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PREFACE

—Thxs report descnbes the pohcy mechanisms available to d:atnct and

school administrators to_encourage more widespread use of microcom-

puters as an instructional tool in subject matter courses. It analyzes

the vklue of offermg rncentxves 10 teachers, provxdmg vanous forms of

staff development and computer use. The report describes the conse-
quences of such policies for increasing teacher participation m,ureer;
vice-computer tré.iriirié -and for broadening the use of microcomputers

for instruction in mathematics; science; social studiee; and language
arts in the elementary and secondary grades:

The results of this study should be useful tc school admxmstrators
and teachers Who seek tao encourage greater use of mlcrocomputers for
researchers concerned w1th staff developrnent ar.d the successful rmple,-,
mentation of édijéé'ti'd'rél iri'ri'o'irétibri's' The 's't'ud'y was stiﬁiabrtéd By a

poratxon, usxng its own research funds.

it



SUMMARY

- Many educators feel that the microcomputer has unique capabilities

for improving the quality of instruction, and ‘public schoois and school

drstrlcts are acqumng mlcrocomputers at an mcreasmg rate However

literacy or as an obJect of 1nstructlon, not as a tooi for teachxng such
subjects as mathematlcs, science, or language arts. Although many
teachers are 1nterested in usmg the new 1nrormatxon t'é'chnology ‘most
effort requxred to_use computers and the incentives that : are avarlable
for makxng that. effort o

puters for sub_]ect inatter instructlon, drstrlct and school admxnlstrators

must prov 1de greater encouragement The best - ways to motlvate teach-

callv 1 oy addressmg two related questxons

o How can district. and schooi admrnrstrators encourage teachers

to gam proucrency and use mxérocomputer" as a tool for

instruction in subJect matter ciasses?
o How effective are the various administrative polncxes that sup-
port mic.ocomputers in the instructional program?

RESEARCH FRAMEWORK

We assume that admnnlstratxve pollcxes that promote o drscourage

teacher trarrung and instructional mrcrocomputer use. The zncentwe
value of a particular policy will determine the effort that teachers put

into_ training and how w1dely mrcrocomputers are used Prevxous

administrative computer pohcxes is moderated by student composxtxon,
particularly py the percentage-of minority students served. ,
This study attempts to identify the incentive value and relatxve

etfectiveness of specific policy mechanisms available to districts and

schools. The literature in education suggests that, in general, policy

mechanisms that detronstrate adminis*rative conmitment and support,
involve teachers in decisions, and provide incentives and rewards
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encourage teachers to participate in inservice training and to adopt
ifnovations siich as microcomputers. Exainples of siich poiicies
include:

° Demonstratmg commitment to mlcrocomputer use by prov1dmg
technical support in the form of hardware; educational software;
inservice training, and “eadily available assistance:

. Actlvely 1nvolv1ng teaehers in dec181ons abnut the content and

computers will be used for instruction.

Offering teachers “extrinsic” incentives suck as salary credit or
special recognition, as well as “intrinsic” incentives such as
release time or opportumtles to expenment with the technology

'Because some foxjm of inservice traxmng is usuaxly provxded in dxs-
tncts where computers are used we exammed the effectlveness of

pate m,tlﬁus training. We also examined the incentive value of Qrgam-
zational features of staff development and the effectiveness of alterna-
tive administrative policies in ehébiii‘ég'iiig more widespi<ad instruc-
tional use of microcomputers in more subjects and grades. . Clearly, the

first step to improving the use of microcomputers as an instructional

tool is to increase such use: Oniy with experience can the pedagogical
uses of this new technology be opt.mized.

NATIONAL SURVEY GF COMPUTER-USING DISTRICTS

To develop a database fcr this study, we undertook a telephone sur-
vey of individuals designa.ed as computer supervisors in 155 public
school districts that presently have microcomputers. - Respondents were
chosen_at random from a comprehensive national listing of designees.

We achieved a_response rate of 91 percent of our_starting sample:

Some of the respondents were active computer-using teachers in the
district; more of them were former computer-using teachers who had
assumed admxmstratlve respon31b111ty for prov1dmg aesmtance and

avaxlablllty of mlcrocomputers and courseware; details of any inservice
training programs, and whether various incentives and forms of techni-
cal support were available to teachers who participate in training or use

gxprocomputers for instruction in their districts: . Respondents also
provided estimates of the level of teacher partlclpatlon in inservice
training, as well as general descriptions of microcomputer use in their

districts.
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Participation in Staff Development

‘We examined teachers’ pamcxpatxon in inservice trammg, the

representation of teachers of different grades and subjects in such

training; and organizational features of staff. development. We fourd

that increased technical support.—in particular, increasing the number

of mxcrocomputers per teacher—is the most significant factor influenc-

ing teachers’ inservice participaiion. Other importarit factors are the
availabilitv of resource persons in the schools; teacher participation in
the planning of staff development; release time for workshops; and
guaranteed access {0 microcomputers or software upon completion of
training. The one organizationsl feature of inservice training found to

have incentive value for increasing participation was the aveilability of

inservice training at teachers’ own schools: Our results also suggest

that teachers of certain grades and subjects may be more responsive

than others to some admiristrat.ve policies and organizational featiires
of staff development For example; inuervice attendance of elementarv
teachers improves when the training provides more “hands-on” com-

puter time, offers promotions as an incentive for participation, and is
mandatory rather than voluntary.

Breadth of Mlcrocomputer Use

We axamined the extent to. wﬁrcﬁ mxcrocomputers are used as.a tool

for_instruction in mathematics, scrence, socml scrence, and Englrsh in

increased numbers of mxcrocomput,ers per t,eacher the avarlabrlrty of
coniputer inservice training in the district, and the availability of rou-
tine curricular assistance in integrating microcomputers_into ongoing

instruction are critical to more widespread use of microcomputers for

subject =matter instruction._ Technical assistance in integrating

microcomputers—selecting ommd ways to deliver compuier-based

irsiruction to students, linking computer activities with ongoing

instruction, and coordinating computer activities with other classroom
activities—is especially significant, yet it is the least common form of
technical assistarice available ir: the districts we studied.

~ Ancther important incentive for increasing. computer use_is extra
pay for teachers who use microcomputers. Extra pay outperforms all

other traditional incentives; including special recognition and release

time. Although it is rare in the districts we surveyed, extra pay could

stimulate computer use where none has previously existed, or it might
deter computer-using teachers from leaving the teaching profession.
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These incentives appear to be the most effective mechanisms for
increasing niicrocomputer use, but nearly all other forms of tichnical
support are helpful in some degree.

Minority Composition

Out ﬁﬁtlin'gs are ijuallﬁéd in 1mportant ways when we examine how
miﬁ'o"rity student combosition contributes to relationships between poli-

cies and outcomes in these districts. Some forms of technical support,

such as assistance in integrating microcomputers into teachers’ prac-

tices, sre especially important for enhancing microcomputer use in
schools that have a hlgh proportlon of black students. Offérmg inser-

computers in schools when there are more blacks among the student

population. At the same ‘ime; acqumng courseware and 1ncfeas1ng the

availabilit:- of microcomputers encourages more widespread use, regard-

iess of student minority composition.

CONCLUSION S AND POLICY IMPLICATIO‘\TS

Qur ﬁndmgs suggest that dustrrcts and schools should continue to
acqulre microcomputers and educational courseware. As the niumber of

microcompiiters per teacher rlses, teacher trammg mcreases and

evely two teachers and every 33 students. ‘Today; . only one- quarte. of

all U.S schools have enough computers to serve more than one-half of

a_full classroom of students at a time. But acquiring more hardware

and courseware will ‘require slzable investments, and although many
dlstncts and schools have found 1magmat1ve ‘ways to obtam computers,

Districts and schools may also need more mformatlon about avaxlable
aid. o

_ This research aiso suggests that computer using teachers should be
provxded with centralized, routine assistance in integrating computers
into instruction. Curricular assistance is needed to help teachers match
computer-based instruction to their instructional objectives. Teachers
should be provided with computer curriculum advisers to assist them in
optimizing their own computer use. These advisers should also assist

teachers with choosing and making optimal use of hardware and
software.
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_ District inservice treining is also necessary to broaden computes uise,
Our findings suggest that the use of computers in instruction wil}

increase as inservice training is made more accessible to teachers.

Further research is clearly needed on ways to enhance training effec.

tiveness. - o S . otTmTonThn o
Finally, administrators should seek ways_to. compensate computer-

using teachers. A few-districts are implementing mechanisms such as
computer master teacher programs, salary credits for computer use,
and summer stipends for curriculum development. There is nio doubt
that the resources for such programs are scarce and that offering dif-
ferential pay through such programs is controversial. But there is aiso

no doubt about the exodus of trained teachers from the teaching pro-
fession and the high value of computer skills in today’s labor market.

-
ol
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I. INTRODUCTION

Microcomputers have been heralded as a great new. vehrcle for

rmprovmg the quahty of_ matruetmn Many educators and technolo-

not. wrthout basrs The weight of ev 'dence based on a large number of

studies comparing computer-based and trad:‘ional instruction, suggests
that comiputer-based instruction can - -improve students’ performance
and i increase the1r rate of learmng (Kuhk Bangert and Williams, 1983;

Whrle some educaths stlﬂ &ebat,e whether or how to apply micro-

computer technology to improve instruction, it is clear that public

schQle and school districts are acquiring microcumputers at -an

mcreasmg rate The number of computers accessxble to. students has

ures mclude comp_uter mstaiiatnons of all types, the growth is even

mc.e impressive among microcomputer installations, which more than
tripled to over 100,000 units during this time. Since 1582, even more

explosive growth has occurred, but accurate data are hard to come by.
The number of microcomputers in schools in late 1984 was estimated
at from 325, 0\')0 to over 1,000,000 (Grayson, 1984), and the number is
said to be doubling every year (Bork 1984).

The microcomputer explosion is occurnng across the educatxonal
Spectmm According to the NCES; more than 31,000 schools—nearly

40 percent of U:S: public schools—had at least one computer installa-

tion in 1982; and about 29,000 had microcomputers. By January 1983,
the proportion bhid already iricreased to 53 percent (Becker, 1983).

Computer-owiing schools had: between four and five computers on

average (Becker. 1983).  In_ January 1983; 85 percent of all high

schools; 68 percent of all junior high schools; and 42 percent of all

elementary sckools in the United States owned microcomputers.

'Evideénce to the contrary, however; is presented in Clark (in press):
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PROSPECTS AND PROBLEMS FOR COMPUTER- BASED
EDUCATION

These developments are remarkable, but they have not necnssarlly
1mproved educational practice. Microcomputers may be iore available,
but are - they oemg used widelv or well" At present m1crocomputers

1983) prxmanly because most teachers,]ack the trammg, knowledge_.
érid time to_use the new irifdfmatien technology (Isaacson, 1982; OTA,

Present Instructlonal Uses of Mlcrocomputers
Altﬁougﬁ computers are usid by the vast ma_]orxty of schools therr

.nstructxonai use is limited primarily to computer science instruction
and to enhancing computer literacy (Becker, 1983; NCES, 1982).
Microcomputers are not commonly used as an instructional tool in sub-
ject matter courses, Ssuch as mathematics or science; nor are they
widely used for testing or record- -keeping (Becker; 1983). A 1982

NCES survey found that literacy and programming applications _of

computers are emphasized_far more than remediation, basic skill

enhancement, or learning enrichment. At present, the ccmputer is
advancing raprdly as 8 subject of mstructron, but not as a tool for
improving instruction in subject matter courses.- -

. Even when microcomputers are used as ¢ . mstructxonal tool thexr
pedagogrcal, applications are often restricted. Potential uses of micro-
computers include drill-and-practice for attaining skill mastery, tutori-

als for presenting material_ and subsequent. testing.of students’ com-

petency, and simulations for demonstrating the behavior of systems of
variables (Rogers, 1984). Other possible applications include the use of
word processing for teaching reading and writing and the use of data-
bases to teach research and statistical skills.. Of these possible
computer-based - learning methods; however,; little more than small

amounts of drill-and- -practice can _be. found (Becker, 1983, 1986;

Chambers _and Bork, 1981).  Drill-and-practice is used in elementary

scﬁools for . enhancmg or remedratmg basxc readmg and arzthmetxc

greater mteractlve and diagnostic potential, are still rare.

- There is some concérn that current trends in -computer- based
instruction may foster educational inequity {Lipkin; 1983). The special
strength of computer use in instruction is that it can provide individu-
alized instruction for students of all ability levels. Tnfortunately, spe-

cialized instructional use of computers is often set up to segregate

15
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students by subject matter (e.g., using microcomputers exclusively for

practlce for | poor. achxevers) (Shavelson et al; 19848) Some educators

and analysts contend that a better arrangement from the standpoint of

equity and pedagogy would be to incorporate computer-based learning

activities into ongoing instruction across more subject areas and grade
levels (Meister, 1984; Shavelson et al., 1984a; Winkler et al., 1985).
This might promote the use of mote sophxstrcated and advanced ~appli-
cations, and it would at least broaden students’ exposure to the micro-
computer and its capabilities.

Teacher Trmmng for Mlcrocomputer Use

 The shortage of teachers quahﬁed to_use. computers for 1nstructxon

remains a significant barrier to increasing the breadth and quality of

mlcrocomputer use in mstructxon (US: Department of Educatlon Task
Force, 1981) Shortfalls in trarnmg occur for k] number of reasons;

ing institutions, the 1nab1hty of economically pressed school d1str1cts to
hire new teachers who have computer training, and the lack of

knowledge about or agreement on the topics and organization of staff

development programs (Shavelson et al;; 1984a).

Even though some teachers have had prevxous ‘exposure to comput-

(Isaacson, 1982 OTA 1982). Even compiiter hteracy, the most
widespread application, is hamperéd by this shortage. In 1982, the
NCES found thét 'o'n'ly 'o'n'é or two. teachers pei school j&éfé _judged by

crmputer hteracy ‘The problem is especmlly acute regardxng instruc-

tianal use of ccmputers: According to a 1982 National Education Asso—
ciation (NEA) survey, only 11 percent of the teachers in a national
sample used a computer for instructional purposes, and only 6 percent
were “frequent” curtent iisers (Becker, 1983).

