductiv ity  and  autom ation, to instruction , an d  to integration. N o t 
su rp ris in g ly , as the  levels of IC, SC, a n d  LU rose  as im plem enta tion  
p roceeded , h ig h e r levels of innovation  use  a p p e a re d  in  daily  rou tines 
(productiv ity , instruction, and  integration).

The low er levels of IC, SC, and LU rose to  h igher levels: IC evolved 
from  p red o m in an tly  non use to  m ostly  the  in s tru c tio n  and  in teg ration  
levels, SC evo lved  from  alm ost entirely the  aw areness level to m ostly the 
collaboration an d  refocusing levels, and  LU changed  from  m ostly the non
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use  an d  o rien ta tion  levels to  p redom inan tly  the ro u tin e /re fin em en t and  
the  in tegration  levels.

In  th is  s tu d y  im p le m e n ta tio n  fro m  accep tance  o f co m p u te r 
technology, to p ro d u ctiv ity  an d  au tom ation , to instructional use of the  
innovation  requ ired  7 years (1987 to 1993). To reach the  integration level 
of use req u ired  9 years (1987 to 1995). Because com puter softw are and  
com puters a re  generally  easier to use  n o w  th an  in  1987 im plem entation 
m ay  occur m ore quickly. H ow ever, o ther recent stud ies have concluded 
th a t im plem entation  and  change m ay take as long  as a  decade to complete 
(Riffel & Levin, 1997; Green, 1996).

Recommendations

"Technology is w idely  seen as a  change in  society to  which schools 
m u s t resp o n d " (Riffel & L evin , 1997, p . 61). W hen  techno logy  is 
im plem ented  properly , ind iv iduals w ill grow  and  becom e m ore proficient 
w ith  its use , and  w ill becom e innovative in  app ly ing  it to learning (Saye, 
1997). H ow ever, technological change in  schools involves m any complex, 
d iverse, a n d  uncertain  o rganizational processes. C hange facilitators and  
adm in istra to rs need  tools resu lting  from  research to help  them  guide the 
change process. O ften, as in  th is s tu d y , the resu lts o f the  research is 
c o n tex tu a lly  b o u n d  a n d  does n o t a llo w  for h e lp fu l genera liza tions 
(K lim czak & W edm an, 1997). This s tu d y , how ever, does p rovide the 
ch an g e  fa c ili ta to r  o r a d m in is tra to r  w ith  h e lp fu l in s ig h ts  a b o u t 
im p le m e n tin g  co m p u te r  tech n o lo g y , an d  th is  s tu d y  does h av e  a 
fittingness to  o ther contexts w here com puter technology is im plem ented.

For Practice
The follow ing are insights for change facilitators an d  adm inistrators 

abou t im plem en ting  com puter technology:
1. A  change facilita to r sh o u ld  expect th a t th e  u se r g roup  w ill be 

stra tified  as early  adopters, follow ers, and  late adop ters th roughout 
im p  le m e n ta tio n .
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2. A  change facilitator sh o u ld  expec t to  change im p le m e n ta tio n
strategies to  account for the increased  diversity  of the  u se r g roup  as 
the  change progresses.

3. A  change facilitator can  expect m ig ra tio n  from  m o d e ls  of the
classical quad ran t to m odels of the  processual quadrant.

4. A  change facilitator shou ld  expect to select a q u a d ra n t for in itial
stra tegy  developm ent, probably the  classical quadrant, an d  to  select a 
m odel th a t is a good fit for the organizational context.

5. A  change facilitator shou ld  expect m em bers of the u se r g ro u p  to
p rog ress  to higher levels of u se  (p roductiv ity  and  au to m atio n , to 
in s tru c tio n , to in tegration) as im p lem en ta tio n  p ro ceed s . This 
p rogression  m ay take up  to a decade.

For F urther Research

F u rth e r research  is requ ired  to  p ro d u ce  d iagnostic  too ls  for the  
p rac titio n er. The change agen t or a d m in is tra to r w ou ld  b e n e fit from  
know ing :

a) w h ich  o rgan iza tional fac to rs to  assess to d e te rm in e  w h ich  
change m odel (or school of thought) is the best fit fo r the  context 
of the  change site.

b) organizational factors that are key  indicators of w h en  to  ad o p t a 
n ew  m odel during the change process.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



161

REFERENCES

A delm an, C., Jenkins, D., & Kem m is, S. (1980). Rethinking case study .
T ow ards A Science O f The Singular. 1 PC Occassional Publication), 47- 
61.

A dkins, J. (1998). Base closure: A  case stu d y  in  occupational stress an d  
organizational decline. In  M. G ow ing, J. Kraft, & J. Quick (Eds.), The 
n ew  organizational reality: D ow nsizing, restructuring, and  
rev italization , (pp. 111-142). W ashington, DC: Am erican 
Psychological Association.

A fuah , A. (1998). Innovation  m anagem ent: Strategies. Im plem entation , 
an d  profits. N ew  York, NY: O xford U niversity Press.

Alderfer, C., & Brown, L. (1975). L earn ing  from  changing. California: Sage 
Publications.

A nderson , S. (1997). U nderstand ing  teacher change: Revisiting the
Concerns Based A doption  M odel. C urricu lum  Inquiry. 27(3). 331-367.

A rgyle, M. (1967). The social psychology of social change. In  T. B um s & S. 
Saul (Eds.), Social Theory and  Economic C hange. . London: Tavistock.

A rm strong , G. (1996). O ne approach  to  m otivating faculty to use
m ultim edia. Technological H orizons in Education Toumal. 23(101. 69- 
71.

Balistreri, J. (1987). W hat w e know  abou t change. The Technology Teacher. 
46(5), 3-5.

Bancroft, N. (1992). N ew  partnersh ips for m anaging  technological change. 
Toronto, ON: John W iley & Sons, Inc.

B eckhard, R., & Pritchard, W. (1992). C hanging the essence: The a rt of 
creating  and  lead ing  fundam ental change in  organizations. San 
Francisco, CA: Jossey-Bass Publishers.

Bennis, W. (1966). C hanging organ izations. N ew  York, NY: M cGraw-Hill.
B erm an, P., M cLaughlin, M., Pauley, E., G reenw ood, P., M ann, D., &

Pincul, J. (1974,1975,1977). Federal program s supporting  educational 
change (Vol. 1. 4. &7L (Vol. 1, 4, &7).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



162

Bigelow, J. (1982). A catastrophe m odel of organizational change. 
Behavioral Science. 27. 26-42.

Bishop-Clark, C., & G rant, R. (1991). Im plem enting com puter technology 
in  educational settings. Educational Technology Systems. 19(4). 313- 
326.

Bracker, J. (1980). The historical developm ent of strategic m anagem ent 
concept. Academ y of M anagem ent Review. 5(2). 219-224.

