.

g - DOC GHENT RESOME _ _
ED 210 034 o : IR.009 844 »

AUTHOR ' Sheingold, Karen: And Others
TITLE Study of Issues Related to Inplementaticn of Computer
T . Téchnology i% Schools. Final Report.. .
NSTITGTION Bank Street 0ll. of Education, New York, N.Y. -
YpONS AGENCY -  National'Inst. of Education (DHEW), Wwashington,*
. , .D.C. ° )
PUB'DATE -+ -Jul 81 . : .
CONTRACT 400-80-~0023 : N
. NOTE , 141p. Children's Flectronic Laboratory Memo No.
5. ‘ .
EDRS PRICE MFO01,/PCch6 Plus Postage. :
DESCRIPTORS Case Studies; *ComrputeTr Oriented Programs; Computer

Programs: Declision Making; Elementary Secondary .
Education: *Microccmputers: Needs Assessment;
Outcomes of Education: Questionnaires; *Research
Needs; *School Districts; Teacher Education

.o N . ,

The study reported here was conducted ir order to
discover and identify vays in which microcomputers are now being used
in schools, and *he complex issues which surround their
implemeftation. The purpose of the study was to assist the National
Ths+titute of Educatien ia se*ting priorities for research in the area
of new technology and education.,Three geographicaliy distinct school
districts ¥ith a diversity of microcomputer~applications at both
elementary and secondary levels were,studied. A research teanm
interviewed people at all level's of the school system, and cbserved
students using nicyocomputers in & varjety of contexts. Six trends
.emerged from the study which raise important questions for future
research: (1) differential access to microcomputers, (2) the'
emergence of new roles in response to microcomputers, (3) the lack of
integrationr of microcomputers into elementary classroons and

7 curriculum, (4) the inadeguate guantity and quality of .software, (5)
the inadequate preparation of teaché®¥s for using microCCmputers, and

£ (6) lack of knowledge of effects and outcomes. Sixty-nine references

ﬁw@re appended. (Ruthor/LLS) ’

.
. N
. . -
'

5
RABSTRACT

1

v . N

-8 » ~
. r M
******M********************* sk ok 3k ook ok ok ok ok ok ok sk dk ok ok 3k ok sk ok ok 3k ok ok sk 3k o K 3k ok %k ok ok ok ok ok

© % Reproductions supplied by EDRS aré-the best that can be made *

"% from the original docinment. * .
*************************************4*************»*******************

-

)

EKC o .

ull Toxt Provided by ERIC K




. . .
NS \ .
k4 Y )

=

NN . _ , . A

éi: .. . sPUDY OF ISSUES RELATED. TO IMPLEMENTATION OF

H % . . .

— 1 conmenror covcanow  COMPUTER TECHNOLOGY IN SCHOOLS

\J NATIONAL INSTITUTE OF EDUCATION

D EDUCATIONAL RESOURCES INFOngON . e -

. CENTER (ERIC) K;.

vt d\Tms document has been reproduced)as

received from the pefson of organization,
onginating it

Minotf changes have qgen made 1o improve
reproduction quality

1
. .
® Points of yrew or opimons stated in s’ docu
—_ - - . mema‘%o’t necessanty represent oMciai Nit : R R
Dosit 0n o7 POt Final Report
.

July, 1981 , - %?
q ,

3

/\\ | ' .

, )

Karen Sheingold, Janet Rane, Mari Endreweit, Karen Bfllings

Bank Street College of Education
S
Q
- ¢ .
BT S - ¢
thk& ]
- T -
""\“ ) -
. 1 ‘ R N
, This research was supported by the N&tkapal Institute of
. N . f . « ) s N
NN Education (Contract #400-800023). o
g: / ’ \\'—’ P ’ '
[\ i .
Q - ' . . 7 ) .
A Children's Electronic Laboratory Memo No. 2
N c - -\ ‘
e — 2 ;




PREFACE ' ’

The study reported here was corducted in order to discover
and identify ways’i which microcomputers are now being
used 1in schools, an the complex issues which surround
their implementation.’ The purpose of the study was to
assist the National 1Institute of Education in setting
prioritigs for research in the area of new technology and
education. . '

" _ Because our goals were to discover problems and issues,
“rather than to conduct a systematic survey, we used case
" study methpdology. We selected three different school
systems which were using microcomputers in elementary and
secondary schools and 1looked carefully at what was
happening at each site. Our researchers came &0 the
"project with varied points of view, and the participants we
interviewed had differing perspectives on microcomputer
activities in their school systems. 1In the pages that
follow we have described what we saw and were told at:each
site, as well as the issues that emerged as being most
salient.

Y Our study was descriptive, not evaluative. We reported -the
’ positive effects which participants told us about as well
as the pr®blems which were part of implementation at each

site. We did not attempt to compare sites with each other .
by some standard of success or achievement. Just_what such
, a standard might be, given the ,varied forms of
implementation we observed, 1is in itself a verys difficult

question. |
. This report. is organized into five chapters. In the
introductionf\r}iterature is reviewed which serves as a
. bqgkground for- the design and methods of the study.
Chapters -two through four constitute the three case
« studies. Chapter five 1is a. discussion of the trends,
problems and, issues which .emerged as most salient from this
research.

‘. Although a draft of 'eadh case study has been reviewed by
- participants at the respective site, we, the authors, take
full responsibility for what is presented here.

, We would 1like to thank all of the people at our sites and
' pilot sites who gave so generously of their time. Kenneth

C. Laudon provided a critical reading of this manuscript

and helped Gs to maintain a socggological: perspective

throughout the Fesearch. =~ Laura ryant's careful work
. burned a multitude of notes and scribbles into a readable
, manuscript., : ’
/ i Qn
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ABSTRACT

This exploratory, multidisciplinary study identifies a
research agenda for the ‘educational implementation and
impact of microprotessing technology. Sociological research
on the impact of computers in organizations suggests a rich
set of implications to explore, the central one being that

_implementation ‘and impact occur within social- and political

contexts. Individuals and groups who use technology, plan
fqr\ﬁxs use, and evaluate it powerfully shape its effects.

., The organizational 1levels dJin an educational . system =~

-

community, school, classroom, and individual teachers and

students - provide the structure for investigating the "

issues which follow from the sociological, psychological,
educational and technological perspectives which inform
this study. ’ ‘
g?ree geographic;ily distinct school districts with a

versity of microcomputer applications at both elementary
and secondary levels were ° studied A research team
interviewed people at all levels of * ‘the school
system--district administrators, school administrators,
computer resouce personnel, media specialists, teachers.
students, and community persons. Students were K observed
using microcdmputers in a variety of contexts. i
t .

In general, school systems used microcomputers in ways
consistent with their own goals, needs and ways of
operating. In Salerno, a large ‘southern city, -authority
and resources were centralized. The school district is
eager to improve students' scores on basic skills, and the
microcomputer is ‘one way to further that goal. The
district itself has developed a comprehensive basic skills
mathematics package - for students who are below grade level

in grades one through eight. 1In most schools, students use

micros in a resource room on an individual basis. -«

In Granite, a midwestern city school district, . some
resources and authority are centralized, but actual use of
microcomputers and decisions about us& are made within 'each
school. A state organization ctoordinates and facilitates
instructional computing at all levels of education. While
there is broad commitment to computer 1literacy, teachers
themselvde decide how to use computers with their students.
At the ' eMementary level, there is a wide range of uses of
micros, wRile at the seéondary level micros are generally
part of math and business courses.

N .'> » ‘ - . ~
In Greenview, a small suburban community 1in the,northeasﬂf
decision-making about microcomputers "is primarily at " the

grass roots' level, with céntral administrators providing °

‘.support and encouragement’. In many schools teaclier buffs

have emerged--teachers knowledgeable and enthusiastic about
using microcomputers who are eager to involve others in

/ @
.

)
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their use. Micros are used for ‘'many purposes at Bhe

ementary level, and primarly for 1literacy and programming
the secondary level. T

4 ¢ ,

Six grénds emerged which raise importaéi questions - ,for
futute research; These: gre: (1) differential access to
microcomputers, (2) the emergence of new, roles in response
to microcomputers, (3) the lack . of integration of
microcomputers into elementary classrooms and curriculum,-
(4) the inadequate quantity-and "quality of software, .(5)
the inadequate preparation of teachers for using
microcomputers, and (6) lack of knowledge of effects and .
outcomes. g ’
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CHAPTER ONE

I INTRODUCTION

Background Literature

The technoloéical developments of the past decade, which
have resulted in the increasing__memory capacity, and
decreasing cost of migroprocessor chips,. herald a new era
of technology in education (Bell, 1979; Hakansson & Roath,
1979; Langenes, 1978; Molnar, 1975). In the recent. past,
schools wishing to provide computers - for their students had
to" invest large sums of money 1in equipment and/or
communications costs for time-sharing sysfems, as well as§

‘in trained personnel. These -constraints resulted in

computer uses primarily by large eduycation/systems w1111ng
to invest large sums -of money-'in technongy--the state of

‘Mlnnesota beingd a/prlmary example.

With the comlng. of _ the: microcomputer--inexpensive,
portable, easy to use and maintain--much more widespread
use of technology in education is now possible. An

"interested teacher or administrat®¥, who only a few ye

ago would have had to persuade a state or city school board.
to make a commitment of $10,000 to $20,000 per terminal to
a time-sharing system (Luehrman, 1979), need only persuade
the‘ PTA to donate a $1,000 microcomputer. Indeed, some
PTA's initiate such a donatlon.
Overall, then, the personal computer/ fits the essentially
local, decentralized nature of education in the United
States. Not only cdn local decCisions be made about its
purchase, but also about its use. A teacher can, at least
in principle, make decisions about how, to use the comglter
in, the classroom, without being dependent upon a central
computing and software facility. 'Because the cost, -
portability, local control, and ease of maintenance of the
microcomputer makes it much more accessible to schools. than
were previous systems, there is an enormous potential for
increased instructional use, scope, and personalization.

N ’ ‘ . .

But a piece of equipment does not a revolution 'make.
Oettinger (1969), in his thoughtful ' essay on computers in
education in. the pre-microprocessor era, concluded that
there was much in the very structure of education which
mediated against  effective 1nnovht10n--a ’system which he
characterized as rigid, yet fragmented, lacking either
centralized authority or génuine flexibility. Within the
classroom, Oettinger claimed, pedagogy and curriculum were

.unchanged by access to a computer.

While some mey disagree with Oettinger'é judgment, or
question his lack of empirical,.evidence, few would claim
that the promise of instructional compiting in the early -




1960's was realized (Bunderson & Faust, 1976). Aand; while
the new technology : does differ in many important respects
from the old, expectations about educational impact must be
viewed cautiously. " There are many steps between putting a .
machine, albeit a .powerful, engaging macHine, into a
classroom and making a difference for children and teachers.

Equally as important’ as recent technological developments
ate ‘contributions from - the fields .of artificial
intelligence, psychology, and education which have . expanded
the vision. of how computers might He used io~the classroom.
The computer-assisted instruction approach, well-developed,
documented, and widely implemented -(Suppes & Morningstar,
1972) 5, .puts the 1learner in a. relatively passive stance
vis<a-vis the computer and emphasizes drill and practice.
New dpproaches, in contrast, emphasize placing the learner
in an active role, Giving the <child the initiative, -
., enabling . the child to take control and be the "teacher" of
the computer, is thought to facilitate powerful learning in
many areas (Papert, 1971; Bork, 1975; Dwyer, 1975;

Bamberger, 1972).

]

However, the kyowledae which children need to be in control
of computers, as well as the educational context for such
mastery, are difficult to put into practice. Teachers must
determine whether this kind: of use is consistent with their’
educational philosophy and their sc¢ ol's curriculum. 1f

. S0, they must take time to 1learn how to make these
approaches work §&n their classroom. ‘It 1is much 1less
démanding of teachers to switch on a drill and practice
program than to help a student master the machine or to
create software which enriches the curriculum. Moreover,
administrators and school boards may want drill, and
practice in the hope of improving students' standardized
test scores. - )

Even® though we now have both a powerfd; technology and
creative ideas about how to use it to enhdnce education, we
do not know enough about implementing computer programs in
schools, and what the effects of the new technology are
likely to _be on chjldren's education. The technology is so
new, there has -not been .time to study it. Fortunately,
there 1is already a large research literature on computer
implementation in other kinds of organizations.
Sociologists have 1looked carefully at the implementation
and effects of computers in private industry, government,
and the military for many years. . A review of this
literature provides a rich source of information from which
hypotheses can be formulated about education.

The'Sociologica16Perspective on the Social Impact of Computers

-

Social science work in' the area of the social impact of
computing can be divided into three broad areas of concern:

‘ _ . / ‘ .
.
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1.° Social factors in implementation: studies 'bf
invention, diffusion, initiation, desigg/planning, and
implementation. :

2. The organlzatlonal 1mpact of computers: ~“studies of
change in’ information flow, decision-making, the balance of .
power- among organlzatlbnal sub-groups, and changes in the
nature of work.

“~ -

3. Critical social values: studies of equity, social and
political accountability, professionalism, program goal}
/and service quality. ,

Each of Ehese areas is disgussed below. °

-

Social Factors in Implementatlon

In the last decade the key insight brought to the study of°
society and computers by social scientists .has been that
"compukers do not impact society 1like two ships colliding
in- a stormy se€a"™ (Laudon, 1974). - Instead, what one
observes. 1is a complex interaction of technological .
development, market forces, professional and popular
ideokogies, and powerful interests and values. To be sure,
technology and.society are reciprocally related (Mesthene,

* 1972). But for social scientists and historians the most

interesting.questions are the ways in which society affects
the use of -~technology (Winner, 1977; Westin, 1968;
Mowshow1tz, 1976; Rule, 1974; Anderson, 1979). ‘This
perspective is reflected in research on social processes of
diffusion, organlzatlonal initiation, and 1mplementat10n.

Most .0f the hlstorlcal work on the development of computers
has' been done by computer scientists, especially those
closely associated with this early history (Wiener, 1954;
Weizenaum, 19Y7; Goldstine, 1972). Early "rationalist”,
views on ‘the development, .design, .and implementation of
computing systems emphasized organizational "needs" and
technological® requisites (Simon, 1965, 1977; and Licklider
and " Vezza, 1978). These vrews have been replaced ‘by
research which emphasizes the/ socio-political environment,
political ecqnomy .of organizations, and specific mechanisms
of implementation. Laudon (1974, 1977), Danziger and
Dutton, (1977), Kling, (1978), Kraemer (1977), and

_Danziger, et al, (1981) have documented the role played by
~ interpersonal factors such as trust .and .credibility in

effecting the adoption 0of computers in the‘publlc sector.,
Similar coriclusions have been reached about the prlvate
sector. Interpersonal factors are more significant than
technical merits of system design (Pettigtew, 1973). While
the size and productive nature of an organization are
important (Gerspn and Koenig, 1979; Danziger, et al, 1980).
they alone do’ not account for the adoption of one °*system




over another. L

In the areas of design and implementation of computing

’ systems, social scigntists have had perhaps their largest
effect, Numerous studies have documented that a 1lack of _

"user" participation in system requirements' specification,

.software development, and organizational role contribute to

system "failure." Failure includes low wutilization,

‘ rejection, or misuse (RKeen and Gerson, 1977; Kling and

gcacchl, 1979; Alter and Ginzberg, 1978; Keen and Morton,

\Jd78; Lucas, 1975; Mumford and Banks, K 1967). Nowhere has

this been more appareht , than in the development ' of

, ’management information systems" (Markus, 1979; Laudon,

: 1974; Danziger, et al; 1981). )

It is important to note that these studies were done in the

late 1960's and early 1970's. Now that many organizationg ‘
have developed their own internal expertise, the tendency

to impose systems "from the top down"™ may have lessened.

The development of micro -and minicomputers, distributed
pracessing, and inexpensive message switching networks may . 4
also have reduced the d&ifficulties of adjusting system
capabilities to user needs. This possibility, however,

raises new research issues with regard to management

control, security and integrity. . , . _/

- Al

Organizational Impacts \

/

Speculations in the 1960's about the computer's impact on
organizational . life  presumed an almost limitless
organizational - ability to collect, store, and process
information, presumed the development of precise analytic
schemés to. describe social reality,.and finally, presumed
the emergence of a new technically trained management &lite
capable of ' defining policy options and outcomes (Bell,
1973; Brzezinski, 1967). .These ingrediernts were- thought to
assure more rational decision-making, a shift of power
towards central managers and experts, . (Downs, 1967), and_an
- upgrading of work skills for -much  of the working
population. Some see these as positive @evelopmenﬁs.
Others are concerned about the ©possibilities of Jon\
- . obsolescence and losss of skills, the decline of ™ - .
3 organizational pluralism, and “the growth of huge
centralized institutions (Galbraith, 1978),. Research ' on
computers and organizations in'the 1970's has been unable T
"to gonfirm either of these views.

s

is ambiguous. Computers can be use® as ‘a to to facilitate

The computer's impact on organizational ppwggégelatignships
Centralization of budgetary and ' politi®al authority

(Laudon, 1974). They can also be used by agencies. aad

departments to insulate themselves from' domination by $*
Centrdl management (Markus, 1980; Colton, 1978). 1In highly |
. differentiated and complex federal~state systems, such as .
, - ' . , A
7 K .
5 e ~ ¢ A
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the FBI's National Crime Information Center, LTE?\~
federally-funded state . disability systems? central:
authorities may ‘impdése standards but sare less able to
determine the use and function of information by 1local
authorities, (Laudon, 1980; Westin, Boduslaw, and Hoffman,
1979). Perhaps the safest generalization here is that
computerized information systems tend either to reflect or
reinforce existing patterns of power and authority (Kling,
1974; Danziger, et al 1981). o

Recognizing that computers have not changed organizational

"decision-making or power arrangements in_fundamental ways

does not mean that they are unimportant. Computers have
had a large impact on program administration, budgetary
procedures, inventory control, * production process control,
forecasting,__and planning prodedures. They have provided
significant "technical .benefits"™ such as more and bétter
reporting, faster information’ retrieval,. faster
decision-making, and more efficient use of resources. All
of these improvements have benefited management, employees,
customers and clients. These consequences, however, do not
add up to the revolution in organizational 1life that . was
predicted a decade ago. Such predictions overestimated the
power of information processifg relative to other forces,

. and underestimated the diverstiy of American organizational

life into'which computers had to fit.

The most controversial and.least empirically.grounded area
of computer organizational impacts concerns the effect of. °
computers on work. Computer-based ‘administration and
production control systems have restimulated an unresolved
debate of the 1950's over the impact of automation on work.
Here there is no shortage of .opinions. Bell (1973); Meyers
(1970) and others in *the "information ,soclety" tradition
forecast the growth of information and knowledge-based
jobs, and a further transformation in which specialists and
professionals -are relieved of time-consuming and repetitive
work. Braverman 11974), Briefs (1979) and others predict ~
that management will replace unreliable "human machines”
with more reliable general purpose machines and will
routinize white collar work._  This will bring about a
decline of self-expression in 'work, closer supervision of
workersy decimation of middle management, and £finally,
"de~skillizatiqn™ of both blue collar and professional work:-
(§ge also Argyris, 1973; Mann and Williams, 1960; Whisler;,
19Y0; Mumford and Bankm=1967; Noble, 1977). These concerns
are’ so intense in Europe that several, Scandinavian -
societies have statutes mandating that workers p9rticipate
in systems developpent projects. (Nygaard, <1979; ~Anderson,
and Jappe, 1979) .. ‘ ' : ‘

§mpirip§l';esearch on tebhnology and. wofﬁ life has been
infrequent (especially in the United Sbates), unsystematic, -
and over—generaliged. .In a series of studies, Laudon found

-
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that social workers® fear of a
materalize when they were replaced by clerks using
computerized data bases- to make welfare decisions: that

loss Of skills .did -

~ police feared and thus successfully resisted, <¢loser

sipervision with the advent of computerized command/control
'systems; but that social ‘securlty

receptive’ to a ‘'data-base system

. information and more rapid retrieval,
" their skjlls and pay. On  the other hand, Laudon found that

workers were h1ghly
that éave them more
+:as well as up-graded

criminal court -judges feareg the loss of autonomy - vis—a-vis

state and federal criminal J;

stice systems -which keep track

of their decisions and their productivity (Laudon, '1974;
1980).. Some, researchers have found that the use 'of
.computerized systems 1led to a degradation of skills among
job complexity among -
Weinberg, 1979). Others
have found, however, that among white collar .and clerical
workers, automation results in modest increases in job
skills, job 'significance, and job pressuczes with little

mechanics (Noble, 1977) and a loss
tobacco workers (Albin, Laudon, &

change in job satisfaction (Kling
Jappe, 1979). »

of
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-1978; Anderson, and

¢

Thus, contextual variables (such as the'pational political
context, the nature of the occupation, social and economic
factors, and the goals of management) are all, significant
in. med1at1ng the ‘influences of computers on ‘work life. .

