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\TW*lreétructuring of America from an industrial to an information society

~ -

is having a profound impact on’the way we think, the way we rel t? to one

.
° -

anothef, and bﬁe way we process information. Sweeping innov tions‘in
communications and t&chnology are also transforming Bur educgtiunnl system ;t
ail levels (bTA, 1982). Indeed,-many ‘believe that ‘the most fd}mtdable
cha]_l enge of the decade will be to train people tSs work in thts emerging
information society (Molnar, 1978; MECC,iQ?BO; McIsaac, 1979). 1o make that

transitxon, perhaps no skill will be as vitdl ta eaucationql administrators

\

as the ability_ to manage change (Estes & Watkins, 1983). It is the

adminisdrator as 1eader who 1s the catalyst that senses the need for change,

sets the pace for the change process, and then monitors its prograss as each

new ldﬁé is translated into a program of actign (McGeown, 1979; Chesler,

Schmuck & Lippitt, 1975; Crandall & Associates,.,1982). b \

_ ) : ' i .
w the abiiity to adapt to change is such an essential part of effective

leadership, then an awareness Qﬁ the fqpﬁofs.that help eié%ain and predict

innovation-accéptdncé can make an important contribution to’ our understanding

-~

of coping in aschanging society (Gardner, 198}).' But the issues surrounding

-

the adoption of an innovation are complex. In deciding on an appropriate

course of action with respect to any orgénizational-change, the adminigtrator
= \ : ‘ }
is 'often caught in a double bind with two conflicEThg responsibilities:

] .
maintenance of, the system to ensure continuity, and the necessity to change
. ) “ r

the system 50 it performs more efflciently (Havelock, 1973).
[ ] o o

ey

LUnfoftdnately, there are.few theoretically-based, empirically-tested

tools to assist administrators in the implementation of change. Much of the

literature portrdys change as a novel event interspersed'between periods of

organizational stability (McGeown, 1979). But adminfbtrators do not have the
' -
luxurn of viewing change as a novyel eyent. The pressures inherent in their

\ .
positlons mean thgt they must make many de2cisions daily that affect the

future of their progxams. t : Lo

®
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During the naxt few years, iaquy childhood administratora will be faced
with important decisions regarding the implementation of computer techn*)gy.

» ]

Until reuently it has been considered sconomically- untenable for most
programs to implement coﬁﬁutega for managekial or instructional.purposes.
However, the low cost pnd impressive capébplities-of’somq miqroqombuters
curi‘ently avdilable now make them an’attractiv.e and ‘financially fea-sibl‘e

1nnovation to consider for Any early childhood program with a cldent base of

> -

50 families 9r more (Neugebauer, 1983) . . .
. ‘2

. , .
- . ~

The éomputer's impressive power térorgani;e, analyze, and process infép—
mation has already takgh® it out of the realm ovf the esoteric and made it an
orggnizatian‘l necesasity for some “early childhood direc;ors. Ags a managerial
téol, they have found the computer -to be an indispensable aid for stretching
limited regsources and cushioning the efféct of rising educational expéndi-
tures (Melmed, f983( H?over &‘Go&ld[ 1982). As an educat%onal tool, the
comgputer is ,challenging established twaditions of what constitutes "teaching"
in the classroom. The compuier provides a new.kind of.interab;ive medium
that helps teachers manage instruction in more iﬁdividualized‘ways, thus
facilitating students' leagﬁlng o} important concepts (Taylér,|1980),

Al -

Ad . v

Many administrators' understanding of computers%has not kept pace with
technologieil advances, howgver. Some feel that computer§ are infallihle and

blame themsélves for their -failure to grasp the intricacies of the

‘technology. As a.consequence, they harbor reservations about their ability

to implement the innovation. The purbose of this study was to explore the
rela;ionship.between selected personal ;ttributes of early childhood adminig—
trators and their decisions regarding the utilization of microcomputers.. The
results of this study should prove useful to early childhood practitioners

who must evaluate the &erits of the technology as either a managerial or

instructional tool. In‘addition, this' research should also be ugseful to

those {; teacher training institutions seeking to develop programs that

assist early childhood teachers and administrators to cope with organiza-

tional change in healthy and cqnstructive ways. .
- r 4 , {
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CONCEPTUAL FRAMEWORK

- ; : ’ - / . *
The literature dealing with innovatioh as it relates broadly to adopter

characteristics, and more specifically to the application of computer

- technology, cuts across several ‘flelds and disciplines including péycholcéyp

13
education, communicationa, and organizational management Studies vary

widely in' scope and conceptual clarity as well as in the assumptjons they
make "about organiz;tions and human behavior. = The differencey’between
theoriés are often subfle and at times merely sementic.' This summary of the
literature review surveys poertinent research relating to thetadOpﬁ on of

ﬁ“bjttion

educational innogations. It first presents an overview of the i

decision process, detailing the stages involved in assessing degrea of

individual tnnovativeness. It then looks at some gituational, demographic,

‘and. personality factors that appear to influence innovation adoption.

.

N

The=Innovation Degcision Process -
\ .

. . ' l
The work of Miles (1964) provides a convenient starting point for under-

standing the innovation decision process. Miles states that an innovation is

. ' L

. -

any deliberate or specific change which is thought to be more effichcious'

than d‘gient pfactice in accomplishing the goals of 4he gchool. He stresses

0y

that innovations are changes_;hap'are planned and anticipated iatﬁer than

those that occur haphazardly. Flieéel and Kivlin (1966) add that an innova-
L . . P .

tion must be perceived as having a high reward value and as involving some

- 2

- 3

risk and uncertainty. They also stress that the proposed idea must represent

something new or noyel to the people being changed. This, the innovation

need not be "new" by some objective standard. - It is the perceived newness of
the selected practice by the poteptial adopter that countgi
[ ) v -

In general, the innovation decision process has been conceptualized as a
;equence of szges yhich char:cterize how individuals or organizations come
t ndw aboute:papticular inno;alion and ultlmately decide ‘to accept or
reject it. Reseayckers such as Rogers (1983), Ha;l and Loucks (1é75)

! _ ,
D ¥ Ly -
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T Havelock (1973), and Ethlie (1980) have all described the innovation decisio s
process in slightiy different'ways, but the sequential atages in their models
seem to reflact a similar pattern. Figure ! is a gynthesis of these stage~ -+ !

¢ model conceptualizations depicting five steps in the process, These steps
incluba: 1) awareness that 3n innovative practice exists but complete infor-
mation ls not yet available *2) expressed interest in a ne,idea so #hat
additional rnformation is actively being sought, 3) assesshent of the
innovation to determine its usefulness and applicability in light' of present
circumstances; 4) tentat}ve adoption of the innovation on a limited basis,

. L, )
and 5) full-scale adoption and institutionalization of the jinnovative

practice into the ongoing l'ife of the orxrganization. -

*

It would be inappropriate to regard these postulated stages as being
mutually'exclusive or temporallqrequal Rather, it may be more useful to -
regard them as interacting elements odcurring in a seriesfof cyclical: feed-
back loops. Detailing the stages in the }nnovation decision process also
provides more than heuristic value for understanding the sequence/of eyents
in implementing an innovation. Not all. individualsg in a social system adopt
innovations at the same rate. Therefore, the stadeﬂmodei-also has value forl
assessing the degree of innovativenes;'ékhibited by an individual or an “
organization. Rogers (1983) explains that "innovativengss" is a relative.
dimension. It is the degree to which an individual is relatively earlier inl

\ adopting a new idea when compared to others in the social system.
[

\ ' Since rejection may well be the outcome of the process, it is important
- . to stress tnis is a decision-making procdss rather than merely an adoption
process.' This alternative terminology helps temper the subtle but pervasive
influence of the‘“pro—innovation bias." This is important because in this

“age of futuristic thinking, it is tempting to view opposition to ‘innovation

as if it were a question of morality. ‘Those who stanchly defend the gtatus

quo are often. labeled "resisters" or "laggards" while those who are quick to

pick up the guantlet aré considered "pioneers." Glacquint‘.(1975)-empnasizes

that these.are emgotionally charge& terms that convey an obvious partiality.

