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INTRODUCTION

I l l :; l t,r lO,:","rrtatior.r 
of com;rurcr and teleconrrnunrcari
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1 ()9(rr 
,N.rr iorrrr l  

lask Force on _EclLrcational lcchnoloq,. l  qRl . , .  - ,_..in Reiber. Ua W.ff i"...,. l  
r.rrrcc on rducarroral i lchnology, 1984, as cited

rhes. r".1.,..,1,..,,.... ._.,., 
O?). Arnerican public eoucatron has investccl dearlv inthesc technc,r.gi"., *r,ing i;,i;;;. ,,,,,1r:iil:Tl:::lll i] ]lllilTddearry in

p r e s s i v e  \ r ) l p r ) g t c r  i r r r ' - , r , ^ , , . / p . . . . . r ,  . . .  r , , , . n r  , , . . : " "  
: t t . t < l  ' l c c L l n t t l l : t t t t t l l  l t t t  i t t t -

i;;;';Hl:lllj:,: :ll :'l::.";, !! " t'". z o o o t ; tj r n.; ;i il : il;',tlLil,TlT,f  Q O ( r  
, r L :  

|  .  ,  . . -  . , r r r L q  u t  t ( , ( _ l l l l t

,o J.l;,, I I ll ii' ljl]llll. f ilic i nvesrmen r unclerscorcs societ1.,
tntegrat i r rg tcchnology i r  

'  r t r r  L l ' tssroonl '  f lowcver,

learn ' rs  is  r r r , ,v i , , .  , , , , , ._ , . , , l i . , r f . f . r " ls  
.ur t l  r rs i l r l l  i r  in  w.r1 s rh, r r  i r r rp, rcr  . r r r . lcr r r

ing Houghtor t ,1997).l:Xll::;;l:::"'iii,,],J,_.r;rri.,r,-,r,.,,, :;;,.:,iii.;:i'lJ;'] lllil::],,ljJl,l,t r -

Two pieccs .Jrirl irr: 'r:rt ion rrclP i^fbrr' rr '  urdersturclirg of the currerrr sr.rcof teacher rechnol'gv i 'regr',rric,n i '  public ,Joorr. Asnapshot survcy bv theU's' Departrr",, ' , ni-F..lu.r, io' (Nati.nar i-.r ' ,r",- ftrr. F_cr'cati.nal Statistics, rr.stResponsc Survcv Syster.r, /anuarv r999) r";r.;.rrr., 3j"z"-,ri:,.". i..r ,".rn-uself-reporteci lieling citl.rer welr ('2i%) ttr "".f *.rr (r 0%) preparecr ro rcach r-rs_
J5;T:iilffi:'.l.iil"" 

sur'�jcct ;; ;'ii;';;,': ;i,..", repc,rrcd rbcri.g .i,,ocrer-
A second indicator is crrr
rplementatio, ,,.;." r,,,].l.lli,':):':::l::",."'l,li 

"f 
:"':h:::' level .f technol,g'

,Tli1:ffi ';;r,:::i3,y:: :'.r'', (, e ; ;l l;;il ;, i::";; ffi:I','ff :lil:, .asscsscd Iev. l  o f  r . . . . l r r r , , l , ,
D^^. ._, .  r  . r . .  _gy 

lntcgrat lon on l r  sc i r le t l f 0-6, z.cro being nonusc.Recent Lo'[ ' i  .uru"y,.rur,, f i ,, ]r j..r, H",rrn;i ;-; 
ot.t,-o, zcro bettrs to.Lrsc.

2002,  see Fio, , . '  r i  ; . ; - . ;  . ' -  . ,  r , . r ,  :achers ( l 'earn ing Qucsr ,  I r rc2002, se_e Figurc lj revcar that,t",.,l,."iir.ri.i i"i ':tt 
(r'ear'r'g Qucsr, I'c.,

ro  be  a t  t_ .u . i  I  f  f , ,1 , . , ^ , . ,  , , -  r_ :^ r -  ._  \ r  
rnsrdcr  thc i r  in tegra t ion  sk i l l s,Trk::ff],1,131,:::,1.:1f isL,"; x.,;;;;ii;,;,#:iJi:ii,i'j:i;l'i:ji:i1

;l*m:Ti :l:1,'::: :T' :' ;;; j " ;;;;; ;:l::,"u l'il:ffi l"i : j:; fI', .purposefully pla''ecl to c'r:ic' .,,,,,t.n, t.l.r,,;;,';;,i'ii:::',lli]l:t] .l.ll',r,.', 
'.

wri t ten wolk i1 d i ' ih l  f , r . , , .  I .  r -  
' '  drru ( t { )cs l tot  t l tcrc l l '  rcplsgl laawrtten wor-k i'dieital fbrn. Ir seerrs r.t ,., nrlrr,r,Jil ri:::;::l;:ljiii:
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rvho feel e i ther 
"rvel l"  

or ver). r .vel l"  prcparcd to use technology and thc 3l%r of

terrc]rers who rrrte the rnsclvcs at Lo f i  Level 3 or higher : lre one ancl the srme, as
it  is unl ikelv that a teacher rvho cloes not fecl u.el l  prepared to integrirte techrrol-
ogv u'or-rLd thctr ratc thcil tccl'rnology use as lear-rir-rg toward thc soplristicatecl
r i t l c  , r l -  t l t .  i t t t c q t  . t t i , r l r  ( ( ) n t i n u u n r .

Figure L Leuels oJ'Teclnology [ntplemeutation (LoTi)

Vicrvecl througl.r the lcr.rs of cliflirsion theorl', these two statistical gror-rps of

tcachcrs are t l .rc leadirre edec of the Innovators ancl Early Aclopters ( l{ogcrs,

1995, see Ir igure 2) ancl then sor.nc. Accorcl ine to dif l i rsion theorl ' ,  lnnovators

end F.erl1. Acloptcrs irre nl()re l i l ielv to u'ork to ovcrconre init ial  obstacles to

acloption bccrruse thcv rccogrrize, carly on, the inherer-rt ;rosit ivc valuc of thc in-

trovatiotr.  ( l iven thet thcse tuo c:rtegories of ado;rters consti tutc onlv 1(r7o of a

potenrial acloptine gropulat ion, these ntrrnbcrs ir .rcl icatc goocl progress with cl i f-
f i rsion into the next large category of potcntial adopters-the tarlv Majorirr ' .

Althoueh nr,'urv tcechers clo fcel preparecl to use technoloel', rnan1. othcrs clo
not-or not yct. Sixtv-scvcrr perccnt olttelchers do not fcel rvcll prcparccl to utilize

technologv in their instnrct ion. In Ncr.v Hampshire, 697o of teachers ale cl istr ib-

uted across l .o' l ' i  l .evels 0-2. ' l 'hir ty-nvo pcrccrl t  resiclc rrt  l -o' l ' i  l .evel 2-1.roised tcr

adapt-anci 2l(/rr report lron-usc at Lcr.cl 0. Rogers'theory on innovativcr-rcss sug-

gests furtl-rcr thrtt these lattcr grou;'rs of potential adoptcrs, r'r'ho trv definition conre

to ittnovatiotrs latc in thc g,urc, tencl to be rnore skeptical lbout innor.ations, clelib-

erate in their thinking, and clorvnrisht in their tracl i t ion.

f igure 2: Distribution o.f'alopters ouet'tinte uit/t irtrtouatiueness categories
(Rogers,1995)
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( l trbarr (19t36, 2002) rcmincls us, and r ighrlv so, that nrany eood techr.rologies
have f:r i lccl to penctrate educational instruct ior.r and t l ' r i r .rking, ancl that evcn
thcse tren' conrptl tcr rrncl teleconrmunications-birsecl tcchnokrgies have bee 1
oversolcl ,r trd rtrc t t trdcrusecl. A 

"discrepancy" 
has l .cen r-rut.d'-b.nu..n the leycl

of cornputer usc cxpected of te,rchcrs and i ts rrctrral use... fancl t lhc consequence
of unclenrt i l izat ion is thrrt  thcre mrly never be rhe opportunit t .  to rcal ize thc cx-
pectat iorrs f irr  edLrcrrt ional conrputine" (Marcinkicwicz, 1993194, p. 221).
Roscrs' (1995) f-inel strrgc of rhc itutouation-decisiort przrr'r (Confilnrarion) sus-
gests f inal acloption is ncvcl a given. ' l 'hcrc rrre alr.vays opporturr i t ics to reject.rr-r
innovat io r r .

A srcet clcl l  of rrccttnrtr letecl eviclencc has idcnri f ied obstaclcs that ir .nDecle
tertchcrs'a[r i l i tv to adopt ancl intesrate tccl ' rnolc,gy inro thcir tclchinq. ihese ir.r-
c luc lc  thc  lack  o f t i rne ,  cxper t i sc , . rLccss ,  re \ ( )u lccs ,  and suppor t  (Legeet t  &
I)ersichit te, 199U, as citccl i rr  Wilso., Sherry, [) .bro'ol '1.,  I ]attv, & l{yclcr,
2000). Horve'ncr, othcr rccent evidencc indicating clrrssxrorn tcachers' lack of in-
tegration unclcrsrrrncl ing (Jerald & OrLofiki ' ,  1999, ci t ing Charr.rbcrs et al. ,
1999) is r ' .st troubl i 'g bcc:ruse tfrc i ' tcgrati<.rr i i rerat lrre s'gecsts t l ' r i r t
tcchnologl"s grerrtesr intpact on studenr learning appcars only after reachers
havc sLrf l lc icrrt  ski l ls coupled r 'r ' i th an unclerstanding of how various tcchnolo-
gies crrrt  be usecl as cogtr i t ivc tools, rtncl rrre able to werlve technologv cxpencnces
into thcir clrr i lv pracrice. I t  is f i rr thel sugeestecl that this more rot lrsr levcl of un-
dcrst:rncl ing conrcs over t irnc,:rs tcachers h,u,e o1.1..r111rr-r i t icr t , l  prrcric. u, i th the
tcchttologv and rcf lect ott  ho'"v these ner' , , tools f i t  i r-r with thcir currcnt instruc-
t ional pr:rct iccs rrt td t lrcir notions and bcl iels about thc nature of learrr i lg. Ng
' r r r r t ] l  t . rsk l

' l 'herc 
is rt  gron' i t tg conscnsLls that adr-r-r inistrat ivc su;rport ancl lcaclership 11-g

crucial to sircccssfir l  i rnplenrentir t ion of instruct ional tccfurologics, ancl that thc
in rpor tance . f  th is  ac ln r in is t r r r t i vc  suppor r  i s  o f i cn  undcrs ta red  ( ( i ibson,  2001:
MacNc i l  &  i )e le f l r ld ,  1998;  Mims,  1998;  MurPhy & ( ,un ter ,  1997r  OTA,
1995). I t  hrrs bcen suegestccl rhat aclnrinisrrrrtor.s "clo 

nor appear preparccl f i rr
t l -rcir er-rtergirtg rolc in technologv, ancl t l rcir  leck of Lrnderstancl ing and resgurccs
some t irncs crcl l tes [rerr iers ro c]range ancl irnProve nrcnt" ( ' l 'honras, 1999, ;r.  - ]) .
[ t  has bee n observccl thet 

" in 
tn:rt tv cl istr icts, . . .  slrperintenclcnts Iravc re rnrr inccl

withdraivn fkrrn tht r, :chnolosy cl iscussiorrs, leavir.rg ro stafFthc lcaclcrship rolcs
o f  p la 'n i r . rg  r r .c l  i r rp le  r r rc . r i .g  tcc l . rno l .g l i '  ( lLac l l i ck ,  1998,  p .  239) .  