Crltlé%l Social Values

The rapid development of ?comput
previous technologles-—has raised a

and of -computers in part1cular; 1s an important factor in

er

L]
, ]
)

.

technology-~as' w1th”

number of  broad issues
related to social values. Insofar as computers threaten’ or
alter . social values :and - institutions, they . offer
¥ opp rtunitieg to- address these issues. It 1is, however,
difficult ~ tos separdte a éercelved threat from actual
impact. Nev%rtheless, the. publlc perceptlon of technology,

shaping the use of technology both through market forces

an¢ government programs.
* . e o L2

we

' ’
.

t ‘ .
,pri{acy, confldentlallty, and freedom of infébrmation” are
-known issues ‘- commonly associated with the development

of 'public and private data banks (Westin 4nd Baker, 1972).

More recent but ©perhaps less we

11

known concerns are.

equity, accountability, professionalism, service quality
and program-—goals. Problems of equity arise insofar as
societal subgroups, have differential
training=in thé - use of new information tools. In recent
;Congressioral studies .- there has been -a growing interest in
these problems (Offlce of Technology Assessment, 1979;
Laudon, 1980, .1979). When traditional® legislative
mec¢hanisms beceme 1ncapable of overseeing high technology
programs, problems of.-legal and political accounﬁablllty

arise (Kling, 1978; Laudon, 1980)..

}
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levels of access and

' Because -information
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technology 1is better suited to some organizational goals
than others, problems of program balances arise; e.g.,
police arrest functions vs. prevention of <¢rime, math
programs vs. literature programs in CAI packages (Colton,
1978). Making efficiency and cost-saving the primary gdhl
of information systems may have negative impacts on service
quality, especially when' data bases re allowed to
deteriorate 6r when the mystique of an information system
supplants common ‘sense judgment (Sterling, 1979; Laudon,
1980; Anderson, 1979) . Finally, problems of
profesgionalism arise when” computers become pbstacles in

‘the client-professional relationship, when they operate as

administrative supervision instruments rather than _freely
chosen tools, and when they reduce the discretion allowed
to professionals. ‘

The negative impacts of information technotrogy outlihed
above may, of course, never occur.. A decade of research on
the relationship between information techmelogy and society
justifies the conclusion that computers do sot-in any
simple sense affect society. ~ Information technology
appears to .- be more socially malleable _.than other
technologies, and it appears to be 'developing along 1lines
which permit greater degrees, of freedom -in its use. It is

the users of the technology--pevple, organizations,

institutions--which shape its impacts.

. Implications of Sociological'Review for Current Study

Many ~ implications can be drawn from -the sociological
literature about possible issues in the implementation and
impact of microcomputers in education. The chief
implication is that the computer does not have any simple
"impact" on an organization or the people in it. Its
implementation and use are embedded in a complex System of
social and political relationships. At all 1levels of

implemenhation and use, we need to Eonsider the interaction -’

of the computer with the social system which surrounds it.
We also need to understand how this interaction changes
over time, as computing activities influence the social
system and the social system shapes ¢the influence of the
technology. This recognition of thke interactive nature of
the relationship between the computer and the social system
informed our approach to the study. Put briefly, the
implementation of computers in classrooms was seen to
reflect events at many lévels of the school sygtem. All of
these levels were investigated.

Conceptual framework

; .

. LN

The conceptual framework of this project was derived from

the different structural levels defining the context for

the implementation and impact of microcomputers: the

community, the school system and school, the classroom, and
. \ ;

> ° .
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the individual c¢hild and teacher. Decisions which are
made, events which occur, ‘and beliefs which are held at
each level may wultimately affect™ the nature and scope of
the impact of the computer on children and teachers in
classrooms, The questions we raised and hypotheses we
suggested at each 1level were informed by a number of
perspectives--those of the sociologist, developmental
psychologist, edugational curriculum specialist,
educational researcher, and instructional computing
specialist. The ?structural levels" approach permitted all

-of oOut concerns to be included, while at the same time

presenting a multidisciplinary framework,

In general, we saw the four levels as a set: of nested
variables. The local community, the'school system, and the
school are thought of primarily as independent variables
which affect the next two levels - the classroom and the
individual .teacher and children in° it. - The classroom
environment may be a dependent variable with respect to the
orgamization ~of the school, but an independent variable
with respect to the functioning of individual children and
teachers, —

The process of, implementation can have effects, not onl?‘at
the individual teacher and child 1levéls, but also at other
structural levels. Authority relationships and educational
values are examples of factors which may change as a result

. . of the compl ex set of events which make up . the

technological and éducational innovation.

Issues which this research was "~ intended to uncover can

/ emerge at any level. VYet they are 1likely to have origins

and effects at more than one level. The combined concern
with the sociological, educational, psychological ahd
technological issues made it possible for us to suggest how
events at one 1level, such as the school system's

“administration, can ultimately have important impaat 6n the

education and development of students in classrooms.

Research Questiogs

In this section, - some of the more salient gqhestions which
informed this study at each orgahizational 1level are
described. Others are easily inferrable from the interview
and observation gﬁides included in the appendix (See
Appendices A and B).

Community., T%e community context for the school system and
microcomputer implementation - was investigated. Some
communities, because of the work 1life and/or value systems
of its | adults; are -more supportive of computers in
education than are others. We wanted to identify which
factors in each community were related to computer use.
Questions about the 1local economy .and about specific

w
’ #
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community input to school decision-making were important
here. o ’

School System and School. Since . computers ten o reflect
and reinforce existing patterns of authority and \influence,
we expected that decisions about the computer--what to- buy,
who should have 1it, where it is to be lodged, and what it
is used for--would be made by persons who are in Troles of
power and authority. ‘ - .

(N

On the other. hand;, the. low cost and portability of
microcomputers make it possible for the existindg structure

6f authority to be bypassed. A "top down" . political '

process may not be required to put one microcomputer into
one classroom. We investigated the .process by which
computers got into classrooms, as well as the degree of
teacher participation in this process. Moreover, we wanted
to know whether the degree of teacher participation in
decision making and planning £6r microcomputer use was
related to scope of implementation.

We also asked about the rationale and purpose for the
introduction of computers. While efficiency is an argument
often used in support of computing in education, (Bunderson
and Faust, 1976) the goal of efficiency may be detrimental
to teacher morale and productivity. Other goals however,
may elicit support and e®agreement, The purpose and
philosophy of a' ‘'school's computing program and thow widely
agreed-upon that view is within the schoel were both
central questions. — '

Questiong about access, interest and familiarity with
computers were also ,important. We wanted to know whether
students who used computers extensively made up a small
subset of the student populgtion based on such factors as
sex, achievement level, or sociceconomic level. Connected
to the issue of differential use of the computer was that
of a computer subculture-=a group of students (and perhaps
teachers) who spent a great deal of time with the computers
during and after school. We wanted to know if such groups
‘existed, and, if so, whether they were large or small,
inclusive or exclusive, and ones which other students wish
to be a part of or to avoid.

Classrooms. At the level of the individual classroom, the

intended and actual uses of the computer were compared. We
were aware that computers intended to alter “the process of
teaching and/or learning could be used in ways- which
_paralleled, and perhaps reinforced, ongoing practices
(Fullan, 1972). We .felt ‘it was critical to know wyhose
.intentions were being put into practice and how they were
implemented. & ’ . .

-

Regarding the computer as a mode of instruction in the

Y

U
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classroom, we asked what effect it had on other modes of
instruction, such .as . the teacher, peer, teaching, or
audiovisual modes. Did the computer, for example, lessen
the 1likelihood. of children working to®ether and being

" together in a classroom? Did it change the nature of the

teacher's role a classroom, for example, from one who gives
instruction to one who facilitates instruction through the
computer? . . ‘ . ,
Closely ‘related to these issues . was whether the
computer—-both in terms of the subjeft matter for which it

was wused and the way in which children interacted with'
" it--was integrated into the classroom curriculum. Did it .

enhance and strengthen the curricular goals in the

Classroom, was its use unrelated to these goals, or did.it -
.detract from them in some way? - &y . . o

Questions of power, authority, and access were also
relevant at the classroom level. Was a classroom social
structure reflected in who used the computer for what, and
under what circumstances? Did the computet,  in fact,
change the structure of power and authority in the
classroom? Within« the peer group, were there students
whose esteem in the "~ eyes of their peers was increased by
their computer competence? Was the authority relationship
between student gnd teacher affected by the presence of the

ggfggper?

Individual Teacher and child. At the level of Fhe
individual teacher, there_ were many issues regarding
professional role. Was the computer seen as a threat, as

"something which.could displace or degrade the teacher's

role? Dpid teachers feel in competition with the computer,
itself a kind of "teacher” in the classroom?

Concerns about the teacher-student relatidhship, as well as
about the teacher's autonomy, followed from studies of the
effects of computers on professional roles. We wanted to
know under what circumstances the computer interfered with
teacher-student relationships and ether the presence of
the computer and prescriptions for its use reduced the
choices teachers could make about instruction for their
students.

Many of these issues were, we assuﬁed, related %o the
degree to which' the teachers had -adequate training. and
support to master the computer and to use.it in ways
consistent with their, teaching andl learning goals in the
classroom. How much training and support was required to
meet teachers' needs was of gourse, an important guestion.

At the 1level of thecindividual child, a central factor
contributing to the educational impact of the computer, we
assumed, was the way in which the computer was used in the

-~
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classroom. - Here we were not interested ¢in subject area,
but rather in-" the kinds of interaction required and
permitted. - The possibilities range from drill and

practice, requiring the lgast active engagement on the part
of the child, to using the computational power of the
computef to solve problems, to conducting simulatisns, to
designing programs to teach something to other children, to
teaching the computer .itself (Licklider, 1979). While we
wished to study what students learned as a result of
different kinds of intéractlon with- the computer, we were
aware of the methodologigal limitationg to doing so.
Questions +to teachers about what students learned were
intended to shed light on these issues.

We had questions about :the emotional and social
consequences of computing. Do some children make gains in
self-esteem and motivation associated with mastery of the
computer, while others experience frustration and

disappointment? Socially, ° computer competence could:

enhance.a child's status in the peer group. Alternatiyely,
socially isolated children could use the computer as a way
further to isolate ¢t selves from their peers. All of
these possibilities were explored. -

i

Research Design Overview

In order to investigate the many research questions which
informed this study, case study methodology was used.

o

Because case studies--intensive, independent -analyses of

particular situations--make use of information from a wide_

variety -of sources to provide .a comprehensive description
of present conditions and their history, they are ideally
suited to the multldlsc1p11nary, exploratory nature of this
1nve§tlgat10n.

‘Case |studies were compiled for three sites selected for
-their diversity. At each site, researchers collected

information about each of the structural 1levels through
interviews and classroom observations.

Information from each site was summarized, coded, and
organized. At case study -seminars, the research team
synthesized and analyzed the information and identified the
issues which emerged at each .level at each site. Once all

three case- studies were completed, summarized and

1nterpreted, the resear¢h team compared sites to analyze

issues which were '‘common and unique. This final report
identifies issues of implementation - and impact of

microcomputers in education which warrant. further study. -

Site Selection and Sampling

L)

Site Selection

-.‘} R
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‘A number of school “systems were identified ' as potential
. Bites because'.they had significant microcomputer use at
both the elementary and secondary level. From these, three
were- selected because they differed significantly from each
other and because they promised to be rich sources of data.
The sites selected for intensive cvase studies were: a
northeastern. suburban community, which we shall call
. Greenview, a large midwestern city, to be called Granite,
and a large southern city, to be called Salerno. These
sites differed in several ways.

First, the sites were geographically diverse, representing
three geographic areas in the country. Second, they were
diverse in terms of population. Greenview was a primarily
white”middle class community. On the other hand, Salerno
had substantial black and hispanic populations, and served
children in 1lower .as well as middle socioeconomic groups.
Granite. also had minority populations (blagck, native
American, Asian) and varied socioeconomic groups.

Third, these sites represented diverse uses of the
- computer. Among the three sites were included almost all
of the uses and purposes of microcomputers ' in public
education today.

All these sites had been previously involved with computer
instruction via central computers. While sites were not
selected on this basis, we found that sites making
relatively extensive use of microcomputers had a: history of
using mainframes and termin?ls in -instruction. This was
" true both of eur candidate 'sites and of those we finally

‘selected. 2

/

U‘

Sampling ‘
Sampling for schools at each site was carried out in a
manner that maximized diversity of information sources. 1In
Greenview, because the system is relafivély small we were
able to visit every school which was using microcomputers.,
At the larger sites, however, we{_ sampled from the many
possibilities. Schools selected represented the variety of
applications and populations in the district. Decisions
about which schools to visit were made in cooperation with
district personnél. Within schools, ‘decisions about which
teachers » to interview .were made in cooperation with
principals or their designate.

We visited between seven and twelve g8chools at each site.
- In each school, we "spoke with teachérs who were. centrally
involved with'the microcomputer program. When possible, we
also spoke with teachers who were peripherally or not at
all invo}ved by choice or because of limited resoirces.
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We observed formal classrooms in which microcomputers were
being used, as well as 1libraries, resource centers and
computer clubs. We interviewed students in each of these
contexts. v

x

At each site, we also interviewed district administrators,
coordinators of computer education, as well as community
persons. FProm the community, we spoke with school board
members, parents, and other persons who played an active
role in the use of microcomputers in the schools.

DataCollection ¢

Summar

Infofmation for ~the case studies was collected through
interviews and observations as well as from newspaper
reports: and local documents. about the use of microcomputers
in schools. The major question of the study focussed on
the interaction of the microcomputer and the social system,
how .this ieteractlon developed over time, and how it may
develop in'the future. The data collection included the
different structural 1levels within each community: the
community, the school system, the school, the classroom and
individual . students and teachers. The emphasis was on both
what happened in classrooms, and the social and political
contexts that influence the classroom.

e

A three-member team, made up ©of researchers skilled 1in
interviewing, classroom obgervation and assessment of
instructional applications of computing Jjointly visited.
~each site for a week. In addition, the principal
investigator visited each site for a few days. During their
visit, the team intervwiewed individuals who have taken an
active role regarding the instructional use of
‘microcomputers, and observed formal and informal “®ontexts
in which microcomputers were used.” Individuals interviewed
were selected to provide a diversity of opinioTs, points of
view, and levels -of involvement. Intetviews were
unscheduled, semi~structured and open-ended.

Méthods . y L
. ’ / / - '
Community interviews. Individuals in the community who had
played a role ip the use of microcomputers in the schools
were interviewed. This included members of the, school
board, parents of some of the students; members oﬁLHome andf
School/ﬁssociations, community leaders, and employers. They
were asked to describe factors which influenced. recent
school policy and how these factors affectgd the -iallocation
and use of microcomputers. They also were asked about the
role of individuals from the community in initiating,
, supporting and influencing ~~decision-making on
_microcomputers in schools. '

”
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School system - ;interviews. Central administrators-
-superintendents, . assistant superintendents, and
instructional coordinators (e.g., coordinators for computer
instruction)-were interviewed. . They were asked: about the

history and .financing of the microcomputer program, how
microeomputers are being used, what factors contribute to

the differential involvement of schools and teachers, and:

the impact of the computers on administrators, teachers and
students. * .In addition, they were asked about their

- expectations and hopes for the future of microcomputers in

their system,
o - ’
School interviews. School principals and assistant
principals wete asked about the history of microcomputers
in their school, current funding and ,uses, provision for
staff training, and their assessment of the effects of
microcomputers. They were also asked to comment on future
expectations and hopes.
» hd 3

Teacher interviews. - Teachers were asked to describe their
participation im_ pkanning for microcomputers, and the
training and support they received. They were asked about
their instructional goals for computer use? whether the
computer is integrated into th®& curriculum in a way which
is, consistent with their,views about teaching and learning,
and whether the computler has changed their view of their
professional role.” They were azked whether there have 'been
any changes in the clasdroom aufthority structure, and if

there have been effects on other modes of instruction. They.

were asked to discuss the impact of \the computer on social
life in the classtoom, as well as on individual, students
intellectually and emotionally.

Student “interviews. Students were asked hQw the
microcomputer is used in their cIass, who uses it, how they
feel about .worKing with it and whether they use it.“'in other
contexts. They were .asked what they have 1learned abgut
themselves and about school subjects through using
computers, and what they see as the advantages and
disadvantages of,uging computers for learninds

Classroom observations. Classrooms were observed to
provide information about how computers were used, by whom,
and for what purposes. The kind of interactions that are
permitted and required, the diversity of applications in
evidence, and the role of the teacher in the classroom were
recorded, along with students' and teachers' .level of
involvement with microcomputers. To study “issues of
access, we recorded the number and type of students
interacting. with the computer, as well as assignment of

students ‘to particular uses of the computer, We also

studied the teacher-student interaction and student-student

interaction that occured. Any apparent' hardware and
21()




software problems and limitations were noted.

-
-

Besearch Procedures

Preparation: seminar. A research preparation seminar was
conducted in advance of thé pilot study. Each staff member
was -responsible ,for a portion of the seminar. The group
studied a glossary of computer ~terms and discussed in
particular those terms with ambiguous meaning, such as
computer-assisted instruction. It was noted that these
terms would require clarification during. interviews. The
political and interpersonal issues involved in entering and
visiting school systems were discussed. , Strategies were
suggested for making site visits as smooth was possible.

The staff reviewed observation téchniques wHich varied from
descriptive to inferential. ‘- Placing our, technigques on the

.more descriptibe end of the continuum, we discussed the

kinds of inferences which could leditimately be made on the

basis of these observations. We also discussed those.

variables which are most appropriately studied through
classroom observations. The observation-<form was revised.

o

-We ‘outlined ‘éhe strengths and bitfalls of open-ended,

unstructured interviewing, and reviewed in de®ail the many

‘issues which interviewers must keep in _.mind. A teacher

interview was then role played and discussed., The

interview guides were revised and detailed plans were made -

for the pilot site visit. - '

Preparation: pilot study. A two-day pifot_ study was
carried out 1in a New York suburban community which uses

microcomputers - extenstvely. We interviewed a’ district .

administrator, computer -coordinator, and two__princ@pals
(elementary and junior high school). We also (interviewed
teachers and observed classrooms in elementary, junior high

. and high schools, We interviewed elementary ahd junior high-

students as well. - " =

Following the ° @¥sit, we made some changes in our
observations and interview procedures. We conducted a case

."analysis seminar, identifying the problems and i%sues which

characterized.the pilot site. A case outline was prepargd,
which was then used to ogganize and summarize information
from each research.site *in the 'main study. On the .whole,
our +*data collectjon methods were comprehensive and
effective for obtaining the information we needed.

[ .

Methods of informing and securing permission. Prior to

contract award, each site had been contacted and letteérk of
interest solicited. After receipt of the NIE contract,
each si;e' was contacted _again, and given more specifics
about the project. ‘@Permbssion was then obtained ‘in a
site-specific  manner. In Greenview, permission was

4 PR .- -
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‘geemed warranted.
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obtained through the coofg%;:>br of computer instructiona_

Subsequent . to ,® this the . two district - assistant

. siserintendengs met with the principal investigator to
" Q

rify procedures and finaljize plans for t%e site visit.

IR Granite, permission was obtained to visit two ,schools
which had what we considered, interestihg omputer
‘applications. Subseduently, we were put in touch with a
school system mathematics consualtant who facilitated our’
visit, arranged for meetings with district administrators,
and ptovided us with names of ‘a1l of the schools using

-microcompuiters in Granite. The research team then arranged

details of school entry, data collection, and scheduling

for' all the selected Granite schools® . *«

In  Salerno, petrmission was obtaihed through district
administrators. Instructional Computing persgpaél' worked
out the details of school entry and scheduling;v

o~
‘

Confidentiality of information. Th€ ‘names of the sites
have been changed, to keep their identity confidential. It
is. possible, however, that ‘experts . in the field will
recognize the sites. Although no names. are used, it is
also possible that some individuals may recognize
themselves (or _others) in reports.  all - participants had
the option of “giving .us information, to., be .used for-

<

2

background purposes only (i.qgf complete anonymity) if they -
f

wished. At the beginning o ‘
were informed of the purpose of the study ‘and that’ the
information they pro(}ded would be confidential.

-~ : . .
Participants at each site had the opportunity to #eview -and
comment on a draft of the case study <of their site.
Although participants did not have the right to cemmor ,what
was written, they could' correct inaccuracies and further
strengthen the disqguises of sSome individuals, .if that

- 3 '
,
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ach interview, ~partic§gants

On-site data collection procedures. Before arriving- at a - *

site, the research team arranged :with schodl system

personnel which schools 'were to be visited, and scheduled-
classroom observations and interviews with some teachers

and the principals. In addition, they scheduled interviews

with district adminigstrators, and sofie_ school - bbdard and

other gommunity -, members. @Ejime was left in thiQﬁchedulg 80

that reSearchersicould follow up on leads whieh developed

while they were at the site. - .

All members of the research team were trained to ~conduct’
every type of data collection -in the research plap. This

maximized the-+flexibility of  the team at each site... One

team member was in charge of scheduling and task- assignment

at each site, -

/
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For classroom observations, we observed for a minimum of 20
minutes and then spent the remainder of the class period
interviewing students. The observation -and student
interview session was usually -followed by an interview with
the teacher, on the assumption that the teacher interview
would provide more iggight if it followed the classroom

observation. - » . .

-, N
Researchers made notes as they interviewed and observed..
Important information, however, was often obtained through
informal observations and talKs 1in hallways or during a
. meal. Under these circumstances, notes were made as soon
as possible after obtaining such information.