« S . 6 | : ¢
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The pro—innovetion bias 1is particularly strong when one looks at

computer technology. , Weinberg (1966) refers to a sihilar phenomenon, the

’

"technoloygical fix," as an overdependence on technology to solve our tomplex
social probléms. The pressure to get on the technological bandwagoifl is
subtle and pervasive even for administrators who have limited information
about specific applications of ~the innovation. It-is‘not difficult to see
why . IuaBrod'(1984) notes, computers have been hailed as the most sig \ifi-
cant advance in the history‘OE civilization,jan indispensable adjunct to
daily life. He states that the selection of the computer as the "Machi a“of

the Year" by Time mAgazine dramatizes it as the central hero and metaphor of

%

our time. Consequently, « many individuals fear obsolescence if they do not
embrace the technology. They fear they will become relics of a backward

culture and viewed as old-fashioned. Rogars (1983) believes the tendency to

[

accept new technology uncritically is a serious.shortconing of innovation

diffusion research. He stresses that the adoption of certain innovations may

not be uniformly useful for all individuals or all organizations.

Y
a
.

Factors Influencingilnnovation-Adoption

4
There are manVy interrelatng factors that can potentially influence
one's behavidr with respect to decisions about the-adoption of an educational
. { .
innovation. This section will focus on five such factor® that appear to have

some significant explanatory power &hese include: aftributes of the innova-

tion, -self-perception of\lnpovativeness, self-efficacy expectations, age and

gender, and proféssional qrientation.

- - . o . \

oy

’y

Attributes 0f the Innovation - l *»

. i :
Embodied in the innovation decision process is the assunption that the

-
»

‘
individugl responsible for the adoption/rejection decision weighs alterna-

tives to discern the relative advantages ofaapa%ticular'ibnovation over
. k)

4

existin ractices’ or other potential innovations. These alternatives
g p P

generally center &n various attributes of the innovation and thus serve as

¢ ’

! .



-incéntiyes for adoption. (The individyal's perceptions of these attributes
. [ )

are of cons),We importance because-

enjoy rapid.an widespread disseminat

others evoke such strong rﬁsistance.
’ ‘e

alp explain why some innovations

rs fade to obscurity, and stiil
¢

\
A

Drawing préﬂomiqgntly on the work of Zaltman and Lin (1971), Rogers
(1983), and Fliegel and Kivlin. (1966), it is’possible to develop a taxonomy

. : L

o}f some of the characteristicsqsed to classify microcomputers as a type of
1.

i qovation Tdken together thesge attributes represent a fairly comprehensive

P

s t of criteria for making adoption decisions. They include:. 1) the cost-

e

af ectiveness of the innovation relative to other variables such.as increased
‘. o

ou put or reduced operating costs, 2) the status and social approval confer—

redrby the new practice, 3) the complexity of the innovation and‘the

specialized skills requiréd to implement jit, 4) the efficiency resulting from
} .

use in terms of time saved or the avoidance of discomfort,”5) the degree to

¢ W ‘
(:i which an innovation can be experimented ‘with on a trial basis before ful l-
r \ N

scale adoption, 6) the degree to which the results of implementation are

observable to others, 7) the extent to which the innovation can be easily

communicated or demonstrated to others, 8) the compatibility of t new

practice with the individual s present values and past experiences, and 9);/

the ease with whiclt the innovation may be terminated.
w

J
It is important to ‘underscore the salience of individual differences in

people's perceptiOns with Jrespect to these-innpvation attributes. What may

appear ‘to be a simple and easily understood innovation to one person.may seem

-~

like a highly complex and intimidating ome to another. Even so, microcom~

i~
puters present an enigma,if one looks a their broad'appéhl. They simply do

not fit the standard paradigm of what constitutes a reaQily accepted and

easily dfmplementéd type of innovation. They are complex, require specialized'

skifis, are difficult to communicate to novices, and not easily reversed

L
without considerable cost. Yet at the elementary and secondary level they /

v

have achieved an unparalleled adoption rate in some school districts.

kY



Belf-Perception of Innovativeness

P
Self-reports have been shown to be consistently good predictors of many
types of behavior (Shfauger‘&'Osberg, 1981). In sypporting the use of sel f-
report measurements, Hurt, Joseph, & Cook [1977) contena.that how indfviéuals
view themselves with respect to the barsonality dimension of ;nnovativeneﬁs
provides an accuraté predictor of. innovation-acceptance behavior. Many of ' t
the research studieg in this tradition have concebtualized innovativeheés as
a stable and enduring personal\ity trait. A number of studie%fuggest that'
innovativeness hls a positive assocjation with certain personality charac-
teristics such as, creativity, openness,'flexibility, venturesomeness, risk-
propensdity, and‘internal locus of contro} (G;rdner, 1981; Roéers, 1983;
Robertson, 1971; Carlson, 1965; éoovért & Goldstein, 1980). . >
The work of Kirton (1976, 1980) stands out as particularly noteworthy.
Kirpon'was intrigued by the notion that peoplé characteristicaliy produce
qualitatively different soiﬁtions to seeming;y'sémilar pqoglems. He ':
conceptualizes tﬁe trait of innoJativenesi as a behavior prefe;ence rekated
t0 two contrasting cognitﬁve styles. Kirton contends that the behavior of
every persod'cén berlocaﬂed on a continuum ranging from a preferéﬁce to- "do
things better"” to a preferé&nce tol"dO'things differently." The:ends of this
ﬁontinuum ;ge labe led addptive apd innévative, respectively. The adaptor is
characterized by precision, efficiency, énd cqpformity, and is concerned with
resolving probhlemg rathef than finding them. The innovgtor, in contrast
qgestions asspmptions and existiA;\ikoblem-solving paradigms ané prefers ﬁo

-

approach tasks inluﬁusual, different, and sometimes unorthodox ways.
| . r o
When one moves from théoretical consfructs to pragtical applicatiom,

L % .
Kirtaen's, conceptualization of innovativeness is particularly appealing

becande it may assist in promoting collabotation in an organizatijon setting:

- *

' 4
By treatind the noninnovative pefson in nonpejorative terms, the approach
emphasizes.that a balanced staff is needed in order to be prepared for all

., contingencies. Kirton (1976) states tffat by stressing improved knowledge of
»

. a .

._E
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each others preferences, an brganization may well "allow for‘ﬁutual.
A
appreaiaq¥on and consequeht cooperation between those'witA different,
. = ’ r
potentially equally valuable, modes of problem perception and problem

. solving" (p. 622). - ' _ E

* ¢

d
¢ . v

T Self-Efficacy Expectations

-~

A conceptualization of innovation acceptance as a generalized trait may
be insufficient for-understanding why people respond differently to different
innovations, why their reSponses change over time to the same innovation, and

~why advocates, of change in one setting ¢ften become resisters of change in
another., Bandura's (1982) theory of self*efficacy provides a helpful frame-
work for understanding an indivjdual's feelings of competence in dealing with
L . change in this situation—qucific context. Self-efficacy is foncerned with
judgments about how well one can organize and execute courses:of action
required to deal with prospective situations that contain ambiguQus, unpre—.
dictable, and stressful elements (Bandura, 1982). These judgments are
important~because self-percepts affect not only the course of action that
- people pursue, but also their thought patterns and the emotional arolisal they
experience- Thisaapproach may also help elucidate why some individuals may
feel quite efficacious with respect to implementing certain innovations but
cautious and reticent with respect to the adoption of computer technology.
‘ . Self-efficacy theory posits that people form estimates of their personal
eficacy by'evaluating information from several important sources:

) /

\

" Past Direct and Indirect. Experiences. Past experiences play a powerful °

role in shaping present behavior. Experience and self-knowiedgé go hand and
hand, so direct éRxperiences enable individwals to make more informed choices
and more accnraEEly assess their ability. Thus, individuals who have had
more direct experiences with microgomputers or related technology have a
greater experiential base from which to form efficacy expectations. Likeyise,

»

o
indirect experiences such as observing others interact with computers can'
. . " : /

e : :
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also- serve as important sources of efficacy information. Vicarious experi-

1
. ences allow individuals to form a concept of how to perform new behaviors.

At a later time that symbolic constructioh can serve as a guide for action.

: L | B S
Verbal Petrsuasion. Although self efg}cacy eXpectations formed from \\\

verbal persuasion are likély to be weaker than tlrose regulting from one's own
experiences, persuasiOq'can be 'an important sgource of efgicacy information.