Although relatlvely f ew teachers regularly use computers for mstmc~

computer use, and 1 many ‘would like further trmnrng and expenence
(CPB, 1985; Instructor, 1982; NEA, 1982). At the same time, however,

there is some apprehension about the imbalance between the effort
required to acquire facility with computers and the iricentives for doing

go (Howe, 1982). How, then, can this interest be nurtured and more
widespread use of the new technology be promnted? Computer use,

like other educational innovations, requires changes of existing habits

(Lipson, 1981). Many teachers will need direct encouragement from

16



4 INCREASING THE USE OF MICROCOMPUTERS IN INSTRUCTION

their district or school administration to upgrade tﬁéjﬁffsgiig}@ learn

how to integrate microcomputer-based instruction into their teaching

(Shavelson et al,, 1984a; U.S. Department of Education Task Force,

1981).
Unfortunately, there is ro dlrect evxdenco about the I’unds of admm-

T Py

syatematmaﬂy studmd,nor ﬁave the determinants of teacher part1c1pa-

tion_in inservice trammg or the use of mlcrocomputers as an instruc-
tional tool been evaluated. The yuestions, moreover, do not have sim-
ple or straightforward answers. A study by Sheingold (1981) for exam-
ple, fourid that many teachers who received salary credits for staff
development had already reached maximum salary levels. In effect,
such “incentives” were meaningless for these teachers.

PURPOSES AND ORGANIZATION OF THIS REPORT
_This study attempts to_determine the best ways to pioi}i&é aaﬂﬁﬁié-

tratlve support for microcomputer use as an :nstructional tool in subject

matter courses such as mathematics or language arts. While we recog-
nize that computlar hteracy and ')rogrammmg are 1mportant uses of

mstructlonal tool 15 to be reahzed mxc,rocompute!;g, must be used in
more grades to teach a wider spectrum of subjects.We therefore exam-
ine which administrative policies and combinations of actions provide

the greatest _incentive for increasing. microcomputer-based, subject

matter instruction: We address two related questxons

. ch can dlstnct and school administrators encourage teachers
to gam proﬁclency m rmcrocomputer -based instruction, and to

e How effective are various admxmstratxve actxons for encourag—

ing teachers to participate in inservice training and to use

mlcroéomputers in their teachmg"

Thls report descrlbes the results of a natlonal survey of computer
supervmors in 155 pubhc schom dxstrxcts that currently owi mlcrocom-

instruction—administrative pohcxes pértaxmng to techmcal support

rewards and incentives for teachers, and involvement of teaching staff

17
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in decnsxons about the 1mplementatxon of rmcrocomputer -based instruc-

tion.
~ Section II of the report presents the conceptuax framework that
guided this research and reviews suggestions made iii the research

hterature for: 1mprovmg partxclpatxon in mservxce trammg and

survey of &xstrlct computer supervrsors and presents the results of thvs

survey. Finally, Section IV discusses the implications of our findings
for educational research and policy.



II. CONCEPTUAL FRAMEWORK

- The conceptual framework that guided our inquiry identifies four
areas of theoretical concern in encouraging teachers to participate in

staff development and to use microcomputers as a tool for subject
matter instriction (Fig. 1):

Policy mechanisms available to districts and schools.

Staff development in microcomputer teaching skills.

Teachers’ instructional use of mictocomputers.
Characteristics of the local context that may_affect relation-

ships among policies, training, and microcomputer use.

-Our framework assumes that administrative computer policies con-

tain incentives and disincentives that may encourage teachers or
discourage them from upgrading their skills and using microcomputers
for_instruction: Wé ééék to identify the incentive value of such policies,
while accounting for - differences-in local contexts. There is littie
guidance or empirical evidence in the literature on acdministrative
encouragement of training or instructional microcomputer use. There-
fore, we have made two assumptions: (1) that microcomputers become
assimilated into_districts and schools in ways analogous to the adoption

of other educational innovations (Lipson, 1981), and (2) that we can

v

Administrative | |  Teacher | _ Local
policies [ > training context

l

- | Instructional use of | -
' > microcomputers -

Fig. 1—Conceptual framework

°19



CONCEPTUAL FRALIEWORK 7

derive a better understanding of how to stimulate teachers to use
microcomputers for instruction from what is geneérally known gbout
organizational change in the educational context.

POLIEY MEGHJ&NISMS

- The above assumptxons allow us to draw on relevant literature on

the broader s subject _of _administrative _mechanisms that encourage

desired changes in practices. The literature on implementation; educa-

tional change, staff development, school “culture,” effective schools,

and teacher motlvatlon reveris three reciirrent themes regarding orga-

nizational incentives for microcomputer use: (1) administrative comi-
mitment and support, (2) invelvement of teachers in innovation adop-
tion, and (3) teacher incentives. We discuss each of these below and
review suggestions_from the literature concerning how administrators

can help_innovations to succeed and encourage greater teacher partici-

pation in staff development. We also discuss concrete implications of

these findings for promoting increased instructional microcomputer ise
anu more w1despread partlcxpatxon in. 1nserv1ce computer trammg We

d;rectly the detgermmants of .lmchcomputer use- (Becker, 198,3,,1986,
Mehan et _al.; 1985; Meister, 1984; Shavelson et al.; 1984a,b; Sheingold,
Kane; and Endreweit; 1983).

Admmlstratxve Commxtment and Support

- Previous research shows cIeariy that the level of commxtment

demonstrated by district and school administrators helps tc determine

the si;xccess of educatlonal 1nn0vatmns sttnct adm1nlstrat°rs have

expert resource. personnel and r resource centers that prov1de low cost
instructional _iaaterials  (Futreil, 1983; Fullan and Pomfret, 1977,
McLaughlin _and Marsh, 1978). Districts can also provide teachers
with the time to become familiar with an innovation (House, 1975). -
Successful staff development also requires administrative commit-
ment at the highest levels. Districts can structure incentives in ways
that both encourage participation and conserve shrinking . resources.

For éxaraple, districts can provide staff development time for teachers
by releasing students early on regularly scheduled days (Griffin, 1983),

e
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8 INCREASING THE USE OF MICROCOMPUTERS IN INSTRUCTION

salary credxts dxstncts can also enhance staff developme'xt with readxly

accessible training materials or. technical assistance (Griffin, 1983).

Whatever the form of district support, the support mechanisms should
prov1de vmble ev1dence of the school dxstncts rommltment to the

cessful 1mplementat10n and staff developmentL Effective xmplementa-

tion requires a supportive school pnncxpai (Berman and McLaughlln

1977, 1978; Fullan and Pomfret, 1977; Leithwood and Montgomery,
1982; McLaughlin and Marsh, 1978), usually one who provides instruc-
tional leadership (Purkey and Smlth 1983; McDopnell 1983; Cohen,
1983). Administrators have control over important aspects of teachers’
working conditions that may- influence-the success of an innovation
(Mitchell, Ortiz, and Mitchell, 1983). Principals can also_strengthen
teachers’ commitment to _educational innovations by affording them

public recognition and support, by involving them in decisionmaking

(Thomas, 1978), and by establishing feedback mechanisms that stimu-
late interaction and problem identification, such as regularly scheduled
project -meetings (Fillan and Pomfret, 1977, McLaughlin and Marsh;

1978; Mitchell, Ortiz, and Mitchell, 1983). o
The principal can also contribute to the success of staff development
activities_by_providing leadership (Fullan and Pomfret, 1977; Griffin,

1983),. strong. personal commitment (Moore and Hyde, 1981; Jensen,

Betz, and Zlgarxm 1978) resources (McDonnell 1983), and ever cover-

such act1v1t1es (anﬁn 1983) Pr1nc1pals can also create opportunxtles
for school staff development by promotmg visits: by out81de experts

ties on shortened school days.. Where staff dc-;,elopment is xnltlated

and provided by the district, principals can encourage their teachers to

take advantage of district-sponsored activities (Moore and Hyde, 1981).
McDonnell (1983) suggests that prircipals can play a greater role if
they are provided with at least some discretionary -resources. - Such
resources can be used to purchase instructional materials; create incen-
tives to try new approaches; reward teachers who show particular ini-
tiative, and generally motivate the teaching staff. They can also pro-
vide principals with some flexibility in tailoring statr de\ielopment pro-
grams to the needs of individual schools: -

In summary, previous research suggests that commitment from dxs-

trict and school administrators is important for staff developmeént and
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for the adoption of intiovations. In practice, however; the actions that
districts and schools can take to promote these outcomes are insepar-
able and interactive. The best contribution that district and school

administrators can make is to provide innovators with technical sup-

port, which gives them a_clear signzl that the innovation is taken

seriously (McLaughiin and Marsh, 1978). Technical support implies

all the necessary resources: egqiipment, supplles training opportuni-
ties, and assistarnce for users of the innovation.

The research literature on instructional mxcrocomput,er use suggests
specrﬁc forms of technical support that administrators can offer to

encourage _teacher training _and_ instructional = microcomputer use,

inciucing microcomputer hardware, educational software, inservice

training, and readily available technical assistance (Meister, 1984;
Sheingold, Kane, snd Endreweit, 1983). Routine assistance is needed
to support computer hardwars, ediicational courseware, and especially,
integration of computer activities into teachers’ instruction curricuia
(Shavelson et al.; 1984a,b). Indeed; technical support may be the criti-
cal factor underlying teachers’ ability to improve their uses of comput-

ers (Stasz _and Winkler, 1985). Administrators can also positively

influence computer use by articulating nlans for computer acquisition
and 1mplementat10n (Sherngold 1981 Wllson 1982) and by encourag-

: A similar appro~ch should be taken to promote computer staff
development Again; district administrators should provide needed
resources; rather than attempt to exert direct control over the factors

that determme the success or failure cf training (Elmore;, 1978).

Admrmstrators can hoviever make staft development convement ﬂex-

1983) Microcomputer-using teachers, for example, recommend that
staff development consist of on-site -meetings; during- or after school
hours; with as much hands-on practice as possible (Shavelson et al.,
1984a).

Teat'her Involvement

Teacher involvement is_the second *heme that emerges from the

literature on educsational change ard innovation. Administrators may

choose to rnvolve t,eachero aetwely in tralmng and 1mplementat;ron

review of studies of edu,ca,tlonalchange generally ,supports an organxza-
tional development model that promotes change in educational organi-
zations by starting at the bottom of the organizaticn, not at the top.
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10 INCREASING ™HE USE OF MICROCOMPUTERS IN INSTRUCTION

Change cannot be imposed without the active involvement of the perti-
cipants (Elmore; 1978). . ___

Teacher participation in decxsxonmakrng is also important for effec-

tive program implementation (Fullan and Pomfret, 1977; Berrian and

McLaughlin; 1977, 1978; McLaughlin and Marsh, 1978). Teachers ate
likely to become more committed to an innovation if they are involved
in problem solvmg and declslonmakrng and in developlng new maten-

(1977 1978l conclude that teacher partrcxpatlon promotis implementa-

tion because it fosters a “sense of ownership.”
_Research on. staff development also supports these conclusxons

Teachers should have an active decisionmaking role in the- planmng

and design of staff development activities (Purkey and Smith, 1983;

Fenstermacher and Betlinier, 1983; Jensen, Betz, and Zigarmi, 1978).
By assummg this role teachers can posrtrvely influence condrtrons that

macher and Berlmer (1983) contend that. staff development is “gensi-
ble” when the activity is consrsten w1th teachers plan" f’" thelr work

utxhty
~ Staff development is also more valuable when it has clearly stated

objectives that are related to the work demands of rzc:pients. . Thus,
teachers should participate in. the definition of objectivcs for staff

development and the initiation of staff-development activities should

be_a_collaborative effort (Howey and.Vaughan, 1983; Berman and

McLaughlin, 1977, 1978; Vaughan, 1983). Staff development experi-

ences devised solely by the central office siaff can discourage school-
initiated staff development and can be a majnr irritant to teachers

(Moore and Hyde, 1981).
These findings indicate that teacher mput should. foster mcreased

inservice tralmng and chrocomputer use: Teacher mput is not unre-

lated to the presence of technical support; it has utility only insofar as

it. ﬁelps to. reheve teachers needs More teachers w111 use mxcrocom-

teachers themselves and where microcomputers receive at least some
admnmstratlve support (Shavelson et al.; 1984b). However, wherever

w111 increase along w1th teacher pamcxpatxon in. decrsions regardmg

microcomputer-related _instructional programs and the acquisition of
microcomputer hardware and software. Similarly, we expect tiat
teacher involvement in planning and designing computer inservice
training should encourage participation by the rest of the staff (Moore

and Hyde, 1981).
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Teacher Incentxves

Incentlves ard rewards are beheved to be key factors in encouragmg

mstrug,txon - Incentwes that ,have ,been proposed to enhance, teachers
ﬁttéhdéiibé ih Cbﬁiﬁiitéi‘ §téff déVélbpﬁiéﬁt ﬁbtii/itiés iﬁbludé iiibi'éﬁiéii-

al;. 1984&) relmbursement for outslde _courses (Coburn et al; 1982)7

release time (NEA; 1982; OTA, 1982; Shavelson et al., 1984a), and new
job titles and higher salaries for technically acc0mphshed teachers
(OTA, 1982). Other incentives have been suggested as means for
encouraging computér use after t'rain'in'g, in'clu'di'n'g réléasé time for cur-

ends V&C&thDS and summers (Sherman 1983) and subs1dxzmg teach-
ers to permit them to develop courseware (OTA; 1982). .= = _
. Although schools are continually adopting innovations—from. new

curncula to teacher career ladders to mzcrocomputer-based
instruction—few studies have examined how incentives actually foster
teachers’ acceptance of innovations. Berman and McLaughlin (1977}
anal'yze'd 27 déébi‘iptiVé §tiidié§ bf leﬁl prbjéct iﬁipléﬁiéﬁtﬁtibﬁ tb idéﬁ:

change One factor was. Jack of coercion. Volunteerism on the part. of

teachers appeared to eliminate much of the “resistance to change” that

is genera‘ly expected to occur with innovative projects, at least among
the direct participants.
Lack of time is another factor frequently c1ted by teachers as a bar-

rier to more effective implementation (Charters and Pellegrin, 1973;
Berman and Pauly, 1975). A study of microcomputer-using teachers
indicated that teaéhefs had many more. ideas about how to. use conrput

In tmother study, teachers mentxoned that to use computers effectxvely,
they need more time to plan for mdxvnduahzed use in their classroom,
to rev1ew avaxlable software d 10 - observe thexr students leammg

e e---—

rrrrrrrrrrrrrrrrr

haE ;’9?’5;5150@,:?9 ,;he affeeted sxmxlarly by these mcentmes (Fenster-
macher and Berliner, 1983). Moore and Hyde (1981) described and

compared the staff development activities in three school districts,
lookmg at four types of mcentxves for partlclpatlon in staff develop-

leave; and (4) salary increases for educ,atnonal attainment. They con-
cluded that these incentives only weakly encouraged more widespread
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teacher partlcrpatlon in staff development Extra pay or salary creqits

for attendauce in staff development induced participation, but not seri-

ous involvement or silbsequent changes in behavno and the expecta-

development planned by centra. offize staff was shown to he unproduc-

tive.. This and other studies (e (2.g.; , Gritfiti, 1983 McLaughlin; 1975)
conclude that extra pay and course credxts are notpartrculerly effective

in increasing teacher commitment to staff development.