' l ' h rs  
rc ,

motcltess catr h:rve c()nse(lucncrs of i ts orvrr,  especial lr .  i f  tcchnologv clecisi.rns
are lcfr to t l-rosc rvit l r  nrore of en intcrcst rrrrd cxpert isc in the tcchn.loel ' .  

" ' l 'hc

results of such cl isrcgerd" r,r ' r i tcs V4rsscr'(199(r),  arc oftclr costl1,,  x11,- l  coulcl resr-r lr
in  the  loss  o f " ' con t ro l  o f  t cchno log l ' c lec is ions  to  rh , r r .  p : r r rs  o i rh r ' \ \ ' \ t cm rhr r
do  no t  l . ro lc l  e  c r r r l i cu la r  o t r t look"  (p .  x l i r ) .

A l thoueh there  is  rhe  occr rs i . r r . l  s tu t l ' th r r t  f . cuses  t l - rc  spot l igh t . '  su f .e r i r -
tendcnt  th in l< ins ,  behav i . r ' ,  . rn . l  l . . r . l c lsh ip  ( 'ee  .  f i r r  exanrp le ,  l i te  rse  n ,  199. ) ) ,
there  is ,  ovcr r r l l ,  l i r t l c  reseerch  on  the  super in tenc lency  ( ( , rogan,2000;  l \ {u l len
& Keeclr ' ,  191)8) ancl less st i l l  on supcrinrenclents ancl technologr,.  \With arr cvc
on thc continttccl grorvrh ,rrrcl  r lcvelopnrcnt of teaclrers'  technologv ski l ls arrcl
undcrs t r rnc l ing ,  th is  s tuc ly  inc lL r i lec l  i r r to  t ] re  th ink ine  o f  rh rcc  Nerv  HanrPs l r i rc

Jounttl of'Researrlt ort Tlclttto/ttg-y in Erlutatio,t 32,



superinter-rclcnts, askins the cluestions: (1) What are superintendents' concfp-

t ions of the inst i t ,-r t ior.r i l  concl i t ions that f i rci l i tate or impccle thc ploccss of

teachcr tcchnology integration? and (2) Horv clo these conce;tt ions al ign rvith

thc rese,rrch l i terature rhrrr suggcsrs ccrt l in irrst i tr .r t ional concl i t ions imp:rct

teacher technolouy integration?

CONCEPTUAL FRAME\TORKS

Vholc bocl ics of l i terature have devclopcd within the contcxt of dif f i rsi .rn

theory in responsc to the dif l lculw public education is having integr:rt ing rcch-

no losy .  One s t ra t rc l  o f  l i t c r : r tu rc  (Ha l l  &  Hord ,  1987;  Hooper  &  Re iber ,  1995;

Marcinkiovicz. & Well ivcr, 1993; Reiber & \Well ivcr, 1989; Rogers' 1995;

Sandholtz, I l inestlr f l - ,  & Duryer, 
1l997; 

Sherrv, 1998) sttggests several n'rult i -stagc

nrodcls of techr.rologv integration that broacl ly clescribe the process as a develo;r-

menral conrinutrr l  i r f  kno$,ledee, ski l ls, and use, raneing fronr the naive to the

sophist icatccl. ' fhese models also identi ly teachers' needs ,rnd concetns as they

nror,c rhrough vrrr ious suggested stages. A sccontl  strand of rescarch has idcnti-

f iccl inst i tut ional cor.rcl i t ions thi l t  rnal '  f i rci l i tate this vcry intcgration Proccrt l tv

hclping to resolvc barr icrs f iorr.r tcachers'cxpcriences (Beckcr, 1994; Ely, 1990,

lgg9a, 
1l999b). 

Taken togethef, rhcse srrancls provide :r comprehcnsive Picrtrrc

ofthe process telrchcrs go through rs they aclopt and integrrtc technology' barr i-

.rr. , , . l i  concefns th,rt  i r t t ;-ract thcir intcgratiot l ,  ancl t l -re condit ions that rnav fa-

ci l i tate t l .rat process, rverc they in placc. ' l 'hc picture t l ' rat emcrges spcaks to the

irnportancc of strperintcrrclertts thcnlselvcs having robust conceptiot-rs with le-

g. i .1, t , ,  tcchr.roloel ' :rnd eclt tcat ion' as i t  is ult i rnatel l '  their clecisions and pol i-

cies as ( lE(-) of the distr ict that dcterrnines rvhether technology i t t tegration stLc-

ceecls or fai ls, distr ict-u, icle, at thc terchcr levcl,  wl 'rere rescarch ancl comnron

sense sl lggcst i t  rvi l l  have the ntost irnpact on student lerrrning.

TEACHER TECHNOLOGY INTEGRATION

\ f l -re r.r tc,rcl .rers actual l t ,  begin using tcchr.rologv in their instruct iotr thcv etrtcr

the implemcnrarion phase sr-rggestcd in Rogers' (1l995) innovation-decisit , t t  1' tro-

ccss. F.vcrr.t tr ing r. lp to the point of inrplen-rentat ion is cl ' rar:rcterized str ict lyas a

6repta l  excrc ise  (p .  
, l72) ,onc i r r rvh ichcac l . r ind iv ic l t ra l  i i dop ter rvc ighs the  cos ts

and bcncfl ts of l .ar iotrs rrt tr ibutes of the innovation in relrrt ion to one's cxisr ing

instruct iotral prrrct ice arrcl/or bel icf.s alrotrt  the uaturc of how people lcarn.

l{oge rs'  rhertry ctn rhc rrrre of edol-rt ion sl lggesrs that porcnrial adopte rs-

,. , . , .1-,. ;s-rvi l l  adopt : .rn innovatiorl-196[11sl6gy-ovef t i rne, in a pattertr that

is cepsistelt  lvi th e stancl lrcl  curve, ,rncl t l ' rat further, e:rch catcgory of adopters'

classif iccl b,v thcir lcr.el of innovatir.cness, exhibits a propensity to vicrv an rnno-

vatiott  in a Prrt ictt lar rvrrrr (See Fisurc l  .)  I trnovators entl  F'arly Aclopters'  for ex-

arnplc, , .rr ,1 , , ,  neecl lcss sLlpport ancl encouragemcttt  si t tcc thcv often see the in-

hcrer-rt  oosit ir .c attr ibtt tes of rt tr  innovation,rt lcl  l ' r tx ' ,  in this crrsc, i ts use can

iqrprrct sttrclcnt leerr-r ing. Lltcl  l rdoptcrs tencl t .r  treed more i t t f i rrnlat iotr,  nlore

convincing, rrnd gt 'eatcr levels and kincls of support '

AlrhoLrgL l{ogrrs'  f i rcLrs. 'vls on the introvrrt ion rrncl i ts rt t tr i [rutcs, the irrtrodttc-

t ion of th. (,orrce rns,Basecl AtLrption Moclel (cl l lAN4) (Hall  & Horcl,  19U7)
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"brought 
about a psychological shifr from properries of an innov:rtior.r to the

concerns of its'sers" (Sherry, Bil l ig, Tavalirr, & Gil-,r.r, l, 2000, Backgrouncl scc-
tio', J2); pe.ple who have madc the decision ro cngage in the ir 'ple-mcnra.on
process. Movir.rg bcvoncl the cor.rsideration of attribur.r, cgaNa piaces the incli,
vid.al irt rhe ccnter oFthe process and characterizes carly or beginning users of
an innovrrion as co's.rned.with unccrrainty and self-doubt. (irodu"lTy, th.r.
self-concerns evolvc through task-concer15-161y will the inn,r,raticrr.r "ffcct
thei r  inst rucr iorr l l  pr lcr iccs - ro i t t tp : rcr -66v11-c ' r '115-how wi l l  thc i r l rgv l t ion i r1-
pact student lcarr.ring?

I{ogers'theorics addrcsses a]l i.rnov:rti.ns. Nir.re pcrcenr of the over four rhou-
sancl studies Rogcrs' used in the developnr.nt.,f hi, diff i-rsior.r thcory were:rbout
innovatio.rs in ecluc:rti.r.r. CBAM is spccific ro the adoptiu., ol. ir.rnou"rions in
education.' l 'he remaini'g rnodels (See Figr-rre 3)-thc Apple classrooms of-fornorr.w's 

(ACO'f) moclel of instructi. 'al evolution (S"ndholt, ct al., 1997),
the model of instructior.r. l transfbrmation (Reiber & well ivca 19g9), ard
Sherrys lcarning/adoption trajectory (r 99g)-are spccific ro reachers ar.rd the
i'pleme.t.t i.n of computer-basccl educationar techn.rlogy innovations,

Figure 3: Modek ttf teacher tecbnologt integration.

_ When pair-rtecl with a broacl brush thcse tnoclels suggesr l cor-rrrnuurn of
knowledgc ancl skil ls thar rrr.se fi 'om 'aivc ,., ,uphiri i ."tcd. (See Figurc 4.)
Earlyor naive tech.ololrv Lrsc rc'cls ro nrirr.r trdit ional practicc, tf,at is, ir acl-
heres verl '  closclr. t., a.d is c.'rpatiLrle rvith, a teachcr'.s citablishecl srvlc of
teaching (Re iber & Wclliver, I989; Sakrmon & 41n.rog, l()9u; S.rrrt lholrz et al.,
i997). Difl irsion tl 'reoly (l{.gers, 1995) vicws.,,n,1,,", iL,i l i ,r,:rs:r positivc irr_
tribute of an i 'rr.v.ri.. a.cl :rs . iurc for thc use nf'r.. lrr.,oi rgr.. H.rou.u.r,
achicving a l*'el.of c.nrpatiLrlc usc clocs r.r.t e<1ual i,.,r.gr"tiu.'r.ccess. it hrrs
been suggestcd that conrparilr lc usc [r1, itsclf may not be rnlsfbrrnariyc en.ush
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of the educationel experiencc to rcsult  in posit ive stuclent lcarning (Salonrotr &
Almog, 1998; Reiber & \(cl l ive r,  1989). Thc later stagcs of integration clescribc
rt teacher rvith a morc conrprehensive definit ior-r ancl understar-rding of technol-
ogy, i .e.,  sonreone who is f lexible ancl capable of designing dai ly curr icul.r r .rsirrg
varior.ts combinations of tccfrnologies irr combination with a variery of tcaching
str i i tegies ar.rd lct ivi t ies. The power of technologv in this vision 

" is 
not i ts po-

tential to rcpl icate exist ir .rg educational ;rracrice, but ir .r  i ts abi l i ty to combine
idca ancl product tcchnolosies"- i .c.,  instruct ional conceprs and strategies, and
hardvn',rrc r1lrd sof1e,;11c-"to e ncourlrge students to cngage in clcepcr cognit ivc
ac t iv i t y "  (Hooper  &  I tc ibcr ,  1995,  p .  9 ) .