When verbal persuasiod is viewed as support and encouragement as opposed to

~— . '

direct or subtle pressure, ‘it can have increased informative value. %his'may-

be particularly true in‘the case of microcomputers where the risks assoclated
with adoption are often perceived as ’oh, the innovation itself perceived as
. < e

complex, an8 actual oppoﬁtunitiea f first-hand’ experiences may be limited.

M , 4

Emotional Arousal Any éttempt‘ﬁo understand the nature of resistance

to computer technofogy fannot ignbre the power of emotions in regulatjing

behavior. Physiological szponses assoc1ated witb arousal provide valuable
= - N,

information about personal d'hpetency. High arousal generally debilitates or
inhibits performance (Bandu&a, 1982). Emotionally—laden attitudes, those gut

feelings about new experiences, can also be strong motivators in situations

calling for innovation acceptance. Psycﬁological attitudes about computers

are particularly important to assess because of the dichotomous emotional
. } ' . . B
reactions the technology elicits -- one pole indicates mistrust and fear, the

other-indicates an appreciation end respect Tor the technology (Lee, 1970).

Age and Gender *

’ .
Research conducted on the relationship between age and degree of innOve- s
"tiveness is mixed. Some studies report more favorable attitudes and'reoep- ' BN
tivity to change in younger subjects while other studiesvreport conrrary
| . 0 ;trends (Rog;rs, 1983; Christensen et al., 1983). Nevertheless, the issue ‘is’

\\ _ worth investigating. It is possibleﬁ for example, that age as it relates to

years of experience on the job may be an important variable in a person's

openness to change. Chesler and Barakat (1967) explored this issue and found

~
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A
. ’ ) ) :
a curvilinear relationship between years of experience and innovativeness.
Teachers with a modarate amount of experience were most innovativa.
] ’ -~
The data on gender- differences are more clear. Rogers (1983) providegs
evidence showing that females are typichlly more risk- averse and show lower

levels of innovative behavior than males. Males also report kRigher levels of

self-efficacy- in a number of studies summarized.by Maccoby and Jacklin

*(1974).  Although the findings vary across tasks and age levels, the evidence
N .

generally shows that females view themselves as less efficacious tHan boys at

N .
intel lactual activities stereotypically associated with males.

-

~

- . * - s
. s’

L] .

Hackett and Betz (1981) also share these viaws abo gender differences.

T;ny pastulate thdt women lack strong expectations of personal efficacy with
respect to many career-related behaviors and thus fail to full; develop their
capabilities and ‘achieve their potential in career pursuits. Kreinberg and
Stage (1983) report tnat these lower expectations are particularly likely to’
be held with respect to computer technology. Women's lower level of con-

-t

fidence with computers inhibits them from gaining the exberiéncigfﬁfessary to

N

¢

break dowB,stereotypic patterns of behavior and adverse emotionﬂf reactions

.

to the technology- Fromexsocialization perspective the effact is doubly
injurioys because it deprives youny girls from having pole models/thgt mighit

help diminish negative stereotypes (Lowe, 1983).
’ {

A ]

\ i '
Betause computer competence:is related to math and science, (Fox, 1978;,

_ Rothchrld, 1983; Miura 1983), it stands to reason that individuals who have

had extended opportunities in an educational setting with math and science
courseéwork would feel mord comfortable with a teohnological\innovation like
microcomputers Tobias (1978) has documented the incidence of meth avoidance
ln various groups, noting that math anxiety is a condition that dispropor-
tionately affects females and“racial minorities. It grows out of a culture.
that associatee math and science ability with’ masculinity and diSQOurages

girls from enrolling in courses in these areag (Skolnick, . 1983L
L ¥ ‘.
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Profesgjonal 8kientation | . -
5 .

-

The extent to which educational organizations are receptive to innova-

_ : (o . S
tilve tdeas depends in- large part upon the professional‘orientatton of those

iavolved. in- the implehenéation of éhe .change (porwtn, 1975). Professional

orientatLOn can.be construed as a role perception variable inflﬁencad both by
<

admlnistratofs sociodemogtraphic characheristiaé such as level oFf educational
R . v

a¢hievement, income, and social status USiacquinta, 1975;~Rogers, 1983) as

- [

well as certain- contextual factors such as size and gtructure of the _organi-
v I d \

zat Lon (Raldridge, 1975). Corwin (19]5) believes thege is oftan a threshold
point in the §cale of an organization that seems to provide\more support for
éhange. Rogerg (1983) notes that size is probably the best_sinéle indiéator

of the financial and human’reseurces available to commit to implementing- new

ideas. Larger orgaﬁtzations also tend to be characterized by more donflict

-~ - .,

and- uncertainty which can add to the press for change.

-

Profes'-éionalism'@-omoted by networks that extend outside the social

system. Carlson (19 ound, for example, that when administrators are

"cosmopolitan" in their !t

ivities, innovative hehavior s more likely %o

b4 -

occwr than when they have a "local" approach to their role reSponsibiliﬁies.

The most common sources of 1nnovatiye ideas .for educators are professional
. L]

s

publications,‘profeséionaf meetings and conferences, contacts with

publishers, graduate courses, and visits to other schoo%g- .

,_/«f
~ T,

OVERVIEW OF THE STUDY

, - . . T
t
. . 4

This study is a hybrid of innovation research traditions looking at

change throuyh the lens of self-efficacy theory. Within the ¢context of an

educational setting, the study views tnnovatiCeness as a hierarchical
i

consﬁrq‘h'in which some of the variance can be explained in. terms of a
general pérsonaliby attribute and the remainder in terms of gituation-

\

e -
specific variables referring to either internal or external change processes.

¢
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These situation-spetific variables can relate to the‘organizational contaxt

of change or to the particular inngvation halng ‘nnqidared--in this Case,

- -

microcompyters, ) N _ -
i ., \

~

The primary goal of this study was to Ydolate the chayacteristics that

distinguish those administrators who exhibit high levels *of innovativeness

\wfth respect to administrative an8 ipdtructional uses of the computer from

]

those who do not. TIa doing so this studyy assesses the predictive power of
selected demographic and personality measures as they relate to managerial-
and instructional innovativeness. These predictors are also contrasted with

those derived from information about ”external“ fortes that‘tnfluence

* -

innovativeness, suach as deyree of support and encouragement from spouse,

Fr\ends, ovr colleagues, and the overall organizational context. Beyond
o

these more formal® goals, it was anticipated that the data would also shed

Light on some ancillary issues. Of particular interest wag the extent to

which computer technology ig actually being used in early childhood prOgrams

and the kinds of problems that are encountered in implementation.

-~

Propogitions Tested . _ . }

&

e ’ . . . - .
‘Four propositions were tested in this study. They were: 1. Individuvals

exhibiting varying levels of innovativeness with respect to microcomputers
will differ in their self- efficacy and psychological attitudes about
computers as well as in their knowledge about and previous experiences with
the tedhnology. 2. Overall level of innovativeness will be oreater for
administratoqs who have a stronger professional orfentation and who have had
more positive explkriences implementing other e?ucational innovations in the

past. 3. Self-perception of

éneral innovativeness will bea good pre-

microcomputers. 4. Self-efficacy expectations'regarding microcomputer use

]

-
will be greater for  {ndividuals

in math and science, b} are of the'male gender, and c¢) have more support and

encouragement from' professional colleagues, friends, or boards of directors.

!

[y
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Defihition of Terms o

_Early Childho?d‘Education. In general, early chiidhbod education

-
- .

includes programsg whoge primary purposo.-ig to serve children from infan

through kjindergarten. However, some programs do offer firat grade as well as

‘after-school care for school—&ged youngstersa. 1In this study the tg}ﬁs school )

or center are used to describe all early childhood organizations,. including
. ; < ]
half-day and full-day pregrams, nursery schools, preschpolg, day care

centers, parent coopemmtives, and church-affiliated programs.

-

~Administrator/Director.” When 'referfing specificall)s to those indi~

-

viduals whose primary responsibility is administrating the policies of an .

early childhgod organization, the terms administrator and director are used

interchangeably. Administrators represent both profit or nonprofit organiza-

tions, and spend more than half their time in a managerial, nonteaching

capacity. They also hold at least' some responsibility for making financial

and policy ‘decisjons affecting the implementation of new innovations.

A

METHODOLOGY

*

This research was 4 multivariate correlational study examining the
interrelationships among selected personal and conteftual variables and early

childhood administrators' willingness to implement computer technoloyy.