Brickell, H. (1961). O rganizing M ew York State for educational change. 
A lbany, N ew  York: State E ducation D epartm ent.

Brown, S., & Eisenhardt, K. (1998). C om peting on the  edge: S trategy as 
structured  chaos. Boston, MA: H arvard  Business School Press.

Butler, R. (1998). Stategic decision m aking: A contingency fram ew ork, and  
beyond. In V. Papadakis & P. Barwise (Eds.), Strategic D ecisions.. 
Boston, MA: K luwer A cadem ic Publishers.

C artw right, P. (1996). P lanning for academ ic com puting: Im portan t trends 
and  issues. Change. 28(Tul-Aug'), 57-59.

Clark, D., & Guba, E. (1965,). A n  exam ination of potential change roles in  
education . Paper p resen ted  a t the Sym posium  O n Innovation In  
P lanning  School C urricu la, V irginia.

Cooley, V. (1997). Technology: Building success th rough  teacher 
em pow erm ent. Educational H orizons. 75(2). 73-77.

D eden, A., & Carter, V. (1996). U sing  technology to enhance studen ts ' 
skills. N ew  Directions For H igher Education. 96(Winter). 81-92.

Elm ore, R. (1978). O rganizational m odels of social program  
Im plem entation. Public Policy. 26(2). 185-228.

Eran-Jona, M., & Cohen, M. (1998,). Evaluation efforts to im plem ent 
innovation in  vocational schools. Paper p resen ted  at the E uropean  
Conference on E ducational Research, Ljubljana, Slovenia.

Farm er, D. (1990). Strategies for change. N ew  Directions For H igher 
Education. 18(711. 7-17.

Faseyitan, S., Libii, N ., & H irschbuhl, J. (1996). A n inservice m odel for 
enhancing faculty com puter self-efficacy. Bristish Toumal of 
Educational Technology. 27(3). 214-226.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Ferrante, R., H aym an, H ., C arlson, M., & Phillips, H . (1988). P lanning  for 
m icrocom puters in  h igher education: Strategies for the  next 
generation . W ashington, D.C.: Association for the  S tudy  of H igher 
Education.

Friedlander, F., & Brow n, L. (1974). O rganizational developm ent. A nnua l 
Review of Psychology. 25. 313-341.

Fullan, M. (1991). The m ean ing  of educational change. N ew  York, NY: 
Teachers College Press.

Gbomita, V. (1997). The adop tion  of m icrocom puters for instruction: 
Im plications for em erg ing  instructional m ed ia  im plem entation . 
British Toumal o f Educational Technology. 28(2). 87-101.

Goetz, J., & LeCom pte, M. (1984). E thnography an d  qualitative design in  
educational research . O rlando, FL: Academic Press.

Gold, B., & M iles, M. (1981). W hose school is it anyw ay? Parent-teacher 
conflict over an  innovative school. N ew  York: Praeger.

Green, K. (1996). The com ing ubiquity  of inform ation technology. C h an g e. 
28 (M arch-Ap ril), 24-31.

Gross, N., G iacquinta, J., & Berstein, M. (1971). Im p lem en tin g  
organizational in n o v atio n s. N ew  York: Basic Books.

Guba, E., & Lincoln, Y. (1981). Effective evaluation. San Francisco: Jossey- 
Bass.

Guskey, T. (1990). In teg ra ting  innovations. Educational Leadership. 47(5). 
11-15.

Hall, G. (1979). The concem s-based approach to facilitating change. 
Education H orizons. 57(4 ). 202-208.

Hall, G., & H ord, S. (1987). C hange in schools: Facilitating the process. 
Albany, NY: State U niversity  of N ew  York Press.

Hall, G., & Loucks, S. (1978). Teacher concerns as a  basis for facilitating and  
personalizing staff developm ent. Teachers College Record. 80(11. 36- 
53.

Hall, G., & Loucks, S. (1981). Program  definition a n d  adaptation:
Im plications for inservice. Toumal of Research a n d  D evelopm ent in  
Education. 14(2). 46-58.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



164

H all, G., Loucks, S., R u therfo rd , W., & Newlove, B. (1975). Levels of use of 
the  innovation: A  fram ew ork  for analyzing innovation  adoption . 
Toumal of T eaher E ducation. 26(1). 52-56.

H ansen, M. (1979). E ducational adm inistration and  o rgan izational 
b e h av io r. Boston, MA: A llyn & Bacon.

Havelock, R. (1968). B ibliography on know ledge u tiliza tion  an d
d issem in a tio n . U niversity  of M ichigan, M ichigan: A n n  A rbor.

Havelock, R. (1970). A  gu ide to innovations in education . C enter for
Research on  U tilization  of Scientific K now ledge, In stitu te  for Social 
R esearch (CRUSK-ISR), U niversity  of M ichigan, M ichigan: A nn 
A rbor.

Havelock, R. (1971). Innovations in  education: Strategies a n d  tactics, . 
U niversity  of M ichigan, M ichigan: A nn Arbor.

Havelock, R. (1973). The change agent's guide to  innovation  in  education . 
Englew ood Cliffs, N ew  Jersey: Educational Technology Publications.

Hax, A., & M ajluf, M. (1984). Strategic m anagem ent: A n in tegrative  
perspective . E nglew ood Cliffs, NJ: Prentice-Hall.

Hax, A., & Majluf, N . (1996). The strategy concept and  process: A 
pragm atic  ap p ro ach . U pper Saddle River, NJ: Prentice Hall.

H erriott, R., & G ross, N . (1979). The dynam ics of p lanned  educational 
change. Berkley, California: McCutchan.

Hofer, C., M urray, E., C haran , R., & Pitts, R. (1985). Strategic m anagem ent: 
A casebook in  po licy  an d  p lann ing . (2nd ed.). St. Paul, M N: West.

H ope, W. (1996). A  change m odel for in troducing com puter technology in  
schools and  assessing its im pact. Planning and  C hanging. 27(1/2). 45- 
57.

H ord , S., R utherford, w ., H uling-A ustin , L., & H all, G. (1987). T ak ing  
charge of change. A lexandria, VA: ASCD.

H ussey, D. (1998). Strategic m anagem ent: Past experiences an d  fu ture
directions. In D. H ussey  (Ed.), The strategic decision challenge, (pp. 1- 
28). N ew  York, NY: John W iley & Sons.

Johnson, G. (1987). Strategic change and  the m anagem ent p rocess. Oxford, 
UK: Basil Blackwell L td.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



165

Keyes, J. (1993). Infotrends: The com petitive use of inform ation . N ew  
York, NY: M cG raw -H ill Inc.

Kiesler, S. (1987). Social processes and  technological change in
organizations. In  Kiesler (Ed.), Com puting and  change on  c a m p u s .. 
N ew  York, NY: C am bridge University Press.