< I t rocessol ' I 'eehrrologl lntegrat ion-"-" ' . . I

( rh r l r . l ! c  l ' c r ruas i r , i l  I  l ) rc rs ror  lm l r l . r t ! in .d1 i l |

67:/t,

Figure 4: Tbacber technologt integratiort process.
' l ' l ' re 

transit ionrr l  strrgcs l : lctween early anci larer usc are crucial.  Thcy have bccn
ca l lec l  a  

" tunr ing  
1- ro in t "  (Re iber  &  Wel l i ver ,  1989)  o r  a  

"b rcak through '

(Hoopcr ancl l{eiber, 1995) in thc moclel of instruct ional tr irnsfbrmatiorr,  and
"less 

a phase and tnorc a rni lestone" in the AC()T model of ir .rstruct ion:r l  evolu-
t ion  (Sanc lho l tz  c t  a l ,  1997)  

"Teechers  
a t  t l ' r i s  leve l  . . .  have made a  cho ice  about

instruct ional clcl ivcry thirt  is nrost appropriatelv hrrncl lcd bv a compurcr"
(Rosers, 1999, p. 6). N4arcinkiovicz- ar.rd Wcll iver (1993) of ler the notion of ex,
pcndabil i ty as a bctrchnrark at this poir.rt .  

" [ ,xpenclabi l i ty 
clescribes thc relet ion,

ship of cor-nputcr tcchnology to e tearchcr's pl irnncd i11s1;11c1iol1-rvhcrher or not
instrtrct ion rvoulcl be ablc to conrinue in rhe hypothetical event of,  sa1,, rhe ab,
sence of conrputcr technologv" (p.2). At dris sr:rge onc Lrcconres morc depcrr-
clent ott  things outsidc of one's control such as the abi l i t l ,of thc distr ict to of l l r
. lccess to tccl ' rnologl ' ,  support serviccs, ,rnd guaranrcc irs rcl iabi l i ty- i11 s1|1g;
u 'o rds ,  ins t i tu t ionr r l  cond i t ions .

INSTITUTIONAL CONDITIONS
Trlcl i t ional lv, rcscarchcrs have identi f iecl barr icrs that irnpcdc tcachers' adop-

t ion  o f  techno losv  ( l rvans-Anc l r i s ,  1995) .  
' l ' he  

bas ic  r rsurne  n t  f i r r  idcnr i f y ins
"resistrrnce 

frrctols th:rt  t l rrvart r l i l fusion ar-rcl inrrr lernentrrt ion efforts" lus been
" i l ' * .  

l i t t . s  r v l t . t t  t r  P c r  r r l  r t s i s t : t t t t c  c x i r t .  P . p l 1 . 1 p r  r , r t  t t l r r l t l  r l c s i g n  r r r r t t . , g i c r  t t ,
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cornbat t l rem" ( l- ly, 1999a, p.24).Ely refranred the picture. l{athcr than iderrt i-

&ing morc, or the srrne, otrstaclcs, t lv lookccl ar a varierv of si tcs where inrplc-
rurentnt ion l .racl rr lrcadv been succcssfir l  and identi f icd ernergir.re thcnres in rhe
cttvironnrent thrrt  were cornnlol l  to al l .  In doing so, his clucstion becarne:
"whcrc 

innovations have bcen adoptecl ar.rd implenrented, what f :rre ]  rhe cor.rcl i-
t ions thar appearIed] to f :rci l i tare the proccss?" (p. 24). F. ly 's rcscarch ( l  990a,
l990tr, 1999a, 1999b) has identi f iecl cieht such cor-rdit ions thar were prescnr
across nrult iplc si tcs. They ere, as Ely hinrself  suegests, in no parricular ordcr:
irvai labi l i tv of resourccs, dissatisf irct ion n, i th the status ql lo, cxisrence of knowl-
edgc anci ski l ls, avai labi l i ty of t ime, rerv:rrds oL incenrivcs, prrrt iciprrt iorr.  conr-
mi tment ,  and lcac le rsh ip .

' lbchnologv 
integntion requircs individual as well  as svsremic chansc. ]n or-

der fbr char-rgc to conre abor,rt, Ely suggests thcrc must first be :l reason or a cle-
sire fbr changc-rr desire that is clr iven by somcone's cl issatisfact ion wirh t l ' re sta-
tus ql lo. This dissatisfact iol l  may corne f iom rln) 'corner of thc comnrunity.

C)r.r a most basic level,  i f  distr icrs expect tcacbers and sruclents to aclopt tech-
nologv 2rs l I  core instruct iouir l  tool,  then cleirr l l ,access to avai labi l i ty of instruc-
t ional technology resourccs is not ar condit ion, but a preconcl ir ion. Without
thcnr, thcre is no chancc ofsuccess. Hcxvcvcr, having thcrl  is no guarantcc of
succrss cither. F. lv 's ( l999tr) broad dcflnit ion of resourccs as those 

"t lr i r .rgs 
rhet

are rerluirecl to rnrkc irnplement:rt ion rvork" (p.4) inrpl ies the inclusion of
hardware, sofi . ,varc, ancl the 

"peoplen'ale" ( l tonnkvist et al. ,  2000, p. 5) that cle,
l ivcr technical ar-rcl instrtrct ional tcclrnology support.

Primc amotrg the"condit ions fbr succcssfir l  integration mr.rsr be the 1-;rescncc
of knon' ledgc and ski l ls. F. lv simplv stares rhe obvious. 

" ' l 'hc 
pcople u,ho rvi l l  r-r l-

t inratelv imPlemcnt an i t tn.n'rt t i ,rn nrLlst pos:css sufl lcient knor,vlcclge ancl ski l ls
to  do  thc  job"  (E lv ,  1990a,  p .  300) .  P lac ing  r rs ide  rhe  qucsr ion  o f  u , l ' re thcr  i t  i s
now thc rcsponsibi l i tv of distr icts to edlrcatc tcachers as wcl l  as srudents, thc is-
sue of cnsuring that teachcrs possess suff icicnt knowleclgc and ski l ls speaks to
rhe neecl for prof lssional clevcloprnent, instruct ional technologl. sr-rpport,  ancl
other opportunit ics that woulcl hclp teachers incrcase the ir  ski l ls iurd uncler-
stencl ing. In this regard, h, ly suegcsts the presencc of ,r  systern of rervarcls ancl ir-r-
centives irrcentir .es to tnove ir-rdivicluals to actiorr and rewards fbr;rart iciprrr i , ,n
(1999a,  p .  25) -can bc  r r  con t r ibu t ing  lac to r  in  cncourag ing  morc  reachcrs  ro
enter the integrrt ion process ancl part icipate ir-r the profressior-ral clcvclopn'rer-rt .

The lack of t i rnc has consistentlv bccn citecl as irn obst,rcle to intcgration. TI.rc
t irnc l : ly rclers to is t inrc f ir l  rerrcl.rers to part icipate in thcsc professional devel-
oprnent of l l r ings, t i rne to ;rract ice new ski l ls, t ime ro plar.r,  arrd r irne to ref ' lccr
on how t lrcsc nerv ski l ls car.r bc integrated ir .r to their currcnt pracrices. I t  is clcar '
he means contnctu:r l  t in-rc, i .c.,  

"coln;r:rnv 
t irne, paid t ime arranged fbr by the

organ iza t ion  rvhere  thc  innovat ion  w i l l  be  imp lerner . r tcd"  (1999b,  p .  4 ) .  I t  i s  i rn -
portrnt to:rcl<now'lcclgc that t ly 'recoenizes that individuals rnusr: i lso be wil l ing
to  cont r iL l r tc  sonre  o f  thc i r 'own persona l  t in ' re  to  rhe  proccss  (1999a,  p .  25) .

b, lv (, l990a, ci t ine Ful larl ,  1985) suggests that in order fbr an ir .nplementari()n rr)
have atrv rine of 

"ficlcliry 
rrncl etttlrusiasm," the people most aflbcted b1' the rnnova,

t ion mltst hrrve a voice in the clecision making process. Being encouraged to perr ici-
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pate coulcl bc interpretcd as one sign of commitment by an administration wishins

to see succcssful implen'rcntat ion. ' l 'he presencc or strength of commitntent, as Ely

( 1 999a) suggests, 
"is 

mc:rsurecl l'rv the pcrccptior.rs of the implente nters rathe r then

public acknorvicclgement oFpolicl ," (p.25). ln otherwords, i t  is the tcachers who

will clecide rvl.rcther there is :rdmir.ristrative corntnitntent behind a push for it'rtegra-

tion. I F teache rs perceive that their rreeds are being met they n'ill belicvc there is

rruc cornrnitmcnt. All of which comes down to leadcrship. Ely sp""L. of a two-

pronged conception of leadership: onc .rt the executivc lcvel of the orgirnizati,rrr

that creates a culture that cr.rltivates the innovatiotr, and the other at thc day-to-cla,v

lei'el of project managenlcnt. Ir.r this sertse, 
"sttcccssful 

prograrns do rrot jLrst hap-

pcn, thcy rrre orchestratccl" (llaucier', 1993, p. 29).

Thc mrrtrix in Figure 5 illustrirtcs thc linkrges berween thc conditions as ac-

knowledgecl by E\.(1999b) hirnself. Hc sr-rggests there is no emerging hierarchi' to

these conditions. 
"The 

rclative strength and im;rort:rnce of e,rch condition, when

considered together, has not been deternrined" (p. 8). He suggests that their itlpor-

tancc emerges as a firnction of the context and tl-re innovation. Although most of

tl.rcsc conclitions arc interrelatecl, lc:rdcrship is relatecl to thc most.

L, ly 's condit ions have bccn usecl as a framework in numerous studies on the

inrplenrcntrrt ion oFvarious irrnovations in vrryir-rg eclucational contexts (See

Bauder, 1993; F, l lsworth, 1998; Haryono, 1990; Jcff iey, I  993; Marovirz, 1994;

Rav i tz . ,  1999;  Rcad,  1996;  R i l cy ,  1997;Ste in ,  1996) .  E ly  (1999a,  1999b)  a lso

reports considcrable corroborativc clual i tat ive evidcncc across : l  brold rangc of

cclucational cultures that strpport these concl i t ions irs rvel l .  I t  hirs been sug-

g c \ r e ( l  t l l . r t  r l r c r c . o n . l i t i o n \  n r i l y  s c r v e  : l s : r  P o t t r t t i : t l  r o . t d t t t , t p  t o  l l . i l i t r r t e  i r r t c -

sfat ion b1'provicl ing r-rscful guidance to those responsible fbr tcchnology,rdop-

t ion  in  schoo ls  (Wi lson  e t  a l ,  2000) .

Beckcr  (1994,2000a,  2000b)  a lso  cons idered ins t i tu t iona l  conc l i t ions .  H is

question was 
"Horv 

cloes t l-rc teaching environmct-tt  of exemplirry computer-us-

ing te,rchcrs cl i f fer f i rrrn the teachir.rg environntcnt of other computcr-using

teachcrs in the samc subject?"' l ' l -r is research fbur.rc1 that these schools have both

tcchnologv and pedaeogic support,  a ful l- t ime technology coordinator, teachers

rvith an abovc avcrage level of technologyexpert ise, as wcl l  as ftrrrnal staff  devel-

opment, access to corl lPuter fcs()urccs, t inlc, l t td authentic or consequential usc
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of tech.r. logv. Exenrplary tcchnologv-using reachers tend to work in scho.ls
that irrvest heavi ly in bui lcl ine rerrchcrs' knowledge and ski l l  lcvel.