- . ' . N,

Subjects

. . - »»«.FN\ - . ‘Qf » ¢

,
. N
’ ‘. i)

kighty ddministrators were selected representing nonprofit ana private‘
proprietary early childhood programs in the state of Illinois with a!licensedg
9 malds

*

capacity of 80 students or more. The sample included 71 females an
varying in administrative experience from 1 to 32 'years. The mean program

size was 175 children with an administrative, teaching, and suppdrt staff of

-

- - -

21 adults. . . .

RN
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3 Instrumentation - .~ 2
. . -m . . «

‘A twelve-page yuestiqnnaire with varied responBe formats was wsed to
assess both the dependent and indepeﬁdeﬁt variables. M@st items in the
. survey asked subjects to check the "most appropriate answer" from Beveral

available, or to indicate "all those. that apply" with respect to the particu-—

larﬁQuestion being gtudied. A few items called for short explanatory
gnswérs. In additiﬁn, there waré some 6§en—ended queétions inviting general
, éeacé%ons.and comments about the feasibility of adopting microcom;Lters in
W F . early childhqod érgqrams. . \
¥ \‘
" ) It can be probleﬁatic to redy on ind viduals' sel¥-reports since their

reports may not be congruent with their:actual behavior. Respondents could,

for example, adopt a response set while answering questions due to the per-
. ™ WY . [

ceived social desirabilify ofqaertain items. Furthermore, surveys conducted
at one point in time may not acturately réflect the attitudes and behad@br of

) individuals as well as those measures that elicit reSponsesjbver a period of

" -

time. For.these reasons follow~up telephone conversations and personal

¢ (z interviews were COQducted with many the administrators. Thesde ‘interviews

served to clarify ambiguities in questionnaire r&sﬁonses and to elicit

+ personal anecdotes about the administratgshk'experiences with computers.

The dependent variables oRgerved )n this stidy were twpfold: level of )
, administrator ipnovatiVeness with respect to managerial uses of the computer.
and‘level.of innovativenessg exhibited witq espect to classroom instructional
. uses. Rogers' (1983) theory on the diffusiden of innovations serwved as a
- useful framewofk for assessing degree of innovativeness:. This thébry looks

at the process of inﬁovation adoption and links the individual's stagé of

implementation to an adoption :time frame. Innovativeness is conceptualized

~
-~

As a behavioral outcome; thus, it can be loosely interpreted as a direct-

mecasure of the deg;ee to which an-indiyiduél engages in .innovative

[

activities. Tt is determined by the index of where jthe administrator stands
o : _

M the adoptién process with respect to a five-stage adoption sequence.

A

-
’
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In addition to assessing the batkground demographic variables ofrgender

~

+

and age, eight other independent variables were also studied These jncluded:

» . ,

Self-Efficacy Expectations. The measure assessing self-efficacy

expsctations adheres to the prescribed format developed by Bandura in

~

previous research on the topic (e.g., Bandura, 1981)." Yhe questions in this
: .. -
study refer specifically to tasks involved in. the implementation of computers

and vary_in degree of difficulty. Subjects were asked to judge tﬁdir ability
to acdomplish each task (level of self~efficacy) and then indicate'their
confidence leval with respect to that jhdgment (strength of self—effioacyL
Since self- afficacy level and strength were fairly highly correlated: (r =

.54, p < .001), a composite score was used for the data analyses.

~

o~ Attitudes about Computer Technology. Questions pertaining to attitudes

“ A
about computer technology draw on the work of Raub (1981), who.developed and

L .
factor analyzed a questionnaire assessing college student's computer anxiety.

Raub's questionnaire was revised somewhat for the present study to be more
applicable to the specific issues addressed. A totaﬁ of 21 guestions were

used with a third falling into three factor categbries: appreciation |of

computer technology, anxiety about using comﬁutets, and beliefs abbout the

computer’'s negative impact on society.

Self-Perception of Innovativeness. The Kirton Adaption/Innovation

Inventory (KA‘) was used to measure-administrators self*perception of
innovativeness. The KAI was eelected because of its high reliabllity (KR-ZO
= ,88) and the wide range of samples to which it has been applred. ] Cross-—
validation studfes of the KAI have also beén conductead extending its validity

other than éélf—perceiVed criteria (Keller & Holland, 1978 1

. .
Experience with and Knowledge about Computers. Questions pertaining to

v

this variéble assess administrators' understanding and knowledge of the

computer as well as their direct and indirect experiences with the technologyf



¥y

Praevious Experiehce with Educational Innovations. This variable measures

the degree of/success individuals have had with prevtous educational tnnova:
. tions and their overall posttive or neqative evaluation of those gwperiencesv
This variable was included to help assess the degree to which computer-

related innovativenass is a situation-specific or a’ general Eonstruct.

-

-~

L4 ' * )
Qutside Support and Encouragement. This variable\refers to the type and

amount of support that-administrators have received with respect to the
ad&ption of microcpmputerdg. Support is viewed broadly and can come from a

spbuse, friands, students, professional colleagues, or outside contacts.

Professional Orientation. This measure ig cgomprised of four subscales,

'each measuring a different aspect of the administrator's role. The subscale

P » R ..
for organizational characteristics measures the size and degree of complexity

of the organtzattqn in which the administrator works. Such factors as total

.

enrollment, operating budget, apd size of teaching staff are considered hére.

The education subscale megéhres the highest degree obtained and whether or

not the administrator is pursuing advanced studies. The role and responst-
) ¥

bilities subscale~asseéses the type and range o€ on-the-job activities in

which the director engages. The final subscale ‘assesses the kind of outside

¥
\

professional activities of the administrator participates in. L

i
24

_g6£ground in Math and Science. Subjects were asked to note how many

high school and college,(ourges Lhay have ta‘gn in math, sctence, and

engineering. - This variable veflects the total number of courses indicated.
. _

Data Collection Procedures

~

-One-hundred~twelve administrators of egrlﬁ childhood programs were
initially. contacted by telephone. The nature of the research was explained
Eo them and they were invited te 'participate 4in the study. A questionnaire

was therf mailed to them along with a cover letter thanking them for their

-

participation. A postcard and a telephone call seived as follow-up reminders
' ’ . D,
A - .

by

\' _ e :
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3



to return the survey. A total of 82 questionnaires were returned. Two could

not be used because the licensed capacity of the centers did not meet the
minimum criteria set forth in the study. 'The response rate (73%) was very

enptouraging given that the éu'esi:ionnaire ms quite lengthy. Follow-up

- 4 [

tele Mhe calls were made to,appréximately_one—half of the nonrespondents ta

.. -

discern why they did not return the questionnaire. 'Nonresbondents can repre—:

sqnt a threat to external validity of the data if those responses are gigni-
ficantly different from the population as a whole That did not appear to be
the case in this study. Both the overall rate of'rctufﬁ and the distribution
of'qubjects with respect to the stages in the innovation decision'process
made this sample quite atceptable for analysis.and interpretation.

Data Analysis

Univariate correlational analyses were undertaken to.assess relationj
ships between -the dependent and independe;t'variables. In order to.déterminq
the combined effects of these.predictor variables, sEepwise mul tiple regres-
sion procedures weare emplcyed In'addition, a scalogram ahalysis (Guttman
scaling) W&S used to analyze the characteristics of the items included in the
index of innovativeness. Finally, discriminant apalysis was utilized to

determine the characteristics that distinguish those administrators who

exhibited a willingness t6 adopt micr?ccmputers from those who resigted.

rd

RESULTS
The data support a general stage theory conceptualization of innovative-
ness. The innovative-decision process in this study was chaxacterizéd by
five'stages:\awaréness, active informaticn‘seeking, assessment, tentative
adoption and institutionalization The ‘'results of the Guttman scale
analysis indicate that for this sample the index of ihnovativeness was both
unidimensional and Cumulative in nature. The coefficient of reproducibil'ity

for both administrative and instructional usesd - of - the computer exceeded .95

17



and the coefficlent of scalability for both types of uses wad .75. Since the
~
data yere cross-sectionaf\ however, ohe should not interpret the résults of

the scalogram analysis as decisivaet evidence for a stage theory explanation of

.

innovativeness;‘ This analysis does not attempt to explain why people move

. B o -
through thesgse postulated stages as they do.
. - o ES

~
)

-
~

For this sample, the stage seguence was further differentiated by a

series of steps that cthacteriqLd the degree of willingness individuals

]
displayed regarding the adoption of mjcrocomputers (figure 2). .These steps

dif fered by “the amount of knowledge ﬁnd information administrators had about .

computers. It was found, for example,‘that rejection decisions were being
‘ .

madgLFt several points in the innovation decisiop;pohtinuum but with varying
dzg:;es of infprmation éd support those decisions. This step conceptualiza-
tion demonstrates that innovativeness is a far more complex trait than merely
betng early or late in the. adoption of a new practice. Table 1 shows the

distrxbution of subjects witﬁfreSpect to level of innovativeness.