In the ‘evenings, researchers met and, using the ‘case
outline for a gquide, filled in as much.informatlonvag they
could about the site. 1In this way, information gaps were
identified and plans ' were made to collect -'missing
information while, still on site. When necessary,
°participants were phoned after the.site visit to clarlfy
information or to provide additional detall. .

™  Analyzing, Synthesizing and Reporting the Data

Immediately after a site visit, each member of the research
team: ' ‘ '

1. Filled in details which may not have been recorded at
the time of an, interview or observation.

3

2. Summarized each. interview ané observation 1in a brief
(statement of one or two paragraphs.

3. Cross-referenced notes w1th the case outline.

- 4. Wrote a summary of the préblems . 1dent1f1ed by
participants at the site, the issues which:- the researchex
inferred from the information, and the char&tteristics
which appeared_ unique or’ particularly critical to the
computer 1mp1ementat10n at that site.

A two-day case analysis seminar was .held during the week
follow1ng each site visit. Staff membe s/rev1ewed the data
in advance of the séminar. The purpose of the seminar was
to complete a prellmlnary version of the case outline. This
required filling in thg Imformation and descriptive parts
of the outline (or . at least indicating where the
information could be found). More importantly; it required
the research team -to é&xplain tentatively the  critical
features of the implementation, amd the issues at each
“level of organization. - This necessjtated careful
examination of the data in the 1light of "alternative
interpretations.
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.Casé Outline

AS previougly stated, the dase. outline. was developed during
a case analysis seminar\which followed our pilot study. It
grew out of extensive discussion.about the information and
interpretation to be recorded. for each site, and about the
best Wway of organizing it. The case outline,. therefore,
was used to guide both the synthesis and organization of
data, as well as the written repor* of each case.

:

» ’
ﬁDrafé Case Reports . =~

' Ve C, .
Wheé}‘conaénsus was reached 'during cagé‘ seminars on the
intdrpretation and description of a given‘site, researchers
immediately wrote'those sections of the case reports.’ When

questions were* raiged, or when - there were disagreements in.

interpretation which required more careful examination Jf

"the data, researchers reviewed the evidence and then met to

rewrite those, sections or issues that.were in dispute.

complete draft .of the case was then. written and edited.
Copies were sent to pamticipants at the &5ite for comhment.
After comments and suggestions ‘were recedived from
participants at the sites, final drafts of the cage studies
were prepared. )

When the three case studies were completed, the research
team compared the issues that emerged at ., each
organizational level at each ‘site. This kind of
examination provided insights into why some -issues were
salient . in particular contexts, yhile others appeared

universal. From our multidisciplinary , perspectives, we-

identified those 1issues which we believe to be the most
central to the future study of microcomputers in education.
These‘ issues ‘are detailed in chapter five. g

*
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CHAPTER TWO
E 4
SALERNO : >
~ t & . b
.Introduction - . /
Salerno presents a model of an innovation * in which

authority and resources are centralized: It is a carefully
planned innovation, with explicit’; curricular goals.
Microcomputer use in primary schools-takgs place primarily
the classroom, and in this;sense is peripheral to
What is uniffjue about the Salerno
ipnovation is its potential size jand scope, ,represented-
most ‘vividly by the large investment of district resources
in software produgtign. c -

Deséription of Community - o >~ ' >
_'Salerno ‘is ﬁ major meEropblitan center in the South. The
city, with a population of approximately 800,000, is in a

metropolitan area of-approximately 1.5 million. Important
buginesses include insurance ‘firms, banking and technolodf.
The wealthiest residents clustered in several
prestigious suburbs, leaving.g/city population of primarily

e residents. The population
k and hispanic residents.

middle income and low inc
includes anglo-American, bl

In the last few years, -there has been a relatively large
influx of non-English speaking immigrants. The city and -
surrounding area has growh enormously in the last 10-15

years. \ )

Salerno School District

in the sSalerno system serve 122,000
population i's approximately 35 percent
and 20 percent hispanic.
schools (kindergarten

180 school
students.The schqol
anglo~Ameriicdan, 45 percent black,
There are 138 neighborhood primary

through third grade) and/or intermediate schools*{grades 4
through 6), 23 middle schools (grades 7 and ), and 40 -
senior high schools \(grades 9-through 12). .

making the transition from
The previous superintendent

'futurist, - enamoured with
Under his - leadership, . the
school district grew rapidly.

The school system is currently
one superintendent to\fnother.
was sa ., dynamic, aggressive
educational innovati'on.
Development Division of the

This division now employs almost 400 people and’ has a.’
budget of over $9,000,000. The responsibilities of this
division include ,promoting - curricular innovations,

evaluating™ educational -programs, and  obtaining funds from

government agencies to finance these educational .
experiments.” The present superintendent is primarily
concerned the instructional program,

with supporting

- ‘ . te ~ .
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. A emphasizing'teaching basic', skills to all students. He

plans to give priority to programs that have direct *

connguences‘for classroom teachers. -

b

r

The' central admlnrstratlon of the” Salerno School District
. is headed by the: Superintendent of Schools and five ,
//‘\—’“” associate  superintendents, The district is divided
‘ ~ geographically " into * six regions. Principals freport to
. their re§iopal administrator, and regional. administrators
report to the Associate Supecintendent - for Learning. This
. associate superintendent also supérvises the district's
subject matter spec1a11sts, includinyg the coordinators for-
reading ~ and mathematics instruction. Curriculum
Development is.located in a separate division, under the
Associate Superlntendént Tor Development.

, X

. Recent Developments Regardlng Schoolsl 'k </

i l./ Low performance on standardized tests’
» . .

ree years ago, the state conducted a- statewide assessment
of mathematics skills among flfthq seventh, and ninth
graders. Students in Salerno scored among the lowest in the
» State, and , also scored 1low on other achievement measures.
Nationally normed standardized testd, administered yearly
by the school district, show that while students in grades-
1 through 3 score just slightly below the national norms,,
_by. the time they are in grades 9 through 11 they score in
~the bottom fourth of pupils nationwigde. /SThe week we visited
"Salerno, the local ‘papets had front-page headlines gbout
the spring, 1980, test results.-Scores increased this year,
- but were still below average. An editorial optimisticalily
. summarized the results of the recent testing:

-

, ® "Test scores reported this week are the best -
in eleven years, according to school
officials. ; Comparisons with scores of the
past two years also seem to reveal success

. ‘ with the [district's] new programs to stress
) the education fundamentals of read;ng,
writing, and mathemati®s...Test scores in '
most categories are belpw national averages
" - but are above norms for some comparative-*
big-city Bchool districts."’ _ e .
'
In a statement of goals for thq 80's, the very first goal
LN “of the 'Salerno School District is raising test scéres by at
) « least 5 percentxle points each year.

~ I

2. Emphasis on/ Bstandardized tests as medsures of effective

-

education. - : T
_ The Salerno School District has a. history of using
- - . commercially produced, nationally normed standardized tests

-
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to document school effectiveness. Recently, two other
standardized tests have been developed by the state and the
district to help in promoting educational standards. The
state gives fifth, seventh, and ninth graders tests of
basic skills and the district requires that high school
students pass tests in reading and mathematics to receive a
literacy certification on’ their diploma. The present
superintendent has stated that, starting in 1983, test
scores will be used in evaluating principals ard teachers.

3. State curriculum mandates

The state is becoming increasingly prescriptive about the
content of the curriculum. For some time there has been a
list of state-approved text books. A statewide study was
recently conducted to assess students' math achievement. As
a result, the state. has placed more emphasis on baseline
objectives in mathematics.

4. Court-ordered desegregation

Approximately 10 years ago, the city was ordered by the
courts to provide a school desegregation plan. The federal
district judge préposed an extensive bussing plan involving
7,000 students. This plan was appealed and, four years
later, the circuit court ordered the judge to develop a new
plan. In 1976 the new plan went into effect. Students in
intermediate schools and middle schools are bussed (grades
4-8). The primary s¢hools remain neighborhood schools, and
the high .schools remain regional.

As a result of the desegregation mandate, many middle-class
families moved to the suburbs or enrolled their ghildren in
private schools. Enrollment in city schools dropped by
30,000 students from 1970-1980, and. the proportion of

anglo—-American students went from 69 percent to 32 percent.

The desegregation plan is still in the courts, having been
appealed by the NAAGP five months after it went 1into
effect. .

5. History of educational innovation

The former superintendent of schools, in office for 10
-years, was enthusiastic dbout innovation and actively
encouraged many experiments in the schools. Many teachers
now feel that they were so busy adapting to proposed changes
that they had little opportunity to develop and refine
their téaching techniques. They are eager to get "back to
the basics®™ - to traditional didactic teaching of basic
skills. The teacherga are critical toward innovation and
feel it has undermin quality educatiom

-~

6. -Size of central. administration

2y
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Under the former superlntendent, the central administration
became quite large, .with many special departments to
support experimental programs. How this' 1legacy of an
extensive bureaucracy will be used by the current
superintendent remains to be seen. He feels the district
is .top-heavy with administrators, and that too many
resources go to departments that have no direct impact on
the classroom., | .

Use, Number, and Distribution of Micrdcomputers

The school systen presently owns 300 16K Radio Shack
TR5-80's (Model 1) which were purchased through Title 1I
money and state compensatory education funds. These
microcomputers are located in over 60 schools, including
. fifteen Title I primary schools and twenty-three middle

schools (grades 7 <and 8). Three . hundred more TRS-80's
" (Model III) are on order and most of them are targeted for
use in the intermediate schools (grades 4-6).

The microcomputers in the primary  and middle schools are
all. used for remediation in math. The software was,
produced by the district. The entire K-8 computational
curriculum is sequenced and students are assigned to drill
on a skill at a level chosen by their classroom teacher or
by a Tltle I teacher.

In many schools, microcomputers ("micros") are located in a
resource room, where students work with them for about 50
minutes a week. It is recommended that each student use the
micro 10 minutes every day, but in ‘some schools this is
modified to 50 minute sessions once a week. The students'
work with the micro is typically monitored by aides, who
-are also familiar with several kinds of equ1pmeat used-for
math remediation. .

Last year, 50 Apple computers were .put into five high
schools in a pilot program for computer literacy
(programming) . This year, 76 more micros, TRS-80's this
. time, will be distributed to the high schools as part of
the computer literacy program.

\

Support for Computing

. 4 :
When the school district began considering the use of
micros for instruction, no softwar® was available to meet
its needs. . The Department of Instructional Computing
within the Division of Development was charged with
developing locally appropriate software. They- decided to
develop full curricula rather than a number of discrete,
unrelated 1lessons. ., They planned to create integrated
curricula for mathematics, reading, and language arts. The
mlcrocomputer was to ‘have a supportive role, providing
practice in skills thdat were originally taught by the

& .
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classroom teacher.

Last year, the Instructional Computing Department (ICD) had

a budget of almost $600,000 with approximately 60 percent

from the district budget and 40 percent- from federal funds.

The ICD employs 24 people: fourteen curriculum developers

and ten programmers. The ICD staff feels that the costs

for software  development are reasonable because the
- software will be wusable for many years and because micros

‘ are expected to replace paraprofessional tutors.

A drill and practice mathematics curriculum in basic
computational skills for grades K throughg8 has been
developed and is now in use in the district schools. 1Its
use is restricted to students who perform below grade level

— because the microcomputers were purchased through state and
federal compensatory education funds.

Implementation |, of the " computer-based mathematics
curriculum, as well as computer courses in the high
schools, is  under the auspices of the district's
mathematics coordinator. There is an implementation
council which decides on staff development. Although the
ICD developed the software, it has only minimal connection
with the implementation of the mathematics curriculum. One
" person from the department worked with the staff of the
district math coordinator to write an implementation guide.

The math coordinatof placed the micros in schools where
there was at least one. atde or teacher who was willing to
learn how to use‘them. Last year the micros were specified
as an essential component of the Title I math program.
. Consequently, they were placed in the primary schools with
Title I math programs? . ’ .
" TN ‘ 9
The ICD is developing additional mathematics . curricula as
well as new curricula id reading. Two projects- are funded
by the . district, and two by federally-sponsored Title IV-C.
The district coordinator for reading has kept informed of .
the development the reading curricula: He is to direct
their implementdtion in the schools, playing a role similar
to that of the mathematics coordinator. ‘
-The subject-matter coordinators with responsibility for
implementing the microgomputer -programs are located in the
Learning Division, while curriculum development occurs in
the Development Division, Working relationships between
these wunits are minimal. Instructional specialists are
invited to meetings to discuss general " plans .for the
computer—bésed curricula. However, these specialists do
not participate in specifying objectives for each lesson or
in sequencing lessons in the curriculum. When the software
) - is. used in classrooms there is only a weak mechanism for
systematic feedhack from the users to the developers.
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The previous superintendent envisioned recouping
development costs by marketing district curricula. He
created a foundation to handle the marketing, along with
other income-managing functions. This foundation was
disbanded for many reasons,. among which was concern over

whether a public school district should compete with

private ‘businesses. Alternatives for dissemination are rfow .
being explored, including the possibility of Tselling the
materials to a publisher and collecting royalties.

History and Current Organization of Computing in the
District .

Before Microcomputers

EEEN

Computing has been a part of- the Salerno curriculum since
1965. A three-year grant from the National Science
Foundation provided General Electric time- sharing
terminals in.the high schools for programming and computer
math. 1In 1968, the school district ‘set up its own computer
center, adding terminals in the junior highs. The present
programming curriculum is supervised by a district
mathematics coordinator who formerly taught programming at
one of the high schools.

Computer-managed instruction began five years ago. Under a
Title VII' contract the distrigt developed a bilingual
program that incorporated a voice synthesizer to teach
Spanish and English to Spanish—dominant <children. It was
designed to supplement the <classroom curfriculum. The
program was fdrst used in 1977 and is still in use today,
running on a minicomputer. Students spend 10 minutes a day
doing individualized drills in reading and math. The
computer also keeps records of student performance. Program
developers are considering adapting this program for use on
a micro.

In three district schools, terminals are used by all
students for drill and practice in mathematics and language
arts. The district purchased a computer-managed
instructional program ‘which is run on a Hewlett Packard
computer. This system _initially cost about a half million
dollars and costs $40,000 yearly to administer. The program
is diagnostic and prescriptive, assessing students' skills,

presenting items at a level® of difficulty appropriate for

. each student, and keeping records of students' performance.

This  computer—-managed curriculum is also used in a special
program for deaf children. -The teachers there are very
enthusiastic about the  effects of computer-based

“instruction for deaf children. The resource room teacher

reported that the sfudents' :achievement with the computer
is typically higher than in their reqular classroom work. :
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She proposed that this is because language limitations are
minimized with the computer. -

A}

Introduction of Microcomputers

Software acquisition and development. In order to create
the needed software, a significant amount of instructional

development had to occur within the ICD.’ First, the
decision was made to focus on the basic computational
skilds. Then, all objectives .of the computational

mathematics curriculum had to be-~ stated specifically and

appropriate lessons created. The lessons had to be’

organized hierarchially so that teachers tould decide where
students should begin. ) :

With the -development of this mathematics curriculum, a
general model for instructional design evolved. At first,
instructional specialists in mathematics wrote the
specifications for a lesson, and then consultants
programmed the lessons. The designers were disappointed
with the resulting software. They realized that they had
many assumptions about features of the lessons that were
not made explicit to the programmers. " The ICD decided to
have in-house programmers so there could be on-going
interaction between - the curriculum- writers and the
programmers. In this way, programmers could become
increasingly sophisticated about the assumptions of the
designers, and the designers could develop expertise about
what could be programmed.: a

The leaders in the ICD emphasize that they are curriculum
developers, not computer scientists. ~They feel that when
hardwdre 1limitations make it imposgible to produce
educationally adequate lessons for a-gﬁgéticular subject
then it should not be included im a . computer-based
curriculum, They * have tabled . a computer-based writing
curriculum because of what is, in their .view, inadequate
technology. .

The . ICD 1is currently developiﬁg four different curricula
for microcomputers. Two are funded from district funds,
and two are funded through Title IV-C. The district-

- sponsored curricula address basic skills in math and,

reading. This .year, lessons in ratio, proportion, and
percent will be written and pilot ‘tested. . Lessons ip
multiplication and addition facts for grade levels K-8 will
be revised.

The basic skills drill and practice project in reading was
initiated two years ‘ago. It covers the reading skills
taught in grades one to three, but 1is designed to hold the
interest of fourth to sixth graders. The lessons make use
of™ color and voice, and are designed for the Texas
Instruments 9%/4 microcomputer with voice capability. The

3]
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lesson writers " are ‘former classroom teachers #ho learned
about programming through &n NSF-sponsored course at a
nearby-university. - This .reading ecurriculum is to be used
in labs or resource rooms, with six to .eight micros under
the supervision of a proctor. . Pilot testing of some of
these lessons will occur this spring. <

The curricula funded throigh  Title IV-C address

higher-level® skills -in mathematics and reading. The
lessons are targeted for grades 4-6 and ase on grade level,
rather than remedial. The reading curriculum is in the

second year of development. Close to six months was spent
identifying objectives and sequencing Ethem in a learning
hierarchy. The curriculum focuses on skill areas where
lerno students performed substantially below average on
standardized tests. After identifying these areas, the
degelopers examined state-approved textbooks and found that
few, if any, lessons even referred to these skill areas.
They designed the computer-based curriculum to help
teachers teach for objectives that are not included in the
reading textbooks but are tested for on standardized tests.

\
The computer-based 1lessons in- higher-level reading skills
will be used differently from those in the remedial
mathematics curriculum because they include instructional
material as well as' provide practice opportunities. Some
of the 1lessons in the’ reading curriculum will be field
tested this spring. .

Use, values, intent. The mathematics curriculum is .a

sequenced set of practice' items. " There is 'not an
instructional component to explain how to do a problem or
why a particular answer is wrong. The program is to be

used by students who have already had instruction. The
computer-based przqf&ce provides opportunities to use a new
skill under condifions of immediate feedback. If a student
answers incorrectly,. it is assumed that the student has
enough resources to corréct the mistake.

his instructional-tool is for students who are -below grade’

level. Students are assigned to use the machines on the
basis of standardized tests administered early in the fall-
or the previous spring. The goal, of the program, as.
described by ap aide, is td "bring these.students up to
grade level as fast as possible.” — :

The use of the higher-level reading curriculum may be quite
different from the drill and practice mathematicg lessons
because they include instructional components. Exactly how
this curriculum will be used remains to be worked out.

Primary Level : : 4

Features of the Microcomputer Program

[




Demographics and personnel. The research team visited

Three of the fifteen primary schools using micros; all were
neighborhood schools. Some were surrounded _by relatively

new single-family homes; others were in low-income housing.

projects. Dgspite the differences in the neighborhoods,
the schools and the role of the microcomputers seemed very
similar. - .

These were denerally open-space schools, with areas marked
off by movable partitions. . In all of the~sghools micros
were part of a’ Title I Program. Last year, district policy
specified that all Title I children were to wuse the
microcomputer, but this year practice with the micros is at
the discretion of the teachers. The micros were located 1in
a resource area, and were supervised by an aide' who helped
students with the machine and kept records of the lessons
completed each day. The micros were one of several pieces
of equipment in the resource area. The Title I teacher
decided which students were to work with which type of
instructional material. ‘

Training/support. Before school began in the f£fall, the
Title'I teachers and aides attended a workshop on how to
use. the micros. They learned to load and ryn a program,

became familiar with how students were to enter responses¢

and learned how to select the number of practice problems
the student would complete. Aides were also introduced to a
record keeping system that documented the lessons students
completed.

Apart from the workshop, teachers and aides did not receive
additional training, nor did they report that they meeded
more training. Most seemed comfortable with the tool. If a
teacher or aide ‘wants to learn more, they can take free
courses in programming from Radio Shack during the summer.

Equipment. Primary schools had 4 - 12 micros, all TRS-80's
(Model I) Q;tp cassette recorders.

Resource 6I§tribution. Micros were distributed to Title I

schools based on a district-adopted ratio of students per
micro. The classroom teacher and/or the Title I teacher

‘identifies children who are below grade level in their math

computational skills -and can profit from working _with
micros. StuUdents assigned to the micro typically speﬁh 10

finutes a day with séguenced lessons. Children reteive

other remedial instruttion as well, and some students do
not use the computer at all because other materials or
techniques are- judged more appropriate. We observed --15
boys and 10 girls using microcomputers 1in elementary
schools' resourcde rooms. ‘

Purpose and relation to the curriculum. In a general way,

a .
. . . + N
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uthe software is directly related to the ;prriéulum because

the same baseline objectives guided the development of the
software and defined the primary math curriculum. However,
the relationship between the computer-based instruction and
the students' daily classroom instruction can be remote.
Long time periods may elapse between the introduction of a
concept 1in the classroom and :the student's practice on the
micro. In some cases, we were told, students practiced on
conceptiywhich had not yet been introduced. .o

d

Effects and Problems: Administrators g
Principals have a minimal role to play in the microcomputer
implementation. When the Title I program specified the use
of microcomputers for instruction, principals felt they had
little or no choice about using them. In addition, Title I
teachers and aides are hiréd and assigned to schools by the
district. They are not under the direct supervision of
building principals. : 1

Looking to the future. School administrators hoped that in
the future microcomputers would be in all classrooms. They
wanted broader uses of the computers, for a wider range of°
children and curricular areas. One felt, however, that the
computers would continue to be, limited to math for some
time, because of thé lack of software in other areas. One,.
administrator looked forward to a future in which 'she could
use micros for administrative record keeping.' )

o
.