Becker (2000a) cites carly A(lor research as suggesring 
"thar 

inexpcrience
was the main inrpecl irnent ro excmplary use of comp-ruters" and that t ime 

"rvas

the r.nai '  ingrccl ient t .  i rnproving teachcrs compurer use" (p. l) .  I f  the nrr jor
dif l tere'ce berwcc. exc' ' rplary and typical cornpurer-usi 's teachers is simply
more vears of cxpe r ience using computcrs in their teaching, then, as Beckcr
says, 

"we 
can all rclax because wc know thirt cventually bettcr prirctices will clif-

Fuse to morc reachcrs" (1994, p. 292). I f  hor.vcver, thc:m,rjor dif fercnce berrvee'
the tw. is organizational, that is, excnrplary te:rchers rcceive support f i -onr their
bui lding ancl cl istr ict administrators, "then 

the devcloprncnt of adcl i t ional exper-
t ise among con'rputcr-using teachers is sornething thirr adn-rinistrat ion ancl
pol icv can inf. lr-rer.rcc" (p. 1). l lecker gocs o11 to sugsesr i t  is unclear whcther ex-
er.r.rplary technolosl-1lsir.rg teachcrs :rrc exemplary bccausc they 

"believe 
far r.ntlre

strongly than clo typical reachcrs in organizing classrooms around explor;rt ion
and ci isco'cry-bascd learni 'g" (1994, p. ),92). l lecker's own morc reccnr re-
search (2000b) suggcsts t lrar t l ' r is is thc case. C)omputcr usins te:rchers 

" irrc 
ci is,

t inct ly more c.nstruct ivist tha' non-using reachcrs" (p. 12), rvhicl.r  f i rr ther sug-
gcsts thc neecl for an ir-rst i tut ional rcsponse to rrake t irnc and opprortunit ics
avai lablc f irr  teachers t.  learn new knowlcdge ar.rcl  ski l ls, practice ar.rcl  gain confi-
dence in thcsc 'ew ski l ls, ancl rcf lect on how this ncr.v information integrarcs
r v i t h  r l r c i l  r r l r c , r c l l  h . l . l  t , , n c c p t i , , r r ' .

'l'hc 
superintcndent's rolc :rtrcl recpisite skill set in systcmic tcchnology intesra-

tion is just er'erping (l{eitz, 2000; 
'fSSA 

collabor;rti'e, 2001). It has becn sr.rs-
gestcd that 

"the 
pcople who nrakc decisions about policies and fir.rirnces in schools

havc litrle or no trilining in educational tcchnokrgy ancl few rcsourccs ro rnakc in-
formecl clccisio's. School acinrinistrators do not appcar ro bc prepared for their
emerging role irr technolog,v, ar.rcl their lack of understancling ancl resourccs some-
tit.nes crerrtcs barricrs ro changc and irnprovcment" (l'homas, 1999, p. 3). Regard-
less of r'"'hcther sch.ol aclrninistrato's arc prepared, as f'honras sug€lcsrs, tl-re1, are
nevertheless "still 

larccd r'vith the increascd respor.rsibilitics of irrftrsing tcchnology
into thc schools under rheir ch,rrse" (Scl.rocny et al. ,  1999, p. 2).

METHODOLOGY
Supcrintcnclents clcrrrly have a kcv rolc to play in fircilitating recl.rnology irrregra-

tiort, as it is thc policics that florv fronr thcir decisions that creares tlre conrmlnitv'.s
culture. T'he irlplications their concc;'rtions have on the policies that crcate rh. in,
st i tut ional concl i t ions i lnd structr lres in which teachers work are substantial.  l t  rvas
for these rcaso's tfrat supcri'rtendcnts r.vcre choserr as the unit of studv. 

-fhis 
in,

quiry was rr nrultiplc case study of rhrcc superinter.rdcnrs intenr or.r b.gi,..,ning to .,n-
derstancl superintctrclent thinkine u'ith regarcls to the cor.rditions they bclieve tcach-
ers neccl in orcicr to bc eflictivc users of tcchnology.

Sample selection and descript ion
Merrianr (199 1) sul lscsrs thar i f  o.re is interestcd i .  understanding or-grr ir .r ing

insieht into a part icular issue, 
"one 

neecls ro select a sanple f l .orn which onc ca'
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learn rhc rnosr" (pr. 4g). Iror preciselv this reas.'. this strrdy chosc a purposcfirlsample of s.perirrte.cle'rs rcc.nrnren.re.i bv a'infirrrnanr fi.om the NewHanr'shire st:rtc L)ef..rrr 'rcrrr of t.ruc.rrior.r fbr their gr;r; . i ;:; irnlrtngy in,"_gratio' issues and their potcntial to ofl lr insight ;nr., ' ' . ,ni.*"nJing ,yr,.,rr,.tech.ologv inrcgration, ror because rhei. cristricts cxhibited cxcrnprary prac-trces' Fiftecn suPerintcnclents crivicled inro nvo ricrs wcre rccomrnended. r.heflrst t icr of f l 'n'e rveri: Particurarly singlccl ou, f.r,h.i, grasp of tech'orogr.issues.l 'he scconcl t ier of ren were ro serve lrs backup. Th. th.."."rcs i '  trris study allcanrc from thc flrsr ricr of f lve reconrrnended supennten<Jents.
. 
'fhe 

sarnpic consistcd of nv.r wonren and o.e m:rn: R.berta, Nataric, ar-rd Mat_thcil" AII wcrc (latLcasiar.r. Naralie has a doctorar degrec in ,p".ir "J.o,ton.Roberta a'd Natalic both hold certiflcares oFAdvaiced co.t.,,,r.,s,uliu (cA(;s),

1,1:tU:T lllir"'^,ll'], 
state eclucario,,,,l ,..1ui'.,.,.;;;; .i,, r:;;;,,,L"a"r, ,"r\c\\ '  nrlulp\nrre.,o,r but.ne atte'crcd p.bric rchools through high schoor. A[havc been in thcir crlrre't distr:ict for at reast flhecn, and in nvo c.scs .lorc thanf!\'cr-r.," ycars' All \'rre,n.'w to the supcri.tenclcncy.witrrin cightcen nr.rnrh, irriu,to tlrc tinrc 'f this srurry (2002), ancl werc ".r.,c"t.l.l t,.fb,.. .J,..,rp,n"._to...r ,..h_.ol.gics wcl'c rl collce. to eclucation. Thcy h:rve ail workecr thcir way qr through'ari. 's acl'r inistrativc p.sit ions fr-orn.principal ro assrsta.t superrntendcnt ro sr_pc'intendcnt. f 

'l.re' 
have ail wirr.ressccr rh" g,.^rth of ..rnr1.,'-,..'r, ."Jr.j*."rrrr",-catiorrs technologics in cducatio., a,r.l h,,u'-" bcc.r rnstrumcr-rtal, if not 'ivotal, i.shaping h,w^rcch'olog1, is orgar.rize.i and d.liu"recl in their ,.r;..;i;" iiir,.,.,r.

- Robcrta (Boroueh park, NH) bclicves tl.rat tcchrroloe" i, ".or. u"i,,. in rn.firturc rf th.c ", ' teip.is", admi*ing,t-,", "ri-"rrH1., 
rve,cr bc rost rvithout ir.,,shesees tcchnology as a pcll_slble 

,warJo 
rci.visrirarc cducario', ,o nr,rr. .r".ply .n-eagc stuclcnrs rvith tl-reir terrchers in the content, a'd secs ,..h,.,nl,rgu ., facil i tat_i 'g rl.re "inclepe'clcncc" 

piccc,of helpi.e stude'ts r. become indcpendent l i fb_lons learners. Abovc all .1r., ,h. t,.r i"u"'. i  r l*. t".hrrnrngy rnusr bri 'g sonrcrhingto-thc teachirg arcl lear' irg proccss, othcrn'ise rt is a rvasre of rinrc.Natalic aclrnits t. having,,. l.,,r-.u,-r..pti.n of thc c.lture a srrcccssfirl lear.-it1g,tnuitr, ' l1le rt requircs in a tracrit ion.i ,.tt i ,rg u.sing rr.dit ionar t.ols. Manyot thc conditions she belicvcs arc. important fbieo,:l.: l  ;.ho.rt;ng *i,t,ru,,".tr_nologr ale cquall l..good wirh ,..hnol.re.r,. Shc appr:eciares rhc nr'.u't of.knowl_cclge anci l. 'cl ' f 'sl<ilr and crrrfirrt r..Jh.r.,.rust have in orcler to be eflbctiveuscrs rf tcchnologr', ancr 
.rcalizcs they are not thcre yct. N.tarie has her rescrv:l_tions rrbour rhe 'alue tcchnologv [.,ri,rg. tu a traditio.al eclucari.n.

Matthe*' (Sheepshcacr e.y, xt t; ui.iw, t..r.,'.-,losy as a vehicle rh.r enabresother things to hapPen. He Lrclic'c-s reachers,r.. 1,,"i,t u, ur. rfr"i, 1,,Jg,.,r"u, r,to h.w bcst rr teach. rf thcy are ro Lrsc this judgr'ent with rcgard, ,o1,,,"gr",,,.,gtechnoloel', he suggesrs,_the-'rhev rnusr bc.t., i i ,,,tr"i,- un,tlrrr,,"!r,rf "r,..rr_
j]t ' logt'. or nranvlevels. He bcli..cs reachers rr,u.,n. respo'sibii i ty ro be r'_fbr:med ancl co'rperenr, and thc cristrict has the r-espor.rsibil i*, to ensure rhetechnology is capalrle of ailowi'g rcacher.s to cio rvhar trre acrr.ninistr:rriorr cx_
Pects.f rhe.n. He has concenrs a[r.r,rt th. c]isrricts rrregrati.n efforts, and seesrvhere students have thc tendency to cmbracc te.chnologv, teachcrs are Llrrcrlsy
. t t r t l  h t s i t : y r t .  

-  " "  " h . ' ' ( \ ! r \ " \ r J  ( ( r q  ( l
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.  
' l 'h.c 

stuclent Populat ion siz-es oFthesc three ci istr icts ranged betwecn f i f tecn
hundred and f ive thousancl students. The cl istr icts al l  hadlrne rniclcl lc and one
high school. ' l 'hc nunrbcr of clemenr:rr1, scfrools in each cl istr. ict rangeci f iorn
t w o  r ( )  n i n L .  l o r , r l  . r n r r r r r r l  s . l r o , , l  l . , r r . l g . . r s  r , r n g c d  f i o r r r  l 2 , , ' I i l l i . r n , . i < C  r r r i l l i o r r
dol lars.