.

Of the 80 administrators surveyed, 25 used a microcomputer either for
administrative or iﬁbtructional_purp?ses. Degree Qf exper?ﬁse varied widely
as did the specific managerial and instructional applications. Administraf
gively, cbmputers were being uséd for both word processing and data manage-
ment. The usé¢ of the computer as an instructional tool was nat nearlf as
- widespread bécause there is still a dearth of—softyare to choose from that is
bbth age—appropriate and educationally sound. “The primary goal of thdse
programs cufregtly utilizing microcomputers in the classroom wgé one of

. prémoting general computer awareness as opposed to reinforcing specific

cognitive concepts. fThe general consensus of the administrators interviewed

"was that the computer had enormous potential as a very engaging and highly

. f I - .
motivating interactive medium, but that care myst be taken to ensure that it

be used to support ‘and enrich the entire curriculum.

* L]
' ' ]
Virtually all of the administrators interviewed expressed some frustra-

tion in their attempts to implement microcomputers at their centers. Their

BN " 18 L
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v v,
negative éxper{ences_were most often related to the bewildering array of ~

software available, the poor documentation accompanying software, and the

W

. unanticibated ameunt of time needed to become adept in using the technology.

s

Table 2 presents the meqns and standard deviations as well as the actual
and possible range of” scores for all of the continuous independent variables
in this study. Internal consistency coefficients (Crarbach's Alpha) are also
noted where applicable Table 3 details the results of the correlational
analysis. 1Tt should be stressed that the data reported in this study
describe correlatienal relationships between certain variables'and are not
necessa;ily indi¢ative of causal relatiqnshipe. The resulté’of the analyses

do provide strong confirmatory support for several of the propositions

tested. Individuals exhibiting varying 1evels of innovativiness with respect

-

to microcomputers differed significantly in their self-efficacy and psycho-

logigal attitudes about computers £s well as in their previous experience
with and knowledge about the technology. Indeed, nine of the ten independent
variables correlated with level of innovativeness for adminjstirative uses at

a-significance leve} of p < .05. Only age did not show alstrong association.
. ;

The relationships between the predictor variahleé and level of innovativegness

for instructional usesufollowed a similar pattern. Here gseven of the ten
independent variables showed a statistically significant associadion with the

criterion variable at p < .05. Only age, background in math and science, and

previous experiqﬁpe with educational innovations did not demonstrate a

statistically significant relationship with instructional innovativenessg,

e’
N

Regression analysis was particularly important-in this study sinqe it -

was assumed there would be some collinearity among the independent variables.
Table 4 shows the results of -the stepwise regreésion proceddre using the ten
independent variables on level of innovativeness for administrative uses.

Here four variables (experlence/knowledge, professional orientation, self-

refficacy expectations, and background in math and science) accounted for z‘b

+

percent of the variance at an overall significance level of p <.001 (F =

51.73). Table 5 details the results of the stepwise regression analysis of

)
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i " the ten inq;pendent variables on level.of innovativeness with respeot‘to
1nstructionai uses. This resdikéd in an adjusted ﬁ-aquara of'.51-with an
overall F of "21, 51zp < .001) for four préddictor variables (self- efficacy’

expectations, profaésional orientatibn, gender, and experience/ knowledge).

T S

Discr%min;nt/analysis also provigl;:strong.gqppo;t for the proposition
« that administrators exhibiting varying levels of inﬁﬁvativeness would differ
in significaﬂt ways. When~hdministrators were\61vided into two groués of
;pproximately SQ’percent each on the basis of théir.innovativeness scores,
the results indicated 89 percent of the cases grouped by administrative uses
of the computer could be correctly classified: For instructional uses, 75

percent of the cases wére cdOrrectly classified.

Secondary analyéés.of the. independent variable measuring psychological
attitudes about computers sg;wed that it also brovided staﬁistically signifi-
éant power in predictind the criterien variable for level of innovativenegs
for administrétive uses. Alone it accounted for 42 percent.(§=v59.41; p <
.0001) of‘the variance in thg dependent variable. When combined with three“
other porant predictor variables (experience/knowledge, professional . orienta-
tion, and background in math and science) the regression equation yielded an
R-square of .71 with an’overaj:l_é of A9.48 (E < .001). It appears that*ﬁgEh
qf the predictiﬁ% éower of this vafiable'is apparently shared byiébme of the-
other independent variables (in particular, self-efficacy expectations).

Consequently, when all variables are entered in the stepwise procedure, the

attitudes variable does not surface as A major contributing factor.

Level of innovativeness was4;ound to have a highly significant statisti=-
c#l association w1th overall professional orientation (r = .60, p € .001 for
adminigtrative uses and r = .55, p < .001 'for instructional uses). Moreover,
this variable was shown to be a s;;nificant predictor of level of innhovative-
ness for administrative uses entering ié at step 2 in the stepwise regression
equation. Previous experience with educational iﬁnovationg,cn\the other

hand, did ndt demonstrate this kind of predictive power. The correlatjon

-
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~
between previous experience in edueatignal innovations and administrative
uses of the computer was significant (.19 (p < .05), but the correlation with

instructional uses (.1%) did_ not reach significance> Furthermore, this

variable failed to be a strong predictor Yog either of the criterion

variables in the_stepwise regression analyses. These regults suggest that

(
computer-ralated innovativeness may well be a situation-specific construct.
) } )

)
"Results of the data analyses provided solid support for the hypothesis

t%un:self—perception of innovativeness is a good presictor of actual level of
innovative behavior for both administrative dnd instructional uses of the

computer. The correlation coefficldents for this independent variable were

‘highly significant for both administrative (r = .45, p < .001) and

instructional uses of the computer (r = .46, p < .,001). Further analyses
nsing stepwille multiple regressioniéiocedures demonstrated that when éntered
in at step 1, self-perception oﬁ innovativeness accounted for apprgximatély
one-fifth of the variance in the criterion variables.’ *

’

The final proposition examined in this study yielded mixed results. It
was hypothesized that self-efficacy expectations would be greater for
individuals who were male, had moré educational preparation in math and
science, and had motre outside support and encouragement frém_g;ofessional
colleagues and friends. Self-efficacy expectations were significantly
correlated with both gender (r = .31, p < .01) and support and encouragement

(r = .41, p <.001), but educational preparation in math and science failed

to demonstrate this level of asspciation. Here the correlation was only .09.

IMPLICATIONS FOR TEACHER EDUCATION

Addressing some of the issues involved in the adoptiqn of an innovation
links theory to practice in a very useful and pragmatic way. It may be
possible, for example, to systematically provide preservice and inservice

professional guidance that will give eariy childhood teachers and program

4

[
1
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directoqe;: greater awareness of the innovation decision process. Under-

N
b

]

§

!

v

~

standing tHe factors that facilitate or impede acceptance of new innovations

may help them to better copé with™the demands gf organizational change.
4 ; r o

/A;sults of this stud(lsuggest fh‘t the issues surrounding the
T ————— 7 [N

lmplementation of compyfher technology are iqdeed complex. Psychological
/
‘attitudes about computergg for example,jcannotdpot be measured on a simple

-
Py

continuum of/fmo to con, good to baxd, ox positive to negative. Such a

unidimdnsional perspec can lead to a misinterpretation of behavior. Some
of the administratp s in this btudy, for instance, have shown that it is

possible to have a hfgh respect and appreclation for the capabilities and

~potential of the compuiter and still feal a~5trong anxiety about personally

U

1nteracting with the technology. Preserviceeuvfinservice prograﬁs can®

N
proviéﬁ)an important forum to hglp early childhood educators understand the

1

nature and consequences of computer anxiety.