Effects and Problems: Teache;s and Aides

Efiects. One teacher felt that - the correspondence of the
-microcomputer mathematics 1lessons. to the district math

program, facilitatéd teacher planning. Téachers commented
that with the machine reinforcing students' skills, they
have more time for instruction. With some children -at the
micro, they have smaller groups to work with. One noted
that observing students while they solved problems on the
micro helped her to diagnose student weaknesses or
misunderstandings. . .
. v

Problems. Ld4st year all students enrolled in a Title I
program were required to use the micro. Although teachers
felt this activity was not appropriate for some students,
teachers were not permitted tO exertise judgmenti on the
matter.- . .

. o
Teachers and aides reported that because tapes took a long

time to load, they typically loaded one tagf in the morning .

and used it all day.

Looking to the future.. Several teachers and aides
expressed the hope and/or expectation that microcomputers
would be in all classrooms in the future and that all

‘
»
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teachers would learn how to wuse them. Yet there wege some
doubts about the future. One remedial teacher felt that
continued use of the micros should depend on positive
outcomes, while another felt that future government fundlng
was .in-e.doubt. . . . - “

o
*a

Effe&ts and Problems. Students

- «  Effécts. An adminlstrator observed— that many children
’ developed more independence in learning as a- result of
~using microy, and that children experience . feelings of

2, completion and success. The administrator felt that the

fast feedback is important for promoting learning. Theé
péments are. impresse that - their children are using
‘computers. . ] -~ :

One teacher commented on the 1lack of discipline probléms
when students are using” the-micros. One administrator was
skeptical of the effects and. suggested conducting a
controlled stuydy. ’ o

Problems. Several-members. of the teaching staff felt that

. the micro was more approprlate for second and third graders
than for firgt graders, because some reading competence was
required. One__teacher felt -first graders needed more
Apergonal teachlng EH‘hwthe computer affords.

likely to proflt fro worklng with micros. She proposed

that they were intimidated by theﬂ*hardware, and recommended

that these children be\ 1nthduced to the micros gradually.

This administrator. al%o noted that the keyboard is
difficult for many students and suggested that keys 'be

placed in alphabetlcal order. ) .

e . ¥

Not all Title children can use the micro because of the

large number of! eligible chiddren. In ~addition, children

not in Title I do not have access to.the machine, though

parents are requesting this opportunlty. &5

An administrator alsogfelt that younger children are less

One software problem is .that students cannot thange their
answers. ° If they 1nadvertent19 hit a wrong key, the
response cannot be erased; it counts as an error.

g .

. _ Secondary Level: Middle Schools ’

Features of the Microcomputer Program

,  Demographics and personnel. ., In the middle schools (grades

seven and eight), students are bussed to meet the”

» specifications of the court desegregatlon order. Some a{r
magnet schools, with a special empha51s *n some cutricul

area, while others are general schools. The research team

visited three of the twenty-three' middle schools that are

\
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using m¥Méros. P \

" There were different arrangémeqts for using the micros. 1In

one. \s6hool,” two or three micros were 1in each of two

A\ mathematics classrooms, and the teachers- incorporated the
. micros into the daily 1lessbns. 1In another, the ros were
) ., located in a  resource room staffed by a math aide, and
students were sent to the room for one period 7a week. _ In
the third, a mathematics resource teacher staffed a math

W

enrichment room, which housed many different kinds of

materials for individualizing instruc¢tion, including microi.
[§ v

. -

Tfaining/suppbrt. In the fall of 1979, when-micros were
placed in. schools, .teachers and  aides teceived -fourteen

hours of instruction in how to. operate the micros and: in

the scope and sequence of the computer-based curriculum.
record Kkeeping forms were introduced, and . guidel'ines for
machine use were presented.. Teachers wanting more advanced
. - training attended a 21<hour course at® local Radio Sheack
Centers. This year, the district held a two~day workshop
to review the use of égf micros and ingjroduce riew staff to
the micros. Teacherd\ and aides from the middle schools
felt that their trdining was -adequate. They were
-, comfortable and enthusiastic about using this tool.
= &

& .

-

Prinéipals played a supportive role in all schools we
visited. They respected the recommendations of teachers

Ed

s for micros. : .
N I

Eguiggent. All microcomputers dere: TRS-80, Model I, wibh
‘cassette recorders. ) )

3

Resource dist;\bution. The schools that received micros
5 from_ the de} ict had a staff member, either a teacher or
an aide, who s willing to attend the training workshop.
Generally, the school received five micros for each teacher
or aide who attended the workshop. One middle school also

: purchased 2. TRS-80's with.funds from the math department-

e and the PTA.

,?

‘Each individual teacher or math department decided on how
to assign students time on the /machine. - Because the
machines were purchased out of state compensatory education
funds, only. students who w@e below dgrade 1level wege

in a classroom, teachers typically assigned students 10-15
minutes machine time each day. ° When the machines. were
located in a resource room, students uséd micros one class
period per . week. In the math enrichment room, students
needing drill oh’ the -problem§ that were loaded that day

- allowed to use the machinzz When the machines were loc8ted:-

. used the machine. In all schools, students ‘worked

L - 36
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individually and asked the teacher for help if they. needed

”

o and responded when asked for help in planning and staffing
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In tite two schools where micros were not in classrogms,
they / were shared by the entire ‘math department. The"
department, therefore, had to develop rules for access.
While rules differed slightly, access was limited to
.students who were considerably below grade level. We.
‘observed 15 boys and 11 'girls. using m1crocomputers in
_seventh and elghth grades in Salerno.

«
Purpose andtr_;atlon to curriculum. Because the software
was created from baseline objectives that were used
throughout the distric¢t, the relationsip between software
and ocurriculum vyas generally very close. However, the match
between @{tware and curriculum at the day-to—day level
depended on where the machines were located. When the
teacher had the micros ™ in the <classrooms, drill and
practice could be selected that fit in with the day's
lesson. ‘ '

Ay
I

In-, one class -we observed,‘ for - example, the- teacher
explalned how to determine whether a fraction is proper or
improper and then sent students to the computefs ¢to
practice this concept. While three’Students worked at the
computers, others did exercises 1n their booksy.. We did
notice, however, a slight problem. In the computer program,
the term "propet fraction" . applied to any  fraction in
lowest terms. - For example, 31/4 was labeléd a proper

#®fraction by the computer program. The teachet “however,

considered this an improper fraction tpat could be reduced
to 7 and 3/4. The teacher had to point out this.

inconsistency to the students in the class. - \\_\

" When the computers were 1located in a resource room, the

relattonship between the. - drill on the computer and the
day-to-day class work was less direct. Teachers specified
an area that each student should practice, and the aide:
arranged to have an-: approprifte program available. However,
it was. not necéssarily -the area that was being -taught in
class. The aide selected a 1level at .which the student

could. er at 1least 80 percent correctly, and theQ
present sequentially moreNdifficult lessons. If the
stud scored less than 80 percent, the aide asked if he

e understood how to do the problems and would 1like to

. try again. If the student needed an explanation of how to

do the -problem, ‘.the aide would provide it. Usually.
students volunteered to try again. . :

The aide kept records of the 1essoné students .attempted and

of the percent of questions answered correctly. These
records: were sent to the teachers at the end of a 6-week
session. This was the ‘only procedure- for informing

‘teaclters of what and how their students had been doing in

“the resource room. .

CM—\\ . . . .~
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gffects and Problems: Administrators

-~

Effects. Principals said it was too early to - identify

effects of the microcomputer on student achievement. They
did not, however, ‘expect teachers' roles to change
substantially with the use of micros. One principal felt
he would be evaluated on ingcreases in his sch 's math
scores. He was eager, thérefore, to use anything that
might help raise scores. .
Problems. - One principal noted that the microcomputer
progr am was costly, and wondered jif using it for
remediation justified the expense. He/suggested that using
computers for enrichment might be more/justifiable. .

Looking to the future. Middle' )school administrators
questioned the future use of micros in their schools. One
felt that the high cost would make for very few new

J’developmentS\\ln the ear future. Another disagreed,

-

feeling that costs wer becoming 1low enough tHat expense
would not be an issue. Be felt, however, that how the
machines ®hould be used was an issue. ' He hoped they would
be used to enrlch curriculum in all areas, as well as for
administrative purposes. .

Effects and Problems: Teachers and Aides

Effects. One teacher enthusiastically used micros in her

classroom. She reported that she had more " time to work
‘with student$ individually when- sqme .were using thé micros.
An aide also reported that she could help more students
when there were micros than¥*she could as aWhgtor. She felt
that.  there were no discipline problems en micros wele
used. . - N

<
Problems. '~ Teachers wusing the computer-based curriculum

reported tRat they spent more time planning and organizing

for individualization., Because of this, one teacher
recommended that' the mie€ros be placed in a resource room
supervised by - an aide.  Several teachers . reporﬁpdly were
uninterested in having micros in their classroomsk R

t

7
Another . teacher, new to the' school system and to - the
microcomputer program, had dlfflculty choosing approptlate
lessons 'for students. Students in his class typically got
all or most of the problems wrong. The teacher merely
encouraged them' to try again. This resulted in increased
confusion about the mathematical operations they were
trying to master. When a student scored 70 - “80 'percent
correct, the teacher felt the program was "too easy" -and

chose another, moré difficult lesson in the seéquence.
\

5 s
- . . 3 . |
~N5§ at the pr{ma;y 1eve1,' loading programs from tape “limited

~—
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use of the machine. Because of the 1long 1oad1ng t1me,

teachers and aides would load the machines in the morning .

and then use those programs “throughout the- day. ° If. the
programs were too difficult ‘for a_stggegti\heaor-she would
not work‘with the computer- for that day. .

Looking to the future. Secondary teachers did not, in
general,, comment on the future. One teacher wanted more
microcomputers in the future, and "increased wustaff

development possibilities. She hoped that teachers would

learn to program. Another wanted software to ' teach
students how to solve word problems so that they could do
better on standardlzed tests. .

J ’

_Effects and Problems: Students

Effects. The middle schooli studerits' attitudes toward the
computer varied widely. Some seemed bored or even

resistant, others seemed interested and eager. ©One student.

remarked "It's better than doing problems on paper.” Many
students did extra work on the machine before school or at
lunch hour. ’

One aide reported that several students had made remarkable
progress working with the micros. She described one girl

for whom the teachers had low expectations. As a result’

she did little work. She was, however, self motivated.
With the micro, which didn't have- any particular
expectations, she could take initiative and accomplish as

" much as she was motivated to dé.

£}

Teachers felt that the+ computer "increased students' ,

attention span - particularly for students mainstreamed

"from special education classes. One principal questloned

whether th1s would wear_c off after a while.

.
[y

The hoped -for effect is to get students up to/grade leyel
as.fast as possible. An enrichment teacher pointed ‘out lat
many students develop incorrect  strategies ﬁor‘ solv1ng
problems. She hoped the computer would be effective in
helping students to unlearn these ‘behaviors/ because it
presented: problems step*by-step. C / -

Another teacher suggested that some studeﬂts -may have
dlfflculty working with an adult, Practicing alone ‘with a
computer may bes motivating“for these students

/
Problems. Because students work 1nd1w1dually at the
computer, social skills weré 'not enhanced'at the. computer.
Even - when children encountered problems,/those we observed
used only minimal language 1n explainlng the problem to:s the
teacher or thé aide. ° :

There were some software glitches, 'Answers that :were

)

.




v ) 36.

- -

‘correct were sometimes, ‘labelled "wrong" by the ‘machine.
Some ggtudents were challenged to find these errors. Others,
however, seemed to 1lose confidence in their own ability
when they responded w1th a correct answer and the compiuter
told them it was incorrect. .

One teacher™felt ‘ that -there was -a stigma associated with
using computers because they were used. -only" for
remedlatlon. He refused to have them in his classroom.

Students were frustrated when they made~an accidental error.

because there was no way. to revise their .answer. The
computer. immediately counted it wrong.

One teacher was concerned that using the computef' was
producing students who have a very positive view of their
-skills,  but "~ unrealistically low ™ standards for their
performance. Because students drill at levels where they
answer 80 percent of the problems correctly, they become
more confident. Unfortunately the level &t which many of
the students are performing is still substantially. below
grade. ) T

L3

Secondary ievel- High School

&
Features of the Microcomputer P:;grmu , s

Demoqraphlcs and personnel., The researcb team visited one
of the five high schools that received-‘ district-purchased
- Apple computers for a pilot project on computer literacy.

One math teacher uses micros and terminals to teach
computer math, computer literacy, and programming. None of

the other math teachers seems interested in using micros.,

It was proposed that this lack of interest ' was due to the
extra work and teacher involvement required with micros.
Teachers would not be able to grade papers during a class
period because they would be answering students’ quéstions.
" .

Training/support. The math teacher who is' using micros
learned the basics of programming from the previous
computer teacher. She is also taking computing courses at
a nearby university.. ’

Equipment: There afe 13 micros - nune +TRS-80's, " three
Apples, and one Texas Instruments 99/4- in two small. rooms.
One of the rooms also serves as a classroom -

’Resource d1str1butlon.w " Courses with computeis are? offered

as math electives. Generally, only seniors are enrolled
because they register first and usually fill the class#
Students who are gaod - in math take these electives. In the

1@ one class we observed, no m1nor1ty students were enrolled.

(The enrollment of the school is 5% minority.) °

-

- -
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Purpose and relation to the curriculum. Skills in
programming and understanding the uses of computers are
seen .'as legitimate topics ‘' for courses. The teacher
integrates the computei@into each course as she sees fit.

Source and, use of software. The software for programming
was part of the package that came with ‘the microcomputer
from each disstibutor. The- teacher also obtained some
. extra software from Apple to use . in her computer literacy
classes.,

. ®

Effects\and Problems: Teacher ¢

‘Problems. It was reported that the use of micros results™
in more work for teachers. . Students have many questions
about the machines and programs. Teachers must make time to
respond to each individually.
Looking to the future. This teacher has an_ extensive
Yision of the future of microcomputers in Salerno schools.
She feels that the machines will revolutionize education.
Because of micros,“texts- will be rewritten and teaching
restructured. Students' reading skills, attendance and
"precision” } improve. In addition, she thinks that
students -will ecome more logical and disciplined as they
have more opportunities to Lnteract with microcomputers.

Effects and Problems: Students

Effectss__ Girls are becoming increasingly interested in

learning about computers.. They comprise 33 - 50 percent of
students in the elective computer - courses.- In the class we
observed 10 of the 27 students were female. .

Problems: Computlng electives are available only to
'«relatlvely good sen;or year math students.

District Level

Effects and Problems: District Administrators

Effects. .'In Salerno most of the administrators we Bpoke
with had roles directly connected with technology, its
development and/or amplementatlon. The microcomputer
implementation had a critical ‘%effect on their roles. In
some cases their very positioms would not.exist w1thout the
microcomputer act1v1t1es. : .

These administrators report that microcomputers ‘have
impressive effects on students, although admitting there
are, no definitive data. . Yet the feeling is that the
_ curtent program is motivating students and helping with

basic skills improyvement.. . ' ‘

.4
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Problems. Not all administrators are convinced that
software development is an appropriate activity of the
school district. Some feel it might be more appropriate to
purchase software from publishers, and thus avoid the
development costs. Some, on the other hand, feel that
Salerno is on the cutting edge of technology in education,
has an outstandihg track record, and should both continue
and expand its development efforts.

There 1is some uncertainty about thé commitment of the new
superintendent to .development efforts. With budgets being
scrutinized and cut, . administrators are uncertain of the
level of support to expect in the future.

—— ] c
Administratoréﬂiaf?éétlym~conneg;ed with implementation are
concerned that school administrators.. become computer
literate. Moreover, there «is a fear, already~-warranted in
some cases, that teachers who master the computer will
leave the schools for better paying jobs in industry.

Looking to the future. Some administrators expressed hopes
.for more resources--a micro in every classroom, more
extensive software--as ‘'well as more hands-on teacher
training. Others had a- more radical view of the changes
the technology-rich future would bring to the Salerno
school system. The administrators of the ICD envisioned
extensive changes resylting from the use of microcomputers.
They predicted that differentiated staffing in the schools
would-evolve in 5-10 years. Master teachers will function
as diagnosticians and managers of instruction.. They will
be supplemented by personnel who monitor drill and practice
and aides who do one-to-one or -small group tutoring. For
teachers thi%§ will mean fewer positions and changed roles.

The I1CD predicted that in five years remedial math programs
ill be in all schools and the remedial reading program.
ill be in 1/3 to-1/2 of -the schools. They stated that

these programs will be supported by external funds for'
remedial programs. There is a question, however, . of how
extensively the ,reading and mathematics programs targeted
for’ grades four through six will gbe used unless outside
funds become available. ) '

Anothey revolutiohary scenario envisionéd by a district
administfator combihed micros with two-way cable TV and
videodisk. According to him, technology could deliver most

'ipstruction, while teachers add the human and social
dimeénsion’' to schooling. The problem with this wvision is
that it is very .expensive, both for equipment and
development. He felt that since 'the school-distfict has a
proven record of development, the community may wantinue to
invest in this activity. v ' :

L
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Issues from Salerno

There. are many issues .raised by the microcomputer
implementation in Salerno. Those that are most central are
discussed here.

Lot

1. Is software development an appropriate function of a '

public school district? Many individuals in -the .school
district are struggling with this question. While they
realize that there is no commercial software that meets
their needs, they quegtion whether the budget 'for the
development of software is merited. The ICD projects that
the costs will be offset by hiring fewer paraprofessionals
to tutor remedial students. One way to partially finance
development would be- to market the software. ‘However,
commer cial marketing 1is strongly opposed by some members of
the Board of Education.

2. Who _has the responsibility for evaluating

microcomputer-based instruction? When micros are used

outside of the classroom,' and their use supervised by
soneone other than the classroom teacher, the teacher has
difficulty evaluating .their effectiveness. The
non-computerized curriculum is under the control of the
teacher, although designed by others, and the teacher

interacts directly with. it. Because ' the teacher is the
. direct user, he/she can evaluate its effectiveness. In the

future, the Research and Evaluation Department might
conduct a _formal evaluation of the microcomputer program.
However, this Department has not worked A closely with ICD in
the past.

3.. Will the comprehensive software package currently used
limit .the district's choices in. future microcomputer
purchases? The program is designed to capitalize on the

-current hardware. With rapid developments in microcomputer

technology, however, micros will soon have many new
features. Will it be relatively easy to -modify current
software to capitalize on future capabilities of micros, or
will d@ifficulties with revising software 1limit buying to
machines of 1980 vintage? The district is already facing
this problem because the-mathematics materials were written
for a TRS-80, Model I, But the district recently purchaséd
TRS-80, Model III's. The ICD is exploring how the software
can be revised for the new machines.
‘ a4

4. Software developers are .‘lacking information on design
features of . instructional software. Those developing
instructional programs in Salerno have many questions about
the specifics of design: Should students get more than eone
chance to answer a question? How many practice examples
are enough? How long should the program wait before going
on if the student has not responded? Having carefully

¢
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reviewed the available research, they fir it inadequate.
Moreover, the developers cannat conduct their own research.
The conditions under which the instructional programs are
used are not suitable for the systematic study  .of
instructional design. Exposure to micros 1is just one
component of a complex instructional system, and the
effects of particular features of the micro program would
be very difficult to isolate.

, .
5. Would involving teachers .and curriculum specialists in
the development of software -facilitate implementation? The

-ICD 1is isolated from the Learniny Division. An entire

.software- package 1is developed before it is used in the
schools. Field testing usually focusses on programming
problems rather than curriculum questions. If teachers do
have suggestions for improving the match . between their_
teaching and the software, 1t is often too 1late and too
expensive to modify a program when it is so «close to its’
final form. The Learning Division trains teachers to use
. the software packages. The extent to which their training
matches the. expectatlons of the software writers may depend
on thelr‘lnvolvement in software development.

6. Is additional staff needed to manage machine use?
Several teachers ' in Salerno commented on the
individualization that the machine fosters.

Individyalization takes many forms. Because students work
on different .lessonis, procedures are needed to assign
students to 1lessons, to keep"track of their progress and to
answer their questions. While lessons were designed to
replace some of the tutors of remedial * students, the tutors
to date have not been laid off but have bécome managers of
the instruction on the microcomputers.

7. Will the computer-based curriculum standardize the rest
of the curriculum? In developing the computer-based lessons
the general baseline objectives had to ‘be broken down into
many more specific and sequenced objectives. Will this
become the standard for the day-by-day sequencing of
instruction, or will the. curriculum -specialists and
classroom teachers continue to make daily plans for meeting
the general objectives? :

In. addition "to greater specificity, there are other
differences between computer-based and classroom curricula.
There are, for example, discrepancies in terminology for
micro -and classroom. he format for doing problems is
sometimes different for computer and classroom. Which will
become the standard? The instructional developers maintain
that in the loMy run teachers will set the standard.
However, the expense of modifying instructional programs
may prevent this from happening.