Kiesler, S., & Sproull, L. (1987). General and  practical im plications. In S. 
Kiesler & L. Sproull (Eds.), C om puting and change on  c a m p u s .. N ew  
York, NY: C am bridge U niversity Press.

Kirk, J., & Miller, M. (1986). Reliability and valid ity  in  qualitative research. 
(Vol. 1). N ew bury  Park, CA: Sage.

Klimczak, A., & W edm an, J. (1997). Instructional design  project success 
factors: A n em pirical basis. Educational Technology Research and  
Developm ent. 45(2). 75-83.

Leithw ood, K., & M ontgom ery, D. (1987). Im proving classroom  practice 
using  innovation  p rofiles. Toronto: OISE Press.

Lewin, K. (1947). Frontiers in  group dynamics: Concept, m ethod, and  
reality in social science; social equilibria and  social change. H u m an  
Relations. 1. 5-41.

Lincoln, Y., &. Guba, E. (1985). N auralistic inquiry . N ew bury , CA: Sage.
Lindquist, K. (1978). Strategies for change. Berkley: Pacific Soundings Press.
Loucks-Horsley, S., & H ergert, F. (1985). A n action guide to  school 

im p ro v em en t. A ndover, MA: ASCD Publications.
Lozier, G., & Covert, J. (1982). A  strategy for p rom oting  educational change. 

The Toumal O f G eneral Education. 34(31. 198-209.
Luffman, G., Lea, E., Sanderson, S., & Kenny, B. (1996). S trategic

m anagem ent: A n analytical introduction. C am bridge, MA: Blackwell 
Publishers Inc.

M arch, J. (1987). O ld colleges, new  technology. In  S. Kiesler & L. Sproull 
(Eds.), C om puting  and  change on  cam pus. . N ew  York, NY:
Cam bridge U niversity  Press.

M ariotti, J. (1997). The shape shifters: C ontinuous change for com petitive 
ad v an tag e. Boston, MA: Van N ostrand Reinhold.

M cAdams, R. (1997). A  system s approach to school reform . Phi Delta 
Kappan. 79(2). 138-142.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



166

M cGregor, D. (1967). The professional m anager. N ew  York: M cG raw  Hill.
M cM illan, J., & Schumacher, S. (1989). Research in education: A 

conceptual in troduction. (2nd ed.). U nited  States of America: 
H arperC ollins.

M erriam , S. (1988). Case study  research in  education: A qualitative 
ap p ro ach . San Francisco, CA: Jossey-Bass Inc. Publishers.

M intzberg, H . (1972). Research on strategy-m aking. A cadem y of 
M anagem ent Proceedings. 90-94.

M intzberg, H . (1987). Crafting strategy. H arvard  Business Review CTuly- 
A ugust), 65-75.

M intzberg, H . (1988a). Strategy-m aking in  th ree  modes. In  J. Q uinn, H.
M intzberg, & R. James (Eds.), The stra tegy  process: Concepts, contexts, 
and  cases, (pp. 82-94). Englewood Cliffs, NJ: Prentice Hall.

M intzberg, H. (1988b). Opening up  the  definition of strategy. In  J. Q uinn,
H . M intzberg, & R. James (Eds.), T he Strategy Process: Concepts, 
Contexts, and  Cases, (pp. 13-20). Englew ood Cliffs, N ew  Jersey:
Prentice Hall.

M intzberg, H . (1990a). Strategy form ation: Schools of thought. In J. 
Fredrickson (Ed.), Perspectives on  strategic m an ag em en t,. 
Ph iladelphia, PA: H arper Business.

M intzberg, H . (1990b). The design school: Reconsidering the basic
prem ises of strategic m anagem ent. Strategic M anagem ent Toumal, 11, 
171-95.

M intzberg, H. (1996a). Five Ps for strategy. In  H. M intzberg & J. Q uinn 
(Eds.), The strategy process: Concepts, contexts, cases, (pp. 10-17). 
U pper Saddle River, NJ: Prentice Hall.

M intzberg, H . (1996b). Crafting strategy. In  H . M intzberg & J. Q uinn  (Eds.), 
The strategy process: Concepts, contexts, cases, (pp. 101-110). U pper 
Saddle River, NJ: Prentice Hall.

M irvis, P. (1983). Assessing the process and  progress of change in
organizational change program s. In  S. Seashore, E. Law ler, P. M irvis, 
& C. C am m ann (Eds.), Assessing organizational change, . Toronto: 
John W iley & Sons.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



167

M orrish , I. (1976). Aspects o f educational change. London: George A llen 
a n d  U nw in  Limited.

O 'N eil, J. (1995). Teachers a n d  technology: Potential and pitfalls. 
Educational Leadership. 53C2L 10-11.

Papadakis, V., & Barwise, P. (1998). Strategic decisions: A n in troduction. In  
V. Papadakis & P. Barwise (Eds.), Strategic Decisions, (pp. 1-15).
Boston, MA: K luw er A cadem ic Publishers.

Peters, F. (1986). Assessing m odels of change: A case study analysis.,
D epartm en t of Educational A dm inistration: University of A lberta.

Pfeiffer, J. (1991a). Creating a  strategy. In  J. Pfeiffer (Ed.), Strategic p lan n in g : 
Selected readings, (pp. 179-182). San Diego, CA: Pfeiffer & C om pany.

Pfeiffer, J. (1991b). The h isto ry  of strategic planning. In J. Pfeirffer (Ed.), 
Strategic planning: Selected read ings, (pp. 371-383). San Diego, CA: 
Pfeiffer & Com pany.

P ondy , L. (1983). The un ion  of rationality  an d  intuition in  m anagem ent 
action. In S. Srivastva (Ed.), The Executive M ind. : Jossey-Bass.

Q u inn , J. (1988a). Strategic change: "Logical incrementalism". In J. Q uinn , 
H. M intzberg, & R. Jam es (Eds.), The Strategy Process: Concepts. 
Contexts, and  Cases, (pp. 94-104). Englew ood Cliffs, N ew  Jersey: 
Prentice Hall.

Q uinn , J. (1988b). Strategies for change. In J. Q uinn, H. M intzberg, & R.
Jam es (Eds.), The strategy process: Concepts. Contexts, and Cases, (pp. 
2-9). Englew ood Cliffs, NJ: Prentice Hall.

Q uinn , J. (1996b). Stategies for change. In H. M intzberg & J. Q uinn (Eds.), 
The strategy process, (pp. 3-10). U pper Saddle River, NJ: Prentice Hall.

Q u inn , J., & Voyer, J. (1996a). Logical increm entalism : M anaging stra tegy  
form ation. In H. M intzberg & J. Q uinn (Eds.), The strategy process,
(pp. 95-101). U pper Saddle River, NJ: Prentice Hall.