: .
Reddin (1970) stresses that when people understand why they resist

cﬂﬁngé, their, resistance usually decreases or at least becomes more rational.
The results of this study suggest that resistance is often a symptom of
something else; fear of the unknown, fear of failure, or an unwillingness to
alter the status quo. Moreover, the real reasons for rejecting technology
may not be acknowledged or even be within -a person's awareness. Uncovering

these reasons and discussing them may help individuals better understand

their reactions to new innovations. The experiences of the early childhood

administrators in this study also help clarify why attitudes, self-efficacy

-
expectations, and experience and knowledge serve as good predictors for

willingness to try new practices. Several directors echoed Giacquintaﬁi

{(1975) observation that the introduction of an innovation means the introcduc-

_tion of. uncertainty into a once stable situation. Individuals are gften

[
reluctant to risk trading established imperfect order for possible disorde

Thus the logical reaction to potential change takes on a conservative ust.
But experience and knowledge help temper potentijal negative att; des and

fear of the unknown. Direct and vicarious encounters with microcomputetrs,

24
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for example, contributed to increased feelihgs of controFyand5éénfidence gnd
stimulated-interest in learning more about the innovationi These experiences
suyggest a continuing cycle where fear of the unknown is gradually dimin{shed
as positive experiences increase feelings of self-efficacy and willingness to
risk greater uncertainty. The role that teacher education programs can play

in providing this kind of support ‘and self-awareness is a crucial one.

]
-

Early childhood teachers nnd administrators nged a forum to discuss tne
issues involved in organizational change. 'rhef need preservice and insefvice
programs that guide and support them to systematically evaluate the economic,
social, and psychological costs of implementing new practices. Suc¢ch programs
can also help temper the pro-innovation bias by promoting a healthy
skepticism about nmw technology. Providing.educators with concret nforma-
tion that separates fact from fantasy‘should help reduce the stress that

accompanies brganizational.change. ,
e

v
:

. $

Preservice and inservice programs can nlso address some of the -broader
issues involved in adopting Camputer technology in the early childhood
setting. These issues deserve attention because the ramifications of becom-
ing a technocentered society may have impoftant individual, organizational,
and societal consequences. Brod (1984) helieves, for examp;gﬁ that our
fascination with the computer echoes our fascination with our own power to
achieve. We see the computer as an extension of the human brain,.yet better,
faster, Jnd without 1limits. Brod goeé on to say that “some individuals have
unfor ately developed an unhealthy dependence on the technology. They have
un@ly internalized the computer's standards as their own and nave come
to expect from people the perfection, accuracy, and spéed to'which computers
have made them accustomed. They have 'grown impatient with human inperfec-
tion, and their'styie has become an extension of the machine model. In other
words, they have lost the ess;nce of what it means to be human as théy
ﬁinterface" with'people-im their daily lives. Brod may well be overstating

. the negative consequences of our technological future, but there still remain

important issues related to the technology that warrant careful consideration.

23 125}‘
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_O'ne such issue that neads to be addressed ',tf‘s' thatQ of the Chﬁﬂying

Tfa e

N .
percepfion of the educator's rola dnd_the_interpdrsonal intéraction behaviors

of cdmputnr ns3arsg. Most_ipdividdals enter the early childhood profession

because'they conatder themselves "people péOple.“ As computer.gfchﬁology
t4kes hold in the school office*and in the claseroom, ft.will be important to
learn if the- qducators' tradittonal helping role changes and if those .changes
are positive ones. It will also be important to assess whether computer use

facilitatés or impedes the deve lopment of gocial interaction skills in young

N

children in the classroom environment, These ‘are *rtgical issues that cut

- across pedagogrcal principJ es of temching and learning and bannot be ignored.
) ] . \ -

-
. L]

sAnother issue that npeeds to be.explored i3 the¢physical and psychologi-

calitonsequences of prolonged computet use. "Here educators must look at some

" of the easily recognizable stress reactions 3%.1nteracting with electronic

media over an extended pgriéd‘of.time. Symptoms such as blurry vision and
eye strain,.fatigue, headaches, and musculoskeletal acﬁes and pains ara
serious anqﬁheed to 'be more fully unéerstood. In adults these symptoms may
contribute to increased levels of stress and jdb dissatisfaction. Tor

children whose bodies are still growing and developtny, these physical

reactions may well have a more permanent, detrimental effect. .

. ¢ v Y

. B

The psychological consequences of proloﬁged computer use are more subtle

and Qifficult to detect. One key q;ctoglﬂhu;nged; to Qa,examineé is the
distorted sense of time that many computer users experience. Brod (1984)
notes that days, hours, ;nd minutes take-gn A new meaning as time is
compressed and accelerated. The r9cognitinn of what is humanly possible
changes. Jobs that previously took days now take hours. The result of this
may beztncreased pchhqlo?ical pressure and mental overload. As individual;
internalize the rapid;’instant-accessbmode of cdmputerlpberations, their
inner sense of time may become distortéd to accommodate tha machine. Tor
adults this kind of accelerated tempo.mayfcreate increased mental presgsure
and stress dn the job. %For éh}ldren'hﬂﬁs'altered sense' of time m&y also
change attitudes toward traditional fearniné media such' as books that require

a slower pace and deeper reflection. -

l
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Tuq'results of this .study also suggest that implementation of computer

technology may result in a redefinition of time with respect to the adminis-

trator's role and fesgonsibilities. Although time was saved by may directors
on specific tasks, work as a whole tended to proliferate. . New kinds of jobs

were done that were not previously possible. Administrative reports that

‘were commonly produced gonthly or annually could now bg done weekly. Thus

~ ) * '

the'microcomputer served.as both ags a labor-saving device and a 1ibor—makiﬁg
’ ¢

device. Joiner (1982) aéﬁresses this issue when he states that the introduc=-

tion of the computer has spawned a new kind of problem -- information

pollution -=- too much data with little idea of what to do with it. Moreoyer,

in many caseg the computer has also change inner standards of perfection.
L N A\ d

Since it is eagier to make small“deletions, changes, or ihsertions in working

»

drafts of correspondepce and reports, many admfnistrdtors feel they have

changed their inner expectations of what is acceptable. . -

4

Pl

CONCLUSION

toa
-

Most educators agree that influence of computer technology é6n early

childhood edhcation will continue to play an important fole ‘in the years to
. :

come.. The central quéstion then for educators is how to tahg advantage of

the opportunities presénted by this new technology’without disrupting orgdani-

* zational stability. Programs must adapt and change, but they must also not

dccept "uncritically all- change as good. Rather, administrators must
evaluate, assess, and then incorborate change in the most appropriate way

given the needs of the organizafion and the individuals jnvolved.

- L
This study explgred some of the factors that influence early childhood

administrators’ willlngness to adopt computer technology.~\]&,l\9ked at

¢

patterns of acceptance and resistance in an effort to disceérn sdlient

o

characterisfics_of the inndvaaion décision-process. The results of this

study should prove useful in developing programs to ameliorate resistance to

technological change and increase adminiétrators' self-efficacy when

-

»

implementing innovative -practices.

-

T S



o _ D
. ‘g REFERENCES , §
) b . ﬁ
‘ . 4 -#‘ ) ¢ . ) 1
Baldridge, J. V. (1975). .Organizational innovation: Individual,.gtructural,
? and environmental impacts. In J. Baldridge & T. Deal (Eds.),; Managing
change in educational organizations. Berkeley: McCutchan.

-

Bandura, "A. (1981). self-referent thought: A developmental analysis of
self-efficacy. In J. H. Flavell & L. Ross (Eds.), Social cognitive
development: Frontiers and possible fﬁtures. Cambridge: Cambridge
University Press, 200-239,.

- A}

Bandufa, A. (1982). Self-efficacy mechanism in human agency. Amer ican
Psycholowist, 37, 122-147. : '

N

. .
° Brod, C. (1984). Technostress. Menlo Park, CA: Addison Wesley.

Carlson, Re (1965). Adoption of educational innovations.) Eugene, OR: Center
for the Advanced Study of Educational Administration University of Oregomn.