On the positive side, release time for participants has been found to

be one_of the important characteristics of successful inservice educa-
tion programs. Berman and McLaughlin (1977, 1978) found that

release tlme was a better strategy than extra pay for enhstxng teachers

ers minimized the 1mportance of long-term financial rewards resuitrng

from participation in inservice programs; preferring release time from
classroom dnties. and/or xmmedlate reimbursement; rather than credrts
toward promotion or.a higher pay bracket. Similar results were found
by Jensen, Betz, and Zlgarml (1978) The teechers surveyed favored
the following staff development incentives, in order of preference:
credrt for certificate renewal; expenses for meetings; wurkshops,

projects, etc.; reiease time; college credit; and_advancement on the

salary schedule. Thus; release time appears to be a generally positive

influence, and extra pay and coercion appear to be generally negative

factors affecting staff deeelopment and use of innovations such as

mlcrocomputers

Psychological literature on motivation and 1ncent1ves partrcularly as
applied to schools suggests why significant differences in computer use
and staff development may result from different incentives and sug-

gests some add’tional incentives that may encourage desired outcomes:

Negative reinforcement (e.g.; the withholding of rewards) has been

shown to. diminish interest and subsequent performance -(Weiner,
1974) There is also an important distinction between intrinsic and

extrinsic incentives. Extrinsic rewards include salaries and tangible job

beneﬁts ’Grlfﬁn, 1983) prerogatlves arrsmg from pr0motron to a
in staff development (Schlechty ‘and Whitford; 1983). Intrinsic; or
“psychic,” rewards consist of subjective valuations, including the satis-

faction teachers derive from working with students (Lortie, 1975; Grif-
fin, 1983), therr sense of efﬁcacy in meetlng the needs of thelr students

1983), and 1mprovements in work condrtlons prov;ded by authorltles in
the system, such as release time for staff development (Griffin, 1983).
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Consistenit with the findings reviewed above, research on teacher
motivation suggests that intrinsic. incentives are_more effective than
extrinsic_incentives in motivating teachers. Keaveny and Allen (1983)

studied perceptions of satrsfactxon performance, and effort amcng

university faculty who were given an across-the-board pay raise. Con-
trary to expectations, faculty members who felt undercompensated
anticipated that they wou'd increase their levels of effort and perfor-
mance despite undercompensation. The authors concluded that non-
monetary rewards, such as feelings of job satisfaction, strongly influ-

ence effort and performance outcomes.  Lepper and his colleagues

{Lepper; Greene, and Nisbett, 1973; Lepper and Greene, 1975) suggest

EE&E &ﬁ 1mportant determmant of mtrmsnc motlvatnon is challenge and

exploratcry use by ,t,eachers—,permrt]:mg teachers to botrow microcom-
nuters when school is not in session, or placing them in -teachers’
lounges -for- experrmentatron——may encourage teachers to use them.

In addition; the use of extrinsic rewards r ‘may prove unwise. where

high_motivation for task participation exists and the_reinforcement

dispensed is not contingent on performance. However, if initial intrin-
sic interest in an activity is very low, or if the activity is one that
becomes attractive only when some initial lev:] of mastery has been
achreved rewards may be necessary. Thrs suggests that some extrinsic

little interest in. staff development for. rmcrocomputer use_or_in usmg
computers in the classroom. Once these teachers have developed some
skill, they may also develop enough interest in microcomputers to con-
tinue with their training or to begin using them in the classroom. -

~ Unfortunately, other reseaich suggests that giving rewards for initial
performance and then withdrawing them -can undermine intrinsic
interest in an activity (Deci, 1972; 1978). Deci (1978, p. 197)_states,

“Extrinsic rewards that are salient and contingent upon performing an

activity _tend _to__decrease people’s .intrinsic motivation for doing

interesting activities.” Thus, once the expectation of rewurds is estab-

lished, teachers may be unwilling to continue training without them.
On vhe other hand rewards- that convey information that a person is
coitipetent tend to enhance rather than undermine intrinsic motivation

{Deci; 1978). According to Deci {1972), social reinforcers; such as ver-

bal approval, may be beneficial to intrinsic. motivation, provided their

presentation is unambiguously related to task performance. Thus; spe-

gpgg recognition of microcomputer users, with special approval for supe-
rior performance, may enhance interest in in-cructional computer use.
The psychological literature on motivacion and incentives _suggests

some ways to encourage teachers to use microcomputers. Unfortu-
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nately, distinguishing between "i’nt’riﬁgi’c" ar-':i “extrinsic” in’céiitives

diffe rentlally for teacher excellence _or outstanchng performﬁilce are
scarce- within the current reward structure of most schools (Griffin;
1983; Lortie, 1975; Schiechty and Whitford, 1983; Spuck; 1974). Those

that do_exist are most often distributed equally, with differentiation

only according to a uniform set of criteria. Teachcrs are rarely pro-
vided with rewards such as merit pay increases, promotions, or profes-
siona! development opportunities because of demonstrated excellence,
assumption of extra responsibilities, or teaching in difficult situations.

Moreover; to the extent that schools admmxster extrmélc rewards;

namcularly monetary rewards, differentiation among employees is

often based. on contmnmg educstlon, mcludmg staff development

(Griffin, 1983). - - L
A final conceptual issue is rmsed by Mltcliell ﬁrtxz, and Mxtchell

(1983), who point out that the distinction between extrinsic and intrin-

sic rewards is not clear-cut and that there is widespread ccnfusion over

the relationship between rewards and incentives. While both terms
refer to the same work-related experiences, only those experiences that
contribute significantly to an individual's sense of self-fulfillment;
pleasgure; or satisfaction are appropriately called rewards.  Furthermore,

rewards may or may not have an_impact on subsequent performance.

To_significantly direct work effort, rewards must be anticipated as

being contingent upon participation in; or performance of, particular

work activities: Rewards anticipated as such become incentives, and
the reward value of an experierice is reflected in the magnitude of the
pleasure or satisfaction it produces. On the other ‘’hand, the incentive
value of this same experience is reflected in its effect on the worker’s
level or quality of effort. B ]

In_conclusion, Mitchell, sz, and Mxtchell (1983) provxde a useful

way to ccnceptualize the relationships among incentives, rewards, and

microcomputer-related outcomes. Whether incentives are intrinsic or
extrinsic is secondary to their impact, especially given the structure of
rewards in schools. The magnitude of effort that- teachers -put into
staff development and microcomputer-based instruction should indicate

the value of incentives such as release time, extra pay, or special recog-

nition. _Teachers’ responses to other policy variables indicating admin-

istrative commitment and teacher involvement should demonstrate the

incentive value of these variables as well.
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STAFF DEVELOPMENT

Staff develo, ment is the second theoretlcal coficern in our concep-
tual framework relat1ng admmlstratlve 'OOllCleS to mlcrocomputer ‘use.

groups of j:eachers often workmg in_concert wita spemahsts supem-

sors, school administrators, counselors, parents, and many other per-

sons who populate or are connected with the modern school” (Fenster-
macher and Berliner, 1983, p. 3). Staff development is. mieant to
advance the sl’nlls and knowledge of teachers in | ways that should

small g groups of teachers who get togethen on their own to pursue a

common interest (Fenstermacher and Berliner, 1983). ~ o

Our conceptual framework assumes that admmlstratxve pohcxes

influence the nature and form of staff development in school districts.
Specifically, administrative computer policies should influerice whether
teachers upgrade their computer skills and their methods for deing so.
Whéi‘é ﬁdﬁiiniﬁtratii?é pﬁlibiéé féil tb pi’di?idé thé nébéééﬁi’ éiippdi't

mstructmn, or mfonnal networks of assocmtes These methods of staff

development are important, and they contribute to a general under-
standing of the effect of different policies on the instructional use of
computers, but we are currently concerned with inservice training as it
is affected by administrative policies, and as it in turn influences
instructional microcomputer use. = _ :
Some form of inservice trainxng from ad hoc vuorkshops to ongolng
series of specialized classes 18 oﬂ;en found in dlSJ:"lCtS where computers

attempt to relate the presence of such tralnmg, as well as 1ts orgamze-
tionel characteristics, to training outcomes. If inservice training is to

be encouraged, the level of partwlpatton by teachers is of particular
1nberest as 1s the representatlon 1n trarung of t,eachers of partlcular

staff _ development progranx should influence teachers’ attendance.

Important characteristics of staff development might include; for exam-

ple; where development activities are held, how often they occur, who
conducts them, and whether incentives for participation are offered
(Shavelson et al., 1984a). -

Staff development is also a general prerequlsn:e to successful 1mple-
mentahon of most educatlonal 1nnovatlons or- changes in schools (Ber-

Pomfret 1977): The prowsron of staff development opportunxtles to
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teachers is itself & a means of technlcal support, and the mere existerice

of a staff develop:nen* program may act as an 1ncentxve for teachers -to

Futrell 1983) Consequently, we seek to 1dentxfy the mcentwe value of
provxdmg inservice training for promoting instructional microcomputer

use.

INSTRHGTIONAL USE OF MICROCOMPUTERS

The outcome variable in our conceptuai f-amework is the instruc-

tional use of microcomputers: We assume that much of the unrealized

potential of microcomputer technology lies in such use. Microcomput-

ers are currently used in schools primarily to enhance computer

sior of the use of mlcrocomputers as an mstructxonal tool ‘9,?’@?‘,9“,&}
subject matter courses could expose students of all ability levels to
more advanced uses of rmcrooomputers (Mehan et al 1985) More-

over;. c0mputer apphcatxons in subJect matter courses rmght better

prepare students for using microcomputers in their jobs after they iin-

ish school (Cohen et al., 1983). :
We further assume that a desirable goal for the use of m;crocomput-
ers as a teachmg tool is thelr zntegratwn into subJect matter mstructron

1985). ThlS means, mmally, that they must_ be 1mplemented 88 an

institutionalized; regular; and continuing part of the school’s operation

(Berman and McLaughlin, 1977). Once such implementation has

occirrrea teachers wxll match the 1nstructronal tool to students subject

(Sh’avelson’ and Stern, 1981 Winkler et al 1985) The forms of such

microcomputer use will, of course; differ depending upon pedagogical

goals; subject matter; and circumstances of use. Some teachers will

choose to use rmcrocomputers extensrvely for a varxety of goals and

objectives, while others may use them to enrich instruction, supple-

ment particular lessons or tasks, or deliver drill- and-practxce {Shavel-
son et al 19848)

tion are open to debate Some researchers def ne successfui” com-
puter use as “the extensive use of computers in a warxety of subjects

and in a variety of applications; by ¢ a large proportion of a school’s stu-
dents and teachers” (Meister, 1984, p: 3). Others see more narrow-and
specxahzea potential for microcomputer use in schools. Although there
is some evidence that using computers in many ways is a beneficial
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classroom t,echmque (Cohen et al 1983 Shavelson et al 1984a); very
few teachers now use microcomputers for teaching subject matter

courses. (Becker, 1983; 1986; NEA; 1982): Before controversies over

pedagogy can be resolved, microcomputers must at least be used by the
classroom teacher.

Thus, mcreasmg the use of mxcroco*nputers for subject matter
instruction 1s a necessary ﬁrst step to evaluatmg thelr educatmnal

instruction? We shail att,émpt to determine which admlmstratwe poli-

cies promote wider microcomputer use within school districts. We
believe that once microcomputers are used by more teachers, for more
subjects, in more grades, students will be given more opportunities to

receive computer-based instructich of pedagogical valié (Shavelson ét

al.; 1984a; Stasz and Winkler, 1985; Winkler et al., 1985).