>

8.  To what extent is there transfer from workindg on

44 .



- A s 41,

microcomputers to classroom work? When 'students respond to
questions presented by the micro, they are given feedbagk
at each step in the computation. When they are in the
classroom, there is not this support for each step toward
the solution. The studept has to know the entire procedure
and execute it. Whether micros will help ‘or hinder the
development of independence in problem -solving has yet to
be explored. . \
L . T v

Transfer of the particular computational skills being
drilled is also at issue. Generally," the classrogm teacher
plays an important role 1in facilitating transfer. Yet,
with the teacher often so removed from the microcomputer
activity, he/she does not have the information “necessary to
support such transfer. : \

- ‘ T
9. What are the effects of differential access to micros?
In Salerno, micres in elementary and middle ' €chools are
limited to students who are below grade 1level. Clearly,
the intent 1is to provide an additional resource for these
students to promote the acquisiton of basic, skills.
However, this restriction may result in a stigma being
associated with using the machine. Moreover, placing
micros in a resource center may result in feelings of
isolation for some remedial students. Fimally, we wonder
whether using computers may have_ relatively 1low status
because it is managed by an aide.

‘~

At the high school level, the pattern of access is
reversed. The best math students elegt to take computer
literacy and programming classes. Access to computers in
Salerno poses the problem not only of who is left out, but
of'hqlithose who may use them are permitted to use them.

The ong~term effects of differential use based on
_achievement level , are not known, but deserve careful
research attention. . -

_ Update

I » R
In the . months since our November 1980 visit, the

-microcomputer program has expanded and some features have

changed substantially. Approximately ' 300 additional
TRS-80's (Model III) have been placed 1in grades 4-6, and
almost all of them are located in classrooms. About 70
additional Model IIIl's have been placed in the high schools.
The problem of converting the software for use on the Model
I11's, _ has been " solved through help from the Tandy
corporation, makers of ~ the TRS-80. Now the 1lessons
developed for the Model I will also run on the Model III. «

\
[TaN
(W




CHAPTER THREE

- : ’ GRANITE

r

‘ X Introduction

7

“Granite exemplifies a model of innovation in which some’
district resources and authority are centralized, but in
§ which acttal use of microcomputers and ‘decisions about
. their * use are decentralized. The innovation is* loosely
structured, without explicit policies or curricular goals
set by the district. Because the district wvalues’
diversity, it encourages schools to use microcomputers in
ways compatible with their individual philosophies. Granite
is wunique in'-that it has a state organization which
provides computer s€rvices statewide.

- Description of .Community ‘ \

Granite is the center of a seven-county metropolitan area

in the midwest. The «city itself has a population of
370,000 people, while the entire urban area in which it is,
located - totals over 2,000,000. " The residents are

predominately ndorthern . European, with minority populations
of native Americans, blacks and -Asians. The range of
. egconomic groups is represented in the city.

In national polls,'thé.cfty of Granite is rated highly as a
desirable place to6 live. In the immediate viecinity there
are a number of agri-businesses such as grain companies and
food processing plants. There are also 1large ' insurance
firms and technology companies, including major computer
companies., The citg is near the state capitol and also

. contains ‘the major sthte university. Its downtdwn area is
' being- improved and older segments of the city are
undergoing gentrification. .

Granite School,District-

There are 100 schools or’programs in the district,including
22 secondary schools, 1 middle school and 59 elementary
schools, as’' well as 20 special, loeations, such as
~ vocational institutes. work-study centers. and special
’ education programs.

. . The Granite school district is committed to diversity and

« alternatives. a planning document . from the deputy
superintendent’'s office lists these' assumptions for

planning: maximization of student and parent choice;

v continygation ° of elementary and secondary alternatives;
centr%iization' of curriculum .development with local

building responsibility for tailoring curricular
expectation to students; ‘and a culturally plural curriculum.
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At the elementary lev#l, families are presented with a
variety ' of\ educational alternatives and are encoburaged to
choose the\V program 'that is most compatible with their
child's personality, attitudes and needs. The four

available programs are:

the . Contemporary Program, which is organized
in traditional grades in a self-contained
classroom. The teacher works with children
who are learning - at many different
achievement levels. '

the Continuous Progress Program, which is a
highly individualized plan. Children grouped
into large teams work at their own rate with
four 6r five teachers, specialists, and
aides. ‘

the Modified Open Program, in which children
are placed in a multi-age team. This team
includes teacherg, assistants and students
who work on basic skills, awareness,
involvement and responsibility.

the Fundamentals School Program, in which
- students are in self-contained classrooms.
In this program discipline, a structured
curriculum, and parent participation are
emphasized. .
At the secondary level there are comprehensive senior hlgh
schools ‘as well ' as magnet schools with emphases. in
particular curricular areas. Vocational education is an

. important component of the secondary curriculum, as a

brochure from the school district describes: "The Secondary
Vocational program is a network of occupational courses
established throughout the city high schools from which a
student can explore- occupat10na1 skills. » Basic vocat10na1
courses may be taken in the student's home high school. " A
student who finds an interest in a basic yocational course
may then enroll in . specialized Secondary Center courses
offered at  various high schools and non—hlgh . school
- .

locations.”

' C)
The “school population is 32 percent minority. voluntary
integrdtion is 'promoted through innovative“ programs
designed to ‘attract majority and minority students. 1In
line with a 1972 court desegregation-order, no school has

‘more than 46 percent minority enrollment.

< <

s . C .
To serve ‘the needs of non-English speaking immigrants, thé
district ' has established Limited English Proficiency
programs providing bilingual education and English as a
Second Language instruction. Schools specialize in a

-
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particular non-English "speaking population, and students
are bussed to the appropriate program. o
Basic skill achievement, a top prlorlty of the Granite
schools, is generally high. Granite students score higher
than students nationally on standardized achievement tests
in 'reading, vocabulary and on the verbal and mathematics
tests -in collegej admission tests. The district reports
basic skill scores annually for every grade in each
elementary school. )

Per pupil expenditu?e is approximately $2,300, among the
highest in .the area. Equipment for instruction 1is ‘an
important budget item, and city businesses provide support
for innovative programs in the schools.

The district administration is headed by a Superintendent
and a Deputy Superintendent. The Associate Superintendent

for Education . Services supervises subject area
coordinators. Responsibility for instructional computer
use 1is under the mathematics coordinator. His staff

includes the district's computer resource person, as well
as a mathematics resource person. .

Recent Developments'Regarding Schools - ®

Recent developments that have influnced the school system
in¢lude the followlng- :

1. Decllnlng enrollments . 'f

From 1968 to 1980, the Granite School District enfdfﬁ;ent
hag, . dropped from 70,000 to 41,000 pupils. This has

resulted in school c1051ngs and layoffs of most . of the

younger staff. As- a result, 80 percent of ‘the teachers are
at maximum salary levels. The administration reported that
some teachers feel a sense of overload, burnout, and stress.

2. Influx of non-English speaklng immigrants

For the past year or two
non-English speaklng Asian stu
schooling, have transferred.

district has reallofated resour
needs. )

a substantial number of
nts. many with no previous:
ingo the Granite schools. The
§ to meet their individual

3. Unexpected cut in thie/yea‘JQ budget

The state recently -decreased Granite's school budgetlby_ six
million dollars. ° The system,has had to do some painful
belt- tlghtenlng in response. :

4. Development of a centralized computing organization for
the state , .

g
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In 1973, 'the state legislature mandated access to computer
facilities <€or each district in the state. Four  public
educational systems (the major state university, the State
University System, the Community College System and the
State Departihent of Education and Administration) created
the Central Computing Organization. Its primary purpose is
to coordinate and provide computer ‘services to students,
teachers and ‘educational administrators throughout the
state. : . , -

*

Use, Number and Distribution of Microcomputers’

There are 80 Apple microcomputers ,(in the Granite school
system, 40 are owned by various schools and 40 "loaners,"
owned by the district®. They are distributed throughout the
district, with heaviest use at elementary and “ high schools.
At the time of our visit thirteen of. the 22  elementary

-schools, Four of eight junior highs and six of the ten high

schools had microcomputers.

\
-

Schools with microcomputers typically have one ‘or two of
them, though the high schools tefd to have more. The
loaner machines are moved from school to school as requests
for them are made. During a given time period, _many
schools have no micros at all, while others have as many as
eight. The district expects to pur chase more
miggocomputers in the near future. ' .

Uses of microcomputers are diverse. - They include compufer
literacy, programming, drill® and = practice, tutorial,
simulation, and games. . 2

Support for Computing

LN

Support for computing comes ftom both district and state
levels. The school district has  ,allocated $150,000 to the
instructional computing budget. This budget includes the
salaries of the computer resource teacher and her- part-time
aide. It. also pays for the purchase and maintenance of
both the microcomputer and the time~share hardwace.

The district computer resource person coordinates the
purchase of the hardware, distribution'of the software and

' orgaplzation of inservice-training. She serves as a vital

1ipk between the computing organizdtion and the schools in
her districte. She reports to _ the district's math
supervisot, who has been supportive of instructional
computing. '

The compyter resource teacher spends much of her time on

the telephone answering questions from district staff slch
as, "I've forgotten how you get the machine to do g.“ She
reported that most questions tend™ to'be operational 1n

o

-
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nature, but recently some teachers have been asking about
available. software and the integration of the microcomputer
into the curticulum. N

.Therg is also  support f r computing from the Central -
Computing Organlzatlon. Through it, Apple microcomputers

can be purchased qéta.discount. Software is distributed by

the organization's aff The software typically has been
developed by teachprs, reviewed by other teachers and
modified by-the organization's staff prior to distribution.

Hlstorx_and Current Organization of Computlng in the
District

@

Before Microcomputers

leaders at the pearby university, used time-sharing
equipment and produced a mathematics curriculum that
.integrated the computer with instruction. In the late
60's, after the arrival of the new mathematics coordinator,
the district ,leased time in the evening from a nearby

.1ndustry. Inserv1ce cour ses for teachers were begun.

Shortly b ereafter, the \dzstrlct flrst bought time from a

_computer qggfany, and then from an area- educational agency,

to . provi *\Hp achers and _ students with access to

. instructional- COmputlng.~\;n. the eatly 70's, the Granite
School Dlstrlétﬁ~purcha§§d¢uts own Hewlett-Packard computer,

and placed‘termipals.in higt chools. J
(d 5 »
In the mid-70's, ( th& Central “*Cbmputing Organyzatlon made
access to instructiichal computing. vailable “throughout the
state. Since hen# the .organi t;on has prov1ded the -
district with i tructionai{ nd a 1nlstrat1ve services and
data-proce551n application The' ranlte Sc¢hool District
is. in one of seven reglonallywbase service ,centers located
Jthroughout -‘the ‘state. These ' ‘jegions ‘each contain a
anagement Informatlon Servicesy Divi i6n that prov1des the
schools in its reglon with data process%ng services. .*

tGranlte now has 150 términals with 32 pgits to its own

Hewlett-Packard computer, as well ag ' 28 accesses to the
Central Computing Organization.” The sp 1nals are ®¥pcated
in all of the secondary .schools gf in 3/4 o% the
elementary schoolsg. Students use the’ " terminals primarily -

AN

' During the mid-60's the Granite .School District, and

for mahaged drill and practice. 1n mathematic§, for v
programming, for simulations, and tq sénd electronie mail .-,

The electronic message system-is a' popular and sometimés
.abused act1v1ty. Peachers use the terminals to maintain
records and to generate tests, worksheéts and materifls.

0 !
Introductlon of Mlcrocomputers #

o0
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Teachers and administrators in the Granite School District
became interested in the use of microcomputers when the
equipment became available on the market. The Central
Computing Organization (CCO) was the primary catalyst in
Granite's actual decisidén to purchase microcomputers. The
district purchased 40 of - the CCO-recommended Apple
microcomputers,with its own funds. Some schools purchased
their own microcomputers from capital outlay funds  and
grants. P .

Software acquisition and developmenq§(Software acqqfﬁed and
developed 'by the Central Computing Organization is
available. free of charge to schools in the Granite School
District. It is sent fjirst to the district computer
resource person, who sends 1t to media specialists 1in each
school. Additional software for ¢t Apple microcomputer
has been purchased by individual schoOYs out of materials
and supplies budgets. Title I money has been used to

purchase microcomputers, although there has been some & _

hesitancy from the state on this.practice.

Use, values, intent. Though the uses of the microcomputer
vary from ~school to schg:l, ~  they are mainly fer

supplementary instruction. FoK teachers, the microcomputer
is one additional resolrce for | instruction; a tool to help
them. do better what they— aye already doing. Another

frequently-mentioned ratio e for use 1is to proviﬁéﬁ‘
.students with an awareness of -computers and their

applications. Decision-making about “type of use is.left to

_ individual teachers. ‘ .

-

System administrators coordinate computing within the

.district and support, within budget constraints, ‘the

interest that the various schools have. The district

‘tomputer resource person decides the next location of the
- district's 40 loaner microcomputers among the many

interested schools. . .
Elementary Levgf‘\\ ’ .

Features of the Microcomputer Program

Demographics and personnel. We visited six of - the 13

elementa schools with microcomputers. These schools
represented FBeveral differentseducational options including
the contemporary, modified-open and continuous-—progress
programs. . They also contained a variety of .special
programs. All of the schools we visited had significant
numbers . of minority students. We observed classes and
students at all grade levels and in all parts or the city.
The majority of elementary students using computers were at
the fourth to sixth' grade level. Classroom teachers, media
specialists and resource- teachers supervised microcomputer
use. -

R
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Training/support. - Personnel at the elementary level arel
trained by, the Central Computing.Organization, which offers
a wide variety of workshops and courses to interested
-teachers. The district computer resource teacher also
- offers short courses and workshops and provides day-to-day
consultation as needed. Informal 1inservice takes place

4 ., when teachers share ideas with each other- during __
' " preparation periods or after school. Some_ teachers hdve
— taken university programming courses as part of ‘their . o
T ,degree studies. : )

Equipment. All of the schools visited had one or two~
computer terminals as well as one or, two 32 or 48K Apple II
microcomputers with disk drive. Terminals and
microcomputers were usually in the same room,

1N

Resource distribution. The Apple‘microcomputers used in
' the 'elementary schools were either purchased by the school
, or on loan from the district. The district's computer

resource teacher allocated microcomputers .in response to

written -requests from teachers. Microcomputers are more

prevalant in the uppér than in the lower elementary grades. .

They are located 1in resource rooms, media centers, and -

N hallways, but rarely in classrooms. - a '
Purpose and relation to curriculum. The purposes for which
teachers and media specialists use microcomputers are quite
varied. They include programming, supplemental drill, and
games. : . .

v - .

\) Because of the diversity of use(énd relatively small number
of machines, ‘it is difficult 'to specify Justs how the ] |
computer work is related.to the curriculum. However, what |
is striking at - the elementary level is that programming has
become an accepted part of the curriculum for the upper
elementary grades. For the most part, proramming is not
taught by classroom teachers. but rather by spedial
teachers.

»

For example, students identified by teach€rs as having

"high potential” ig\some area can choose to“attend six-week

intensive courses. Computer programming is one of the ;
offerings for this high potential group. It is offered in 7
several elementary schools. In the course we observed,

«children were working independently on the micros\or in

small groups - with the teachers. The students seemed

competent and enthusiastic. - <

In another school, upper elemenary school ‘students who-<had .
learned programming the previous year from a high school
teacher (the high school teacher and elementary mathématics
\ specialist traded classes for one period '& day) are
continu%pg with their programming under the supervision of
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the math specialist. In?this school, there 1is also a math
Y enrichment program for students who excel in math. These
students play computer games like Herkel and Taxman, and
thus learn coordinate graphing and prime factors.- )
In some schools children are « permitted to use
microcomputers for games, particularly during elective
times. _However, the " educational value of microcomputer
games is a matter ot some debate in Granite. While some
teachers believe them useful, others dg not.. . .
Othetr than high potential student§, two® other groups of
elementary students use microcomputers in Granite. Learning.
disabled children are provided gpportunities to use the
micros, as are a group of non-English .speaking Asian

+ _students. . These students- can !work with the computer
without being self-conscious about their lack of language
skills. :

Effects and Problems: Administrators - -

-

r
Effects. Several principals supported the  use of

microcomputers for instrugtion by allocating funds for
hardware or by obtaining‘ﬁfants from local industry to buy
hardware.’ Some principals also created a pesition for a.
‘computer - resource person in their school. The principals
agreed that ‘the availability ,of microcomputers helped_ to
attrac some students to their schools.” Principals are al sof
aware ot) the administrative uses of micros, and .ﬁux#e are
already using them for this purpose.

« Problems. _Even though .the Central Organization can provide
micros substantially below retail cost,- the principals
still feel they are too expensive. .Using Title I funds ’is

- problemati¢ because . equipment purchased with these funds
must be / targeted ‘for Title I ,students only. Not~ all
principals are enthusiastic about -microcomputers. Some
report that  teachers are not being receptive to the.
innovation.. One principal, for example, repeorted that
teachers are overwhelmed with curricular innovation and are

| reluctant to leatn to use ‘Bpe micro. ‘They ask, "must
children have all this multi-modal stimuli to learn? Must
we give' in to technology?". “If. principals wish to promote
the wuse ° of microcomputers. they may need to plan for a
mixed reception from teachers.

Looking to the fyfure. Principals would likef to increase
- the number of mlcros for instruction in their ' schools in
the future. They are also interested in obtaining micros

! .for their own  administrative purposes. One, for example,
is hoping to obtain an Apple to hefb him keep track of
highly mobile special services students. None of the

principals had envisioned a model of how the machines would
_or could be used in their schools in the futuftew__In
-4
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Granite, the microcbmputef innovation is very much in its
beginnidgs. ' o

¢ .. ’ -
Effects and Problems: Teachers:

Effects. There is a growing group of teachers who are
interested in learning- - about computers. 1Inservice courses
are well attended, even on Saturdays. Several teachers have
taught themselves to program. . '

® . ,
Several teachers' role¢s were redefined because of ° their
expertise in programming. They, have been released from

classroom duties to do computer~related work, Thig involves
teaching small -groups . of students about computer . use
(including programming) and developing computer courseware.
Most of these ‘teachers_ have * switched from mathematic¢s
resource positions to @Eomputer resource roles,. or. ) to
teaching high potential students. A few teachers try to
get other staff members interested in or informed about the

use of computers. Several have written curriculum
materials for publishers, who* want information  about
computers in their textbooks. _ Some . teachers act as
consultants to puyhlishers. - ‘
-}

Problems. Most teachers do not have time . to ﬁtake
programming courses and thus have insufficient .skills to
create” ograms they want. The ' media @pecialists,

offjcially assigned to distributing. software, feel they do
not have time to review software and plan for its effective
use in the schools. :

Some teachers tend to feel threatened by. machinest One
teacher reported that. others -may have .fears ©6f being
replaced by computers. Some see computers as math
machines, to be feared just as math™Ms.

L]

-

Looking to the future. Teachers hope and anticipate that
there will* be-more micros in, their schools in the near
future.. Because of‘ cost, teachers predicted gradual
changes over the next ‘five years. Only one teacher
indicated that micros would bé in classrooms in ‘the future.
The others talked about expansion of current activities. by
increasing resource room micros and software.

Effects and Problems: Students-

Effects: High potential students learn programming. Some
of these students = become excellent programmers and,
ultimatey, - analysts. " One teacher felt that learning to
program helps these bright sPudents become more. analytic.
Through programmin classes, students also learned that
there .are several ways to solve a -given problem. Students

themselves felt they were getting better at mdthemaf&cs and

k4 »

typing. . . e . . :
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’ and remediation.

" teachet efforts.

graphics, whiech captured their eQEhusiasm.
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" Some teachers commented that boys seem to work more

independently than girls in learnlng proramming. Boys, one
teacher $uggested, take the initiative to use computers
outside of school. They visit local computer shops and
"browse." .' As a result, they quickly become facile with the

.machines. " One teacher reported that girls seemed

uninterested in programming until they were introduced to

Teachers commented on the value of the machiness for special

students. One emotionally disturbed boy beéame very
motivated throligh using.the microcomputer. He now completes
assignments and is eager te_.learn programming. The new

non-English speaking immigrants are starting to feel better
about themselves as learners. given their success at the
computers. ~ The math drill "and practice programs they use
arg not as 1anguage—depehdent as traditional school work.
Problems. The main prdblem we observed was that of access.
Often students had to wait their turn to use a micto.
Moreover, there. may have beén  greategz-use by boys than
girls of the micros. We observed a tdtal of 23 boys and 14

girls 1n Yarled computer locations.

¥

.Students _§lso felt they ‘would. like to get hard copy as a
record of.their work. This was possible only with the
terminals, 'since printers were not ava11ab1e for the Apples.’

By

Secondary Level: Junior High Schools o0

'1Fea£ure$‘of théNMicrocomputer Prpgram
o \ B

i

Demographics and personnel. - Microcomputers are used

minimally in Granite junior. high schools. We visited twe-

of the. four junior high schools using microcomputers.
Specxal teachers were "‘in charge of microcomputer use. We
observed two. general uses: . after school informal programs

3

Training/support. ? Teachers at the junior high school level

can , attend non-credit' district or state .mathematics’

meetings . which 1nclude computer - topics. 4 Other courses for
which® there . profe551onal growth cre%

~and provide a salary dlfferentlal.