Chesler,\M., & Barakat, H. (1967). The innovation and sharing of tea?him
practices: A gtudy of profestsional roles and social structures in
. schools. Ann Arbor, Ml: Institute-for Social Research, University
~a sof Midchigan. (ERIC Document Reprbduction Service No. ED 014 816)

Chesler, M., Sct’fnhck, k., & Lippitt, R. (1975). . The principal's role ‘in
! facilitating innovation. 1In J. Baldridge & T." Meal (Eds.), Managing
change in educational: organizations. Ber'keley.: McCutchan.™ ,

S—

« Christensen, J., Burke, P., Fesslef, R., & Hagstrom, D. (1983). Stages of"
teachers' careers. Washington, DC: ERIC Clearinghouse on:Teacher Education.

-

. . B . ,
oo Coovert, M., & Goldstein, M. (1980). thcus of control as a predictor of
users' attitude toward computers. Psychological Reports, 47, 1167-1173.
» ¥ - -

A

Corwin, R. (1975). Innox{ti.ons in organizations: The case of schools. °
sociology of Education, 48, 1-37." * '

-

.

Crandall D., & Associates. (1982). People, policies, and practices:
b Examining tle chain of schogl improvement. Andover, MA: NETWORK.

.

Estes, N., &'Watkins, K. (1983, Septémber). Implications of the microcome
! puter for educational administrators., Educational Leadership, 28-29.

Ef:tlié, J. 119807, Adequacy of stage models fqr decisions on{adoption
of innovation. Psychological Repqrts, 46, 991-995,

4

" Fliegel, F., & Kivlin, Jy¥ (1966). Attributes of -innovafiorn as facters * J

b . in Aaiffusion.” American Yournal of Sogiology, 72, 235-248. ..
. ‘ %} \

Fox, L. H. (197'8)-, Interest correlates to differehtial achievement of
gifted students in mathematics. Journal for the Education of the

Gifted, 1(2), 24-36. R

*




Gardner, J. W. (1981). 'Self-renewal: The individual and the dnnovative

&
sociaty. New York: Harper and Roy. '

Giacquinta, J. (1975). Status risk-taking: A central issue in the “
initiation and implementation of public school innovation. Journal ‘i;
of Research and Development in Education, 9, 102-114. '

Hackett, G., & Betz, N. (1981). A self-efficacy approacg to the career . -
‘ ' . development of women. Journal of Vacational BehaVibr, l@_,}326—339. '

[y

Hall, G., & Loucks, §, (1975). Levels of use of the innovations: A,
AT framework for analyzing innovations adoption. Journal of Teacher
Education, 26, 52-56. |

* - .
Havelock, R. G. (1973). The change agent's guide to innovation j)\
education. Englewood Cliffs", NJ: Educational Technology Plblications.

‘Hoover, T., & Gould, S. (1982, S'eptembex:‘). Computerizing the school.
NAASP Bulletin, 87-91. . ,

~

Hurt, H., Joseph K., & Cook, C. D. (1977)., Scales for the measurement
of innovativeness. Human Communication Research, 4, 58-65.

Y

/%Joiner, L. (1982). Microcomputefs in education: A nohtechnical quide to
insegviggr and school management. Kalamazoo, MI: Learnifng Publicatians.

Al N ‘

Keller, R.,-& Holland, W. (1978). A cross validation study of the Kirton

- Adaption-Innovation Inventory in three\keésearch and development
organizations. Applied Psychological Measurement, 2, 563-570.

Kirton, M. J. (1976). Adaptors and innovatorsﬁ A descriptioh a,n‘a measure.
\ Journal of Applied Psychology, 6% 622-629. . Q

- Kirton, M. J. (1980). Adaptors and innovators in organizations, Human
[} N Relations, _3_3_, 213-224' ! ‘-

Kreinberg, N., & S.tage, E. (1983). Equals in computer technology. In
E. Zimmerman (EQ.), The technological woman: Interfacing with f -
tomorrow. New York: Praeger. : . :
O ~ € . . ‘

Lee, R. (197( Social attitudes and ‘¢he computer revd].ug':ion. Public
Opinion Quarterly, 34, 53-59.

»

n

Lowe, M. (1983). sex differences, science, and society. Ih E. Zimmerman (Ed.),

The technological woman: Interfacing with tomorrow. New York: Praeger.

McGeoWm, V. (1979). school principals' decision-making behaviour in the i
management of innovation. CORE, 3(2), 1-26. -

-
- f ?

Mclsaac, D. (1979). Impact of personal computing on education. AEDS )
Journal , 13, 7-15. ¢ : , | v

Maccoby E., & Jacklin, C. (1974). The psychology @f sex differences, -
Stanford, CA: Stanford University Press. I v

Q . b - 29




Melmed, A. (1983, February). Productivity and technology in education.
Educational Leadership, 4-9. . /

*

Miles, M. (1964). Innovation in education. New York: Columbia Unhiversity.

Minnesotd’Educational Computing Consortium (MECC). (1980). A study of computer
use and literacy in science education, 1978-1980. St. Paul, MN: MECC.

[

Miura, I. (1983). Processes contributing to individual differences in
t computer literacy: A discriminan; analysis. Unbublished manuscgipt,
’ Stanford University. )

- Molnar, A. (1978). The next great 'crisis in American education: Computer

literacy. Journal of Technological Horizons. in:Education, 5(4), 35-38. .
- J N
7 . “

Neugebauer;, R. (1983, July/August). Computers in child care-=-A buyer's
guide. Child Care Information Exchange, 17-25.

Office of Technology Assessment. (1982). Informational technology and
its impact on American education’ (OTA #052-003-00-888-2). Washington,
DC: U. S. Government Printing Office.. .

-

. _ L
Raub, A. C. (1981). Correlates of computer anxiety in_college students.

' Unpublished doctoral dissertation, University of Penfnisylvania. . o

[ .
. -

Reddin, w. J. (1970LV Managerial effectiveress. New York: McGraw-Hill.

Robertson, T. (1971). 1Innovative behavior and communication. New York:
Holt Rinehart & Winston.

¢ X * “
Rogers, E. (1983). Diffusion of innovations (3rd ed.). New York: ' The
Free Press.
Rothschild, J. (Ed.). (1982). Women, technology, and innovation. New
s¥ork: Pergamoy Pregs.
R Snrauger, J. S. . & Osberg, T. M. (1981). The rélative accuracy of self-
predictions and judgments by qthers in psychological assessment.
Psychological Bulletin, 90, 322-351.
Skolnick, J. (1983). How to encourqgggginls in math and science.
Englewood Cliffs, NJ: Prentice-Hall k]
v .
Taylor, R. (Ed.). -(1980). The computer in the school: Tutor, tool,
o tutee. New York: Teachers College, ColumbiP,University?
Tobias, S. (1978L varcomihg math anxiety. New York: W. W. Norton.
,’Weinberg, ‘A. (1966, October). Can technology replace sogial engineering? ‘ -
University of Chicag_»Magpzine, 59, 6-17. R N
. 1)
Zaltman, G., & Lin, I. (1971). On the nature of innovations. “American
Behavioral Scientist, 14, 651-673. \ - L

3

. s
. . P
4 A . ' S e e ) . B FECINTEN .‘-‘.- Sray et e s e e AR



AWARENESS

of an existing problem,
nead, or new practice

Al

IMPETUS TO CHANGE INFLUENCED BY

individual's sociodemographic

charactorl.t}cl

solect parsonality attributes

values, beliefs, and attitudes
organjizational ‘context

L3

'ATIRIBUTES OF THE INDIVIDUAL/ .\

- self-perception of innovativeness
~ commitment and ego-involvement

- perdhptlon- of control/compatence
self-efficacy expactations

Figure 1

. ACTIVE
INFORMATION SEEKING
attitude formation

or rejection

.