Riffel, J., & Levin, B. (1997). Schools coping w ith  the im pact of inform ation  
technology. Educational M anagem ent and  A dm inistration. 25(1). 51- 
64.

R oberts, J. (1978). Im plem entation  of innovation  in  educational
o rganization and  instruction . U npublished  W orking paper subm itted  
to  D epartm ent of E ducational A dm inistration, U niversity of A lberta.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



168

Rogers, E. (1962). D iffusion of innovations. N ew  York: The Free Press Of 
Glencoe.

Rogers, E. (1995). D iffusion o f innovations. (Fourth ed.). N ew  York, NY: 
The Free Press.

Rogers, E., & Shoem aker, F. (1971). C om m unication of innovation: A 
cross-sultural ap ro ach . London: Collier-M acm illan L td.

R osenblum , S., & Louis, K. (1981). Stability and  change. N ew  York, NY: 
P lenum  Press.

R udestam , K., & N ew ton , R. (1992). Surviving your dissertation: A 
com prehentive gu ide  to  content and  process. N ew bury  Park, CA: 
Sage.

Saye, J. (1997). Technology an d  educational em pow erm ent: S tudents ' 
perspectives. E ducational Technology Research an d  D evelopm ent. 
45(2), 5-24.

Shears, A. (1987). A  m ethodology for p rom oting  educational innovations. 
Program m ed L earn ing  and  Educational Technology. 24(3). 169-173.

T hom pson, A., & Strickland, A. (1990). Strategic m anagem ent: Concepts 
an d  cases. Boston, MA: Irw in Inc.

V an M eter, E., & Scollay, S. (1985). P lanned change in  education: C urren t 
trends of inquiry . P lanning  and Changing. 16(11. 12-21.

W eick, K. (1979). The social psychology of organizing. (2nd ed.). Reading, 
Mass.: A ddison-W esley.

W ells, S. (1998). C hoosing  the  future: The pow er of strategic th ink ing . 
Boston, MA: B utterw orth-H einem ann.

W hittington, R. (1993). W hat is strategy - and  does it m atter? N ew  York, 
NY: Routledge.

W ilson, S. (1979). Explorations of the  usefulness of case s tu d y  evaluations. 
Evaluation Q uarterly . 3. 446-459.

W olfson. (1997). P rior learn ing  assessment: A  case study  of acceptance of 
innovation  an d  change. U npublished  unpub lished  d isserta tion , 
N ova  S ou theaste rn  U niversity , Florida.

W right, T. (1994). Technology education: The new  basic for the  tw enty- 
first century. NASSP Bulletin. 78(563L 24-30.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



169

Z altm an, G., D uncan, R., & Holbek, J. (1973). Innovations and  
o rg an iza tio n s. N ew  York: John W iley & Sons.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



170

Appendix A

Statements Extracted From the Case Study 
IC, SC, and LU Classifications and Their Averages

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



171

1987 Case Study Statements
# IC SC LU Excerpt from C ase
1 0 0 0 that number of computers would be inadequate for the 

amount of staff, however, at the time, it was ample 
because many of the computers were idle

2 Principal intended to introduce computer technology in to 
the school on a larger scale

3 1 1 only existed small pockets of early adopters
4 0 0 0 other departments had no members that embraced 

computer technology
5 0 0 Why are we buying computers when I need more books for 

my department?
6 0 0 most teachers were simply indifferent
7 0 0 It can't do anything for me that I cant already do
8 0 0 0 computers are not necessary
9 1987 the Principal met with me to discuss the state of the 

school concerning computer technology
1 0 interested in facilitating the implementation of computers
1 1 0 0 it was difficult to engage staff members in dialogue 

regarding computers
12 0 0 0 Initiating teacher involvement with the use of computers 

was a persistent problem
1 3 0 0 0 Some department heads refused to have a computer in 

their department resource area
14 Principal and I decided to initiate live-in training (or 

modeling)
1 5 another factor in initiating teacher involvement was 

accessibility to computer equipment
1 6 accessibility of teachers to computers so that they could 

familiarize themselves before they used them around 
students

1 7 Macintosh computers and printers were deployed to 
department resource areas

1 8 2 1 2 two departments wanted more computers,
1 9 0 0 0 a few didn't want them at all
2 0 1 1 and the rest accepted them because they were free to the 

departments
21 planned inservice training sessions for the whole staff to 

reduce the fear of using computers and to create an 
awareness of their utility

2 2 2 We planned to use early adopters as trainers
2 3 0 two sessions were delivered before December 1987, and 

each had marginal success in achieving our goals.
2 4 0 goal for this period was to achieve the acceptance of 

computers in the school a s a  legitimate tool
25 1 1 1 For some, that meant the acknowledgment of the 

usefulness of computers as a tool,
2 6 0 0 0 while for others it meant tolerating their presence
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2 7 Principal and myself realized that administration played a  
key role in initiating the implementation of computer 
technology into the school

28 goal of administration was to devise strategies that 
reduced resistance to the implementation of computers

count 1 7 1 4 1 1
sum 7 2 5

average 0.41 0 .1 4 0.45

1988-1989 Case Study Statements
# IC SC LU Excerpt from Case
1 productivity and automation captured the focus of 

implementation for the next two years, 1988 to 1989
2 2 the school experienced major equipment enhancements to 

facilitate personal productivity and to automate school 
functions

3 2 3 The use of computers as personal productivity tools 
increased over the period and automation leaped ahead

4 0 0 the levels of computer usage among teaching staff ranged 
from none

5 2 3 to everyday
6 1 1 By 1988 almost all staff members acknowledged that 

computer technology was not going away,
7 0 0 but pools of resistance were evident
8 0 0 0 'It would take me longer to use the word processor than it 

does to write bv hand'
9 0 0 0 ‘I will be gone (retired) before I have to use a computer,' 

'Doing marks on a computer is more time consuming and 
complicated than doing them the way I always have'

10 0 0 0 'I can do marks faster in my head'
1 1 2 2 3 group of teachers that adopted computers were not 

confident in their skills but they were eager to show 
others the work they had done

1 2 2 3 In a jovial manner, a  one-up-man-ship interaction existed 
among the users, as each tried to excel beyond the other

1 3 1 2 'Can you help me this afternoon?'
14 1 3 'Can you tell how to fix it?'
1 5 1 2 2 'I would like to use a computer but I don't have a use for 

it.' I suggested he that he try a database. He asked what 
it was and if I would help him make one.