- hd

Equ1bmeht. Both schools v1sxted used Apple II computers.
ook bid -t

ReSource distribution. -, . Junior hlgh schools -acquire

mlcrocomputers in. the same ways other schools do - through
their own funds, special grants, and/or requests for the

istricts' loaners. - Teachers have initiated these
acquisitions, , with administrators being supportive of the

.
. C 2
e
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Purpose and relation to the curriculum. In the first

school _we visited, eighth and ninth grade studentd were

lgarning how to program the 'Tcomputer in an after-school

' ) progfam. The micros were ‘described as, the major tool for

.the club members. Because,the teacher wds not available to

_meet with us when we visited the school, we were not able
to collect detailed information about ‘the club.

In the seéond/fanior -high, microcomputers are used £Or N
remediation in a Title I reading program, and for
remediation and reward in the Title I math program. In the
Title I math program two ,computer terminals are used as
well, for math drill and practice. One Apple is placed in

- a math resource ‘room and students are allowed to use it as
a reward , for completlng other - work. The programs,
primarily speed drills, are not necessarily related to the
mathematics they have beers working on. The other Apple is

placed in an areg adjacent to the library and is ueggdiggl/,»

reading and lanQuage remediation. The Title I r
teachter decides which programs should be used. Currently
students are using spelllng programs. An aide loads the

" program and supervises the students during their 30 minute

time periods.
N,

\

Effects and Problems: Administrators

Effects. * School administrators are supportive of and
innformed about the uses and potential uses of micros.

Problems. ‘Finding funding famicros is difficult. Lack
of funds w111 restrict their use. ' . :
- Looking to the future. The one admlnlstrator who commented
on the future felt that.microcomputers, if used properly by |
teachers, could and should be a serious part of the |
curriculum. | While he thought that every//student should }

»

have access to micros, he felt that use ~would contlnue to
be limited because of budgetary restry;tions. N

-

T Effects and Problems: Students ~

Effects. A teacher. reported that micros are exceptionally
" .effective in maintaining junior high students' attention. A
Titie I teacher felt that remedial students have a positive
‘- attitude about themselves and feel better_:about coming to
the resource room when they can use micros. The interest:
and envy of other students boosts the morale of those 1in-
the Title I program. Because computers were used by high
' potential students in the elementary schools, students who
use them feel a special status. - ’

One principal felt that using micros changes the
relationship between students and teachers. He felt- the

-

.
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relationship was more relaxed and that there was more
exchange between students and teacher. He noted that, with
micros, students * help each other learn. BHe also_felt that
. experience szé;h microcomputers might open up job
Y99551b111t1e or remedial students,, many of whom will have
difficulty flndlng Jobs. . i
Problems. When the‘mlcros are located in relatively public
places they attract an audience. Some remedial students
have ‘been teased by on~lookers. ;

Secondary Level: Senior High Schools

~

Features of the Microcomputer Prodgram’ _

N . -
Demographics and personnel.. Six of the ten high schools in
the district are currently using microcomputers. Of * these

we visited four. Each school had both majority and
minority students - with some of the popul&tion bussed 1in
from near-by areas. These senior high schools, like the

elementary schools, have program options 1including open,
modlfled open, "traditional, magnet and regular programs.

In the lower  grades media specialists play a key role in
monltorlng use of .the microcomputers. In the high schools,
in contrast; the mathematics and business teachers tend to
be in charqe of the machines. They are also the primary
users. - -

Training/support. High séhool teachers. have the same

training opportunities as do  other teachers "in the

district--courses and _workshops offered by the Central
Computing Organization and by the computer resource person,
as well, as occa51ona1 inservice courses offered in schools.

Eguipment. ,Each high school we visited used Apple 1II
microcomputers. In -some cases machines were purchased out
of scheol budgets, and in one case from a state grant. _Many
of the machines, however, are the districts' 1oaners.

Resource distribution. In the -schools we v151ted, madhinas
were located and used in a particular department. ~Jse 1s

conf ined prlmarlly to mathematics and business departments.

In one school, however, they are used in the physical
education® department, and in another the media center
houses the micros. . ’

Purpose and relation to the curriculum. ‘The way in which

microcomputers are used and their relation "to - the
curriculum varies from school to school. At one- high
school ye observed an unusual program funded by the state.
Described 'as an alternative curriculum for physical
education, the program was developed so that students could
- acquire . knowledge and understanding of the rules,

el ]
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principles and strategies of sports and recreational
activities. The software helps students to understand the
conceptual aspect of sports, and also evaluates the
student's knowledge.

Among the users of - this program are students who .are
physically, mentally .and emotionally . handicapped.
Microcomputers have given them a role in physical education
which hitherto had been unavailable. This program is based
at.a Granite high school, and is being field-tested in four
other school districts. c

The software for this program was adapted fro Central.
Computing - Organization software. The director ‘of this
project, who | knows how to program, is developing
introductory and follow-up ”learnlng packages" to accompany
these programs.

This physical education program has also produced interest
in othet uses of. microcomputers. Once this alternative
program brought the two Apples into the school, the
director gave a workshop on their use to other faculty
members. In addition, a small group 6f mostly male, high
achieving mathematics students uses an independent study
course as.-a vehlcle for learning programming.

In a second high school, microcomputers are in the media
center and the business department 1labs. The media
specialist encourages all staff to use the microcomputers.
A band instructor and a home economics teacher used micros
in their classes after attending workshops in which the

,micro  was demonstrated and relevant programs were
described. Home economics students use the microcomputer
to‘analyze their diets. A programmlng course was offered
as a new elective this year. Surprisingly, there are more
girls than boys enrolled in the programming class.

In a third high school, the business and mathematics
departments use the microcomputers. The business lab has
one Apple, plus terminals and other data processing
hardware. The microcomputer ¢s used to teach BASIC
programming and some computer literacy. In the mathematics
department the .computer equipment is used by one teacher.
and 1is located in his classroom. He uses available qgo
woftware to teach math. His students learn programming
well. The music teacher in this school has an Apple on loan
for -use in his.classes. Students use drill and practice
software to practice music theory skills.

In the fourth high school all of the equipment was located
in" a computer resource room whith was in the mathematics
department. The computers are-used for -elective courses in
computer mathematics and computer programming. The
chairman, who is writing a workbook on developing algebraic

- - - - —
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department in this school is using the comp al

and geometric concepts through ‘the computer, has begun-to' .~
use the micro in his introductory algebra co sgé(\dNo ther .
u ough
the chemistry department has expressed 1nterest in™doing so.
\\

-

~

Effects and Problems: Ahmlnlstrators / .

~
~

Effects. Administrators support the instrugtional use of ,°
micros, and would also 1like to use them administratively.
One principal was excited about using micros as part of a "
new secondary center in business management. She felt they -
it may . help to attract students to the program. Ano

ptincipal thought micros would be very effective w1th

students learning English as a second language.

Problems. The cost of micros cannot® be covered by the
operating budget. -Principals are active in trying to obtain
outside funding for purchasing the hardware.

Looking to the future. One administrator places neither
high priority -nor high hopes on increased use of
microcomputers in his school. If there 1is increased-
interest in computer activities, .then ex1st1ng terminals
will be used more. Another principal was excited about the
possibility of extensive use of computer managed -
instruction in the future, while a third hoped to use the
Apple for administrative recordkeeping. All administrators
were concerned ‘about the financial restrictions -on-a more
serious commitment to mlcrocomputers in the district.

A Effects and Problems: Teachers ' ) a ,

Effects. Several teachers used micros because they found

an available program that was motivating and effective.

They seemed interested in exploring the use of the new

technology with their students. At one high school, all of

the £faculty part1c1pated in a recent inservice course on
- micros.

One teacher said he needs to learn how to work with groups,
since students work in small groups with the micro.- They
do not work in groups in other activities in his classroom.

With decllnlng enrollments, teaching Jjobs are decreasing.

. Some teachers view the micto as a tool to help them learn
’ programming skills which can lead to Jjobs in business or -

T industry. Others find their computer expertise helps them

to keep the positions they have. One business teacher we

interviewed had kept her Jjob because she was the only one

who could offer the computer- ~related courses.

Q:"~ Problems. .  Teachers ’predicted that the growth' of
microcomputers would be hampered by lack of funds. One -

media specialist noted that she was permitted to use her

Srg
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‘équipment budget to buy micros. Purchasing only one,
however, would take the entire year's budget.

At the present time, computers are.-identified with the math
' depgrtment. Teachers questioned how to encourage their use
across several curricular, areas. Teachers hoped that better
and more varied. software would make the computer a more
versatile educational tpol. '

A principal felt that- teacher organizations are wary of
computer ‘use because, of job security. . His impression was
that teachers feel threatened by- their 1lack of knowledge
about m1crocomputers but do not openly discuss these
feelings. . '
"Looking to the future. Teachers varied in their’ hopes and
expectations about the future. Some wanted one or more
microcomputers per classroom, in addition to teachers who
,are sufficiently trained in programming to create their own
software. Some looked forward'to more extensive software
in their area—-muSlc'hlstory, consumer economics--to make
possible increased use of micrds. Others said they would

prefer more tlme—shared.termlnals, to more microcomputers, :

because of the availability of business languages and hard
copy. In general, most teachers envisioned a future not
dramatlcally dlfferent from the present.

Effects and Problems: Studehts

Effects. Some teachers commented that programming taught
students logical thinking skills or some systematic
‘problem-solving &kills. Students we talked with felt that
they had 1learned to be 1logical and analytic while
programming. They felt they could use this skill in doing
math proofs, but not in their daily lives. One student who
used the computer to solve calculus problems felt micros
encouraged him to be more experimental, to try a)variety of
approaches to solwing a problem. - .

Several advanced students felt micros were more appropriate
than terminals for beginning programming classes because
they were easy to use and didn't break down as frequently
as terminals. However, they felt that advanced students
needed terminals in order to have access to a variety of
programming languages. .

In the social realm, one teacher proposed that'srudonts may
develop skills of collaboration, since they york in groups
on the microcomputer.

z

The special microcomputer program in physical education has .

had - an important impact on physically handicapped
adolescents. A teacher cited an extreme case of g3 fifteen
year o0ld, profoundly handicapped boy who could never

x
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. participate in physical activities. Through  they

microcomputer-based instruc¢tion, he learned " statistical
analysis and applied it to the records of his active peers.
As team statistician he.gained a valued status among his
peers. ) -

Problems. The use of microcomputers by 1nterested
students, especially those who want to program, is hindered
by the shortage of teachers with expertise. This problem
will 1ncrease as more students learn programming in the
lower grades. Some will be very prof1c1ent by the time they"

. enter high school.

At the high school level, programming "classes in the
mathematics departments and data processing classes in the
business departments had & majority of males (except for
one school where there was a tradition of having majority
of females in advanced mathematics courses). In classrooms
and centers where we observed, there was a total of 88 boys
and .25 girls. In addition, only boys are avid users,
spending time during study halls and after school. When
asked why girls aren't so active, one boy suggested that
"the boys don't give them a chance.”

District Level

-
Effects and Problems: District Administrators -
Effects. The district administrators we spoke with were

supportrve of microcomputers in their dlstrlct, and assumed
that the use of technology in Granite would increase. The
commitment to microcomputers has affetcted the key
administrators in that they have all begun to anticipate
long-range, planning for computers. Such planning is
challenging in the context of a school system which values
pluralism. The Board of Education is creating a five-year
plan for the dlstrlct, which includes a plan for technology.

Problems. The assoc1ate superintendent most directly
connected with the microcomputer implementation has many
questions about the microcomputers and their status in the
school system. Is the micro instructional or
supplementary?.: How can it fit in with a school sy stem
deeply committed to a developmental approach? She is very
concerned that the \dlstrlct not make purchases which it
will later regret. Some past equipment purchases were
later acknowledged to have been mistakes.

This administrator finds .the micros hard to peqg. Are they
like what came before, or are they different? Are they
potentially an important , part of the school system? She
th1nk§rprobably so, but that a great deal depends on what
is developed in the commercial marketplace.

-
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She sees some problems with the current use of
microcomputers in Granite. Some schools take the
initiative to get micros, ‘while others don't. There ig
equal access, but not equal use. There aré sex differences
in,who uses the machines, ‘despite awareness of this as a
problem. Yet, she indicated that any unused funds in her
budget this year would pay for additional Apples because
people want them ,rand the district is already heavily
invested in them. .

ié;;nistrators less directly connected with the
icrocomputers see financial problems as being the main
obstacle to expanded use. One talked about the possibility
of obtaining some support from local computer corporations.
In a system where funds and enrollments are declihing, it' s
not clear how the technology w111 be paid for.

Looking to the fgture. Administrators see technology as
potentially changing education at its core. They spoke
- about the possibility that a great .deal of instruction
would be delivered directly at -home through technology, and
that the concept of the school would change. _ Schools, they
thought, would be places where students convene with
facilitators. Schools would provide the social aspect ‘of
education, while® homes would' focus on what is ' usually
thought of as learning. In such a world, the role of
teachers would change dramatically. . They would, it was
proposed, become the creators of interactive materials.

In no sense was this view of the future being planned for

by Granite administrators. Rather, it was something which
they expeq}ed to happen eyentually, as an outgrowth of the
technology Mself. y .
L]
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Issues from Granlte /

.

. There are a number of issues which are raised by the-
Granite implementation- Because - there are so few
‘microcomputers ih Granite relg#ive to the  number of
students, however, it is difffcult to know whether the
issues which are salient now will continue to be so wnen
resources are more plentlful.

'd
1. Who has access to microcomputers in Granite? District
loaner machines,. in principle available to all schools, go
to those-fchools which have a teacher, media specialist or
principal who takes the initiative to request machines.
Therefore, some schools have micros -and others do not. A
student's access to mlcrocomputers depends, in part, on the
school she attends.
e d . ’

There is, in addition, unequal access based on achievement
level. High potential students are among those wno use the
micros most at the elementary level, while in the junior
high schools learning disabled students are permitted
special access. In high school, use 1is primarily for
gtudents who take business math, data ‘processing and
computer math courses. Particularly at the high school
level, but possibly also before that, girls use computers
much 1less than boys. In Granite, it would appear that
.average students and girls are using computers less than
other students. :

2. How can teacners and media specialists,be adequately
prepared for using m1crocomputers° Even with accegs to
teacher training and” to catalogs describing available
software, teachers and media specialists report that they-
need to become better inftormed about how to use computers.
The teachers making the mosg - extensive use of
microcomputers invested significant —amounts of time, and in
some cases money, to develop their skills. Many had takeh
courses at a university or had attended
government-sponsored summer institutes. In Granite,
teachers do not have much expertise to cail on .from within
the school. Computer resource pesonnel are ofteh busy and
far away. How teachers can get sufficient help, time and
training to use a mlcrocomputersls a dlfflcult issue.

3. Will the location of microcomputers in media centers
detine their role as supplemental? Particularly at the
elementary level, resource teachers are the major
distributors and users ot machines. This is in line with
CCO - recommendations.- It is possible, however, that the
relatively 1low use ot machines . by classroom teachers is a
result of this plan for distribution and use. It is also
possible tha#® such a plan perpetuates the notion that
microcomputers are just like any other audio-visual,
materials, to be used’ intrequently and as a supplement to




" classroom curriculum. There are those “in the district who .
wgnt to foster . increased teacher - involvement and
integration of the computer with the classroom curriculum. °
Suich goals may be difficult to achieve w1th thls model of
distribution and use. ‘ .

_-3 4. What effect does the district loaner program have on
the purchase of mlcrocomputers by schools? The district
initiated the loaner policy in order to interest schools in
using, and ultimately purchasing, microcomputers for
themselves. While no systematic study has been done, we
were told by personnel in several schools that they had
purchased one microcomputer after having experience with
the loaner machines. Thus, the availabiljty of the loaness
may have spurred purchases which would not have otherwise
been made. On the other hand, *is possible that the
availability of 1loaners has permltted some Zchools to rely
less on their: own resources and more on those of the
district. This model of stlmulatlng an innovation is an
interesting one to investigate.

14

5. How can 'the school system respond ‘to  the increasing

‘levels of student expertise? Students, partlcularly at the

high school 1level, are faced with teachers who know

considerably 1less than they do about computers. In some
cases students and teachers can 1learn together, but in
others teachers are simply not knowledgeable enough to meet
students' needs. The ‘system, unable to hire experienced
programming teachers in an era or cutbacks, can meet these
demands only with further teacher training. Since such
opportunities are voluntary, it is not <clear how long it
will take berore -"there is sufficient teacher expertise.

What 1is clear, however, is that students will kearn to

prégram earlier and earlier in the system, thus increasing

the demand for better trained teachers. T

/: . Update

Since our December, 1980, visit to Granite there have been

new developments in the microcomputer implementation.

Sixty-six Apple systems have been purchased by schools with

matching grants from the district's budget. A five-year

-8 .implementation Plan has been designed. A series or free

‘ cougéés for school personnel hag been set up, and will

begin in. the fall of 1981. Administrative suses of

microcomputers by sthool administrators are increasing
rapidly. . ' T

R
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| " GRANITE SUBURBS g

Introduction

. ‘As part of our visit to Granite we visjted three suburbs

*  which were using. microcomputers- inl schools-Lynville,

Harrison and Forest Hills. Since Granite and its suburbs

coul use the services -of the state-wide Central Compdting

Organization, we wondered if the sites would be

. replications of a single model of  computer use. We found

. . that each.suburb had developed its own approach, typically

under the leadership of one person who was partigularly
enthusiastic and skilled in instructional-applications of
computer technology. ' One feature shared by two of 7 the"
sites - and in line with the policy recommended by« the
Central Computing Organization was the placement of the
micros in media centers. Micros. were used by . teachers as
supplements to instruction - either the teacher borrowed.” a
micro for a relatively short period :-of time, or students
were sent to the media center to work on a particular
program. L ~.

’ There were unique features at each site, as well as some
common problems and issues. O¥r experience in the suburbs
suggests that the individuals and - the community are
powerful forces in shaping the implementation of
microcomputers. - , Y

v
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. * Lynville Public Schools - .
1

.

The Lynville Public School District is a, suburban “\school
system adjacent to the Granite School District. Lynville
is essentially a middle and upper middle class community of
80,000 with a togzl of 21 schools. The community includes
professionar, teghnical, and blue colli workers. |, and
retirees.

As with many surroundlqg school dlstricts, the student
population has decreased dramatically. Lynville's current
enrollment is around 15,000 students, down from the 25,000
it servea 10 yeays ago. In fact, one of the large computer
companies in the community just purchased one ot the closed

‘elementary schools. afid is remodeling it for ~corporate

offices. ./ .

The district currently has 50 Apple microcomputers, all of
which are used for instructional purposes. Each of the 21
schools in the district has at least ohe microcomputer.
Students' computer - activities include drill and practice,
problem solving and seimulations in many subject areas.
Computer science concepts., such as awareness and training
in the .dpplication of computers, are included® in the
elementary through senior high programs.

‘"microcomputers were purchased by the distri

History and Curreant QOrganizatien of Computing in the District

Lynville “initiated its ’‘instructional computer service in
1967 by central purchase of time snare terminals for each
secondayy school«, These terminals, supported by 1local
busihess ‘equipment and staff, were placed in, the
mathematics - departments. After inservice training, .
teachers were assigned as terminal supervisors. Some of
them still retain that responsibility. The district's
director oL computer services has handled the allocation of
time ‘and distribution of programs to each school. In the
early 70's, more computet terminals were purchased. with
Title III money. The machines were set up to travel to all
of ' the schools. 'At the same "time, the state began to
subsidize the communication costs. of instructional
computing, making the phone lines essentially free. This,
spurred tetminal ‘purchases’ by senior high schools and some
elementary schools with their own funds. Lynvillé was one
of the first members of a regional computlng conﬂortium
made up of nearby suburban communities.

In 1978, afte the CCO made discounted Apples available,
the school in the -district  purchased .15  Apple 1II
microcomputers out of their ewn budgets. In 1979, ,15 more

t for
distribution to schools through _th Instructlona}' Media
Centers. Several mitrocomputers a loaned at one time to

a school, so that there can be significant access and use.
; N .

’. ¢
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In the past 2 1/2 years, PTA and school budgets have helped
increase the total number of microcomputers to 50. .

Eleméntary;Level ‘\v o
T~

We - visited two elementary schools, one junior 5high school

and one .senior high school,. At the first elementary
school, - the one Apple . microcomputer and the one
time-sharing terminal were kept in a small room in ‘the
media center. The microcomputer had been purchased with
capital outlay funds, while some commercial software was
purchased with Title' IV-B funds.

The resource center director organized and s@beivised the
use ot the machines. She emphasized ,that microcomputesr
activities were supplemental to the ” elementary pregram,
primarily in mathematics and reading. The programs she
used on the microcomputer were single concept; in ,§§ading
the emphasis was on spelling words and phonetigsskill . She
did not think that the computer programs would ever become
a "basal series" for teachers at that school. ‘

The resource center director has set up: computer use
classes for all studénts t the school. The kinaergarten,
first and second graders .hdve programs loaded for them and
they work on initial number and letter concepts. Theé third
and fourth graders learn how to log in and log out of the
time share system. Fifth and sixth’ graders lga{g-how to
operate. the microcomputer and then do some beginhing and
intermediate'programming.