Data Collect ion and Analysis
This i 'quirv rvrs desigrcd aro.nd a four-phase prot.col,  which rvas applieci

to cach case. 
- l 'he 

tu,o eal l1. ph,rscs concc,., tr"ted,r i ,  d"ta col lect ior.r fn., l i .  p.,r_
pose of cotrstruct i trg a suff icie nt r.rndcrst irncl ing of how thc distr ict orgir. iz.ecl i ts
technoloey resolrrccs in orcler ro ensagc in ,rr.r  inf irrmecl conversarion lvi th the
superintenclcnt. Using ir  combination of interview, observatior-r,  lncl cl .cumcnt
dirta, this.stuclv began Lry gathcrine inFormation about how thcse t l-rrce distr icts
orgar] izcd, nranagcd, ancl clel iverecl thcir tcchnology resources ancl scrvices. l . l . r is
non-supcrintenclent intervierv data consisted of thrce to four hours of both F.rce-
t.o-face ancl telcPlrone conversations rvith a wide variety of persorrnel. Ir-r one
distr icr,  t l r is inclur,]cci the tcchnologl, coordinator , , , ,d . , , .  t" .hrr. , lug, teacher.
In a'other, thc l isr <tf  inten' iew'ces i .cludcd the cl ircct.r of l ibr:rry scl.r i .es,r, . , . l
the high sch.ol pri 'c ipal.  Fror '  thcse i ' tcrvi*vs, couplecl with nu,, hal|clay ob-
sen' ir t iorts concittctecl rnostly in compurer labs, ,r  derai led descript ivc tcc6nology
profi lc emer-gecl f i rr  each distr ict,  corirtr ,rct. . l  arouncl rhr-ee qu..t ions that scl.rool
distr icts confi 'ont es rhcv intcgrate tcchnologv: ( l)  Hon,. loc. t l , .  distr ict address
the nlat l f  isstres of inFrastrt tcturc, technology lr l i rrrrgcl lrcnt, ' rrr i ' rc 'arce, .nd
support? (2) Horv Iras the cl istr ict orgrrnizccl i ts rcsourccs to aclclrcss reachir.rs
technoloey ski l ls to students? And, (3) hor.v has the disrr. ict orsarr izecl ics re_
sourccs to faci l i tate thc accluisi t i .rr  antl  i r .r tegrati . '  of technologv knon,lc. igc
and ski l ls bv their teachers? Each tcchnologl, prof i le er.* r i .h"i 'as nrore dara
were garhcred.

Docu'nc'r ciata irr 1[15 5111{1,-vThich i 'c l .crecr trre c] istr ictt  rechnol.ey plar.r,
f i lcd ancl apprrvecl try the Nerv Hanrpshire Departr lent of tducation; techno]_
ogv grant appl icat io.s; onl inc rrarerials fronr r ire distr ict 's owr.r \rVeb site; docu_
me.nts col lccted cltrr ing observations, includine student assignmept handouts, irs

lel l  
as derr.rog'aplr ic i ' fbrrnatiorr f l -or. the .tai.s l)epartme'nt of F.ducatron

Web sitc (wwrv.nrcasureclprogress.ore/nhprofi le/)-were prinrari ly tLsccl i '  thc
constrt tct iott  of thc tcchrtology profi les. ' l -his earlv clara helpecl tr ialgulatc ar.r. l
sub.strrnt iatc l . tcr s.perinterdent i . tervieu, data. Field ,-,o,. ,  *, .r" d.,scriprru.
rrncl rcf lcct ivc, atrcl containcd inforr-nation gathcre<J through informal conversi l-
t ions with rechnologv pcrsonncl, I ibral ians, a,,d . lar.ro,r,r l  feachers duri 'g .b-
servations. ' l 'hcsc inf irrrrral tc:rcher conversarions took placc in the cornputer lab
whilc their sruclents *.erc en{agccl with thc tc.hnulogy teacher. 1n.r, . ,"  l i rrr i . t
this incl 'clecl t l ' rc f i rr ' rer rechrr. l .gy c.ordinator *hJ'h"d since gorc back to
the classroonr.

Suirerintcnclcnt intcrvicr.vs fbllowccl a semi-structurcd protocol, consisting of rwcr
scssions lasti.g benvee. sixw a.cl .incrv minutcs each. euesti'ns fbr the supcr.r.-
tendent inrervier'r's rvcrc infortned by the lirerarurc on institutional corrclitiols a'd
thc indiviilual coutext reflected in tlre technology profilc. All interviews (-su;rc'rr-
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tenclents ar-rcl otl'rcrs) rvere auclio tapecl ,rnd trar-rscribed. Tianscripts of supelintcn-

clent intcrviews wcrc sent to cach subject to allon'them to check for accuracy,tnd/

or clarification. No chanscs or clarif.ications were suggcstecl.

f)ate col lcct iotr atrcl data analysis were overlap;r ing simultancotls Processes
(Merriam, 1991). In the carlv stuclv phascs, data col lcct ion and data analysis re-

sulted ir .r  each cl istr ict 's individual tecl 'rnology profi lc. L.r the later phases, supcr-

inte ndcnt interviervs rvere dcscri ;r t ively summariz.ecl ,rnd coded by broad topics

such as profcssionl l  clevelopment, resources! infr:rstructure, and t irne, for ex-

ample . Mtrch of rhc superintendcnt thinking seenred to natural ly clustcr arouncl

F.lv 's (1990a, 1999a, 1999b) condit ional l .rcacl ings. Thc f indings r 'vere groupcd

,rnd discussecl uncler thesc condit ion:r l  l . reacl ings. f)oing so crcated less ternrinol-

ogv clutter, thereby aicl irrg thc broacler integration discussion. Wilson ct al.

(2000) havc suggestccl that nr,rny condit ional rcse:rrch sttrdies can be macle to f i t

Elv's franrcwork cluitc cornlortably. Sonre o{rt}rc clctiriled descriptive finclings irr

this stucl,v also lcr.rd oPeretional clari tv to F.lv 's condit iot.ral categories, somc of

rvhich F.h'fr irnsclf  has suggested mav Lre a bit  arnbisr-rous.

FINDINGS
' l 'h is 

stucl l . f i runcl t l ' ret thc thir.r l<ing of this pr.rrposefir l  sample of three 
"tech-

rrolog]- inforrned" Ncw Harnpshire superintenclents conForrns ratfrer r,vel l  to the

ir.rst i tut ion,r l  condit iotts sugeestccl in the reserrcb l i teraturc. Topping thcir con-

ceptions n'cre le,rclcrship, knor'vledgc ancl ski l ls,:rnd t ime. In aclcl i t ion, thcv see

lack of t ime ,rnd tfrc publ ic 's frcsitat ion to spcncl publ ic monies on bui lding

teachcr capacitv as obst,rclcs.

Multiple Levels of Leadership
' l i r  

a person, t l .rcsc three sr.rpcrintenclcnts bel ieve thrrt  three levcls of leaclership

are esscntial to succcssful technologv integration, inclLrdine their own irrvolve-

nrent, princi lral ancl adrrr inistrat ive leaclership, ancl ef l lct ivc technologv leader-

ship' l  his slrgsests a leadersfr ip rcquiretncnt bel,oncl Ely's nvo-pronecd sugges-

t ion. For their part,  thcy Lrel ieve thar a clcarlv clef ined ancl art iculatecl

tccl-rr-rologv message, ccttt t i r-rg froln t l ' rcrr,  understoocl bv their adn'r inistr.rr ive

tcam, rrnd usccl to bui ld broacl comrnunity ancl scl.rool boarcl strpport '  is ncces-

srrfv to securc fiu.rcline, goodu'ill, and buy-in. Ho'nvcvcr, they l'rave not all crafied

a clearlv clef ined ancl ,rrt ictr late Inessrlge bcciruse thcl 'are not al l  convinced of

the value technology ,rclcls to a tradit ional educatiort.  Natal ie cornme trted, 
"\( /e

clon't  knorn". vct whar vrlue i t  acids to [a] tradit ional cclucation. To the leadir.rg.

Writ ine. The trrdit ional ski l ls. \ fc 're makinq rssumptions that i t  can enhance

them." She cloes however, rcmrit . t  open to thc possibi l i ty that i t  rnight, ar.rd hirs

cxhibitcd n commitment ,rncl a rvi l l ingness to try new tcchnology init iat ives

rvhe n thcv make goocl sertse to her.

The typc and levcl of superintcnder-rt  involvcmcnt r lcross the three cascs vi lr-

ied. Ex:rnrples includecl act ive part iciprrt ion otr thc cl istr ict 's tecl.rnology commrt-

1gg-ofi6n rrs chrr ir  (Roberta); cngagenlcnt in rrct ive cl iscussions r,vi th technology

pcrsonnel ro slnooth out ancl clari f i  l incs of responsibi l i t l ' ,  authority, r tnd over-

lapping inrcrcsrs (Natal ic);  the creatior.r oFsite-b,rsccl technology committccs ttr
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ensulc i lctlvc ellgagcrncnt by pr:incipals (Matthew); recleflnit ion of technologyteachcr p.sit ions ar-rd the creatiun of tcchnorogy curriculum coordi'aror posr_tio's (Robcrta); rhe use of thc'crsuarir. p.,*.i of rhe superir,,.rrJ.,,." t. herpa tcchnology coordinaror cvolve nricldre .schoor rc,rding ,p".i"i i* into fu1_tirr_,."rhl: l:,s{ integrators and to infusc the crisrrict ftch E,l 'r-"c,,lty *ith technol-ogy skil ls (Natalic); assistir.rg in rhe cstablishnrcnt of l iec euenirig ,..t-,notogyclasses firr adulrs (rr.oberta)-r,,r i.itiarive Robcrta irdmits *r, ,,irot 
,t tu ,t "be.st thirg t[rat we have d.nc.t. get rccl.rr.rorogy srpporr ir.r our cristrict,,; facii i_tatl 'g a projcct that lras middlc school stucle,-rr, ,"".hirrg e_mail tcchnol.gy t,,

i_:l]tt,t: i"ttt ls 
(Robcrta); ancl actively cr.rgaging other Imally-"l..rJ.lui.

t ) L ) : l r ( l \  l r ' l o  r l r t  d i s r r i c t  r c r l r r r o l og i . t i i s61 l55 i , l 11  t , r  bu i l t l  b ro r r Je r  con )n lun r r y  s l t p_port (Matthew).
All thrce srrperintendents have tlcrnonstrared thc dc;rth of their conrrnirmenr

to successfirl. integratior by their wii l ingness tu ur. th. office of the supe'nre n,dency tc'r 'rake subsranti 'e changes irr.rrg,rnir"tionar and ,"o.t, irrg ,;,crurcs roberrer:rccomnroclate rfre inteeraiion ,rf t..hnology. Natarie, f i,, .".r ' ,pr., exerrcclpressurc o. her.riclclle school reading specialists t. ir.r;rlenrcnt hcr technologycoordi'at'r 's idea of teaching th. .p.l i i ists tech'rorogy rkil l ;.;J.; i"ra;rg
their inst^rcti.nal role ro.include teaching rhe technoi,,gu.ur.i.,, l ,-,r 'r. ' '  rrs n, ir_tegral_n.renrbe r of rhe gracle-lcvcr ,.,,,,.,. In'",.ru,h.. "*"-i ir., Rut ",]o p.rruoa.a
her school boarcl t. ",'ru.. th.r thc cristricr's ".r,..;;;;;ir..Ln-;:J;,i5;, rcachcrposition and program were configurecl in a way that ,h" r-,.ti"u".1-*;J;,,"r"
l ikclv to enhance a reac-he r's,r*'cl-.rFt.crrnology skii l  "r-rd und.rrr"nJing.