LGCAL GGNTEXT

- The final theoretical issue. Ldentlﬁed by our. concoptual framework is

that of the different relationsbips among administrative policies, inser-

vice training, and use of microcompute:s for subject matter instruction

in dlfferent local contexts McLaughlm and Marsh (1978; descnbe

ing to teacher characteristics such as age an,d,,_years of ,expengnce.
ShéVélébh éiid Stern (1981) pbiht Cilit thé édditibriﬁl éffééts df t}ié

rooms, and students or. teachérs mstructlonal decxsxonmakmg about

an educational innovation:

- Among the many potential contextual factors, mmor.ty ‘composition
of students appears to be an important characteristic of districts that
may- affect pohc1es and outcomes (Shavelson et al., 1984a). Si.avelson

et al. (1984a) found that the -percentage of minority students in the
classroom was associated with the pattern of microcomputer-based
instruction delivered: Remediation was emphasized to the exclusion of

other applications in classrooms with high percentages of minarity stu-

dents (see also Becker, 1983). The proportion of minority students is
also of interest for reasons of educational equity (Capper and Cogpple,
1985; Lipkin, 1983). The implication for the present study is that
incentives and forms of support may be differentially effective in dis-
tricts serving larger numbers of minority students, becaus: they may

heip redress inequities in microcomputer use. Some policy r1echanisms

supporting microcomputer use may be especially effective where there
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are larger numbers of minority students; but the opposite may also be
true.

Our conceptual framework views instructional use of microcomput-
ers as a consequernice of administrative policies, in conjunction with
characteristics of the l6cél context, such as the minority composition of

vided by the scﬁool drst,nct is consrdered as intermediate between polr-

cies and teaching practices. = . B

The major instructional outcome of mterest here 1S s the breadth of

mstructronal mrcrocomputer use, ie., how wrdely mrcrocomputers are
used as a teaching tool across subject matter areas and grade levels:
The effectiveness of administrative polrcres is measured here by the
level of teacher participation in computer inservice training activities.
The_organizatioa of trairiirig should also affect the extensiveness of

participation. i

The incentive value of a given pohcy determmes the effort that

teachers put into inservice training and the extent of microcomputer
use for mstructron Prevrous research suggests several polrcy mecha-

decrsronmakmg, and incentives and rewards for teachers. Specrﬁcally,

prevrous research suggests that:

e Commitment from dlstrrct and school admmrstratrons should
increase the breadth of microcomputer use for subject matter
instruction. JYncreased use should occur when admrmstrators
articulate plans for such-use and provide technical support in
the form of hardware, educational software; inservice training,
and readily available assistance..

o Instructional microcomputer use_ e will increase when teachers

participate in decisions concerning how microcomputers will be
used for instruction and what equipment and educational
courseware should be acquired. :

e Incentives such as release time for curriculum development
opp,ortumtxes,for experimenting with the technology; and the
availability of “loaner” computers should promote the use of

mrcrocomputers for instruction: These intrinsic incentives may

be more effective than extrinsic incentives such as salary credit,
promotions, and special recognition.
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Sxmxlarly, the lxterature suggests the followmg

o Partxcxpatlon in staff development shnu'd increase as adrmms-
trators make such programs responsive to teachers’ needs.
Steff development is respotisive whesi it is accessible and con-
sistent with teachers’ classroom activities.

¢ Participation- will- increase when teachers are. mcluded in the
planning and design of computer staff development activities.
As the content of computer staff development reflects their
interests and needs, participation will increase:

o Staff development will become more widespread when teachers
are provided with incentives such as salarv credit, the possibil-
xtv of promotxon, release txme, and specxal recogmtxon Extnn-
development ,than intrinsic mcentz,ves. ,,Co,er,cxo,n, though,,poss:-
bly effective for improving attendance in staff development, will

ultimately undermine teachers’ use of microcomputers for

instruction.

The remamder of thxs report descnbes our empirical research on
whether,these potentxal administrative actions, singly or ih combina-
tion, indeed encourage teachers to gain proficiency with microcomput-
ers and to use them for subject matter instruction.




III. NATIONAL SURVEY OF COMPUTER-UbING

DISTRICTS

To evaluate the effectlveness of alternatlve computer polxcres we
conducte” a teleptione survey of computer supervisors in public school

districts. throughout the United States. . This section describes the sur-

vey methods and sample, analyzes the role that various administrative

policies play_in encouraging more widespread inservice iraining and

microcomptter use, and reports the survey results. It also discusses

how the effects of administrative policies differ depending cn the pro-
portion of minority students in & district.

SURVEY METHOD 7
‘During February and March 1985 tramed interviewers Suryeyed

microcomputer supervisors in public school districts that owned micro-

computers, using a structured, closed-ended questionnaire developed for

this_ gtudy (The questionnaire is reproduced in the Appendlx) We

courseware, inservice trammg programs, and various mcentlves and
forms of technical support. We also sought general information
regarding microcomputer use in each district, as well as respondents’
estimates of the level of teacher participation in inservice training:
Each interview lasted about 20 minut.s.

Sample Seiectxon

Survey partxcxpants were selected at random from a comprehensxve
hstmg of designated microcomputer supervisors in K-12 public school
districts.? 2 Some respondents were microcomputer-using teachers who
served as resource perscns in their district, but most were district
administrators with official designation as computer supervisors. Pre-
vious research (Shavelson et al., 19%4a) has indicated that such ingivid-

uals t,end to be “computer bufﬁ; or successful compute. -usmg teachers

1Several of the items in the questxonnmre were adapted from Lockheed et al (1983)

- -2Names, addresses, and phone numbers of respondents; as well as descriptive: infor-
mation shout eack district” (e.g., enrollmeiit, inincrity composition) were provided by
Qualtty Educational Data (QED) of Denver, Colorado,-a firm that tracks rmcrocomputer
use in public schools. This firm also provided the sampling frame ased in the Johns
Hopkins surveys of achool uses of microcnmptiers (Becker, 1983, 1986).
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who have left the classroom to assume administrative duties. They are
usually very knowledgeable about district and school policies support-
ing inservice training and microcomputer use, as well as about the gen-
eral condition of microcomputer-tased instruction in_their districts.

Characteristics of the Sample

__Our starting sample consisted of computer supervisors in 175 _dis-

trictz. Four of the respondents proved ineligible because their districts
did not currently use. microcomputers. We completed interviews with
155 of the remaining 171 contacts, for a 91 percent response rate. ,

Districts in the firial sample were located in 42 states. The greatest
concentrations were in north central and southern states (Table 3.1);

Table 3.1
LOCATIONS AND CHARACTERISTICS OF DISTRICTS

Characteristic _  Percent __ N

Region - - -
Northeast - - 19.4 30
North celitral 38.7 60
South 211 42
West i4:8 23

Location o :
Urban 27.2 2
Suburtan 38.1 59
Rural 34.2 53

Student enrollment o .
Under 300 9.7 15
300-999 16:1 23
1,000-2499 19.4 30
2,500-4999 18.1 28
5,000-9999 1.6 18
10,000-24,999 135 21

. 25,000 or more 116 18

Size of teaching stcff - -
Under 25 11:6 i8
25-69 23.2 3€
100-249 239 37
250-499 11.0 17
500 or more 303 47
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Student charactenstxcs, profded in Tabie 3 2 show that nearly two-

thirds of the students served in these districts are white; there is also

considerable variation in wealth, as indicated by the distribution of
their Orshansky percentile (the fraction of students under the poverty
guideline in each district).

Nature and leltatlons of the Analysxs

Our conceptual framework 1dentxﬁes admmxstratwe polzmes as

eI

independent variables -affe ctmg -teacher training and_microcomputer

use (the dependent variables). Most of the independent variables indi-

cate whether particular administrative policies are absent or. present

(e.g., whether teachers can receive release time to attend training,

whet ver trammg is held i in teachers’ schools) some mdxcate a continu-

ous _:easure (e g the ratio of mictocomputers to teachers). Variables
repres: ating levels of inservice participation and microcomputer use for
subject matter instructicn were obtained from respondents’ estimates.

We use correlational analyses to explore the simple _relationships

between policy variables end outcomes, follewed by _multiple-regression
analyses to determine the relative importance of administrative policy
variables. . All of the analyses in this section employ the district as the
unit of analysis: In interpreting these analyses, it should be kept in
mind that the results reflect relationships among policy variables and
outcomes within a sample of districts in which computess are now

being used. They may thus not he representative of all school districts.
Table 3.2
CHRARACTERISTICS OF STUDENTS IN DISTRICTS

Standard - .
Charactgn_m—MearL Deviation N
Percentage of white students 61.7 36.6 155
Percentage of black students 11.0 20.6 155
Percentage of Hispanic students 5.2 13.2 155
Orsharisky percentile* 14.9 134 155

*Percentage of students under federal poverty mideiines
as a percentaxge of total school-age children in the district.

3Average enrollment in these districts is 13,956 {(standard devxauon of 42 353); the

average teaching staff numrbers 710 (standard deviation of 1,628).
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ADMINISTRATIVE POLICIES SUPPORTING
MICROCOMPUTERS

Tahmaﬂ Stipport
The provmlon of adequate techmcal support 19 an 1mportant way of

is the rat;o of mlcmcomputer'; to teachers along thh its mverse the
number of teachers per microcomputer. The mean value of this ratio is
043 (standard devisiion of 0.26), or 2.3 teachers per microcomputer.
The correspondmg mzzi: ratio of micro ‘ompliters: to stiidents i8 0.03
(standard deviation of 0.03), or 33.3 stude.its per microcomputer. ,

- Respondernits were also asked to indicate whether several other fo-ns

of tecnnical support were a‘ailable to teachers in the district, and their

responses suggest that considerable techmicc! assistance is available

(Table 3.3). Most of the districts purchase cou.<eware needed for the

B Tuble 3 3 o
AVAILABIL‘TY GF TECHNICAL SUPPORT IN DISTRICTS

Form of Technical Suppgn EﬁmenL N
Courseware acquisition by
the district o
Absent 4.5 7
Present 95.5 147
Assistance with hurdware .
Absent, 5.2 _8
Present 946 147

Assistance wzth Locatmg and

evaluating educational

courseware o

Absent 20.0 3

Presemt 809 124
Assistance with mtegratmg

mwrocomputerc

Absent. 342 53

Present 658 102
Resource persons o o

Absent 351 56

r resent 639 99

*The mean number of m.crocomputers in eaéh district in the- sample is 252 (standard

deviation of 783); which ie skewed by a small number of districts with large numbers of
microcomputers: The median number of microcomputers is 35.
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problems, help them locate and evaluate courceware, and assist them in
integrating microcomputers into their teaching. Survey respondents or
their staffs are often the souzce of such support. Ir._addition to such

centralized assistance, about two-thirds of the districts have resource

persons in most or all of the schools: .

Inservice trmmng in. microcomputer use is an additional form of
needed assxstance As Table 3 4 shows most of the dlstncts provnde
bemg ,2,5 hours per year, Mlcrocomputer supervlsors also report con-
siderable  hands-on computer use, which is_believed to improve the
quality of training (the median amount of hands-on computer time was
reported as 75 percent). .

Other organizational differences in staff evelopment reﬂect at ;east
some suggestions made in the literature (Tahle 3.4).  Participation
tends to be voluntary, although many districts have &t least some in-
voluntary component. Generaliy, training programs sre accessible in

. Table3.d
FEATURES OF INSERVICE TRAINING PROCRAMS

_- -+ ___ Feature Percent N
Inservice microcomputer training
Absent 19.4 30
Present 80:6 125
Form of participation - -
Invoiuntary 35.5 44
Voluntary 64.5 80
Location
Not held in teachers schools 27.2 34
- Held in teachers’ schools 72.8 91
Frequency - S -
Not regularly scheduled 36.0 45
Regularly scheduled 64.0 80
Carricalam o ,
Advanced ciasses not provided 44,0 55
Advanced classes provided 56.U 70
Instrurtors
Not taught by teachers in the dxstnct 490 76
Taught by teachers in the district 51.0 79
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which suggest a ﬂexlble curriculum reﬂectnng the needs of drfterent
teachers, are of:ercd in more than half of the districts.  Staff develop-

ment, which is also believed to be more responsive if taught by teach-

ersin the district. takes place in approximstely half of the schools:

_Finally, we_asked respondents whether the district had developed

written plans for student microcomputer use. Such plans, which indi-

cate administrative commitment to computers, were présént in 63 per-
cent of the districts surveyed.

Respondents were asked to characterize tie level of teacher mvolve-
ment in decisions about (1) how microcomputers are to 7be used . for
instruction and {2) the: content and organization of inservice training

in mlcroco'nputer -pased instruction: Response alternatives were “not

very,” “somewhat,” “moderately,” and “highly involved.” Teachers’
involvement. in decmonmakmg about instructional use of computers
was reported as moderate to high (a mean of 3.3 on a four- -point scale;
standard devnatlon of 0 9) ReSpondents reported less teacher 1nvolve-

four- pomt scale, standard dev1at10n of 1.0).

Incentives and Rewards for Teachers

Respondents- were asked to indicate the. avallablhty of sever'al types

of extrinsic and intrinsic_incentives._to. Pparticipate 1n inservice training

and use of microcomputers for instruction. Responses suggest that

pmvmlon of 1ncentives for mlcrocomputer use or for participation -in

training programs is rare (Table 3.5). Among districts with inservice
training, the most common incentives are “special recoguition”_{e.g.,

certificates and “pats on the back”) and release time to take j inservice

workshops. ‘The most frequent incentive to use mlcrocomputers is

recognition from_ administrators and peers, foliowed by release time.

Hrgher pay for inservice training is much more common than extra pay

for_using the technology: Promotional opportunities are generally

admrnlstratlve (Smolev and Schaffarzick, 1983), and they too are

scarce.

“Intrinsic” incentives are more common. Of 155 drstggtsfiu;rveyed
120 (77.4 percént) allow teachers to borrow ‘microcomputers when
school is not in session, and 83 (53.5 percen:) offer teachers exclusive

use of a computer in their schools for purposes of familiarization.
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Table 3.5
PERCENT OF DISTRICTS OFFERING VARIOUS INCENTIVES

Inservice Training® Microcomputer Use

Incenitive Percent N Percent N

ﬁ'g'hé'r pay - - o
Not offered 64.2 79 91.6 142
Offered 358 33 3.3 i3

Possibility of advancement to
an administrative position

Not offered g2 109 890 18

Offered 12.8 16 11.0 17
Release time

Not ffered 59.2 7 723 12
) Offsred 40.8 51 27.7 43
Special recognition o - -

Not offered 52.8 6 426 66

Offered 47.2 59 57.4 89

Guaran[ge g[ compliter or software
upon completion of training
Not provided 64.8 81 = —

_ Provided_ 35.2 44 — —

“Entries are frequencies and Ns for districts havmg .nservice training.