~Students come in for computer math every day. Though both
the boys and girls are interested in. working with the
computers, boys tend to stay after.school and use them more
often. > The resource center director thought that the
interest of high ability students came from the challenge

of working with the machine. She proposed that. ,the low-
_ability  students 1love working with the gomputer because

they experience success and ‘pecause it differs from typical
school activities. -

—_— *

The resource center director has conducted inservice

programs 'with the staff so they..know what types of programs:

are available. . - She plans to acquire some management

- programs and,thinks the teachers will like them, though*

some teachers have . a. fear. about’ beirflg replaced by the
computer. She would 1like to see a microcomputer 'in’ every
classroom ‘fot supplemental work. She believes there are
tog’ many problems worklng w1th time-share systems.

At thééother elementary schoor- two * Apple mlcrocomputers
and three time-sharing terminals® are in the resource
centér.. One of the mlcrocomputers is open to the special
education students. to- work -on phonlcs, spelling, and

A
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mathematics. - There is an a1de who assists'the children

using the micro. She is paid partly with speC1al education
funds. The heaviest users are the sixth-graders' ng use an

“inaividualized mathematics program for an average.of one

full day per week. - Computer use is ,one of many laboratory
activities that students may pursue in a rotating fashion.
About one day a week 1is set aside for. instructional--
computing or computer literacy. - Computer literacy

«activities occur at the end of f1fth grade or beginning of

sixth grade.

Theé resource center director thought that both high and low
achievers found the microcomputer . equally motivating,
except when the task was too easy- or too- hard. .She felt
thdat the drill and practice programs have' a very pos1t1ve
carry-over: students work at home so they can do better on’
the computer the next time.” The end result is that they do

.do better. The tlme—consumlng logglng— in process 1is a.

disadvantage to wusing the terminals. Students go to the
Apple if they don't.have much time. If they want a copy of
the results, ' they go to the teletype terminals.
Consequently, some of next year's funds (Title IV-B) will
go towards purchase ot a printer for the Apple. .

Seconoary Level

2
The _junior high school we v1s1ted had, 1250 stud€nts, w1th
two ofsits own Apples and six Apples on loan from the

district's pool. _There' were seven in a mathematigs
classroom and one in the media center. The -use and

*maintenance ofs the machines 1is ceordinated by the media

center teacher. When the school ‘has the extra machines,
the seven Apples are rotated around the mathematics
¢ ses, for three days at a time-. , '
In one eighth grade class, students were in their second of
the three-day litkracy unit that is part. of their |
mathematics class. ~, One half of the <class was -doing
worksheets, "playing ‘computer” by trying to debug programs
given to them; while ‘the other half of the class was
working with the computeﬁp usually two or three to a
machine. °, The software as . furnished by the Central
Computing Organlzatlon. The teacher and all of the students
seemed 1nterested in working with the computer. Three

- fathers ha@ come in. as guest speakers to the class during

this computer literacy unit. One. was a ‘senior analyst,.
one was a* prodram directorr and .the third a computer
designer, all for large computer companles in the area.

J ' ‘
The 10 mathematlcs teachers were given four or( five
inservice sessions after school, thougly several of thema
didn't attend.. Those who did, however, are very excited
about the use of micro¢computers. They feel that it meets
the needs of those students who can program, and that%phere

’ b d .
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are some who could also use it for drill and practice, -~
though this use was slow to'catch on, o e
Teachers thought ‘that the hlgher achievers want ., to program
more and the low achievers want to play the computer games. r
Wwith the hlgH achievers, we did not observe any differences .
between boys' and.girls' interest in computing. Among ‘the
low achlevers,vvery few girls were 1nterested.ﬁ

¢

There is parental pressure for - students to use the - O
computer. In fact,. one father who worked ‘for a large . e
A computer company had a computer terminal at home _and wanted:
g the passwords of the school's time sharing computers so

that the boy could work at home. Because the student did
&. not want to work on drill and practice at home, he'stopped
using the school's programs. ST ° T

"Teachers felt that in the future, if there were sufficient
funds, they would want to buy more Apple equlpment and to
hire a programmer to write software for them. )
At the high school, the'blggest user of the m1crocomputer
"and time-sharing equipment.was the science department. A
course called Computer Technology includes programming,
computer " literacy components, and paper . ‘"and pencil
activities. In.four sections of the computer technology c
class, each w1th 24 students, there were_ three girls per :
section, Ty
: . The physics, economics, chemistry and biology teachers have
used the computers with teacher-created software ag“well as:
software from: the Central Computing Organization. The .
person wno had’developed . the computer program at the high e
school had just taken a position in industry. Other
members of the science department .were working on .new
. activities. Teachers felt that, a& more Apples were
: purchased, the -impact could grow. Adequate teaching with

., .mitrocomputers ‘requires -more machines than are now ’ -

available.

Issues and Problems from Lynville »

1. What should be the fundlng prlor1t1es for the district?

The computer coordinators (math or science chairman in the ).
high schools and media spec1a11sts in the elementary and -
-junior_ hlgh schools) .want to spend computer money on’
shpport staff and the development of an-overall program for

v the district.  School principals, however, want to.—spend
the money on hardware. . @

¢ ~

. . 2 . -
’ 2. .How. should computers ‘be used? There is. no unified
apbroach to computers in the district: .In the absence of -
"clear plans or policies, decisions about futyre programs or
spendlng are d1ff1cult to make., .
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3. How can local software be shared and quality software '

. be'found? There is’'an interest in sharing non-copyrighted -
microcomputer software ‘from Lynville's schools with other
schooI/mgiétricts. There is not, however, an organized
procedure for such interchange. With such a procedure,
teachers might be able to find instructional programs which
are more complex and challenging than what they now have. ’

s

4. How can staff be found and/or trained to meet the
programming needs of students? A district goal is that ‘the’
students who need knowledge in computer science should be
provided opportunities to obtain it. There is not now
adequate staff to meét these“needs. )

L ] .
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§ o " Harrison Public Schools’

community wi a population of 41,000 and a total of 16
pulation is primarily white. There is a
small, 1low income population qualifying . for Title I
services. Parents have high  .expectations for their

Harrison is/ys, middle to upper middle class suburban
t

children's school sachievement and actively participate,

through parent teacher organizations and as classroom
volunteers in shaping the curriculum to emphasize academic
achievement. '

Microcbmputers are * used instructionally' in all schools in

the district. Their use is diverse, and grows out of the

interests and initiative of individuals in each school. The
use of - microcomputers is administered by the Evaluation
Center of; the school district and has evolved from its work
with a computer-baseéd instructional management system.

»

Hlstory and Current Organization of Computing in the Difstrict -

Beginning in 1970, the instructional management ‘ system ran’
on a mainframe _batch process basis. The computer was
available through a regional computing consortium, and data
were processed at night. The district developed -materials
to d1ssem1nate “information about the system and to, train
others in its use. While there were many expressions of
interest, ” most potential adoptors’ found that the system,
designed for use on large _computers, was -tvo expensgive to
be feasible. In 1978, in response to the cost limitation,

.a programmer was hired to adapt the system, for use. on

microcomputers. By the summer of 1979, a program that could
provide profiles of achievement was available for a 48K
Apple. This yersion has been disseminated to over 75 school
d1str1cts. . - )

In 1978, there were two other develépments\that shaped the .-

use of microcomputers in the district. ' Harrison purchased
one> Radio Shack Level " II microcomputer and placed 1it. in
schools on a short-term, experimental basis.” Administrators
and teachers were to learn about potential instructional
uses of microcomputers. In ' addition, a task force,
comprised: of teachers, media specialists, curriculum
specialists, and parent®, ‘was formed to develop district
guideljines for the role ‘Qf technoldgy in the school.

The task force dec1ded .that it was too early to specify ac

role for mlcrocomputers. The potential of the equ1pment
was -great, but -knowledge of how to capitalize on that
potential - "was small. The task force recommended the

-purchase of more. microcomputers, without a particular plan

for their use. The task force evaluated the Radio Shack

" computer, as well as the PET, 'TRS-80- and Apple, and

recommended the purchase of Apples in the future.

»
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That summer, sixteen Apples were purchased with district
funds. There was one for each school building, along with
five additional Apples that could be borrowed from the
district office for special purposes. In the 1979-1980
academic year, a- new staff member was hired by the
Evaluation Office to wvisit schools and conduct inservice
training on instructional wuses of microcomputers. In
addition, the responsibilities of the programmer hired to
adapt the instructional management ‘system were expanded.
Half of his time was spent developing instructional
software and supervising high school students doing
advanced programming. These students helped to create
instructional programs for teachers at all grade levels.

The district now has two goals for microcomputer use.

FirsE/_that every elementary schopl student spend some time
with the mjcrocomputer and, second, that all tedchers, are
minimally competent in the use of the micro.

In each elementary school, the media specialist-  .coordinates
access to and use of ;microcomputers as well as inservice
for teachers. She/he is responsible for being familiar
with available software and for informing teachers of
programs that they may find useful.. Often the micr®s are
kept in the media center, and students are sent out of the
classroom to' work with the equipment. 1In some schools, one
or more additional micros are available to be moved into
classrooms in response to the requests of teachers.
"Computer Moms," parent.volunteers who help children 1learn
to use- the computer; are available in some schools to
assist the media specialist or classroom teacher.

Elementary Level

The researchers visited two elementary séhools. At one of
the elementary schools, a new .Apple, bought with PTO funds,
was. placed in classrooms as teachers' requested it. It was
also used with learning. disabled students for two hours a
day. Two other Apples, purchased with building funds, were

-kept in a small room off of the media -center. Teachers

signed up for 1/2 hour blocks of time for their students.
N :

puring the site visit, four fourth grade students had been
sent to work,with thé machines for the entirg 1/2 hour. The
children wprked in pairs, and were to complete at least one
math’ progr and a-"Hangman" spelling program which had in
it words frpm the spelling curriculum. After finishing the
assigned essons, they could select any other program.
These .{gtlidents chose simulation .programs, such as "The
Oregon rail,"” and they collaborated ‘on decision-making
during.the simulation. : .

For most of the period, these students were not directly
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supervised’ by the media specialist. They knew what they
were supposed to do with the machine, knew how to select
programs, -and worked eagerly for the entire period. There
were occasional misunderstandings about "how a program
worked, but the students seemed challenged to figure out
the rules. Theé students reported that they liked working
with the computer and said they had learned mathematics and
spelling through wusing it. They also said they couldn't
learn art or sciehce through the microcomputer, becayse the
computer couldn't provide the hands-on demonstrations that
are important in those subjects.

The medisa specialist had been trained to use micros through
inservice courses from a regional computing consortium and
also through . college ‘ COUT SES which she had taken
voluntarily during the summér. The district implementation
Epecialist conducted inservice training for all teachers in
this school last year. The media specialist hopes that the
implementation specialist will spénd time in' classrooms
this year, working directly with teachers and students.
District Aadministrators h'ad planned to purchase more
hardﬁare for this year because hardware requests have
exceeded their supply. A media specialist .indicated that
the group responsible for school implementation persuaded
the administrators to use a large part- of the money for
software. Neither teachers nor media specialists have time
to write their own programs.
]

Some parents in thp Parent Teacher Organization (PTO) have
opposed the use of microcomputers in schools because they
believe the machines are used .chiefly for games. Such use,
they feel, detracts from academic achievement. The media
specialist agrees that some concern is Jlegitimete, because
there is a lack of high quality software. Last year she
borrowed seven micros and brought them to a PTO eeting.
Children demonsttrated ' how they were used in scho®l, and
parents in general were favorably impressed. Thjs year the-
PTO is sharing the tost of a microcomputer with the school.

The media spec1allst' goal for the micro prdégram is to
have all students familiar with the microcomputer. Last
year she arranged for all students in grades four through
six to have some time with the machines, and. this year all
students in klndergarten through third grade ﬁill work with

" them. o .

» . : - oa

°The media specialfst has noticed that working with the’
computer has promoted social and academic development for
some students. Some shy oehildren became exceptionally
competent with the computer and began helping others. Girls
avoided using the computer - at first, but are now
enthusiastic users. - In general, .all students, even,
kindergarten children, enjoy the microcomputer. She feels
that the teachers now need opportunities to - become
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comfortable with the equipment so they will use it in their
classrooms. She notes that while money is often available
- to start.new programs, funds are lacking to develdp and
refine them or. to provide. _supervision for program

. implementation. t ‘ .

- At the second elementary school, we met with a sixth grade —

- teacher who had developed a program to teach proofreading
skills. She described the .microcomputer as a motivating
medium.s  The idea for a program in lanquage arts %was
sparked when a student commented that it was so much fun to
work with the computer, she'd even .do a lesson about
language if it were on the machine. As part of an
inservice course, the teacher wrote her proofreading
progran.

The teacher assiyns several students to work together on a
program. Part of her inservice training focussed on using .
cooperative grouping-for working with the Apples. She has
found that students at all ability levels are enthusiastik
about working wjith the .computer and that the more able
students helped the others. ' .
3 ' - ®
When we visited, one micro was being used inthe special s
education program. It wgﬁ in a soundproof room, where
, students used it individualfly for drill and practice. One .
' other micro was-'in the 1library, where individual children .
were sent to work with the machine. e ' .

‘.

Secondary Level ) \ -

o~

At the secondary level, we visited one junior high school.

The microcomputers are in a small room at the back of a
combination gymnasium/auditorium/cafeteria. Three Apples

and several terminals are packed inko the room. The
equipment is used in three differentsways: students come

to the room to play games and to work on their own
programs; special ' education students work on drill ‘and
practice program&; and thére is a minicourse in programming -
for ninth grade students. A former math teacher gives the °
-course and supervises the room. He said that some students
have become very experienced programmers through a summer
gifted and talented program. With acBess to the equipment
they can maintain and expand thqir skills. The teacher has v
not had any training in progxamming, so some of the
students are considerably more g anged than he is. This

does not: present problems for him. i .

~

= Students who come’ in during a choice period tend to be low .

’ achievers. The teacher feels that working with computers
may be one of the few ways in which these children
experience success, He reported that special edlucation
faculty have been impressed because some children who have
difficulty completing any work in class will concentrate

%
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ifitently for 40 minutes when working with the computer.

There tend to be more boys than girls in programming
classes. Few girls come in to play games. This teacher
~ feels the games are more orjented to interests of boys. The
teacher finds that when he teaches programming his classes
are much more individualized. He must ask each student why
a particular procedure 1is being used, rather than expect
everyone to use tHe same ' procedure. He wants to encourage
the more expert students to helpsthe others. The experts:
typically do things for other students rather than help
them to solve their own problems. '

He feel that in the future micros will be more involved in
daily classroom instruction. But the paucity of software’
for various «curriculum areas will limit their use.

Issues and Problems from Harrison

1. Should instructional and management uses of computers
‘be} administered .by the same office? This 4issue is
presently being explored within the school district. The
Evaluation Office has not been involved in' developing
curricular matérials, except for writing a computer
literacy curriculum and for programming courseware’ that,
teachers have requested. The Evaluation Office has assumed
these responsibilities - because personnel with the
technical, ' programming expertise were employed there.
However, the Evaluation Office's hiring of a computer
resource teacher was controversial. Some people felt it
would be more appropriate for such a person to be hired by
the Curriculum Division. . ~ o

2. How can appropriate software be identified or
developed? Already media specialists in Harrison have made
software a priority over hardware for budget allocations.
No one in the 'system has the explicit responsibility of
recomiiending softwate purchases. Harrison 1is part of a
regional computing consortitm, which serves as a source of
software. But there 1is' no mechanism for familiarizing
teachers with the range of options .that are available.
Teachers and parents want software that relates to the
curriculum.

' 2 . a

3. How .can -personnel °be trained to direct the
implementation. of .instructional computing at the elementary
school level? 1In ' Harrison, the media: specialists are
charged with promoting the use of micros. "However, they do
" not have enough time in l¢ad to become familiar with the
hardware, to keep informed of software developments, or to
.evaluate software packages. They do not have the time or
the skills for authoring proyrams that may' be of interest
to teachers. Ingividual teachers can be trained 1in
programming, but programming may be an inefficient ufe of

L 3
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their time. The district tries to provide for teachers'
needs by using a professional programmer supported by
skilled high school student programmers. At - present they
write programs for the high school where the need is
greatest. - . ' .
Because of declining enrollments and school’ "closingsm.
Harrison cannot hire new -staff to. work with computers.
Present staff must be trained for this new function The
plan- is to train individuals in each building so thdt in
two years the district-level position for implementation
can be discontinued. However, it's not clear that the
f lty will 'develop sufficient expertise without released
ime for extensive training. .

- : | . o
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Forest Hills Publlc Schools
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Ehe Forest’ Hills Area Schools, an 1ndepenaent school

istrict -adjacent to Granite is made up of several middle
nd upper middle income Ssuburban communities. The 20,000
students being servea is a decrease from 28,000 six yedrs
‘ ago. . :

¢
Our visit to Forest HlllS focussged on a special project
which has been the impetus for microcomputers in “the
district. A three-year "microcomputers in education”
. development project funded ¢by Title IV~-C has brought
microcomputers to Forest Hills. Its main focus 1is to
develop and test in classtooms a series ot microcomputer
- programs for the elementary school curriculum. Teacher
' training is also part of the project.. Project personnel
have chosen to deviate from the state's "recommended" Apple
hardware and purchase Commodore Pets. In addition, they
are developing the software and training the staff of 15
. public and three non-publlc schools om their own. The
director or the project is also the district's math-science

coordinator. His work for the past 15 years has been in

imstructionai computing. The district now owns 80 Pets,

and the PTA 'is interested in buying six more soon. A

portion ot the Title IV-C budget was used to help purchase

e this equipment. PTA and school funds also contributed to

t> . the equipment purchase. '

. Before the microcomputer‘ project began the district had

been using time-share erminals, accessing the Central.

Compuﬁing Organization.. There are now 8ix terminals in the
strict, a decrease from ‘twelve a few years ago. These
are used prlmarlly ¥or  guidance and career instruction in
) . the secondary schools. '

. ‘s . I
. . . Microcomputer Project

The progebt is now in -its second year. The first_feér was
spent ,developing and testing .the - computer programs.
~Software ‘Qas been written for the“Pets at the elementary
. Level in t ‘areas of mathematics, science, languagde agts,
reading, career education, spelling, and special education.

These programs are designed to” make the. computer into an

instructional device be wused in the <classroom by the
teacher. . . v .

Ideas for programs generally . originate with classroom
-teachers. . There are many avenues by wh1ch teachers . get
requests into the project , stagf~ ' ggough inservice
workshops, staff meetings, and thrda a building
representative for the prdject.’ neggams are developed
by project’ staff, then tested by teacn LS ﬁﬂ .38 minimum ° of
three of the 18 schools. Revision occurs, along - with
documentation, before the tapes are placed #n the" schools
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The Forest Hills project -also helped provide inservice

training for the staff. Each elementary staff person at ‘the
18 schools received two half-hour sessions on the project.

for teacher use.

.{ Then one "key teacher" from each school participated in two

half-day workshops.' .It is these key teachers who test the
software. Later-that year, about 100 staff, people, réceiyed
a 16-hour inservice class related to the computer. Ha of
the time was devoted to programming in BASIC, the rest to
operation of the specific machine. Project staff report
that the teachers who took this course are those who feel
,most at ease with the computer in their classrooms.

The projecﬁ is based on the assumption that .the computer

can support and: supplement instruction at all grade levels

and in any subject area. Programs are ' usually drill and
practice, simulations, or tutorials. Of the computer

*programs developed, 25 are for mathematics, 16 for reading
and language arts, 9 for spelling, 7 for social studies,
and 6 for special education. <

 Microcomputers are in all of the' elementary schools.

School media specialists are responsible for keeping track
of - the hardware and software, for housing it, and for

rotating the machines to classrooms. Consistent with _ the -
goals ot the project, almost all machines are used in ’

. classrooms, L o

»

We visited one of the participating elementary schools,
observea the project's . software in use, and. interviewed
students and faculty. One first grader who was practicing
addition problems on the computer and whor had used the
machine last year in kindergarten, remarked that he liked
working with the computer because "It didn't give grades"
and because "I have to get my brain into it." .

The principal of the building’ who classified himself as an
"old-timer," as one ho has seen all the innovations,
nemarked -that the computer really was in a different
category than the others. He felt it would be more of an
aide to .teaching than were earlier innovations. .

One .teacner remarked’ that the computer complemented the
rest of the classrooim activities. She told of a mother who

working with the computer. child had’'said, "when I
can't do 3+8, it gives mé a e to try and try again. It
makes me do. it over and over agajn and I don't get mad.".

commented about the changes in_her ckild's attitlde since.
gThe

" Another elementary teacher told of seefng hei students’ us%

a computer . for the first time. She watched their
excitement and decidea she shguldr have computers available

. moge orten, despite her own lack of ‘knowledge. She decidea
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she could grgw a bit herself and learn. wiéh her 'students.
Now she and her students are-evaluating the couseware
together. ' .