Thcse st rp. r inrcr( lcnrs l r r , l i t .v t . r l rerc c , r r r  Lr . ' , i . , . t f -T. , i *  . ; ;_ , ; ;_ ; " t ;  , r r (gr . r_tion withorrt thc clirect involvcrne't and leacrcrsrrip of the Lr,r;tJ;,rg'prin.ip.r.
Although they bclieve it is,their'.responsibirity ro ensur.. that their Princip:rrs trn_dcrstand. a'd impler'ent the.vision, t l-,"y.*p..t their;rrincipatr,o',.t..- the leaciin ensuqing that all reachcrs in their buiicr;ng w.rrk ruwa..ls adoprins r".hn,rr,ogy' I. tw. crrses' rhc superi'rte..rdcn.. .,-,.our"gcd the ir p;;,r:;;ril.: n'r"k. .,r,r.that their teachers irrclrrded technologv goar, ir i thcir iniivicr' l  p.un.rriunl a"_velopmcnt pla.s. Ir.r ar()rhcr,.rsc, ,.-gnrr;ng rhat the cristrict,. it,roi ,gy.orrr-mittee recommenclatior
wantcd, recr o,c ,,,,,",",;,1:l,.uj:]I'r;:l.;il'i:'.?:il'il::,"-::.r:il1:,,,Ty]::i,'t
technology conrnrirrecs to be cter ensure tr.reir part icipation, buy-in, and owner_ship. ' fhis in t trrn Iecl to greatcr principar prart i . ip,at ion .n the cl istr ict techrol,
ogy committec.

l 'ast l t ' ,  these superintenclcnts ai l  l rel icvc there must be some fbr. ' 'of oversight
and managcment of thc' district's tcch'orogy resourccs :rncr cfror:ts, borl-r tcch^o_logic. l  a'cl  i .struct ional. r ' r .re re is , .rry' , . i r i rr [ry wide.variancc, giver.r the s:rnrPre
size oFthrec, ir how thi:sc districrs rr.u" ,,rg-:,nir-.d rheir ,".rr.li"gf ,.r-.'ur."..

If;l: i. 
"" cnrerging prrrern of ;rreflrrecl Jue.sieht u. organiratiilr. H"*,hi,teadershrp.( )nrponcur p lays oLr tvar ies. 'd  is  of ien. ie t . rn- , i r r . . l  by the locar  con_text' No two disrricts defirrc the positi.' of tcchnology cu,-,..ri,.,,,t.-,,. in rhe sameway. In fact, r.r.t evcrv disrrict hacr a person or positicin responsible fi. ,".hnul_ogy m.nasement and oversight. In Naralie's crisrrict, f irr .xample, ,t-r. ,..trnot_ogy coorclinaror sits squrrclv irr chargc of all aspects of troth thc district,s tcch_
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.ology lnffastrucrllrc and instructior, whcre decisions are the result of one_on_ore suprerinrenclcrrt-to-techr-rorogy coorclirrat.r c. 've rsatiorrs. J' ]roberta,.s dis-r r ic t  thc rcspo's ib i l i r ics arc spl i r . ' r 'here is  a technology.o, , rd in" t , r .  *ho 'vcr-sces rhe technology a'd chairs rhe clistrict ,..1.,rr.,Ioei..r,.',.,rr",i,r".,'-.,*l "nelenlen tarv rech nologl' teacher/tccl-r 'ol.gv curricul um coordinator who ovcrseesancl coorciinates c'rricuru. i 'regrarion ni-r..1., ' ,uloey fir, ;;;, K_;. 
.rlch'or_

.gv clccisions in this districr.r. ih" result of rrcrir.. org"g"nr.,rt in rhe 6istricr,stcrhrlologv c.nll l t i ttee across .l l  lcvels of thc clistrict '.s educational commu.itv.
v , r t r l r . * ' r  t l i s r ' i t t  l r , r t i  r r t r  t t . c r r r ro roqy  n l i l r : l gc r r ( . ' r  p i e , . . . i r r  p l l c c : r t  , i ' , _ ,1 ' , r . . ,ttre studr'. He ack'orvlc.lg... l rhi, ,,r1,, i.ru.L,r.l ,r", l""ning ur*"rJr-hi. irrg
borh rl netrvork aclrir.ristirrror and a clirecror of technolosy.l" , ir i.r i ir,r,ct, cachbuildine-I. 'el techrlolog-v tcacher rvas resPonsible for the mrinrerrrnce arrcl re-
'air rf thc hrrdware' sofiw,rrc, and i.fr 'astrLrcrure in the ir buircline, "irh.,thlough thcir owrr abil ity or an ()Llrsourced Venclor-in adclit ion to a fLIl schecl-u lc  of  teachins rcsponsib i l i r ies.

IGrowledge and Ski l ls
1'hcsc sr-rpcrirrc.clerts agree t^.t reachers 'cecl gr.carcr icchn,r,gt, skit andunclcrsrrrrdirg rhan tlrcv;,iererrtrv har.e , ar.rd ,t-,.,,]o i...,, ir* '...rr".";rr"., .r"r,

:: l l :.::1.-l:. i .. 
wil l bc secr.rs a rcsulr of tcachcrs,ur" of t".h',, l l .g".-r"rif teachersrrJ'c nl.rc cxpcri.nct ancl attain a gfeater personal leuel .,f cu,rrf.rrt, conficlencc,and sk i l l . ' fhcy bel ievc rh" t  "d. l r .sr lng th is  c lef ic i r  i ,  in ,1, . , r tanf  ,ura ' , f r . , , r  r ._quir-cs rheir arrenriorr ancl pcrson,rl irri,olvcrnenr.

In thc supcri.tc'cle.t.thi.king reflcctcd hcrc, professio'ar cleveropr.nent is a'i.rportarr' i f ' , t crit icer_, .,r,,1r.r,r.,r, of thcir drst'crs r.tegratior.r stratcgy. Ac_ccss to proflssi. 'al development-tcch'or.gy-orientecr a.d nor-ir.r each cris_tl ict is wide ancl r.arietl, cmplol,ir.rg a broacl irnee of traditi,,nri .trat"gies ro ac_c.rr'roclare the di'ersitv of ad.lt re,rr ' ing ,rvl. lr. 
-r 'h... 

i ,r. i.;" i;;;h 
t '

:] l :::;: i ::: l-"," '\1h"n' 
a'cl h,r'cis-or, . ' ,,,,rn,.. ursrirures. Altl.ruueh pr.fessio'al( r ( ' \ c r0 r r r rL r r t  r s  o r t c r r  t . 111 ( . r  a .  t h r ' r l { ) s t  p ro r r r i s i r r q  i l \ . ( . aue  ro , r . r i r r - s ,  r r r i s , re f i _cit.f k'.wledgc and skil ls, iFnor "thc 

si 'glc nr.st ir.rf lr.renti ir l co'rribut.r r.co'rpLrrer inrcgrari.r.r in classroonr ;tractic.," as Reircn "nd Irl.rnrf it l l :; ,,,g_gest, all thrce suPerintendenrs agrec that pr,fessior.rar .r.u.lop,rr.,ri, by itscrf, atlcast in its currerr fbrr', is not irfrf lcient ,,, ",.r.,.. .success. Thev bericvc that i 'concert 'vith professional dcve]opnrcnt, classroonr rc.lchcrs ,r... l  rr-,. ' .rppor,u_
nitics that.f ' f lr regular corr.cr with thc rcchn.rogv itsclf and;i;;.;"rrr...,,. ' .
'vho has grearcr k'owleclgc, cxper:ie 'cc, "nd "rp.r,ir. in teaching *;th t..hnol-.sv rh.n thev clo. Although trrev a'e,,.,r "i l  .u.e horv ro r..,r,rrf i ir i ., ir., ,tr i,stuclv gives so.'c i.dicatio^ of t ire exrenr ro rvhich some rup.,i ir,.rrd.n,r,,."
ivi l l ine ro so ro rdclress this knorvledgc cleficit-approaches that involve bothgrade-le'el, and ir s'me cases, district-rviclc organiiati.nal ancl teachins srruc_tural chrrnges 

' i

I;crr cxarnple, Nat:rl ie, the sirrnc su'eri ' tenclent who r.vas the rnost
urrc"vir.rcccl of techn.rogv's inr;,acic,n rradirior.ral sl<il ls, believes rhe best hopefor rechnology l ies in its use irs,rn asynchro'ous tool f irr cor-nrnunication thatallows tcachcrs to engagc and c.l laboratc r.vith .ne ar.rher within a builci i 'e
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arrcl across the clistrict. L,nc.uraging onrinc cliscusslon:lmongsr tcachers rn studygroups is a core fbat.rc .f hcr district'.s profes.sionirl deu.roprrl"n; .;;;;;;;. o;:'poienant cpisoclc had a parricular hand in convincins Natalie of the potential ofonline asyrchroroLrs cliscirs.sio. ;rs .r r,oI f i,r .ngagini;.;; i l ' ; ;r::;f,u, .on.,_nrunicarion nrcl c.nvcrsation. on an clectronic bulretin board, which rhe tcch_'olosy co.rclinaror sct u1-r withou, h",- p.rrr.,irri,r,.r .n.i *.,;h;:".;:;.; irim".i11,used as a vehicle fbr srvapping.,rr s.l l ine personal rrenrs, one reachcr posred a rc,quest f,r i.fbrr-nati.r-r .nn..riri,,g h", ,,'-rnth".'. .rcg",rerativ. pr*r".ri,r,-', .rA lzheiner t  c l iscase. ' fh  iand ircrnri'ist,,,,.,, ,r,;;i:l,;'::lf,.:llilt,:.u;,t], iSJ"iiii:]l:il.il,::i:?:l:
deals' Natalie 'calizecl rhat onrine ..,r ' ,rm'-,r., i."t ion hacr ,-",,t ;,o,.ir i" i 'nr. .aaingvalue to thc cclucati..er cnrer'rise . r 'rrc qucstion she now asks is ,.h.w 

cro wegc r  t h , r t  k i l r , l  o l ' . , r r r r r r r r
to the i'tcgra,ro,, ur",ul]l'r,','.1:l:jj'::TilT:'k..],:-::1ris cxp'�criencc that lcd
ponc,,r ortle clistri*'.s p.,.,n'*;",-,"r1.;;ill:'JJ,"*',1'"Tul'J,|lil:1-'::lll
lowed- nvo high sch..l .1.r.". ,o exPerinre't rvirh the .sc of o'ri.c comr.r-rLrrica_
:': l  

H.t rcchr,rl 'g' c. 'r{jpr,o,. h., . lr"r".t"rizcd the lcvcl of onlir.reursc,ssron as sr. 'rr 'r1'cv,lvi 'g f i.nr one of infbrmari.n exchangc to a lrona ficleplatfbrm firr discuision, ccrnu"rrariun, and dialqgue.

Time

le  ls

1:1:l: l:t l ' j '  
*ty: to crc'rtc'rriotts oplrorturiries firr cl irssroonr teachers t.