ASSESSMENT

of the relative advantages)
of an innovation in 1light
of existing circumstances

Bl

TENTATIVE
ADOPTION

acdeptance on trial basis

(

.THE INNOVATION DECISION PROCESS

v

f

or rejection -

. or

COMMUNICATION NETWORKS

mass madia

colleagues

professional associations
friends and relatives
axperts and consultants

ATTRIBUTES OF THE INNOVATION

discontinuance

wo
[

cost-effectiveness

social approval |
complexity

efficiency

trialability
obsexrvability

communicabil ity
compatibility

terminal ity/reversibility

J

INSTIPUTIONALIZATION

assimilation into the ongoing
Tpractlool of the organixzation

~ BEST COPY AVAILABLE

v

mbTI Tezuswe (ddng

pu® sa

se1qey

XIAQNIdav



A )
. »

Figure 2
Level of Computer Innovativenees

-
Stage Dagree of Willfpgnesa to Adopt ) Rejection
, Avaraness - ‘ Have héeard about conputo"n being
K ] . .used foxr wmanagerial/educationel
N~ : purposee but have no interespt in
A learning more about them. (Step))
Have heard about aome of the administrative '
- or instructional uses of microcomputers.
Tewl that computers will play an increas- - N *
ingly important role in the tut.\ro. (Step 2) oy

Heve expresdsed interest in learning more
¥ about microcomputera. (Step J3) -
Active Information Have talked to others or have
Besking ' l .read more than two arxticles.
\/ Have (decided microcomputers are
not a useful technology for the
achool to inveat in. (Step 4)

<

-

Have talked to frienda and colleagued
or have read more than two articlea about o
the merite of the microcomputer ee an
administrative/dnetructional tool., May have

. q:pro-.-d an intereet in taking a computer
programming course. (Step 5)

. l I would like to purchese a -icr’o—
\/ computer but eituational factors
’ b ' prevent this. (Staep 6)
- Agsssament Have talked to friends/colleegues and have
read more than two articlaes. Comparing (.
costa end capabilities qf different herdwere R
and software to determine feaeibility of -
adoftion. (Btep 7)
' ' l : Wwould like to purchese s micro-

- computer but situvational fectore
! ’ prevent this. (Step 8)
Have determined that microcomputers can
serve many u-cfgl administrative or inetruc-
* ’ tional functions and plan to purchaee oOna in
\,,tho next six months. (Step 9)

' I ' i . .

’ \/ - s {1

Tentative Adoption Currently using a caomputer as 4 managerial
or aducational tool in the office/classroom

. 9X use one at home for echool edministrative
taska. Gaining competencs and confidence in

using different software. (Step 10)
4 L

. .Use » -icroco-put}bath at home angd at
school for a variety of administrative or
instructional purposes.’ (Step 11)

Inetitutionalizhtion Use a microcomputer regularly and depend on
o ' it for carrying out their adminietrative/

instructiohal role., Have integrated the
technology into the ongoing 1ife of the
organisation.. Provide guidance . and
expertise for othdre who may consider
purchasing similar hardware and sqgftware for
' their’ organizations. {(Step 12) '

! o .
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Table 1

»”

Digtribution of Subjects with Respect to Level of Innovativeness

Relative

Administrative Uses

Inatructional Uses

~ .
N ge Step Absolute Absolute Relative
., Fraquancy Frequency Frequency Frequency
(%) (%)
) Awareness 1 2 2.5 2 2.5
) 2 5 6.3 9 11.2
3 3 37 3 3.7
! T I ‘ )
. P
Active _ 4 ] 4 5.0 3 3.7
fnformation <
Seeking 5 v13 16.2 21 - 26.2
6\ 14 17.5 10. 12.5
U S ‘
‘Assessment 7 o 2 2.5 7 a.8
8 4 5.0 5 - 6.3
9 _ 8 10.0 6 7.5
Tentative 10 ’ 16 L 20.0 14 ' 17.5
Adoption
. 1 ) 6.3
_________ ) {
Institution- 12 4 5.0 ’ )
alization ' <
100% 1004
~

BEST COPY AVAILABLE
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Table 2
Means, Standard Deviations, Internal Consistency and
Actual 32§ Possible Range of Scores for all Continuous Variablesg* ‘
Internal )
Variable 'Q M SD ~ Consistency *Actual Possible
! : {Alpha) Ranyge . Range
}
) . 4#;-
Self-Efficacy Expectations ' ' 51.9 27.27 +90 0 - 100 8 - 100
A#titudes about Computers ¢ 77.40 ° 10.26 .84 - - 55 - 105 21 ~ 115
- Appreciation of technology 27.88 3.79 .72 ‘15 - 35 7°- 35
- Anxiety about using computers 24.13 4.52 .76 15 - 35 ° . 7 - 3% ) ‘ .
.{ ~ Beliefs about negative impact 25.23 4.76 .84 12 - 35 7T - 35 \Q
Self-Perception of Innovativeness 101.43 14.35 .85 72 - 140 32 - 160 '
Experience and Knowle@ge about Computera\\ 14.64° 10.25 ' N/A 0 - 40 0 - 50 ,
Experience with Educational Innovations 27.69 2.15 N/A 17 - 30 - 0 - 30
\ Outside Support and Encouragement '9.91 6,66 " N/A 0 - 28 0 - 40
'Professional Orientatioﬁ . 47.50- 12.88 . N/A 18 - 81 0 - 100
| - Organizational characteristics 8.69 5.93 N/A A3 - 28 0 - 25
¢ ~ Level of educatipn 12;06 , 4.35 N/A 0 - 20 .0 - 25
- Role and respoﬂéfgilities . 17.89 4.41 . N7h) 6 - 25 . 0~ 25 "'
- Outside professional activities 8.86 ;4.17 " N/RZ L 19h 0 - 25 -
Background in Math/Science ! 7.90 3.69 v N/A "2 - 17\‘ 0 - !

. ¢ .

-

* N = 80 for all variables except Experience with Educational Innovations.’

For this variable N =73 due to incomplete questionnaire returns. _ : - | ;

- - v . - S
o . 35 , _ _ i ‘ : o o R _ ' ' ‘_




Table 3 _ v 2
*

‘Intercorrelations, of all Variables Included in the Prediction Analyses

' —— , / |
Variable ADMIN INSTR SELF- ATTI - SELF-~ EXPER- EDUC OUTSIDE PROF MATH/ AGE GENDER
) USES USES EFFIC TUDES . PERCP 1ENCE INNOV SUPPORT ORIENT SCIENCE

ADMIN USES - ) : X

. rd

/ .
rﬂi::;;ifé LT0% R C—_—
SELF-EFFIC LEORNR S gqwes -
el v
ATTITUDES .66 LS50 NHA .6avv -
SELF-PERCP W LLAL A (bl L520ne VAL -
EXPERIENCE LTar e Y AL NYALL L50nan kLA - : o _ .
(ébc INNOV .19¢ 14 .23% .01 .04 .20% -- ,
) LN .
- ‘ .
SUPPORT 040... -31.* '41... 034**‘ 020. -29.. J-O:’ -
N, o
PROF ORIENT LE0NN W 55w Y RLAA W RLA L Q2% nn 38w an .14 YA AL -
MATH/SCIENCE \.34"* 19 .- .09 .18* 18 .19* ~-.22% .13 , 14 , -
i . . o

AGE .02 .07 -.02° °~ -.06 «02 -.09 .;Z*** -.15 .14 =.23* --
GENDER . .20% 42 Mch LA R KL AL Q20 L1900 {1; L3dwex 09 -.07 —_—

* gignificant at p < .05
** gignificant at p < .01

© *%% gignificant at p < .00 ' ‘ ’ : : . . .
= p |




Table 4

Stepwise Multiple Regression of Independent Variables N
on Level of Innovativeness for Adminigtrative Uses

/ \

Independent standard Adjusted

Variables b _. beta error b Multiple R R Square R Square ~ t Significance
1. Experience " P

and Knowledge .12 .40 .02 .74 .54 .54 4.87 . 000

)
2. Professional _ ‘ -
" Orientation .07 . .30 - .02 .81 .66 .65 4.46 .000
14 .

3. Self-Efficacy .03 .28 01 .83’ .70 .68 3.33 .001
4. Math/science - 16 - .20 .05 . .86 - .73 ~72 3.29 .001 ‘

Wy o Toéa) Equation F = 51.73% -

* gsignificant at p < .001 ) n . ’ﬂ//

-

)




Table 5

Stepwise Multiple Reyression of Independent Variables

on Level of Innovativeness for Instructional Uses
v .
o ' \ ' .
Independent standard Adjusted \
Variables b beta error b Multiple R R Square R Square t " Significance
]
1. Self-efficacy .03 .26 .01 .61 .37 .36 2.31 .024
2. Professional . -
Oorientation .06 .28 .02 .69 .47 .46 | 3.08 .003
3. Gender -1.67 ~.20 .7 NAT .50 .48 -2.34
q. Ekpemence S
and Knowledge .06 .25 .03 .73 .54 .51 Vo2.31 .
\ A
‘e . rotal Equation ° F o= 21.57* "
* gignificant at p < .001
- \M—

Ve