INCENTIVE VALUE OF ADMINISTRATIVE POLICIES 7
Admlmstranve pollcles assoc'ated thh greater partlclpatlon ;i”

expect,ed to have posmve value. In generai as techmcal siipport

mcreases as teachers are more mvolved in decxswns, and as mcentlves

use mlcrocnmpute's for subject matter mstructmn )

- To estimate incentive value, we first determined the correlatmns
betwcen pol.cy variables and outcomes. Then, to test the effect of each
of ihese independent variables while holding the others constant, we

specified a multiple-regression equation for each outcome measure that

included all of the policy variables of interest, as well as variables that
account for differences among districts. We also examined the influ-
ence of minority student composition on relationships among policies,
inservice training, and microcomputer use for subject matter instruc-
tion. These models indicate which of the factors known to be
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important are most closely related to microcompiiter use, othér things
being equal. They also show how miich variance in each measure of
microcomputer use can be explained by the predictors.

Partrcrpatron in Inservrce Trznmng

Computer supervxsors were asked to estimate the percentage of the

teaching staff ~ho had received inservice cf.impnter training and to rate

whether elementary teachers and math, science;, and English teachers

were represented “poorly,” “moderately,” or “well” in inservice training.
Mean values ot these vanables, presented in Table 3 6 suggest that

represented -and Englrsh teachers are least represented however, even

English teachers’ representation is judged “moderate” overatl: 7The per-

centage of the teaching staff receiving training seems impressive, but it

is somewhat inflated because more than cne-third of the dis‘ricts have
training that is at least partly involuntary (Table 3.4). To stabilize the
variance, we trensformed resporidents’ estimateés of teacher percentage
to their logarithmic values in_the following: correlations and regres-
sions. These analyses then inform us of which factors are associated
with more or less participation in training by the teaching staff; :
_Correletes of Participation. Significant, though modest, relatxon-

sﬁrps _between administrative pohcy veriables and inservice participa-

tion are apparent from Table 3.7, which also presents correlations
between organizational features of trarmng and inservice participation.
More teachers participate in inservice compuiter training as the number
of coruputers per teacher increases and as resource persuns are made

Table 3.6
PARTICIPATION IN INSERVICE COMPUTER TRAINING

o Standard
Measure Mean Deviation N
Perceutage of teachers réceiving trammg 60:7 305 124
Representstion® o . . .
Elementary teachers 2.6 0.6 125
Math teachers 2.7 0.6 123
Science teachers 2:2 0§ 123
English teachers 2.0 08 -~ 123

*Messured on a three pomt scale where higher values indicate
g-eater renresentation.
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Table37 S
CORRELATES OF PARTICIPATION IN COMPUTER INS.  ICE TRAINING

Percentage Teacher Representation
oLl , of Teachers — - N o
.- -Form of Support Trained (log) Elementary Math Science English
Microcomputers per teacher .35 .15 .09 .28 .22*
District courseware _ -5 .08 03 -.05 18
Hardware assistance 04 .20° 06 204 13
Courseware assistance -.09 .12 -.03 .16 .05
Integration assistance 15 14 -.10 .10 .06
School resource persons .22* .14 .07 .03 .12
District plan- - - - .02 05 -.01 17 .20*
Teachers help decide
) mservu;e’traxmng .28** 13 .08 .24%* .19*
Incentives for inservice .
Release time .20* .09 02 -03 15
Higher pay B 12 .03 .03 10 .23*
Promotion to administration - .06 .14 05 00 14
Hardware/software guaranteed .24 01 04 -07 .07
Special recognition .01 .09 12 .06 .12
CTomputer set aside for teachers .01 .00 .05 .05 -92
Teacher may borrow computers 11 .04 .04 -09 .08
Features of inservice- E S - -
Voluntary participation -14 -.19* L7 -01 - 14
Held-in teachers'-schools .22+ -.01 -.09 .14 .08
Regiilarly scheduled - .03 10 10 .20 BE
Advanced training provided 03 27 09 -04 16
Taught by teachers .16 .00 -.01 .05, .18*
Percent time “hands on” (log) -.11 .18 .02 .23* -.04
Number of hours-available- - .06 .14 09 - -4 - -1l

___NOTES:_ Correlations are -tiaged- on--responses - from- 125 -districts Laving inservice
compurer training. Entries are point-biserial correlauons, except for those for “Micrc-
computers per teacher,” “Teachers help decide,” and “Hours and percent of hands-on
traxmng time,” which are Pearson correlations. N's range from 122 to 125 due to missing

. (***=p < 001;** =p < 0I; * = p < 05)
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available in teachers’ schools. Teacher participation in deciding the
content and form of inservice training-is also important, as are release
time to take classes and guaranteed access to. microcomputers or

software upon completion. One organizational feature of inservice

training stands out: The le el of participation increases when inservice

training occurs at the teachers’ own schools:

These correlations also suggest that the sensitivity of teachers of drf
ferent grade levels and subject matter to certain administrative -policy
va'riables may vary Elementary teachers respond to the avmlablhty of

nizational espects of_inservice. tra.nmg, xncludmg the aya:labnhty of

advanced inservice training classes and more hands-on training time:

Fewer elementary teachers participated when participation was volun-

tary: -
Some,dist;inctive? ;elatio*nship's were aiso found for tea'chej-é of éci:
enice and English. More microcompuiters per teacher and teacher parti-
cipation in deciding the content and form of inservice training increase
participation of both groups. En’gli'sh teachers also respond. in greater

number when the district has a written plan and teachers heip decide

how computers will be used: Regularly scheduled inservice training,

with a larger amount of hands-on time, increases participation by sci-
ence teachers, whereas English teachers participate more when the dis-
trict offers higher pay for taking inservice training and when tramlng
classes are taught hy members of the teaching staff.

Explaining Differences in Participation. To test the mdepe'1-

dent effects of various administrative policy variables, we used multiple

regression.. For each measure of inservice participation, we specified a

model that included all relevant policy variables, as well as district
characteristics that potentially affect administrative computer policies
and outcomes. These are (1) size, as indicated by student enrollment;
(") wealth as 1nd1cated by the percentage of students under the

variables are treated as dummy vanables if dxchotomous, coded 1if

present or 0 if absent:

The multiple-regression equation predxctlng the degree of teacher
participation in inservice training is presented in Table 3.8. This
model explains a significant though n.odest portion of the variance in
the outcome measure. District characteristics included in the éddétiﬁj‘i

do not independently predxct the level of teacher participation in inser-

vice training, but when these characteristics are controlled, the number

of mlcrocomputers per teacher in the district is significant: As the
number of microcomputers available to teachers increases, more of the
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'f'ai)ie 3.8

REGRESSION RESULTS FOR PERCENTAGE OF TEACY' v RS
RECEIVING INSERVICE TRAINING
Variable = j t
Consta-:t 3.99 10.82%*
Proportion of mmonty students 0:01 0.03
Number-of students in-district 0.00 0.26
Orshansky percentile (log) 0.00 0.00
chrocompux,ers per teacher 0.75 2.83*
Courseware purchased by the district -0.40 -1.12
Assistance with hardware available- -0.12 -0.34
Assistarice with courseware available -0.43 -2.01*
Assistance with integration available 0:23 1.26
Resource person in schools 0.15 1.29
Written district plan : -0.01 -0.05
Teachers involved in training decisions 0.12 L5
Incentives for inservice training - -
Release time 0:15 1.06
Extra pay 0.19 1.40
Promotions -0.05 -0.25
Guarantee of hardware/software 0.24 1.4%
Special recognition - -0.22  -1.58
Computer set aside for teacher experimentation 0:01 0.11
Teachers may borrow computers 0.10 0.60
Features of inservice trammg - e
Voluntary - -0:11 ~0.80
Held in teachers’ sctiools -001  -0.05
Scheduled regularly -0.01 ~-0.04
Advanced classes 0.03 0:19
Taught by teachers - .- - 0.11 0.78
Percentage of time “hands on” (log) -0:16 ~1.46
Number of hours available 0.00 0.33
Adjusted R’ = 0:16
F =187
N=114

NOTES Percentage of teachers receiving trammg 18 ti-'s'nsformed
to its logarithmic value in this regression. Most predictor variables are
dummy variables with the absence of the policy as referents, except
where & continuous measuré is iridicated. See accompanying text for
details. (*** =p < .001;** =p < .01;* = p < .05.)



NATIONAL SURVEY OF COMPUTER-USING DISTRICTS 31

teaching staff participate in inservice training programs. None of the
other factors in this model induces more widespread participation,
however.

The increased availablllty of hardware for teachers is. srgmﬁcartly

associated with the level of participation in inservice training, even

when size, wealth, and minority composition of students served -are

taken into account. Thus, the ratio of microcomputers to teachers does

not reﬂect merely differences in district resources indicated by these

variables.’ .
‘Other things being equal, the avaxlab lxty of assistance from the dlE-

trict in locating and evaluating courseware negatively affects partrcrps-

tion in inservice training. While this result seems surprising, we

observe that learning about_available sofiware 15 a major topic and

need in inservice training (Shavelson et al., 1984a). These results sug-

gest that as assistance becomes routinely avmlable, teachers may have

less mterest in or need for formal 1nserv1ce trmmng

trarmng The models were, on the whole not very suc;essful only the

model predicting attendance by elementary teachers achieved statistical

significance (Table 3.9). This model, which explains 13 percent of the

variance in the. outcome measure, demonstrates the incentive value of
promotrons and of two orgamzatronal féatures of staff development——

trcrpatron - I
These ﬁndxngs suggest thatfewer elementary teachers are wxllmg to

nartmpate in _voluntary mservrce training unless a clear extrinsic
incentive is provided. There are a number of possible explaratxons for
this. Elementary teachers may be generally less senior in professional

stature than secondary teachers and therefore more responsive to the

5The mrcrocomputer/teacher ratio - does rot covary sxgmﬁcantly with these dxstnct

characwnstlcs Zero order correlatxona between this variable and the vanables measur-

-.02; with the Orshansky percentrle (log). r= -.09; with the proportlon of mmonty stu
dents; r = —.05. These correlations are not statistxcally significant.
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Table 3.9
REGRESSION RESULTS FOR INSERVICE REPRESENTATION
OF ELEMENTARY TEACHERS

Variable b t
Ciji@ﬁﬁnt 0.29 0.46
Proportion of minority students 0.35 1.97
Nuriber of studeats in district -0.00 -1.08
Onhansky pereentile (log) 0.07 1.04
Microcomputers per teacher - 0.28 1.25
Courseware purchased by the district 0:13 0.44
Assistance with hardware available- 0.31 1.01
Assistance with courseware available 0.07 0.42
Assgistance with integration available ~0.1¢ -0.65
Resource persen in schools 0.14 1.38
Written district pllm - -0:14 -1.14
Teachers involved in training decisions 6.02 0.32
Incentives for inservice training o -
Release time 0.12 1:60
Extra pay -0.01 -0.04
Promotions 0:39 2.17*
Guarantee of hardware/software -0.21 ~1.58
__Special recogrition . - - 0.03 0.28
Computer set aside for teacher expenmentauon 0.00 0.04
Teachers may borrow- computers 0.17 1.25
Features of iriservice training
Voluntary ~0.24 -2.09*
Held in teachers’ schiools ~0.11 -0.87
Scheduted regularly 0.06 0.50
Advanced classes 0.22 1.87
Tauglit by teachers -0.15 -1.23
Percentage of time “hands on” (log) 0.28 3.08**
Number of hours available 0.00 0.23
Adjusted R? = 013
F = 1.70*
N=115

NOTES Representatmn of elementary- teachers is meEBUr(‘d on a
three-point scale, where higher values indicate gTester representation.
Most predictor variables are dummy variables with the absence of the
policy as referents, except where a continuous measure i8 indicated. See
accompanying text for details. (*** = p < .001; ** = p < 0I; * = p
< .05)
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Breadth of chrocomputer Use
“The breadth of xmcrocomputer use in each dxstnct was assessed by

asking_respondents to_indicate whether microcomputers were used in

particular grades and subJects in th€lr dlstncts Ae fhese respondents

computers, they generally know whether such applications exist (Shav-
elson et al, 1984a). Specifically, respondents viere asked whether
microcomputers were used for instruction-in math; science; social sci-
ence, and English in any elementary (K-6) and.secondary (7-12)

classes Affirmative :esponses were. s;jxgqxg(! ;gicrgqte an index of
breadth of microcomputer use across subjects and grade levels. The

index can vary from O to 8, with higher values indicating more

widespread use of microcomputers. The mean value of this irndex was
found to be 4.85 (standard deviation of 2.03), indicating that microcomn-
puters were used for instruction, on average, in about five of the eight
possible combinations of subject matter courses and grades. =

We also asked respondents to estimate the percentage of the. teach-

ing staff using microcomputers for. subject matter instruction.
Responses _indicated that about one-third of the teachers in districts

surveyed reportedly used mlf‘rocomputers (mean of 31 8 _percent, stan-

recent surveys (Becl’(er,,1983 1986) and may be inflated ,by,,respon-
déﬁt§ iiicliiéibh 6f Cdiﬁpijtéi' literacy and pfdgtéiiiﬁiiﬁg iiiijjliééti(iiié

mdlcatmg that as mncrocompubers are used for i mstmctxon in more sub

jects and grades, more teachers use them, we examine “breadth of use”

as the primary indicator of districtwide microcomputer use.