*:,:*l:: :_",:I:l.j *,,h t ec h n o I o 91, " ",r i.ii,,.i" g; :*; il ",' il: j:i:: ::T:
;:i,:i,:f f il:T':::',: :::l:' "f :'il : I"" rls. i u narii.;;.r.r,;''.;' ; ffi il.; ;l
::,T"lTl:r ll.rlr, J.u u' r", 1 j 6 g-x11d rhe ri m e,rr..1,,..r' i r;'[, ir..,,i."li,lil
L'll^:i,l1:,.t 

ual [1, wo rrl.rwh i I c, uses fb r rhar ;;;i" ;,;. ;;;;, ], ;";il:,
#f:::,,.":l 

der..elopnre nt try itsclf not ,rfn.;..*'but time by itself is also r

::*':::j l"':r :::.,:l'"*' i u' "'...' * H;" ;, :'t,::';i;: .:i,;:: j';ilTli:j
used may be more i ,-rrp,xt, , ,r t .

\X14-ren it con)cs ro consiclc.ring various srriltcgies fbr fostering lrcater tc:rcher tcch_nology skill ancl u'dcrsranclingiail ,t'r."" ,,,1-,"-.i,*ndents disringuisl.r betwcen ateachers' own rime ",r.r .,,,rr."irual tirne. Irr,v ( r 99ra, r 999a, 1 999b) spcrks of thcneed for conrracrual rinrc, .r.rci so do rhe.y. 
.tir. 

,_,n,i,,,l of rrecding more c.nrracrualdays for teachcrs r','ithout stucrc.ts *", nr.n,io,r.l-n,o.. than once by tl-rese supcr_intendents. Matthcrv viervs proflssi.,."l .1.u.,1upr.,.,,, ,, part .f.thc clisrrict,.s rc-
:f:*:ll-O, 

*ggtrrine r'ar onc 
.can.n.,t "*p".t t.".h"r, tn t.*n ,..t",,rotogo't ytnemselvcs orr rheir ()\v' rinre. His districrras three fuil ,1"y, ,rf p;;f.r;i",l.r'a.*r-opmenr timc set asicle a.d rcccnrly requested, and rccei'ecl ,rppr.,n l fi.,,; .,.,^.rr.ofour half-days. vl.re' Pare'ts gor wincr or.the ,cu. requcsr! thcy fbrced thc schoolboard to rcn(gc { )n i ts  corr r ru l r r r tcnt .

Roberta's district ctrrre.tly has eight co'rracruar days thr.ughout thc schoolyear for professional cle'cro'rnent, sonrc ofrvhich are taken .p by what she re_fers to as "administri ' i :r." 
S'e bericve, ,tr.,, i ,- '  ,tr. idear, thc clistrict rvoulcr bcwell served by twcnrv exrra conrractual <Jairs t, ithout studcnts as a way to c.surethat teachers .rr. .ng.,g.d. Howcve r, ,fr,r,, ,f ".r,r"l ly having rwcrry exrra davs,Roberta offers one.,rl i ,t i .rn thrrt uses teachcr.",trr".r""r t ir-ne in a r.va'that di_
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rect ly l inks tcachcrs to thc technolosy knowledge, ski l ls, and expcrt ise they

r-reecl. tWhen Roberta l'rad the opporttrr.rity to establish an elemcntary technology

program and hire atr clcmentary techrrologv teirchcr, sl .re bel ievcd that in this

new arr i ln€lernent, i t  would be in-rportant lor classroorn teachers to rcmair-r with

their studcnts in the conrputcf lab as a way to both expose thenr to the technol-

ogy on a regulrr basis and to incre:rse their individud ski l ls ancl undcrstanding.

In rvhat was both ir  pol i t ical and an instruct ional victory, Roberta cstabl ished a

co-terrchinl l  clynarnic in the compnter lab betwccn the eletucntary classroont

tcircher ancl the elcmcntrrry tecl-rr-rology tcachcr.
" l t  

r 'vas clerr to nre that we rreeded sorncbody at thc clcmentary level.  l lut i t

rvas falso] clcirr ro rne that we dicln' t  simplv necd that person fbr the stuclcnts. l f

we real lv wiult  to bring about using technologv as a searnless tool we hacl tcr

havc the classroonr tcacher in therc with the stt tdcnts, ot l ' rerwise they would be

dropping Ithcm] off as thci '  clo fbr gym, I)F., and art,  saying, 
'This 

is t trv r iure

ofL You clo your tcchnology magic rvith tl-rer.n ancl I'll pick then'r up in 45 rnin-

utes. ' ]n that rnoclel we'rc tnissing thc tcacher. \7e're nt issing t l ' rc tcam-teaching

th:rt  t l ' re classroom teachcr and the tcchnology tcacher can bc doir-rg. ' l 'hat 's not

f ir i r  to t l-re technologv teachcr, nrtmber one. And i t 's not fair to thc str. tdents.

Ancl thc classroont teacher clocsn't  gir in by i t  other than the t irrre. Thcv don't

gain knowledge."

L-r the othcr distr icts in this stucly, i t  rv:rs custontarv Prl lct icc for teachers to

clrop thei l  students ofFrt the computer lab, much l ike manvclo for rnusic, arr,

or ph1'sical ecluclt ion. In exchanqc, the teachcrs receivecl l  contractual ly ncgr'r t i -

ated professional plannine pcriocl.  I t  is easv to see how thc establ ishment of a

technology curr iculum, crcrrt ion oftcontputer labs, and the crelt iort and hir ing

of a technology teacher ;rosit ion in cxchirnge for tcacher profbssional t inre was

viewcd as an al l  arounci r 'vir .r  bv the supcrir.r tenclent, principals, school boarcl,

ancl teirchers. ' l 'he distr ict crcatecl a rechnology curr iculum, the scl 'rools got lrew

compr.rter labs, thc students rcceived thc tcchnology ski l ls sociery ancl their ' ; .rrrr-

ents cxpect they rvi l l  treed to have i lr  ordcr to succeed, and teachcrs got their

t inrc. Howcver, the opportunity to usc the Precious comnrocl i ty of t inre in ways

that encourage this co-tcaching clynirmic to f irr ther teacher tcchnology ttncle r-

st:rnding is lost. I i inding more t ime to cre:rte othcr avenues or workarounds For

thcsc neeclccl o;.rporttrnit ics is cl iFf ictr l t  and chal lcnqing even r.rndcr the best of

circumstanccs.

Matthew's cl istr ict is a good potcntial exanrple of this workarour.rd problcm'

In his ci istr ict,  t l ' rerc is rrn overhp in the technology knowlcclgc base and ski l l  set

benvccn the cl istr ict 's l ibrarians ancl technology teachers, n'hich hrs resr.r l tecl in a

history of tensiolt  l retweetr thc two carnps. Library rcscarch ski l ls incvitably

or.erhp vn,i th tecl.rr.rologl.  insur-rct ion, as basic ir .r forrnatiolt  technology ski l ls are a

prerequisitc to englgirrg in moclcrn l ibrary rcscarch. Howevcr, the real conten-

t ion has to do with how the l ibrary/nrecl ia posit ions have becn definecl.  For ex-

an'rple, l ibrariens clo not h,,rve a f lxecl scheclule of classes. ' fhcir t i rre, unl ike that

of the tcchnoloel. teachcrs, is t l -reir own. I f  a teacher \ \rants a class to engrrge in

l ibrart ' research, they coutact the l ibrarian and sct r.rP a t inre. ' I 'hc instrucrion is

l e d  b v  r l r c  l i l . r : r r i r r r r .  n i r l r  t h c . l . r r r r o o n t  t e : t r l t c r  r e t t t : t i n i r r g , t s : t  P . r r t t t c r  i n  i t t -

I
s
s
a
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srrucrion. l.he technokrgy teachers, rhe K_g rechr.rology coordinator, and tfrcsuperinrende't at,.o,'.iri..,hi, ,;ir;;r. ia"r,.,,,,.r.iJf,..;;#r.*y inst.rction
l:1.flffiiilllii:"i.::t11"is1'r"r i'. ".t,,,.,t.,g)'reachcr's p,i,ion ro n,ore
rherc would ,,., 1,,r,,.. 

r l()wevcr., rhcy also.rl l agrce ,ir", if ,f. i , *.* thc case,,..r, n " r o gf i,,,, ;li1 f:t f , : :lll,:: fi il i[: j:: :,*,:11*,.1.,,:,fi*:,;:
ffi:::j,ll,lii]ij::1,:l3gr*i',,:;,;;rt bcsivcn co,npurcr insrrucrio,, As:r
struction) than it , j ] l ::.t"tt" 

morc problcn'tt (t 'g., ;"",r,nry .i ' , .. inotog), in-

.#,-*:,:,ll'l;Jlllj]i l:i:"",'*l lcars.of .rclvocating her vision ro the cristrict,sro o n,,ca c h c r,,,.,,,:.lt i,J,il J::.lff ti ];':,.i:ffilln j*1,,,:** *:'
ilfi Ii:: ]:',:,1,.il:J:,'n...l'*:',Tl,i: :' +' " bi; ;;; * ;,n.',i,'oo, n,,,,.0
rhe n,idclle slh;i';;;i:,::lllllli.-lll 

'le cnd, through ncgotiati<,ns be rwcen
t imc was fbun,l ",ro,ld 

elenrenrary principals, ,h. .onir".ru,,l ,.o.h.. planning

*[1i;TJt]ift i,,'ffi i*tttil'.lruTrr',:,":iri:ffi:;*"the posirion "f h;' ',;,;,"1'l.l l, i l. ' l l l, ln' 
nnl: dilc'nrnra' lr pJeccs reachers i'

ing another reachcr r:,,TffilflH**:::jth thc r.-chn.,logv ir..lll ,,b,",u-

::lf :::;:ll' ll:',,::;'l::l;{i"; ,;i";il':.'.�,lll'::],1:,;ll':iTll'i:i?i:i:J
oppo.. n i ty,,,,,,,".,,'J l li l, j::,l T ilT : ::f 

" ", orriri n g i*', 
-,,,]*r,..

ttr.ngth.,.ri,,g ,h.l',,...t.,u i. pLrrposc "r *,. ,.,il1l.ll.fl1:- 
."to,n".,izinH^ancl

ers op1-rortunitics t. inrpr.r.e t6cir.w, u,r,r".tn"t"'*t 
ttst ' Ir tt iso offbrs tcach-

sionalcliscussi.,,.r,,., jpranni'g 
activit ics r",, i: l ]: ' l . i .}b1',crrgeging 

in profcs-
There is e'idencc in rl,i,.t;,tii.l; i;;" il;l,l: ffilli;T"5.:*:;,,u.,,,_t ions.held cluring observati.n, ,trn, *tr. ' ,. '  ,#,,, r-rsed in rhis way, reachers arcrearnrng nc'v skills a'd g.i'ine ..,,,fi.1.r.,..1-,,,_,i knorvleclge. .fh" 

,.,ridJl. ,.honltechnology teachcr ."1.r-",1 . ,..r, ;i;;; .;;:h *radc. rcacher who, for the flrsrfwo.years of bringing h"r ,tu,l"nt. ,., , lr" . ' ,-rrnp.rrcr lab, rrsccl tcchnologvpro,ecrs that had 'rcvi.usr.v b.'.,', .r"r;g,r.i'irrirr. technol.gy teachers 'vith, .ndtor other sixrh gradc t"..',".r. llri, y;,:;;,r./.u.r, ,h" ftlt cirrnfbrtable ancl co'_trdenr enoush ro cofrc with hcr .r*tr i. i"", ,,,J togerh.cr.rhcy -u.i.a,,,u, . p,rnlncorpor-:rrrng tl.r..se iclcas into, rhc ,,ua",rrr,'i'.,i"*r. ,ti;rrifr;;:;::;rrr.",r,teacher creclit.s tech'.logy *irl., .h"n;]i;;ir:';", slre reachcs. Now, whcn sheortngs her studenrs dorv'.t. ,lr" .un,'i,rr,l,. l,rtr';but rather' as shc s:rvs, "rrls scicncer" ih.',J;'JJ;:T ;:i:il.:,'JJili::i';|:"'ne comp.ter lah to teach parts of her ,.,.rr..- ' .,..,r.r.utur.,r.