16 1 1 2 Principal was approached by some teachers with a request 
to have me move into other department

1 7 to continue the live-in training
1 8 0 0 A pocket of resistance carried on through 1989,
1 9 3 3 but a strong group of users was emerging as well
2 0 2 2 The user group shared information and skills with each 

other
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21 2 3 computers had a permanent and strong presence in the 
teachers' cafeteria

2 2 2 computers had presence in conversations between 
colleagues as thev walked down the school corridors

2 3 introduction of new eguipment
2 4 2 1 3 demand for training and assistance had grown
2 5 2 3 the many diversified requests, such as installing and 

learning accounting software, installing and teaching the 
use of subject specific software, and resolving 
administrative software needs

2 6 We believed a problem was best solved by the user
2 7 that the user would require the assistance of a  change 

facilitator in the search and retrieval of information and 
the selection and implementation of the innovation

2 8 resource person (linker) must have a good understanding 
of the user's problem and resource limitations

2 9 3 4 teachers were demanding training beyond the use of 
productivity tools

30 named this group the linkers
31 Their task was to assist other teachers in resolving 

computer problems
32 They acted as a link between the numerous staff members 

m yself
33 3 they had to commit their own time for linker training 

(training occurred after school), and they were expected 
to help others during the school day when needed

3 4 Linker training commenced in March 5, 1989
35 3 4 participation in the Olympic Committee Organization (OCO) 

Project
36 3 one-third of the teachers and students in the school 

regularly participated
3 7 2 The exposure to on-line communications created a desire 

to participate in another project in 1994
38 review of the school conducted by the District and the 

provincial Department of Education conducted ...to examine 
the school's role and function

39 the significance is that it was this event that later 
prompted the staff and administration at the school to 
conduct a self-examination of its purpose and direction, 
which lead to the development of a guide for school's 
development, called Vision 2000

40 in 1989, the school conducted a Technology Awareness 
Seminar for district principals

count 17 20 1 9
sum 22 30 40

average 1.29 1.50 2.11
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1990-1992 Case Study Statements
# IC SC LU Excerpt from Case
1 2 3 continued growth of the use of various personal 

productivity tools, increased automation, and an increase 
in the number of teachers that were using computers

2 3 4 it was the introduction of CAI (Computer Assisted 
Instruction) programs that distinguished this period

3 2 3 most of the utilized software was designed for 
productivity (marks, and word processing) and automation 
(accounting, and graphics

4 3 the implementation of computer facilities specifically to 
accommodate CAL.few teachers used CAI programs

5 4 the initiation of plans for a new delivery system (including 
CAI)

6 expand our understanding of the use of CAI by visiting 
other educational facilities that where already routinely 
using it

7 Feb, 1990, we had a meeting in which we discussed 
formulating and overall plan for the school

8 Vision 2000 document was delivered to the Superintendent 
April 30, 1991

9 3 4 established a facilities committee in June to examine the 
nature and extent of renovations that would be required to 
accommodate a new delivery method involving the use of 
computer technology

1 0 Modernization Plan that was submitted to the School Board 
for approval in March 1992

1 1 3 the plan included the addition of computer centers designed 
for delivery of CAI

1 2 3 the capacity of our computer facilities was inadequate the 
accommodate the rising demand

1 3 2 3 3 Teachers were complaining that the computer labs were 
busy all the time, and that they couldn't book time for 
their classes

14 the negative impact that the unavailability of computer lab 
time might have on implementation efforts...the purchase 
of more computer equipment was authorized

1 5 In 1990, computers situated in a room adjacent to the 
library were upgraded

1 6 4 This room was available for teacher bookings and for 
general student access

17 created two new computer labs in 1991... one computer 
lab (Macintosh LC lab with 26 networked computers) in 
March, and another in September (Macintosh LC 475 lab 
with 24 networked computers)

1 8 3 3 we were actively seeking CAI software...we purchased the 
program (Autoskill)

19 3 An English teacher was willing to learn and administer the 
program (CAI) to students
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20 3 established a permanent lab (CAI)
21 3 we introduced additional tutorial software in 1991 (Math)
22 2 Initially only a few interested mathematics teachers used 

the software because many teachers were skeptical of its 
value

23 4 Other teachers became interested in using computers for 
specialized needs

24 2 we installed a pattern assisted desiqn (PAD) proqram
25 4 two teachers attended courses over the summer to learn 

the PAD and CAD programs
26 3 Teachers were becoming tired of the rapid pace of change
27 3 Many teachers said they preferred to stop innovating for a 

year
28 2 3 we still had two groups in the school: Those that used 

computers,
29 0 0 and those that didn't
30 5 5 In 1990 we formed a discussion group to determine how to 

further implement computers into the school
31 4 shortages of computers in the English, Social Studies, and 

Science teacher resource areas because of the increased 
number of users

32 2 4 increased number of daily tasks bing performed on the 
computers

33 2 3 Limited computer access caused teacher frustration
34 shortcomings of small group training
35 1991, Technology Support Centre: (1) to offset the 

demand for more computers in the department resource 
areas by providing another common work area, (2) and to 
provide teachers with individualized computer support at 
anytime from either, a linker, another user, or myself

36 4 More advanced computer users were now beginning to 
emerge

37 3 4 some users were contemplating permanently incorporating 
CAI into their course delivery

38 3 5 5 1991 we decided it was time to expand our understanding 
of the use of CAI by visiting other educational facilities

39 3 some teachers stated that they wanted to use CAI 
programs to supplement their teaching, but required 
money to purchase the software

40 administration decided to divert some funding from the 
library book budget to the purchase of software

41 3 divergence between the two groups had been continuously 
growing since 1987

42 0 it was now a implementation impediment that required 
attention

43 0 0 Non users argued that departmental budgets should not be 
spent on computers
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4 4 1 4 the non computer user group had diminished to about one- 
third of the teaching staff

45 0 'I would know computers too if I had the training that those 
guys (linkers) did'

4 6 0 or 'If the school wants me to know they should buy me a  
computer.'

4 7 The train is leaving the station. Get on board or you'll be 
left behind'

48 3 5 user group had different concems....discussion with this 
group regarding features of new software or how to use 
computers to for some new task, while other discussions 
were about the use of CAI to augment their teaching.

4 9 1 4 how they could acquire new software, how they could 
secure more training and individualized help, how they 
could buy a computer economically, or if they could 
borrow a computer from the school

50 1991, the school hosted a technology initiatives evening
51 1 The next day teachers felt a s though they had endured the 

right-of-passage and were now members of a computer 
fraternity.