Correlates of Microcomputer Use. Correlations between each of
these measures of microcomputer use and administrative policy vari-
ables are shown in Table 3.10. Results for both variables are remarka-
bly consmtent and show that nearly all_of the admmxstratxve policy

um'elated t;o mxcroeompiiter use imlude the avaxlabxlxty of dlStT‘lCt

puter use; availability of microcomputers for experlmentatmn ana
gilowing teachers to borrow mlcrocomputers None of these appears to

diminish use.
Predlctmg Miérbéﬁﬁiijiitéi' Use. The magmtude Qf t,he associa-

thDS suggests that_more mxcmcnmputers _per teacher, technical assis-

tance in_integrating microcomputers into the curriculum; and the

availability of inservice training may be especially important for

increasing the use of microcomputers across subjects and grades.
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Table 3 10

Use in Primary and  Percentage of Teachers

Item Secondary Subjects® U:ing Compuiters (log)
chmcomputers per teac'ier 27 447
District courseware .20* .16*
Hardware assistanice 07 10
Courseware assistance 23 .20*
Integration assistance .40*** 18"
School resource persons 20* 21
District plan .24 03__
Teachers decide computer use .16* .25**
Release time 02 -.04
Higher pay- .20* .18
Promotion to admxmstratxon 30 -.09
Computer set aside for _ .

‘experimentation- - -- - .04 -0
Computer take-home pnvxleges .06 .05
Special recognition - - - 19 .18*
Inservice training in district 33 21

- NOTES: Correlations are based on responses from 155 districts; Ns range
frém 152 to 155 due to missing data. Entries are point-biserial correlations,

except-for those for “Microcomputers per teacher™and-“T'eachers };el}g decide.”
*Scale indicates usage inn elementary and secondary math; science; social
studies, and Enghsh (language arts). Values range from 0 to 8. (*** = p

<.001;** =p < .0l;*=p < .05)

is: regressed on ,vanables representmg dxstnct characteristics and
administrative policies, these three predictors are uniquely_significant
(Table 3:11). This model, which explains over one-quarter of the vari-

ance in the breadtk of microcomputer use, clearly demonstrates thst
microcomputer use increases with increased availability of microcom-
puters. It also shows that when the availability of the technology is
accounted : for, microcomputers are used -in more subjects and grades
when teachers receive routine; centralized assistance in integrating the
microcomputer into their curriculum of instruction. . .

Even when these (and other) factors are accounted for, fhe avax}abll

ity of inservice training acts as an incentive for helping this educz-
tional inincvation to take hold. Finally, as extra pay becomes available,
computer use broadens. - This extrinsic incentive may encoursage teach-
ers in more sibjects and grades to use microcomputers for instruction,

above and beyond any technical support.
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Table 3. 11
REGRESSION RESULTS FOR BREEDTH OF MILROCOMPUTER UGE

Variable b t
Constant = . . 1.91 1.47
Proportion of minority students 0.02 0.04_
Number of students in-district 0.00 2.31*
Orshansky percentile {log) -0:21 -1.05
. 120 2.00°
Courseware purchased by the district 1:34 1.53
Assistance with hardware uvallable -0.76 -1.04
i vith re av. ‘ble -0.63 -1:26
Assistance yxthimitegratmn availaile 1.23 2.79**
Resource person in schools ~0.08 -0.31
Whnitten distnet plan .- 0.60 1.85
Teachiers involved in computer use decisions 0.21 0.98
Incentives for inservice training -
Release time ~0:61 -1.07.
Extra pay 1.28 2.22¢
Promotions 0:53 1.08
Special recognitioii 9.20 0.62
Computer set aside for teacher experimentaticn -0.15 ~0.48
Teachers may-borrow computers -0.04 -0.10
District provides mservice training 1.31 3.13**
Adjustec R* = 0.26
F=3. 85“‘
No=143 B

'NOTES:- Breadth-of use is an elght point scale with hxgher values mdicat 'g

greater use across subjects and grades. All predictor_variables are dummy 1-
ables thh gbsence of the policy as referents, except “Teachers involved in deci

sions” (coded on a four-point scale where 1 = not very involved and 4 = hlghly

involved), and “Microcomputers per teacher.” (*** =p < .001; ** =p < .01; *
< .05.)

The foregomg relatxonshtps hold when student enrollment mmonty

composition, and wealth are taken into_account, although microcom-

puter use “ends to broaden across grades and subjectaon its own in dis-

tricts with larger student enrollments. That is, size is a district charac-

teristic that independently influerices how widely microcomputers are

used. for instruction. The administrative policies that broaden micro-

computer use do so_even as this and other differences among dist*~ts

are controlled, however. Context and policy are not collinear; none of
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these district charactetistics is siéﬁiﬁ@iﬁljﬁé{)}iéiéié& with the statisti-
cally significant administrative policy variables:®

Moderating Conditions |
-Having determined the importance of technical support and other
administrative variables, we next examined whether the efiects of
administrative policy variables depead on local context. Once the
independent effecis of district characteristics and administrative poli-

cies are taken into accuunt, a policy may differ in. effectiveness across

categories of districts or students served. Because there is reason to

believe that computer learning activities may differ for minority chil-
dren (Shavelson et al., 1984a,b); we first examined whether the incen-
tive value of acministrative policies supporting microcomputer use

differs according to the minority composition of students served. -
. In statistical terms, minority composition could interact with admin-

istrative policy variables; for example, a form of technical support (e.g.

assistance with courseware) may be especially important for districts

with large numbers of minority students. To investigate such possibili-

ties, we recomputed the multiple-regression equations predicting the
percentage of teachers receiving inservice training and the breadth of

computer use.  We created cross-product terms between minority com-
position and ail policy variables, including organizational features of
staff development, and. included thes: as predictor variables in the
regression equations. These interaction terms are included in addition
to variables from the earlier equations measuring policies and district
characteristics. The inte.action terms then tell us whether policies
differ in effectiveness according to student composition, net of effects
atiributable to district characteristics or policies alone (Cohen and
Cohen; 1975). . ... . =
._We computed separate multiple-regression equations accounting for
black and Hispanic student composition, respectively, including. all

interaction terms appropriate to each case. The addition of interaction
terms, however, did not improve our ability to predict the percentage of
teachers receiving inservice training: Indeed, in the equation for black
students; the overall model became statistically nonsignificant,- while

the amount of variance accounted for in the outcome measure fell from
an R-square of 0.16 to 0.14. Similarly, the addition of interaction
~ $Zero-order correlations among variables representing size, wealth, anid minority com-
Pposition and the statistically significant predictors (microcomputers per teacher, presence
of inservice training, availability of assistance with integrating computers, and extra pay
for using computers) range from r = —.17 to r = ;14 and are not statistically significant.
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terms to the eqmtmn exammu‘g the medmtmg effects . of Hlspanlc

composition on teacher participation did not yield interpretable results.

On the other hand, the inclusion of minority interaction terms
improves our understanding of incentives to enharce microcomputer
use in more subjects and grades. Table 3.12 shows that adding interac-
tion terms with black student composition provides additional explana-

tory power over the equation that included only district characteristics

and administrative policy. variables (Table 3:11); The equatlon of

Table 3.12 explains 31 percent of the variance in breadth of use, com-

pared to 26 percent from Table 311 The regresslon model that

o —--u-

ance accounted for falls to 24 percent from 26 percent Prev1ously sig-

nificant findings are attenuated, while none of the interaction terrs is
significant in itself.. -

_In the case of black student composition, the riew model causes the
relatwe importance of some predictive factors to change. A larger
number of microcomputers per teacher- still increases the breadth of
raicrocomptiter use; but the inclusion of interaction terms decreases the
importance of other previously significant policy variables. The. avzaila-

bility of assistance with integrating mlcroeomputers dirinishes in

lmportance (p. <. ,68), as_does the provision. of inservice training (p

< :07) and extra pay for computer use (p < .06).

These results are supplanted, however, by some new findings. The
inclusion of these interaction terms causes a new “main effect” to
emerge: Microcomputer use broadens -as the district purchases
courseware for teachers to use. The provision of courseware, in addi-

tion to the accessibility of hardware, thus emerges _as a significant form

of technical support, independent of minority status. We also now

observe some significant 1nt,eract10ns between pohcy varlables and the

importance of these variables depends on the proportlon of black stu-

dents.
These interactions are apparent for three. vanables prevumsly seen

as significant predictors of microcompater use: . First, the proportion of

black students interacts _with_the availability of routine assistance in

1ntegratmg microcomputer use into orgomg instruction. The avallabn-

ity of such assistance broadens computer use especially when more
black students are served. Second, the importarnce of inservice training
also depends upon the proportlon of black students - Provision of

rélatively more black students in the district. Finally, “specml
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Table 3 1 2

REGRESSION RESULTS FOR MICROCOMPUTER USE,
INCLUDING INTERACTION TERMS

Black Students  Hispanic Students

Variable b t b t

Coristant 1:93 1:30 2.08 134
Proportion of black studenis 5.35 0.78 — -
Prozortion of Hispanic students - - - —- 1337 -0.08
Proportion of other minority stadents -0.05 -0:11 0:08 0.11
Number- of students in-district 0.00 1.7% 0.00 1.27
Orshanisky perceiitile (log) —Cize -113 -021 -1.00
Microcomputers per teacher - 1.42 2.13* 0.81 1.19
Courseéware pirchased by the district 1.98 2.26 0.96 1.21
Assistance with hardware available: 0.20 025 -054¢ —0.62
Assiatance with courseware available -0.39 -0.71 -0.66 -1.24
Assistance with integrating compaters 0:92 1.78 1:39 2:87**
Resource person in school -0.36 ~-1.25 -0.62 -0.07
Written district plan 0.45 124 039 106
District provides inservice training n.88 1.89 1.24 2.76**
Teachers involved in computer decisions —0.06 -0.26 0.27 1.12
Incentives . .
Release time -0.66 -1.65 ~0.53 1.34
Extra pay - 122 197 101 154
Promotions . 0.47 0:77 0:55 1.02
- Special recognition - 0.76 1.97 0.24 0.65
Compiiier set aside for teachers 0:19 0.53 -0.15 -0.43
Teachers may borrow computers - 0.10 019 -0.17 -0.39
Interaction terms -with black/Hispanic - - - R -
Microcomputers per teacher -7.59 -1:17 26.88 1:53
Courseware purchased by the district —-4.50 -0.85 30.89 1.34
Assistance with hardware available -7.29 -121 -13.95 -0.09
Assistance with courseware available  -5.41 -187 =577 -037
Assistance with integration available 6.76 2.40* 0.06 1.00
Resource person_in schools -1.62 -1.04 -0.53 -0.07
Written district plan - - 3.02 139 -4.95 1.13
Inservice training in district 8.51 213* -1847  -1.21
- Teachers involved/computer decisions 1.55 1.49 -2.46 -0.35
Incentlves s o Tl S
Release time -1:80 ~0:45 -4.75 -0.58
Extra pay 315 0.29 4.75 0.46
Protaotions - - - 3.59 0.87 5.10 0.99
Special recognition -5.07 -2.44* 501 -0:84
Computer set aside for teachers -2.31 -1.14 177 0.44
Teachers iy borrow cotmputers 0.69 0.33 16.62 1.09
Adjusted R? 0.31 0.24
F - 2.91%* 235
_ N 143 143

NOTES: Breadth of use is an exght -point scale, with_Pigher velucs mdncatmg
greater use across subjects and gre ‘és. (*** = p < 00, ** =p < 01; * =p

< .05.) 51
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recignition” as an incentive for using microcomputers also interacts
witn - black student composition. This incentive is relatively more
effective where there are proportionately fewer black students. This is
somewhat puzzling. We can only speculate that the effects of this
incentive are mcre valued in mejority circumstances. Increased currie-

ular support and the provision of inservice training seem particularly

valued where more minority students are served:



IV. DISCUSSION AND POLICY IMPLIE‘ATIGNS

Thls research has examined the incentive value of various adrn'iniéi
tratlve p011C1es N encouraging teechers to participate in inservice com-
puter training programs and in encouraging more widespread use of

microcomputers for subject matter instruction. Our results indicate

that certain administrative policies are especially effective in achieving

these ends. This section reviews these findings and explores their pol-

icy implications for staff development and for microcomputer use.

EFFECTIVE ADMIN ISTRATIVE POLICIES

Our conceptual framework defined three admrmstratlve polrc3r
mechamsms that affect staff development and computer use:
¢ Demonstrating administrative commitment through the provi-
sion of various forms of technical support. .
Involving teachers _in decrszonma‘img regardrng staff develop-

° Promdmg mcentwes and reward’s to teachers

Increased avmlablllty of mlcrocomputers is clea'ly the crmcal
mgredxent for increasin; teachers’ participation in inservice computer
training programs. Provision of mrcrocomputers, ,assrstance in

integrating computers into the curriculum, and_provision of inservice
training are the major_ingredients for broadening the use of microcom-
puters for suBJect _matter instruction. To a lesser extent, extra pay for

computer- usmg teachers also broadens the use of mxcrocomputers

ous mcentlves are less effective.

Inservice Tramlng

We examined the level of teacher partxcxpauon in inseryvice. computer

trammg programs; as well as the representation of elementary, math,

science; and Enghsh teachers in such programs. Our primary finding

in _this_ area is that more teachers participate in.inservice vomputer

training as more microcomputers are made available to them. Other

uriportant conditions include the avaxlabxllty of resource persons in
teachers’ schools, teacher participation in the planning of staff

40

53



DISCUSSION AND POLICY IMPLICATIONS 41

development, release time for workshops, —and guaranteed access to

microcomputers or software upon completion of training.

In the end, however, making more microcomputers available to teach-
ers is the single policy mechanism with the greatest value for increas-
ing teachers’ participation in district inservice computer training. If

districts acquire n_sufficient number of computers and _offer_ training,

teachers will indeed participate. We hypothesized that extrinsic incen-
tives such as special recognition and intrinsic incentives such as release

time—traditional mechanisms for -encouraging staff development—

would strongly increase inservice training. Our findings suggest, how-
ever, that the increased availability of a critical resource is overriding.
Provision of vital resources. 1s visible evidence cf the commitment of

the school district to the accomplishment of staff development. objec-
tives: (Howey and Vaughan, 1983), and from the teachers’ perspective,

it enhances the utility of receiving training in the use of a new techriol.
0gy: - o . e emee
e also examined how organizational features of inservice training

affect participation, and we_sew.some scattered evidence that organiza-
tional improvements recommended in the literature are indeed associ-
ated with enhanced participation. Holding inservice training at teach-

ers’ own schools enccurages overall participation, and other organiza-
tional features may have special appeal to teachers of different grades
and subjects (e.g., advanced classes for elementary teachers). Nonethe-
less, alterations in the conditions of staff development pale in impot-

tance compared with increased availability of microcomputers.