T:T. ,  
Condir ions rhar  l rnpede Inresrar ion

I  lcse sUl) ( . r r i l re l t ( l ( .n t \  \ . i r .$  r l rc  1,11111[ . ,  l r . . r i r , rbu'di ne teac h e rs, tcch n. r o gv ." p.:;;. ':;., ill;H :Ii:liil:Ti:..,T, [1, 
. "

skil ls' as an .bsracrc' It wa., evi.r. jn, fri,, ' ;h: ';::;nologv pr.f i les that the ri.n,.sshare of the technorosv rcsource.s ir thcse clistricts lr.r;"ir;;.r, . i .Jr,r*and ma'aging i 'rfr"sr'.,r.tu.. (rcchnicar ,rJ' irrr,,".ri.nal) in rhe scr' icc .f ofhr_
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ing access and a cohercnt technologv curr iculum to studcnts. Horvcvcr, there is

a hint in thc stories of thcse superintendcnts that placing computer tcchr.rology

ir.rto the har.rds of studcrrts befbrc tc:rchers u, 'as not always the intendccl plan. ln

frrcr, cach superinte rrdent had a stor) ' to tel l  and a lessotr le:rrned about horv the

tax-prrying ptrbl ic exirects publ ic moncy to be s;rent. Birscd on their early ad-

ministr ir t ivc cxperienccs and observatiot-ts, i t  becamc clcar that using ;rubl ic
moncv thirt  u'oulcl place tcchnologv dircct ly into the hands of teachers, espe-

cial ly. i f  they are rr lso able to usc t l .r is technc,logy for personal, i .e.,  honre, use, be-

f irre plrcing i t  into the hrnds of stuclents wrls, artd remains, a touchy pol i t ical

pro;rosit ion. The public sce ms nrore contfortable placing technologv into the

hands of stuclent. beforc-ancl pcrhaps at the ex;rct-tse ol i  teache rs learntng

how to use i t  (Rhodes, l  99U). I t  has proven easicr, over the ycars, to obtatn

funcl ins to bui ld computer labs ar.rcl  hire technologv teachers for stuclents than

to bui lcl  tcacher technology capacitr ' .  Addressine tcacher technolosv ski l ls ancl

r.rnderstancl ing st i l l  remairrs a crucir l  issr"tc to be confiontcd.

DISCUSSION
\ f lhen paintccl rvi th a bro,rd brush, thc l i tcratr-rre on integration sugeests that

l i t t lc irrpact on stuclent learning rvi l l  be eviclcr.rt  urt less and unti l  teachers cvolvc

a clear:rncl comprehensive unclcrstancl ing of technology ancl i ts role in instruc-

t ion. This is nothing lcss than one rvould ex;tect of anv teacher using anv other

ir-rstrtrct ional tool.

Tbc moclels of tecl.rr.rolosv integratior.r discussed earl icr suggest that in orcler

to learn horv to cf lect ivelv think about ancl t tsc technologx teachcrs go through

a process th:rt  is essenrial ly 1-:,roeressive in natrtre, r ' i 'here progrcss is dependent

on ski l l  and understancl ir .rg, ancl r l ' rat each lcvcl of progress poses unique chir l-

ler.rges to tl.rc ir.rcliviclual as r.vcll as to the systcm-that is, the school district. The

in.rpl icat ions of recognizing that dif lerent groups of adopters are at varrving ler '-

cls of use,rncl uuclerst irncl ing irnpl ics a systenric response that is contprehensive,

rnult i- levelecl,  ancl able to sr.rpport beginnine ancl cxemplary techr.rology-using

teachers al ikc.-fhis cal ls cl istr ict leaclershi; ' r  to the task oFcreatiug cor.rcl i t ions

tlrat faci l i tate the proccss that n'ray leacl teachcrs to a t l torc robust technology

conce prt iot-t .

Interestingly' ,  the technologv profi les constructcd fbr this stucly suggest that

t l-rese cl istr icrs'  tecl-rr-rology resorlrccs are not necessari l l .  org:rnized to faci l i tate

technologv ir-rtcgrrrt ion for teacl-rcrs. 
- l 'hey 

seem orgirr-r iz-ed to bcttcr cre:rte,

inrplemcnt, arrcl sup-rport r coherent cttrr iculunt of technologv ski l ls for stu-

dcnts. Horver.er, i f  thc goal of technology in education is to 1.:rosit ively in.rpact

studcnt learning and achier.enrent, thcn as t l-re l i tcrrrnrrc on integrl t ion suggests,

telchcrs nrust achievc a clerrr ancl comprchensive undcrst:rnding of, and feci l i ty

u, i th, the m:rny faces of technolog1r I f  cf lcct ive use is a function ofta sophist i-

cated trndcrsranding, thcn aclclressing thc cor.rdit ions t lrat faci l i t : i te the process

that fbsters that sophist icrrted undcrstanding becorles important. And i t  is the

sr-rperintendcnt 's clecisions, ancl the pol icies that f low from thosc decisions, that

crerlres the cor.rcl i t ions withirr rvhich te,rchcrs work-at the distr ict level.  At the

srrrne t inre , these superintcncle nts have lcarncd over t i tnc that the public doesn't
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novrrriorr ar.rd vision.'lLchnologT- intgration is esscntiirlly irsking clistrict leaclers t<r

bc r.rothing less rhan instruction:rl leaders with a cornprehensive understanciing oF

tcchnologv rrs an instructional tc'rol.

Nthough i t  is clearly possible to t ' re an instruct ion:r l  leadcr of curr icultrm:rrrd

instmctiorr rvitl'rout technology, it is rnore diFficult to bc a technology letrde r

rvithout being an instruct ional lcacler and not fal l  into Radlick's 
"heat-sccker"

characterizi t t ion. This also brings to mind t i /asser's (- l996) cautiott  about the

possibi l i tv of superintenclent cl iseng:rgenrent bringing about the loss of

tcchnology's curr icula fbcus. I f  technoloqy's effect iveness l ics ir-r i ts use as,rtr i t . t-

struct ionarl tool,  i t  shoulcl colt te : ls t to surprise to real ize that behavior that cre-

arres concl ir ions rhar f :rci l i tatc the embedding of this instruct ional tool into cur-

r icultrnt r lnd ir .rstrr.rct ion would be similar to instruct ional leadership behlvior

that crcates cor-rdit ions that promotcs curr iculunr and instruct ion without tech-

r.rologlr 
-T'his 

is part icularlv rrue in t lrc cirse of one supcrintenc]ent (Natal ie) rvho

helcl thc bel ief that many of thc condit ions that are important fbr goocl school-

ins rvithout technology are eclual ly goocl f trr schooling wit l ' r  tcchnology.

Sr,r; :rerintcrrdents must f incl i t  in their conceptiotts to make technology a tool

to enhance thc cr-rrr iculuur and to :r l locate resol lrces that help tcachers in rrreas

thlt t  l re direct l ,v connectecl to student lcarning. Strategic appl icl t ion or rrr ls-

plrrcenrent of l imitecl resources coulcl mrrkc or brcak a f irci l i tat ive cnvironment.

l f  cclr"rcariorr is to have n'rear.r ingful proof of a rvise and efl lct ive invcstmctrr i t . t

technology, c' l istr ict leaclers rr.rust develop robust conceptions of technologv in

ccluc,rt iorr.  
' l 'his 

bccorncs paramolrnt as cl.r ief school off iccrs 
"struggle n' i th being

behincl r:r ther thln at the leacl ing edge of school refbrm across the coltntrv'

(Pcrcrsen, 1999, Introduction secti t t t . t ,  11). F. ly 's condit ions t.uay havc:r central

rolc to pl,ry, scrvins as a broad roadmap t l ' rat helps focus su;rcrintendent atten-

t ion on the neecls:rt td coltcerns of teachers in wrt l '5 that create corlcl i t ions t l ' rat

l . l (  i I i t . l t (  t l t c  i I t t p l c r t t .  t t t r t t i o l t  l ) r o ( ( \ s .

IMPLICATIONS FOR FUTURE RESEARCH

There is sinrplv not enough knou,n to say u' i th any conficlcr.rce what the larger

Lrodv of strperintcndents thinks about tecl.rrrology ancl integratior.r.  Althotrgh

rhis stucl l ,begins to aclclrcss this lack oltclata, a broacler, clccper n:rt ional uncler-

standing of l-row strperi tr teudertts conceive of technology is 6vsrduc-part icu-

larly in l ieht of thc implications thcir conceptions have on the pol icics that

clr ive or irr .r ;recle thc intesration process. In aclcl i t ion, research that sketches out

hor,v distr icts hlve organiz.ecl the ir  technologv resol lrces ancl restrtrctured v:rr ious

technolt lgy posit ions, ancl to rvhat Purpose, may provide insigirt  and guidance

fbr plact ici  ne adnrinistrators and pol icvn.rakers. Educirt iorral leaclelship pro-

granrs :rnd rargerecl professional clevelopmer-rt that introduce thc dif fusiorr of l i t -

crr l ture ancl of lcr distr ict acl l tr inistrators, ancl aclrninistrators-to-bc, opporruni-

t ics to f ircr-rs rrnd ref lect or-r their cl istr ict 's currel l t  organization of tcchnology

fesourccs n'rav help to move the proccss and thcir thinking folward' and prepare

cl istr icts Frrr the onslaught of terrchcrs who have vet to feel,  and be, wcl l  prep:rred

to lsc technology irr thcir iustruct i l r l l - t t t : t t tv of whon'r are poised to take the

nexr sreP.
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In addit ion, clata ir .r  this studv raise the questiott  as to whcther there is any re-

lat ionship betwcen er supcrir.r tendent's technology Ltnderstanding and cither the

insti tut ional cc'rndit ions that faci l i tate tei lcher technology implerncrrtat ion or, at

the verv lcast, how a distr ict orgirnizes i ts techr-rology resources? However, a

comparisor.r of the Lo'l-i resr.rlts between two districts ir.r this studv (Borough

Park and Sheepshcad l la,v, NH) gives onc pause. (See Figure 6.) Rernen.rbcr that

one distr ict (Sheepshead Balr NH) hacl no technology management or oversight

piece in placc at t l ' re t irne of this study (2001/02). Although both distr icts rc-

port sirni lar trumbcrs of teachcrs hovering at Lo'I ' i  Levels 1 and 2, the distr ict

with no distr ict,rvide techr.rology matla€lement had ir disproport ionatc number

of teachers at l .evel 0 (Non-use) corn;r irrecl to the other distr ict,  thc state, and

national ly. ( l .earning Quest, 2002). 
' l 'his 

could use further research.
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