52 2 One of the linkers approached me and complained bitterly 
that I had left all the linkers behind (in computer 
knowledge) because I didn't spend enough time teaching 
them

53 3 They were tired of continually learning, especially when 
there appeared to be no end, and they were tired of helping 
others because it consumed much of their time

5 4 some teachers held considerable animosity for the linker 
group because they were thought to be elite

55 decided to abort the linker program and abandon the 
Linkage model

56 A fellow teacher that I trained was selected to assume my 
position while I was gone

57 Principal decided to maintain computer technology at 
status guo for 1992

58 decided to conduct an evaluation to determine the success 
of our computer implementation efforts

59 After abandoning the Linkage model and the linkers as a 
formal group, no other model was immediately selected

60 no linker training existed
61 5 3 a peer-to-peer exchange of information flourished
count 25 17 2 0

sum 53 55 6 6
average 2 .1 2 3 .24 3 .3 0
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1993-94 Case Study Statements
# IC SC LU Excerpt from Case
1 4 the Evaluation Reoort concluded that comDuter technoloav 

had become and integral part of the culture' and that 'much 
of the social conversation evolved around computers, 
software, and technical problems

2 4 sense of pride among teachers in the ability of the School 
to show leadership in the area of using technology

3 3 4 teachers at the school had internalized the use of 
computers and were embracing the use of computers for 
instruction

4 •Evaluation Report of 1992 indicated that the staff of the 
School was prepared to move into the instructional use of 
computers

5 we established 3 computer pods
6 Technology Support Centre remained operational, we 

introduced a Teacher Training Centre to facilitate small 
group

7 Business Education department received an upgrade
8 3 4 Mathematics Department delivered four courses using CAI
9 3 4 Science Department introduced CD ROM based tutorials in 

bioloqy, chemistry, and physics
1 0 We introduced Internet access and e-mail
1 1 2 Automation of the school continued
1 2 2 upgraded the administrative network
1 3 2 installed networking between the Business Office, the 

Library, and the Bookstore
1 4 2 Support staff training began in 1994 for text book/library 

system
1 5 November, 1993, we completed the proposal for 

renovations
16 completed proposals for CTS and computer equipment 

funding
1 7 3 4 4 Many teachers were still not clear on how to use 

computers for instruction
1 8 5 qroup attended an Apple Classroom of Tomorrow (ACOT)
1 9 3 struck a Technology Team to determine instructional, 

equipment, networking, and furniture requirements for the 
areas to be renovated

2 0 3 4 Users became more specialized
21 major concerns centralized on procuring computer 

laboratory time and acquiring money for software 
purchases

2 2 user qroup became stratified with various levels of skills
2 3 4 Some members of the group acquired more computer skills 

and may be thouqht of as advanced
2 4 4 5 While in 1987, I was the only integrated user, by 1994 

three others had joined the rank
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25 3 5 5 novice users wanted to be shown how to use the computer 
labs for their c lasses

26 1 5 advanced users generally assisted the novice users
2 7 Tension between users and non users diminished in this 

period
2 8 2 4 teaching staff became more self-reliant
2 9 4 notion emerged that one does not have to know everything 

about computers or a  particular piece of software
count 1 2 6 1 2

sum 3 2 2 4 49
average 2 .6 7 4 .00 4 .0 8

1995 Case Study Statements
# IC SC LU Excerpt from Case
1 4 6 6 numerous wide spread innovations that occurred in this 

period prompted teachers to change the way they 
approached instruction

2 4 6 5 the integration of CAI, productivity and development tools
3 2 January 1995 we ran the automated text book rental 

system for first time
4 2 teachers introduced digital parts and repair manuals
5 completion of renovations, three Centres provided the 

capacity to accommodate 180 students
6 a Teacher Resource Centre was established
7 almost all knowledge was acguired peer-to-peer
8 the Technology Support Centre and the Teacher Training 

Centre were disbanded (no longer needed)
9 3 4 Science area facilitated experiments that needed digital 

probes and sensors
1 0 4 4 abundant requests to load software on workstations and 

servers
1 1 3 5 3 teacher learning occurred every place in the school, and 

support could be found from former linkers and advanced 
users

1 2 3 4 initially the Centres were moderately busy, but by mid 
year they were always busy

1 3 3 4 Centres were always open to students during the 
instructional school day

14 Centres were occupied to capacity almost all day
1 5 2 3 type of support and training changed as the computer user 

group became more knowledgeable
16 3 5 5 users, both novice and advanced, spent considerable time 

showing each other software and how to use the new 
instructional networks

1 7 6 6 I continuously redirected inquiries and requests for 
assistance to other teachers or departments having 
expertise
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1 8 many departments diverted sizable protion of their 
budgets to the purchase of curriculum based software

19 4 6 6 teachers who were investigating various combincations in 
which software programs could be used together to 
achieve new teaching strategies

2 0 5 5 Teachers discussed among them which strategies worked 
and which did not.

21 we returned with appreciation that change is a  long 
process

2 2 3 4 teachers were beginning to take ownership of their 
learning and the software thev were using

2 3 5 teachers would seek information, when they needed it, 
from whomever possessed the knowledge

2 4 3 4 computer users were investigating ways to use computers 
for learning

count 13 8 1 5
sum 41 41 6 8

average 3.15 5.13 4 .5 3
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Appendix B 

Frequency Distribution of Extracted Case Study Statements 
for IC, SC, and LU
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Frequency Distribution of Innovation Configuration (IC) Statements

Period
Level of IC

0 1 2 3 4
1987 12 3 2

1988-89 5 3 8 1
1990-92 3 3 7 12
1993-94 1 3 7 1

1995 2 7 4

Frequency Distribution of Stages of Concern (SC) Statements
Level of SC

Period 0 1 2 3 4 5 6
1987 12 2

1988-89 5 5 6 3 1
1990-92 2 2 5 4 4
1993-94 1 3 2

1995 1 3 4

Frequency Distribution of Levels of Use (LU) Statements
Level of LU

Period 0 1 2 3 4 5 6
1987 7 3 1

1988-89 5 3 10 1
1990-92 2 8 8 2
1993-94 1 8 3

1995 2 6 4 3
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Total Frequency Counts in Each Category of IC, SC, and LU Statements Per
Year

Category
Period IC SC LU

1987 17 14 11
1988-89 17 20 19
1990-92 25 17 20
1993-94 12 6 12

1995 13 8 15
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Appendix C

Evaluation Report: Computer Technologies Implementation Program 
Interview Sheet and Questionnaire 

September, 1992
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INTERVIEW User Group (Tl)

Questions Responses (Tl)

1. W hat is (was) the m ost usefu l 
aspect of the  program ?

2. W hat is (was) the m ost 
fru stra ting  aspect of the 
p rog ram ?

3. W hat w o u ld  be the m ost helpfu l 
to  you  now  or in  the near fu tu re  
w ith  respect to using  com puter 
technologies?