. The limitations of these analyses must be considered in interpreting

these findings, however. Our aitempts to model inservice participation
were only partially successful. While our model predicting the percen-
tage of teachers receiving trsining is statistically significant, it still
accounts for a modest amount of variance in the outcome measiire; in
addition, we were not ablé to model well the representation of different
types of teachers. Factors other than those measured in these models
may also affect teacher participation. Moreover, while participation is
essential for inservice training to have any utility, our findings do not
speak to_broader issues of the effectiveness of siich training. = Other
support factors examined in this research and Ppractices. identified in

the literature (e.g., Wade, 1984/1985) may play important roles in

mmproving the effectiveness of inservice training. A great deal more
research is nieeded on the issue of how best to train teacheérs to use
microcomputers.

M
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Broeadth of Microcomputer Use
We also examined the value of alternative administrative computer

and secondary grades. The results were striking. All of the policy
mechanisms hypothesized to enhance microcomputer use did so, but
three forms of technical support stand out: increased numbers of
microcomputers pér teacher, the provision of staff development in the
district, and especially the availability of assistance to teachers in
integrating microcomputers into instruction. - -

Integration assistance is the ieast commonly pr ided form of tech-
nical support in our survey districts: We are referring not to mainte-
nance - machinery or advice with locating, selecting; and obtaining
coursc~-zse, but to curricular assistance to help teachers decide the
optimaj ays to deliver computer-based instruction to students; to link
the comuuter activities with ongoing instruction, and to coordinate
those activities with other classroom activities. It is the necessary
bridge between implementatien of the technology and the achievement
of worthwhile pedagogical objectives. In short, it demands the routine
availability of a person to help teachers in the various grades and sub-
jects optimize their own computer use:

" Also important for improving the breadth of microcomputer use are
increased availabiiity of hardware and the provision of inservice com-
puter training. Our results show clearly that technclogy is used more
widely as it becomes more available. Increased availability of hardware

exemplifies administrative commitment to making innovations work
(Gross, Giacquinta, and Bernstein, 1371); and it also enhances the sim-
ple utility of using microcomputers féf iﬁéiftiéfiéﬁ; Staff development
is also an incentive for using innovations (Schlechty and Vance, 1983;

Futrell, 1983). The provision of inservice training is a critical deter-
minant of computer use for subject matter instruction. Such training
is widely available in the survey districts; the few districts that do not

have it are apparently set back in incorporating microcomputers into
the wider curriculum. e :
The associations of most other policy mechanisms with computer

use are less important. We expected that teacher incentives and parti-

cipatory decisionmaking wouid be associated with more widespread
computer use; and indeed these factors appear generally helpful; at
least, none was found to be harmful. The extrinsic incentive of extra
pay as shown to encourage wider microccmputer use, elthough previ-
ous research had led us to believe that intrinsic incentives might be

moré powerful. In any case, when districts can find ways to compen-

W1 §
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reasons for thls are rot entlrely clear More pay may stlmulate com-

puter use where none existed, or it may deter computer-using teachers

from leaving the teaching profession (Shavelson et al.; 1984a)..

We again note that encouraging more widespread use of microcom-

puters for instruction is only the first step in achieving their potential
as an instructional tool. Once usage begins, specific methods of use
become important. We do not now know the most beneficial applica-

tions of microcomputer-based instruction in the various subjects and

grades Further research is needed on this 1ssue and on the corollary

‘Technicsl support is particularly crxtxcai for broademng the use of

microcomputers in districts that serve a higher proportion of black stu-

der:s, as is the provision of computer integration assistance and inser-

vice training.
Our data do_not reveal why this appears to be the case, but these

findings have important 1mp11cat10ns for educational equity. ‘They sug-
gest that if technical assistance and inservice computer training are not
provided, classes with high proporticns of black students may receive

less exposure to computers across their various classes. If computers
will truly bring benefits to our lives and livelihoods; the absence of
such technical support will put these students at a disadvantage.

POLICY IMPLICATIONS
_ These results have nractical implications for district and school poli-
cies. guldmg the accuisition of hardware and software and the provision

of inservice trmmng, teacher incentives;, and other forms of technical

assistance. We illustrate alternative policies for emnnancing teacher
training and computer use by describing actions taken by the districts

aild schools in our study In addition to our telephone survey, we

visited a small number of districts and schools to observe some innova-
tive programs for encouraging teacher training and instructional com-
puter use: .

Our findings suggest that partxcxpatxcm in teacher training and the

use of microcomputers in subject matter courses increnses along with

the number of microcomputers per teacher in the districi. In the dis-

tricts in this study, there was less than one microcomputer for every

two téachu.s and every 33 students; the ratio rarely exceeded one
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microcc mputer for every teacher and every 11 students. Today, only
one-quarter of all U:S: schools have eno:gh computers to. serve

between one-half and one full classroom of students at a time (Becker,

1986). There is considerable room to expand the acquisition of micro-
computers in the public schools. - B )
-Educators and policymakers who wish to encourage the use of

microcomputers for subject matter instruction should encourage invest-
ments in computer hardware and courseware. Local conditions; of
course; will determine the precise forms of such investments. Many

administrators have mobilized support imaginatively, obtaining dona-

tions from parents, community organizations, and commercial suppliers

of hardware and coursewa. . Hardwareé manufacturers and courseware
developers are competing fiercely for market share, and some districts
have negotiated volume discounts on equipment and licensing arrange-
ments for courseware. Some districts have established special arrange-
ments with local manufacturers and distributors of hardware and

courseware, for example, agreeing to field test new equipment or
software in return for favorable terms. - T
Districts and schools ultimately require government support to

incorporate computers into the instructional ‘program; however, because

of the large capital investments and training costs involved (Rogers,
1984). Over half of the computer-using school districts used Chapter II

b.ock grants to acquire hardware and software (School Tech Neuws,

1984). Chapter I grants are sometimes used to acquire computers, and

state and local funds often support training. ,
However, districts anid schools may need more information and clar-

ification about available aid. While most of the districts in this study

use some federal, state; or local government funds to support their
microcomputer programs, & sizable fraction do not. Some were
unaware of the existence of programs such as state initiatives to sup-
port teacher training; others were unsure about the conditions of use of
such funds (e.g,; they did not know whether Chapter II funds could be

used to acquire computers). An important area of concern is whether
equipment purchased under Chapter I grants can be made available to
students who are not economically and educationally disadvantaged,
once the target student population has been served. Concern about
this issue has caused some districts to forestall acquisition of hardware
under Chapter I funds. In other cases, strict interpretation of the
guidelines causes the microcomputers to be used only with remedial
(i.e:, drill-and-practice) courseware or to be left unused for long periods
during the school day. S

There is no question about the importance of making more micro-
computers available to teachers, but it is important to recognize that
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the availability of larger numbers of microcomputers does not in itself
ensure that they will be used. In sowe schools; large numbers of
microcomputers sit unused (Schorr, 1983). Indeed, we observed one

large computer lab full of new equipment that sat unused most of the

school day, because little courseware had been acquired and there was
little assistance for teachers who would have liked to use the computer
lab. The increased availability of microcomputers is thus a nécessary
but not sufficient condition for increased computer use.

- Teachers must also be provided with centralized, routine assistance
in integrating computers.into the curriculum of instruction, particularly

in districts with higher proportions of black students. The importance

of such assistance is not yet widely recognized, although it may be the
crucial ingredient for enhancing subject matter computer use. Further
study is needed on how to achieve curricular integration in districts,
schools, and classrooms, consistent with teachers’ instructional pro-
gi'éiiis énd n'ééds Oné pﬁi’t 6f the stilutibn is to: épﬁbint é Cbiiijiiitér

person, however should Be not only a coordrnator of hardware

software, and training, but a computer curriculum adviser as well.
Many of the computer supennsors who partrmpated in *hrs study d1d

ing the turf” of traditional subject matter curriculum coordinators.
In the drstncts we visited, the | presence of a commrtted person in the

dramatxc difference. Many of these individuals had been teachers in

the district and now devoted all of their time to supportlng other
computer-using teachers. They were not “resource persons” who pro-
vided assistance in addition to regular teaching duties. Larger dis-
tricts may need several full-time advisers who specialize in computer

use by grade level or subject matter.
Resources are again at issue in recommendrng the apppmt* ent of
computer integration specialists. Many districts are recognizing the

need to provide budgetary authorization for such new administrative

rositions: In one district we surveyed, grants were provided by the
ttate expressly for this position, allowing for the rotation of different
computer-using teachers into the position over time. The position
~ffered teachers in that district a change from the classroom into a
novel; albeit temporary, administrative position.

- Another necessary condition for stlmulatxng computer use in more

snhjects and grades is the prbvzslon of inservice computer training, par-
ticularly in districts serving a higher proportion of black students.
Most of the districts in this study have implemented some form of

inservice training. While the nature and form of the training programs
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vary greatly, the very existence of inservice training is enough to
stimulate more widespread use of microcomputers for instruction.

Although we found the conditions of inservice training to be of sec-

ondary importance for encouraging more widespread computer use; it is
important that training be accessible to teachers. Participation
increases when training is held in teachers’ schools and when teachers
are given release time. One novel arrangement we observed involved
the use of a mobile microcomputer lab in a remodeled trailer. On
teachers’ request; the trailer was transported to their schools for inser-
vice workshops. . . ... __

Also, there is ev;dence that the condxtxons of inservice trammg
should differ for teachers of different sub;ects and grades, ie, for
elementary and secondary teachers. This would be consistent w1th
general recommiendationis that inservice training bé adaptéed to the spe-
cialized needs of teachers. Qur research does not address the specific
needs of different populations of teachers; but this is an importarit area
needing further study S

makmg regarding inservice computer training and the implementation
of computers mtc the mstructlonal program. Whlle 1mproved techmcal

participation can also be mgmﬁcantly pos1t1ve We found no evidence
that programs implemented -without teacher involvement had better
training or computer use results...

Finally, ways must_be found to compensate computer-usmg teuchers
to encourage the use of microcomputers for subject matter instruction:
The significance of extra pay is all the more remarkable for its rarity

m the school dxstncts in our survey. The few compensatlon programs

{or usmg computers, and, summer stlpends for curnculum development,.
There is no doubt that the resources for such biogfaiﬁs are scafce and

no_doubt about the exodus of trained teachers especxally in districts
with high percentages of minority students (Darling-Hammond, 1984),
or about the high value of computer skills in today’s labor market.
Other, traditional incentives dispensed by administrators to teachers
may have some minor value for encouraging training and broadening
computer use. In general, however, rewards such as special recognition
or even release time make little di{ference relative to other mechanisms

of providing support:. The fundamental, necessary ingredient for

increasing teacher training and computer use is technical suppart of
su...cient availability to meet the needs of teachers. Only when such
support is provided will teachers widely accept the challenge of using
microcomputers for instruction.

\,‘
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FORM A

2/18/85

COMPUTER INTERVIEWING PROJECT

District Interview Guide

ASSURANCE OF CONFIDENTIALITY
All information which would permit identification of responderits will be.
regarded as strictly confidential, will be used only for the purposes of
the study, and will not be disclosed or released for any other purposes
without prior consent, except as required by law.

th'¢ ﬁana Co’:r'p'oration
Santa Monica, CA
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Introduction

ASK_TO SPEAK TO RESPONDENT. IF NDT AVAILAELE ASK FOR BEST TIME A\D NUMBER
TO CALL.

INTRODUCTION

Hello, this is __ calling from the Rand Corporation in Santa
Monica, California. Rand is 2 public. nonprofit research institution, and

we are currently conducting a study of instructicnal uses of microcomput.rs

in public schools.

We recently sent-vos a letter asking for vour nelp in a brief telephone
survey about computer-rclated staff development opportarities in yoor
district dand about what vour district may be doing to encourage teachers'
use of microcomputers for classroom instruction.

The ifferview &ili take aﬁﬁqtrfifteep minutes. Is now a convenient time?
IF RESPONDENT 1S NOT AVAILABLE NOW. FIND OUT THE BEST TIME TO CALL HIM/HER
BACK AND RECORD ON CALL RECORD.

IF RESPONDENT ASKS ABOUT CONFIDENTIALITY. READ STATEMENT ON COVER. SAY:
Let me read you Rand's Statement of Cornfidentiality:

o o . AN
WRITE IN THE TIME YOU BEGAN THE SURVEY ---> 3

I would like to start by asking you about computer use in your diSErict.

1. Approximately how many micreccomputers are available for instruoction
in the district?

Of these microcomputers. approximately how many would you say are
usually found: (READ LIST)

N

a. In elementary schools?......

b. In secondary schools?.... .. I

(including middle schools,
if any)

NOTE: Total should be equal to Q1. Probe any discrepancy.

or do they tend to be concenrrated in one or twd schools?
(Circle One)

DISTRIBUTED AMONG THE SCHOOLS: @ .:...... 1

CONCENTRATED IN A FEW SCHOOLS. ......... 2

62



SURVEY INSTRUMENT 51
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Do those schools with m4crocomputers keep them &/] yeer or are the

mlcrocomputers rotated _among the schools? (PROBE: Do 77 schools

(Circle One)

SOME MICROCOMPUTERS ARE ROTATED: SOME STAY IN
THE SAME SCHOOLS ALL YEAR .......................... 2

ALL MICROCOMPUTERS ARE ROTATED AMONG THE ‘CHDOLS 3

Are the [l icrocomputers in the elementary schools lh S »6) primarily
located in separate labs, or are they primarily located in or adjacent

to teachers' classrooms?
(Circle One)

LABS . . . o 1
CLASSROONS ......................... 2
AREN T Ah\ IN ELEMENTAR\ GRADES. . ... 3

whi< aBout the mxcrocompueers in the secondﬂr) schools (6, 7-12 )--are

they primarily located in sepdraze labs, or are they primarily located

in or adjacent tu teachers' classrcoms®
(Circle One)

LABS......... .. .. iiiiiiiiiiiiiiii 1
CLASSROOMS . . ..o\ 2
AREN'T ANY IN SECONDARY GRADES...... 3

Now let me ask_you about how microcomputers are used for instruction
in your district.

7.

ERIC

Aruitoxt provided by Eic:

) o B B YES NO
In your district, are microcomputers used: (READ ITEM)

a: For instroctidh in computer literacy?............ ... i 2
b. For instruction in progrémmire?.............:i.:ii::1 1 2
%. As a problem-solving device, for example,

for computation or for data analysis?......:::1::::: 1 2
'  To tecth special populations i -

such .. gifted; dlsadvantaged?...........;;;;;;;;;;Z 1 2
¢ A5 ar .. .tructional tool in feéﬁlér subjects

4>l coir s, such as for drill-and-practice of

titdrial i science, math, English?................ 1 2

63
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§. Of the_various applications I just mentiored; which instructional
dses of computers are emphasized in your district?
PROBE: What others are emphasized?
(Circle all that apply)

COMPUTER LITERACY................ 1

PROGRAMMING . .. ..o o oeee i i 2
PROBLEM-SOLVING. . . ..., 3
TEACH SPECIAL POPULATIONS........ 4

INSTRUCTIONAL 700Z IN
REGULAR INSTRUCTION (CAl)........ 5
9. b¢e§7youg:diStrictihéve7&rit{§nﬁé¢b!$ﬁfdr student computer use?
PROBE: By that I mean written policies.
(Circle One)

NO; NO WRITTEN GOALS:::::::::.::.: 1

IN PROGRESS. ..\ o\oeee e 2
YLS, ALREADY WRITTEN....... ...... 3

10. How involved are teachers in deciding how microcomputers will be used
for instruction in this-district? Would you say tegchers are
highly involved, moderately involved, somewhadt involved, or not

very involved in these decisicns? PROBE: 1In general...

téircie 6ne>

MODERATELY INVOLVED....... 2
SOMEWHAT INVOLVED..... 3
NOT VERY INVOLVED:::.:.::: 4

ERIC

Aruitoxt provided by Eic:
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11. Are microcompuiefs being used carr
in any of the fcollcwing subjects or co ? [
any microcomputers currently being used for: (READ LIST)

sntly in.year districn for instruétion
r

courses? Let's start with math. Are

(i) - o (ii)
NO  YES IF YES, ASK: Are they YES NO
currently being used in:
a. Math?l.......... 1 2 ---> Elementary Grades (K-5.0)..... 12
Secordary Grades (6.§-ii)::::: 1 2
b. Science?.......: i 2 N Eiéméﬁtéty étédég (k-é;éj.;;.. i é
Secondary Grades (6,7-12)..... 1 a
c. Social Studies?. 1 2 ---> Elementary Grades (K-5;6)..... 1 2
Secondary Grades (6,7-12)..... 1 2
d. English?........ 1 2 ---> Elementary Grzdes (K-5,6)..... 1 2
Secondary Grziss (6,7-12i..... 1 2
12. What percenizge of cteachers in v wedld vou estimate are
teaching courses ir which micr. used as an Instructional

tool (e.g., for drill-and-prac- i riocessing in

Eriglish, etc:.,?

13. What is ;bpi bes: estimate of how 536§ minutes a é§§iéé1 student, who
during a school dav?
Hindfes
OR

Pon't know....... b

BEST COPY AVAILABLE

ERIC

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:
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d like to ask a few questlons about suppor: avdilable to teacher' who

I
use microcomputeérs for instruction in this district.

140 Can teachers who qse mtcrocomputnrs in this district receive an\ of

the following support services? (READ LIST)
YES NO

a. Assistance with 1nsta'11ng or maxntaxnxng eguipment? .. 1 2

b. Help with locating and e\aluatlng appropriate

coursewgre (instructional prograimis)? 1 2
c. Help with deciding how to sntegrate :ohputer activities
into the.r regular instructional curriculum?. ........ 1 2

15. Are there desxgnated resource persons in most schools in your
district «ho can lielp microcomputer-using teachers with dav-to- da)

problems?
{Circle One)

NO RESOURCE PERSONS............. ... .i.0.ii.i11

A FEW PEOPLE ARE RESOURCE PERSON(S) -
FOR THE DISTRICT (e.g.; RESPONDENT)......... L2
Yssnﬁéfzs ARE COMPUTER RESOURCE ,
PERSONS IN MOST OR ALL SCHOOLS............ S

16. Does t.. district purchase courseware (educational program<)

for teachers who use microcompdtérs for instriction?

YES.IIl. 2 ---> Of courseware purchased by the district,
what percent of courseware would you
estimate has been purchased fcr use in:

(READ LIST)

oo . . . Math classes? .. ...... Percent
NOTE: Percerits néed o
not total to b. Science classes?... .. Percent ——— —
100.
[ Engl;sh classes?...... Percent

17. Regarding runding for mic.ocompuiers, what percent of funds spent
this school year on all micro :omputer-reiated actjvities would yod

estlmate comes from Government programs or Bra&nts?

DEFINE: What evelrjour district considers a Percent

Government program or grant to be:

bo
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ERIC

Aruitoxt provided by Eic:
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18.

19.

20.

Some  districts offer various 'rewards' and "'incent.:'es’ 1> encourage
fedchers' to USé microcomputers for instructioen. Does vour district
nrovide teachers who use microcozzuters with any of the following
incentives. Does the district provide: (READ LIST)

a. Release time to develop
computer-reiated

curricular materials”..... .. NO...L 1
YES. ... 2 ---> How mény,hﬁuéé?
(total)
b. Higher pay as a teacher®: ... NC.. .. . 1
YES. ... 2
c. The possibility of
advancement :to an o .
administrative position?...0 NO::1I1101 1
YES. 2
d. Recognition from peers or 7
the administration?......... NOL L 1
YES..... 2 ---> Jhat kind?
e Any OThers?. .. vven i s NO...... 1
YES..... 2 ---> What? —_—

Have any microcomputers been set aside exclusively fcr teacher use
outside of ¢iass hours (e.g., TO practice Gsing them)?

(Circle One)

When school is c16s2d either for the summer or exterded holidays,
can teachers borrow microcomputers and take them home?

{Cirel

e One)
YES. . ...... 1
NO......... 2
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I d len to ask You now about scarf dei-eloprer: for instructional
use of mxcrocomputers in vour district.

21. Is vour district Currently providing teachers with_inservice ‘raxnxng in
how to use mxcro..nputers (By sraff development I mean activities to

advance teachers' krnowledge and skills regarding the use of micro-
computers.)

NOT CURRENTLY. . ... ... ;i1 --=~ SKIP TC Q.32, PAGE 10

YES, DISTRICT OR SCHOOLS

CURRENTLY PROVIDE INSERVICE

TRAINING. : . .il.............. 2 335 CONTINUE WiTH Q.22
22 Does this staff devnlopment occur on a reguIar schedule or does it
occur on an AD HOC basis? o
(Circle One)
REGULARLY SCHEDULED....:.:::I:i::i........... 1
OCCURS IN WORKSHOPS "as NEEDED".............. 2
BOTH. ..ol 3
23. s ﬁartibiﬁétiéﬁ ﬁé]uniary or mahaatOr??
(Circle One)
PURELY \O‘U\T@Ri ............................ 1
PARTLY MANDATORY ~ 7
te.g.; AT FIRST OR IN 50ME SCHOOLS).......... 2
COMPLETELY MANDATORY...... lIiiiiiiioooo. 3
EA Is staff development availsble in teachers' own séhools?
(Circle One)
YES. ... .. 1
NOI . . i.... 2
éS Asxde from any 1ntroductor) classes; are there advanced ciasses in

which teachers can receive further computer training? : .
(Circle One)

ERIC

Aruitoxt provided by Eic:
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29.

30.

All Eégeihér;,appréximatﬁly how many hours of sta:- détélépﬁéhfrarg
offered to teachers during the school vear? PROBE What is the total

number of hours a teacher can hive during a school vear?

Hours

For the average teacher taking staff development, what sercerr of

staff developmert fime wolild you 8stimare is spent on 'harids-on"”
exper:ence? PROBE: By "hands on" we mean at the terminal.

Percent

wilo provides the insertice training? (Circle all thac ipply)
MEMBERS OF THE DISTRICT (- SCHOOL ADMINISTRATION.. . ... ;
TEACHERS IN THE DISTRICT::Z:i::iii........... . .. . b
CONSULTANTS OR "EXPERTS" FRON OUTSIDE THE DISTRICT. ... 3

OTHER. SPECIFY A

In your estimate; what percentage of the teaching staff

Pes received inservice computer training?

Percent _—

How involved are teazhers in deciding the conrent and organizarion

of staff development in microcomputer-based inst uctisn? Would you

say teachers are highly involv moderacely involved, somewhat

involved; or not very involved in these decisions?

PROBE: In general... o
(Circle One)

ﬁiGHL&' INVOLVED B 1
NODERATELY INVGLVED. ... .. 2
SOMEWHAT INvoLVEb.;:;;:;;;; .................
NOT VERY INVOLVED................. S
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31. In vour opinion, how we]] represented in district compuiéi,éiéff

dg\elopment are the following sroups of teachers” Are (READ TYPE OF

TEACHER) poor]y répresented, moderately represented, or very well
representea’ PRORE: In general.

Poorly . ‘lloderately Well
I - Represented Represeried Repre: nted
TYPES OF TEACKHER

1y
[

é) Eiéﬁéﬁtéf& Teachers........... 1

b) Secondary Teachers...........: 1 2 3
©) Math Teachers:: .. ........... 1 2 3
d) Science Teachers.............. 1 2 3
e) English Teachers.............:. 1 2 3

32. Some d;§tg}c§§79ffer var:iots 'reuards' dnd "incertives' tc encourage
teachers to participate in computer-related staff development. Does
your district proxlde tecachers with any of the following incentives

for taking inservice traininhg? Does the district providz: {(READ LIST)

3) Reledse fime & £&hs classes?. NO.. ... 1
YES .... I ---> How many hoitrs?
- - (total per vear)
b Higher pay as & teac! <r?... R0 P |
YES..... 2
¥ 5f
. 4p -
v positioni....... NOL Do 1
YES..... z
d) Guarante -f comp.ter ,
eqtiipmetit Or seftware?........ ND...... 1
YES..... 2
) "special recognition"?........ NOIIiD oDl
YES..... 2 ---» What kind?
f) Any BERErs?. . iiii i it viian NO...... 1
YES..... 2 -=--> What?

N.Z‘
awy

ERIC

Aruitoxt provided by Eic:
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. What pelcentage of teachers in vour district hould vou estimdte
have taKen computer classes on their own outside the district
(e.g.. in local colleges or night classes)?

(%]
(%]

Percent

34. Can teachers who take computer classes on th91r own get release
t1me, have their expenses reimbursed, receive salary credit, or

anything like that? PROBE: What else? o B o
(Circle all that apply)

NO INCENTIVES OR REWARDS ... cvvovvrovereannnn. i

CAN RECEIVE RELEASE TIME TO TAKE CLASSES..... 2
CAN HAVE E\PE\éEé REIMBURSED: =10 +1vvveenn.. 3
CAN RECEIVE HIGHER SALARY.................... 4
CAN RECEIVE PRONOTION TC  '1""STRATIi. 7

POSITION: & v e e 5
CAN RECEIVE "S?EciAL RDocv 6
CAN RECEIVE OTHER REWARL:. il 7

T

ion pULErs as an
instroctional tool in subject matter courses such as math, science,
and Englxsh

M) final questions are about how teachers use microco

35: To the best of your knowledge, are teachers in your district maklng

extenszve, moderare, ot minimal use of the followxng kinds of
microcomputer-based instructional materigls: (READ LIST)

PROBE: In general.
Extensive Moderate Minimal

a. Drill-and-practice programs?...... 1 2 3

b utorial PrOGrams: - v..evooeenn 1 2 3
c Simulation programs”.............. 1 2 3

71
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3o Géné?ail\ speaking, how uell ‘h;egratud into the ongoing curriculum
of instruction are microcomputer-based learn1ng activities atr rhis
time? would you say exrensively, moderately ., or minimally 1nhebrated

into ongoing instruction? PROBE: In general.
(Circle One)
ENTENSIVELY.......... 1
MODERATELY........... 2
MINIMALLY . .......... 3

As we mentioned in our letter. we would alss like to Lalk to two or three
teachers in your district to learn more about how they are using
microcomputers for instruction. We would especially: like to talk to
teachers :who.are currently stng microcompiters regularly as zan
instructional tool for teaching classes-in math, scrence, or English at the

elementarv level and at the secondary level. ~Can. you 'suggest teacheérs for

us‘to-call? - RECORD NAME AND PHONE NUMBER OF PERSON ON YOUR CALL RECORD.
ALSO NOTZ GRADE LEVEL AND SUBJECT MATTER TAUGHT BY TEACHERS NOMINATED BY
RESPO\WL\T

Thank you agaxn S1nce we will bertr\1ng to reach these people soon. we

would greatly appreciate if you could let them know that we will be callxng.
By the way, their interview will be shorter than this one.

WRITE IN THE TIME YOU ENDED THE SURVEY -5 - AMPH
INTERVIEWER REMARKS

(Fill out aftar you Compléte the survey)

37.  EENGTH OF THE INTERVIEW -------cccul5

Minutes
38. DATE INTERVIFW COMPLETED

[l
MO | DAY | YR
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