INTERVIEW Non User Group (T2)

Questions Responses (T2)

1. W hat is (was) the m ost useful 
aspect of the  program ?

2. W hat is (was) the m ost 
frustra ting  aspect of the 
p rog ram ?

3. W hat w o u ld  be the m ost helpfu l 
to  you  now  or in the near fu tu re  
w ith  respect to using com puter 
technologies?
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Q uestionnaire

1. The use o f  computers in the school has been helpful to students 
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

2. The use o f computers has been beneficial to your teaching (or job)
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

3. The use o f  computers has been personally helpful as a tool
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

4. You have enough time to learn the computer software and hardware tli 
to know

A B C D
Strongly

Agree
Agree Disagree Strongly

Disagree

5. You are satisfied with the support and training that has been provided
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

6. You would like more training/inservicing
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

7. People in the school share computer information and help each other t< 
skills

A B C D
Strongly

Agree
Agree Disagree Strongly

Disagree

8. You feel confident about the use o f computers
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

9. The implementation of computer technologies in the school has been successful 
overall

A B C D
Strongly Agree Disagree Strongly

Agree Disagree
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10. The implementation o f computer technologies in the school has met your needs 
overall

A B C D
Strongly Agree Disagree Strongly

Agree Disagree

11. You own a computer
A_______ B

| Agree
D

Disagree |

12. You use a computer frequently, and you use various types o f applications 
A B C D
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Appendix D 

Computer Technologies Implementation Program 
Questionnaire 

June, 1993
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Questionnaire

1. The use o f  computers in the school has been helpful to students 
A B C D

Strongly Agree Disagree Strongly
Agree Disagree

2. The use o f computers has been beneficial to your teaching (or job) 
A B C D

Strongly Agree Disagree Strongly
Agree Disagree

3. The use o f computers has been personally helpful as a tool 
A B C D

Strongly Agree Disagree Strongly
Agree Disagree

4. You have enough time to learn the computer software and hardware that you need 
to know

A B C D
Strongly

Agree
Agree Disagree Strongly

Disagree

5. You are satisfied with the support and training that has been provided
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

6. You would like more training/inservicing
A B C D

Strongly
Agree

Agree Disagree Strongly
Disagree

7. People in the school share computer information and help each other to learn new 
skills

A B C D
Strongly Agree Disagree Strongly

Agree Disagree

8. You feel confident about the use of computers 
A B C D

Strongly Agree Disagree Strongly
Agree Disagree

9. The implementation of computer technologies in the school has been successful 
overall

A B C D
Strongly Agree Disagree Strongly

Agree Disagree
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10. The implementation of computer technologies in the school has met your needs 
overall

A B C D
Strongly Agree Disagree Strongly

Agree Disagree

11. You own a computer
A

| Agree-

12. The number of times that I use a computer in an average week is
A__________ B__________  C___________ D__________

| Not at all j 1 or 2 | 3 to 5 1 6 or more |
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13. On average I use a computer
A B C D E

Not at all Once per 2 or 3 times Every second Almost every
week per week day day

14. The number of software programs that I use in an average week is about
A_________  B___________ C__________  D__________

| None | 1 or 2 1 3 to 5 | 6 or more 1

15. I think that it is a good idea to use productivity software, such as a word 
processor, a spreadsheet, database, graphics package, or desktop publisher, etc.

A B C D
Strongly Agree Disagree Strongly

Agree Disagree

16. I think that it is a good idea to use instructional software, such as computer
managed learning (CML), computer assisted instruction (CAI), or other software 
to assist classroom instruction, training, or testing.

A B C D
Strongly Agree Disagree Strongly

Agree Disagree

17. I use productivity software, such as a word processor, a spreadsheet, database, 
graphics package, or desktop publisher, etc.

A B C D
Strongly Agree Disagree Strongly

Agree Disagree

18. I use instructional software, such as computer managed learning (CML), computer 
assisted instruction (CAI), or other software to assist classroom instruction, 
training, or testing.

A B C D
Strongly Agree Disagree Strongly

Agree Disagree
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Appendix E 

School Documents and Proposals
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School Documents and Proposals

Year Document
88 • O lym pic D ata Technology Project: E valuation  repo rt
88-89 • Office E quipm ent M odernization  P roposal

• N etw ork  Im plem entation  Schedule (M acProject 
PERT)

89-90 • T raining Schedule for Linkers
90 • School Review

• Vision 2000 D evelopm ent P lan  (M acProject PERT)
91 • V ision 2000
92 • Evaluation Report: C om puter Technologies 

Im p lem en tation  P rogram
93 • CTS E quipm ent Fund ing  Proposal
94 • Revised CTS E quipm ent F und ing  P roposal
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Appendix F

Events List/Time Line

C onstructed  Yearly from  from  daily  logs, m y notes, the  Prinipals' notes 
an d  scheduler, school evaluations and  review s, an d  Business Office

records.
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| Documentation 1987 1988
OCO Project (Sept 87-June 88)

Instruments 
Initiatives and Events

New Facilities

September - 1 return from Masters Studies 
Initial stages of planning for future 
September to October - Assessment of 
computer platforms
- software and training were criteria for 

choice
- how do we get teachers involved? 
September - 1 moved into the Social Studies 
resource area to begin live-in training 
Development of teacher resource areas 
(productivity tools and workstations)
Begin ongoing teacher support 
Inservice training sessions for teachers were 
planned and delivered to reduce fear and 
create awareness, and to encourage the use 
of computer technology for productivity

Macintosh computer and printers for 
teacher resource areas

January to March - OCO Project, however 
teachers continued until June 
January to June - INet 2000 project with 
AGT
Introduction of CAD 
Chose the Linkage model of change for 
technology planning and implementation 
Implementation of computerized 
accounting (Business Office)
A portion of the Library budget was 
allocated for software purchases 
A library computer pod was introduced 
Encourage use of computers for instruction 
A CD ROM Information Centre was 
introduced into the Library 
Introduction of DOS based computerized 
accounting for instruction (Business 
Education)

• CAD Lab (Mac Plus) (SE 30 Server)
•  Business Office (New Views Accounting on 

DOS computer -286)
• 20 Apple lie's for library Computer pod
• Library Information Centre (2 Mac Si's with 

CD ROM)
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Documentation 1989 1990
Linker Training (start March 1989)
Admin. Network Implementation (Oct 1989-Dec 89)
School Review (Nov 89-Jan 90)
Vision 2000 paper for Integration of Technology into the School (Sept 90-Apr 91)

Instruments 
Initiatives and Events Administrative network implementation 

-major network training for support staff 
and productivity tool training 

-some resistance to change from office staff 
Technology Awareness Seminar for District 
principals (Nov)
some teachers in school demand more 
knowledge, beyond ongoing productivity 
tool training, other forms of support are 
required
a decision is made, a linker group will be 
established and linker training will begin in 
March
a School review begins, and is conducted by 
the District and Alberta Education to 
determine the nature of the school and the 
place it may hold in the Province 
November- Questionnaires regarding the 
school are administered to teachers, 
students, and parents of students

I am asked to collate and evaluate the data
collected from the School review
January - the School Review report is
compiled and released
the Review lead us to the need to articulate
our plans for the future
upon request, I started the development of
a vision statement for the School (for
computer technology and other niches the
School will have to fill
I did a thorough review of the literature
with respect to restructuring and
technology (from applied and theoretical
sources)
established a plan and implemented a 
process for the development of the vision 
for the School
set up small and large group discussions 
regarding the further introduction of 
computer technology into the School 
resistance to technological change became 
apparent - implemented small and large 
group computer training sessions in an 
attempt to reduce resistance
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• acknowledgment of Careers and 
Technology funding for procurement of 
computer equipment (a proposal must be 
submitted)

• introduction of Autoskill™ program 
(English language-pronunciation, 
vocabulary, comprehension skills) and 
computer lab

• Library goes on-line with Statistics Canada
New Facilities • Administrative network • Auto skill Lab (12 Mac's with Mac server 

(Mac SI))
• Library - StatsCan CANSIM (on-line) dial- 

out (2 Macs with modems)
• Library pod upgraded from Apple He to 

MacPlus computers with SE 30 Server and 
Appleshare networking

Documentation 1991 1992
Linker Training (start March 89) 
Vision 2000 Paper(Sept 90-Apr 
91)
Evaluation Report: Computer Tec 

Instruments

nnology Imp
1
Cementation (Apr 91-Sept 91)

• April to Sept. - Interview of teachers 
regarding computer implementation 
conducted n=20

• April to September - Teacher questionnaires 
regarding computer implementation 
completed n=40
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Initiatives and Events » Linker sessions still in progress and very 
intense

» April - Vision 2000 paper completed
» Education Council and the Superintendent 

received Vision 2000
» formation of a facilities committee to begin 

plans for facilities revitalization (Based on 
Vision 2000)

• September - development of Technology 
Support Centre

» October - visited site that was using the 
BASE CAI program

» November - Technology Initiatives night for 
teachers, principals, advisory groups of the 
District held at the School

• December - visited a school in Calgary that 
was using computer technology for 
instructional delivery

• began beta testing CM math programs
• a CM lab established
• an Auto skill language lab established
•a decision was made to abort the linker

training program
• weekly training sessions instituted on a 

volunteer sign-up basis
• instructional lab

• January - 1 am gone to U of A for Doctoral 
Studies - continue to work weekly at the 
School on a part time basis

• more CM math introduced
• Mar - Modernization Plan (based of work of 

the facilities committee) was approved by 
the School Board and submitted to Alberta 
Education

• May to September - an evaluation of 
computer implementation in the School was 
conducted by this researcher

• May - meeting with Alberta Education 
Buildings branch and Alberta Education 
Curriculum branch regarding the use to 
technology and facilities

• June - a Fabric and Design lab was 
discussed and instituted using CAD and 
PAD
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New Facilities • a new instructional Lab (Rm. 224) of Mac 
LC's was built (24)

• a CAI lab was instituted (26 L.C.) 
Computers

• an Auto skill language lab (15 Mac Classics 
and a Quasar server)

• a Technology Support Centre was 
established (teacher support)

•Appleshare networking in these areas

CAD/PAD Fabric and Design lab with 4 
PC's (486's), graphic palettes, and 47' 
plotter

Documentation_______________ ____________
CTS Equipment Funding Proposal #1 (Oct-Dec) 
CTS Equipment Funding Proposal #2 (Jan-Feb)

1993 1994

Instruments 

Initiatives and Events

June - Questionnaire regarding computer 
implementation in the School n=53
Jan to Mar - review of automated library 
packages
Feb - installed computer pod in RM 372 
May - installed remote computer access and 
remote electronic mail 
now running 4 courses of CAI math 
Sept - 1 return to the School from U of A 
Sept - bar coding of student ID's and text 
books
Sept - installed 2 new pods (Rm 224 and 272 
Oct - regularly scheduled small group 
training was replaced with specialized 
small group training upon request.
Oct - Teacher Training Centre established 
Nov - proposal for renovation (architectural 
plans) completed

automation for issuing of text books has 
started
Jan - attended conference on computers in 
schools (San Francisco, ACOT (Apple 
Classroom of Tomorrow) schools)
Feb - Revised request for CTS funding - 
equipment, including computers, for 
renovation completed and submitted 
SchoolNet - Internet links established in the 
Teacher Training Centre 
training initiated on the automated text 
book/library system (Library 4) (in-house 
training)
CD ROM introduced into science on a large 
scale for instruction
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New Facilities

• Dec - submitted request for CTS funding - 
equipment, including computers, for 
renovation (November, 29 document)

• Jun to Sept - network design and 
requirement for areas to be renovated 
(Learning Centres) is completed

•  Oct - Technology Team struck to determine 
instructional format, equipment 
requirements, and furniture requirement 
for Learning Centres

• Oct - Lab in Rm 230 upgraded
• Nov - renovations start
• Dec - Technology Team reports on 

recommendations - collaborative learning
• administrative network upgrade
• 3 computer pods (12 Mac's each)
• Remote access server (ARA) and e-mail
• Teacher Training Centre (12 Mac's, server, 

network)

•  Business office/ Bookstore /  Library 
computers, scanners, bar code readers, and 
networking

• upgrade Rm. 230 lab to LC475's with Power 
PC 6100 server and Ethernet

• Internet access through SchoolNet

Documentation 1995

Instruments 
Initiatives and Events Jan - text book rental automation ran for the first time (successfully)

Jan - Internet training for teachers began
Feb - conference in Denver, computers in education
Feb - renovations completed - now have 3 new learning centres, 2 new labs, and other new 
rooms
Leaning Centres (A, B, and C) networked and equipped
Mar - Automated CD ROM based parts and repair manuals introduced into automotives 
Apr - presentation in legislature about technology in education, particularly for instruction 
Technology Support Centre disbanded
a Network Centre was established, it also provided teacher support 
a Teacher Resource Centre, equipped with computer equipment, printers, scanners, etc., was 
established in proximity to the Network Centre
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New Facilities

a Science Centre, equipped with computers, was established for computer simulations,
computer monitoring and measurement during experiments, and CD ROM access
the library was automated, including the retroconversion of books
the Information Centre was moved from the library to the Learning Centres
SchoolNet-Intemet access (for second year) was moved to Science Centre, Teacher Resource
area, and the Learning Centres
groups tour the school (AVC, Grand Prairie)
Teacher Training Centre disbanded because most training is one-on-one and peer-to-peer 
(Teacher Resource area and Network Centre will be used), small group specialized training 
still in occurring
ISDN Internet access is introduced
Satellite transmission and reception of CTS courses is requested

Learning Centres (A, B, and C) equipped with computers (Mac 5200's) and servers (7300's) 
and ethemet with routing
Network Centre (including network room) linking all the other rooms 
Teacher Centre (Power PCs, LaserWriter, Ink jet, scanner, modem)
Science Centre (3 Macs with specialized sensor probes, ink jet printer, modem) 
automotive (PC 486, CD ROM, ink jet Printer)
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