~

. The gehéral consensus of teachers in this elementary school

was that the computer would become an integral part ot

their teaching-® very soon. They are pleased at this
prospect. ) .
The pro;ect staff, wqulﬁg togéfﬁér‘, a demanding

schedule, has become a close—-knit group The project staff
is competent, as well as committed. The courseware they

are developing is already daining an excellent reputation

around the country. As planned, an evaluation of the
effectiveness of this project will be conducted-within the
granting period. - This evaluation could prove helpful to
others as they decide to use microcomputers in the
classrooms. '

Teachers in Forest Hills did not complain about poor
quality software. They -themselves had provided the ideas
for software. They generally asked for software which
matched part of their curriculum. They were,happy with
what they had, althaugh they warited more of it sooner. They
were, however, willing to be patient and wait for software
which met district standards.

~ Teachers seem to feel comfortable with the computer and in

éontrol of its use. The "key teacher" concept has worked to
provide help within buildings. -The computer is clearly

understobd to be supplementing the ongoing currlculum and _,

prowiding the means for computer awareness.:-

.The only pnoblem that anyone spoke of was the need for more

equipment. Teachers seem to agree that the place for the
equipment is in the classroom. That commitinent reflects a
real involvement among the tea¥hers. It also produces a
demand, for more machines. ; :
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GREENVIEW ' =~

Introduction - ;

-3

Greenview is a model of an innovation in whichh most
authority and initiative have been at, the grass .roots
level, with central administrators providing suppQrt ‘and

encouragement, Early decisions’ aﬁoug use have been. .

decentralized. , Comprehensive policies and plans fpr
m;crocomputers are just. beglnn to be " formulated.
Greenview is unique 1n4 the emq;ézﬁgi of a new 'role,?‘tQ?
teacher buff. '’

-

Description or Community - ' L,

Greenview is a suburban community in the northeast about 15
miles from- a large city. Its population of approximatély
25,000 residents consists- largely of, upper middle class
business and professional persons who work outside of
Greenview.’ There are no major industnlgg in Greenview
itself. The population is .highly educated, and ‘almpst 80%
of the graduates ot Greenview' High School attend college.

The primarily black minority population is small, comprising
less that 5% of the population

r 4

Residents are proud or Greenview's schools and say that the
school. system's. excellent reputatien has ‘attracted new
families to the community. Students 1in Greenview scoxe
abowg national norms on standardized tests. 1In general,. the
school system is. eagery to’ ‘keep abreast ot educational
innovations, and to maintain its emphasis on preparing

. students for college and' for professional and business

careers.

Greenview School District . ;.

The Greenview school system serves .approximately 5,500

students and consists of seven elementary schools, two.

junior high schools and one senior high school. Its
central administrative staff are a superintendent and two
assistant- superintendents, on€ for elementary and one for
secondary education. School pr1nc1pals report to the

" assistant superintendents, as do ‘curricular coordinators. *
The 1latter include coordinators for mathematics, art//

music, phy51cal education and computlng education.

The communlty monltors the actlvltles o&' its schools

through the Board of Education, and through Home and School’
‘Associations which play an active role in each school. The

-teachers have a professonal - organization, Greenview

A

Education Organization, which negotiates contracts for them.

-t
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The Greenview schooLhosystem receives 90% of ~its financial
support from local nies. In the past, the community has

been wary of government funding because of its potential

impact on 1local autonomy. Current budgetary pressures,
however, have resulted in increased efforts to seek outside
funds.

¢ -
Recent Developments Regarding Schools

1.- Budgetary Concerns

. ) ‘ 'S

School districts across ‘the. state have been subject to
state-imposed limits on education budget increments. This
is - an. attempt to provide cross—state equity ° in
expenditures. Current growth limits for Greenview are 7
1/2 percent., In addition, school -enrollments have declined
by a total of 1,000 students (or 15 percent) over the last
10 years. - Therefore, there have been reductions in staff
and 1limits on /new hiring. The teacher population 1is
relatively old, and relatively well paid. A new contract
is under negotiation. These facts, along with a recent
local tax increase which was strongly opposed, make for
widespread concern about budgetary issues. ThHey could
affect additional monetary commitmentg to computing in the
dlstrlct,

2., Gifted and Taiented Lobby

An active group-ot parents is concerned that the schools
more adequately serve the needs of glfted and talented
‘students. These parents want more electives for gifted
chijldren. Some see the computer as a source of more
advanced curriculum. Others view gifted and talented
programs and computlng as being in competition for funds.

3. Teacher Accountability

1

Teachers, according to state mandate, must put in writing

their profe551onal improvement ' ob]ectlves for the Yyear.
These form the basis for an evaluation at the end.of the

year.

4, Dissatisfaction with Inseryice Courses

There has-“been some dissatisfaction at the district level
with inservice courses for teachers., Some courses are seen
as not c?gtrlbutlng sufflblently to professional growth.
Courses 1

they are substantive and serious. .
L] : -
. LY

5. Movement Towards Cemtralization

There are plans to make the school system more centralized
with refpect to issues of curriculum, accountablllty ~ and

a
3 N v

A i - ) @
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microcomputers are viewed as desirable, because
* e
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) ¢
evaluation. A detailed set of; objectives 1is being
developed for each curricular area with criterion
referencea tests keyed. to these objectives. The district

owns a computer which it uses for administrative purposes.:

Consultants ‘are now devising a system to store and analyze
profiles of student performance on criterion referenced
tests over their years in the system. 4

Use, Number and Distribution ot,Microcomputers

There are 38-microcomputers - 35 Commodore Pets anh‘tnree
Apple 1II!s - in the district, used primarily in the seven

elementary schools and two junior high schools.
Twenty-three. Pets are- distributed among, the elementary
schools. : Three Apples and five Pets are in the junior

high schools.- Three Pets are in the high 'school, and four
Pets are available on 1loan. The microcomputers are used for
a variety~ of purposes, including the. remediation and
reintorcement of basic skills, computer 1literacy, and
programming. 3

There are,,)in addition, time-share terminals at the
sécondary level. The senior high school has a PDP-1l
minicomputer with 14 terminals. The junior high schools
have eight terminals. :

*

Support for Computing —

)
Financial support and resources for computlngtrln Greenview
‘come almost exclusively from within the ict. PFirst,

there 1is an appointed coordinator - for computlng education
who has played a major role in initiating and expanding
computing in the 4district. 1In the past she has managed the
instructional computing budget. She continues to make
recommendations for purchases.  As a member of the high
school faculty, she teaches programming, manages the
computer°center and supervises ‘the computer clubs. . Two
members of the jufior high- schools' math departments act in
a” supplementary coordlnatlng role. They have in-load time
each day to coordinate computer-related work in their
respective schools. :

Second, the district provides inservice training. District .

courses 1ip microcomputers are offered frequently, staffed
by local teachers. 1In the summer of 1980, téachers from
many of the elementary scheools took a 15-hour programming
course sponsored by the district. These people now are
assuming leadership roles in their schools. In addition
the district makes ‘a contribution "towards 'tuition for.
teachers who take computer-related cougses iR .nearby
training institutions. Severad teachers have taken gredit
courses in mlcrocomputer applications 1n eduqqtlon.
LR
Thlrd, there is a 1line item‘ig the' district budget for
- ‘ : )
- V‘” M

~,

-



computer instructron. There- wag™ .a large expenditure from
this fund to upgrade the PDP-11l. This money was ‘also used
to purchase the first group of microcomputers in the system.
This financial support is . concrete evidence of both .the
administration’s and the commynity's commitment to a
microcomputer program. It is part ! of a larger commitment to =
prepare cnildren for a world in whlch microcomputers will
be commonplace. :

L3

- . -

History and Current Organlzatlon ot’ Computlng in.the District . :

Before Mlcrocomputers . 1/ ‘
L

Bariy in the 1960's, on the recommendstion of an evaluation
team, an a%glstant principal - for curriculum was appointed
to the high® school. Looking .for ways to improve and
modernize curriéulunf, he became ' enthusiastic about the
educational potential of computers. -  With a teacher from
the math ‘department, now the coordinator of ° computer
instruction, he proposed a computer education program to
the Board of Education. . ) : ~

.At first Greenview used a,t;ﬂe sharlng system with another
community. The math teagher was given summer training in
programming. In 1968 .,the Board purchased an IBM 1130
computer for administrative and instfuctional purposes.

It became apparent that dgal use. for both administration
and instruction was difficult to manage. Therefore, in
1974 ther Board purchased a PDP- 11 minicomputér for
instructional use.only. Terminals were “installed in both
.secondary and elementary schoals. The terminals were used
primarily in the Jjunior and senior high schools, where they
were placed’in separate computer resource gcenters. In the
‘elementary schools, the -terminals were used very llttle._'

In 1979 the distrfct 1nvested heavily in &pgrading the
-PDP-11 because of,increased use in "the high school. Without --
the apgrading, it was argued, junior high ‘school terminals
would have to be reallocated to the senior hlgh school. The
minicomputer has been used to teach prograpmlng, for ‘skills
remediation, in’'business math,” and for some 51mulatxons in
€conomics, histdry and psychology. -, .
Introduction or Mfcrocomputers ' )

'
» . »

-

In 1978 the computer coordinator. purchased a Pet computer
~for thé high' school resource room. In the spring of 1979,
six more Pets were ordered. .That - summer" there was a
project to develgp- eofEWaré. Four . elementary teachers
specrfied software they would like for their ‘classrooms and
high school programmers created software, in collaboration .
with these teachers. " S o
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In the fall of 1979, each elementary school ‘was”given qne

microcomputer and a users' inservice course was offered.to
elementatry- teachers. During the. winter. and . spring-of
. 1979-80 there was enough demand to repeat this course three
more times. As a result of' these 1inservice courses saqme
elementary teachers began to develop particular enthusiasm
for using microcomputers, in classrooms. -These- teachers
became facilitators of J&crocomputer use in their schools,
or "teacher buffs./)

- $inhce 19/9 the number of’ m1crocomputer§ has increased
rapldly Funds havge come from.many‘sources. Some money has

come from school budgets, or from discretionary funds. The—_

Home .and School Associations have provided funds for
microc?mputers in elementary schools. 1In one junior high
schoql™ a state grant provided microcomputers for special
education* students. A ptincipal has used an equipment fund
that rotates annually. among the secondary -'schools to
purchase micros. As.a result of-this individual initiative
there are now unequal numbers of computers in the schools.
ThlS inequity is a source of concern in the district.

All of these developments have been spufred by the
enthusiasm of teachers, parents and/or . principals who are

eager to have microcompu®ers in their schools: Several of.

the elementary schools have teachers who have unofficially
taken on a coordinating and fagilitating role. In other
schoals, parents play this .role. Each junior high school
has a teacher who organizes computer instruction and

computer clubs. ,

kecentlyq more . formal mechanismg for the organization of
computing have been created.. In t summer of 1980 a

steering committee was formed to develop and implement a°

seventh grade computer literacy curriculum.. This committee
included* all of the junior high math teacqéms and . the
assistant superintendent for secondary instruction. ‘It was,
succeeded by the current steerlng committee for computers in
the curriculum whose goal  _is to create centralized policies
_and programs for computin in the districet., It hopes t¢
"develop a K-12 computing curriculum. This committee is
made ‘up of the assistant superintendent for elementary
education, the math coordinator and a teacher representing

. each school. . i

1 * !

Softwarelacquisit;on and developﬁeht. - Sottware has been

acquired in several ways. It generally comes from sugh
informal and/or inexpensive sources as Cursor magazine-or
teachers in other public school systems. Some - commercial
,software, such as the Milliken math program, was purchased.
Thére has Been 1local initiative in software development.
ApprOX1mately 12 programs were deueioped in Greenview
during -summer workshops.. In. general™ high school students
play a central role in wrxtlng apd alterlng programs at the

ﬂ%; |
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‘request of elementary school teachers. Software related to
many areas 4t curriculum is available at both elementaZy,
and secondary levels. ) *

‘A set of tapes thas been collected’ and duplicated to.
accompany .each Pet. High schodl students’ working with the
wo- coordinator or computing are responsible for updating these
tapes. Two teachers and the math coordinator produced a
catalogue of Greenv1ew tapes which describes each program,
recommends grade levels, and classifies software according
. to Bloom's taxOnomy. Teachers who have the ideas and
- skills to create. new programs. can be employed durlng the -
sumnmer to produce new software for the district.
~ v - 4]
_UseL_valuesLilntent. When m1crocomputers were introduced,
‘there was no unified set ot values or rules for their use.
The prime intent of the Board of Education and of disgrict
administrators was to develop a computer-literate .sthool

population. They were willing to give (schools .time'to
) _ explore betore setting any® specific ° policie and
¢ expectations. ' '

The general strategy was™ to put microcomputers. into
schools, provide opportunities for teacher training, and
hope that - someone would become ‘enthusiastic and take
responsibility.” In some schools this happened, and in
. others it didn't. For thetmost part, principals did pot
initiate u51ng the computer, but responded and accommodated
to interest from teachers and/or” parents.o In one school
the microcomputers .program has grown despite initial
resistance from the p;lnc1pa1, because of the enthusiasm of
parents.

There ' 1is an intentional effort . now being made to
disassociate the computer from its exclusive tie to the
. 'math curriculum. Mathematics teachers* at the high school
o) and junior high school 1levels initiated the wuse of micros.
and taught the first set of inservice courses. LIn
addition, planning for the seventh grade computer 11teracy
course inaluded only mathemabucs teachers. However, in this
wqcurrlculum teachers’'in every discipline are to teach_about

- the roles cbmputers do or mlght play in the1r field.

Elementary Level
A - “a
[ . - ¢,

Features of the Microcomputer Program

- . L )
Demographdies .and persoénnel. " Pive of the seven efementary
schools 'in the district. were' visited. In four, we spoke-
with administrators, teachers and students and observed

, classrooms. %he . fifth, we spoke- only with -the’
principal. The. °. sghiools were similar- in: terms , of
populatloHS‘serveda L S N ' \

. R PR .
.in ‘ 14
» .« /
- - . .
- -85 3




' & > Ts2.

N

"In four of the five elemenptary . schools visited, fifth or

sixth gradé teachers are responsible for the manggement of
computer use. Computiers are moved ardund the school
according to a schedule developed by a managing teacher. In
the £fifth school there was no one person responsible:for
scheduling. A sign-up sheet in the hallway was 'used, 1In

most schools teachers can use one or two micros from one’

half to one full day each week. . . ;
. &, P ‘ ,

Typically, the teacher who¥manages the schedule is also the

microcomputer Support ‘person--the person _whom other

teachers seek out for. advice and help. We have dubbed -

these. individuals "teacher buffs."” While .they differ in
training and interest, they share a commitment to
microcomputer use in schools. There is no monetary or ‘time
compensatidn for their computer-related work. Q@ese
teachers are -involved, ~ actave, knowledgeable -’ and
enthusiastic about what they do. They help and encourage

~_Other teachers. to use microcomputers as well as expand

"their own < expertise. All of this requires committing a
great deal of personal time - before school, on weekends,
and during vacations. Such time is given willingly. 1In
these schools, there 1is at least one- other person who is

.also actively involved with and knowledgeable .about

\\d
‘

computers. In some cases this person 1is a teacher, in
other cases a parent-voluhteer. T ’

Training/support. Training is the’ primary form of support.
Teachers who take training related to computers, either
through inservice courses or routside ipstitutions, earn

incremental salary . credit. " However, approximately °45,

percent Of thé teachers in the district ~aré -already at
their maximum salary levels. Salary .increase, therefore,
is a motivation for training fo% only some of the teachér?.

Equipment. * All 23 Pet microcomputers in the elementary
schools are onmovable carts or desks. -Each comes with a
library of . tapes. In some. schools these  tapes are
color-coded to match the machines they accompany, or to
indicate levels of difficulty or curgiculum area.

Resource distribution. Since microcomputers gre a scarce
resource in all schools, falrness of access is® valued
highly4 There is, however, more use .in the £fifth and sikth
grades -than 1in the 1lower grades. Several reasons .were
suggested for the greater wuse in .the upper grades. These
include: - (1) more software for older childr®n; (2) the

.rediance on reading skills to operate thé programs; (3) the

relatively greater ease - and independente with which the
older children can run the micros; and (4) the -assumption
of some elementary teachers that adwgnced, mathematical
skill & important for using a micro. e

-Purpoée'and relation to 'curriculum; ,The Purposes for which

K’ .
] - Ce e
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teachers use the micros ‘are varied. sSome teachers are
interested in -children having fun and learning at the same
time, an'experience they believe micros afford. Others are
interested in. their ¥students' feeling comfortable with
‘microcomputers. Some are concerned primarily with skill
development, while others £focus on programming and
problem-solving. . )
In general, we observed no clear connection between ' work
with the micros and other classroom activities, In many
_ classrooms, the microcomputer was another option for
" students during , a choice "time. Childrepn observed doing
drill and practice programs in math’ wgre not necessarily
working in areas which dovetailed "with current classroom
instruction. In one classroom children were working

mapping skills as seat work and using related skills in a
computetr gahme. Yet nelther students nor "teacher seemed
aware of the connection. The one application in which *the
relationship was clear was the use of a tachistoscope
program that drilled students on their spelling words for
that week. ,

L 4 o

There are several points of view about how the computer

-work should relate to the curriculum. . Pne teacher
- carefully mapped out the K following view of what should.

happen: First; a teacher should .teagh. the concepbs
relevant to a certain area. Then she should use the
computer program to g ive children an opportunity to try out
their understanding. o these concepts. Finally, the
teacher shguld follow up with activitiés which generallze
from the conceptual and computer-related activity. . did
not observe ether the teacher who proposed th1s model
.actually uses it.”

on ‘the other, .hand, there are teachers who believe that
computers 4in the classroom constltzt the beginning of
hat

cemputer literacy.’ They feel' that is significant is.
not the content of the softwang, but rather that children
learn\how to use the machine and feel comfortable withsjt.

Some teachers hold an 1ntermed1ateﬁp051tlon that literacy
is - important, 'but’ that children can become literate by
‘using software related to the «curriculum. 'These teachers
select w»programs with some relation to the curriculum, but
not necessarlly to what is currently going om in class.

Y ‘ &

"An \1nte:¢st1ng féature of microcomputer software is that

even if .a tegcher makes choices which meSh with classroom
detivities, in somé .programs children "can override %these

“ choices. In a third grade‘class a teacher had recommended,
.that the students use -a partlcular level of a mathematics

program.. We -observed ' one student selectlng a more
difficult level and working through tg - problems ewven
though® the concept - regrouplng - had not yet heen taught

h; N ‘ &/ -" T




in class. .

A different model of use applies to special education
students.  Teachers of special education, required to
develop Individualized Educational Programs under PL
94-142, are accustomed to thinking ‘f their students'
educational needs ih highly personal’ and specific terms.
These teachers have small classes and are. skilled in
managing very individualized instruction. They are
accuétomed to using sophisticated équipment’ for diagnosis
‘and - remediation. We observed that special education
teachers carefully matched the computer act®vity with each
student's diagnosed needs, for skills development.-

Source and use of software. In addition to the
district-wide' software, some teachers and schools purchase
their own from materials, budgets.- In one school, the Home
and School Association provided funds for the purthase of
sof tware. A resourcer Toom teacher purchased a set of
Milliken tapes using the operating bu t, but makes little
use of them. She indicated that the more game-like programs
are much preferred by the students. Skill-related
activities with a game-like format are the most\\gommon
application observed, for both special education and other
students. Vocabulary, spelling and- math are +the most
. common areas of work.

In some classes children ‘are assigned to work on the
computer with programs the teacher has chosen. In others,
children may choose to use the computer, as well as select
their program. # While children spmetimes work alone, théy
oftén work in pairs-at the micro., Typically, children may
use the copputer only when they have finighed thei
class. Onlys o did- we -obsefve a whole -class
lesson on how to use the computer. In this
teacher was explaining the rules for using the machline and
some elements:-or the BASIC language. ) g

, A _
In“bne school a microcomputer is permaneﬁtly insta¥led in a
resource center. Children" assigned to the «cdnter for
enrichment or reinforcement may opt to use the micro, or
may specifically be directed to it. Their program
selection ‘is monitorgd by the resource room teacher. ' :

-

.

Informally, 'in two schools children have: access -tO the
micros, during lunch-hour and after schood in clubs. Such
informal uses are wusuaily under the supervision of _the
‘teacHer . buff. + At these' times children use the micros
primarily to ‘play games. These informal opportunities were
created because of students' interest in having gteater
access - td the micros, and because of teacher and parent
concern about children playi®g games during school hours.

“ i

Microéomputers appear- to be uéed eduivalently by boys .and
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girls in elementary classrooms. We obsdtved a total of 44
boys and 38 girls using computers.

Effects and Problems: Administrators

"Effects. At this point microcomputers have ‘virtually no

~

effects on the elementary school administrator's role.
Individuals have different 1levels of interest . in. and
commitment to computer use in classrooms. Microcomputers
have not yet become an integral parthof their®*own work life.

- R »

Problems. Principals genj;ally have 1little functional
competence with microcomputers. Meanwhile, teachers and
students .are rapidly becoming adept with the technology. It
is difficult for principals to, exercise intelligent
leadership under these circumstances. They find themselves
turning fo their teacher buffs for advice. This sharing of
leadership is a problem fgr some principals.

principals, even more than their staff,” have limited time’

to learn new skills. Some have participated in' the
inservice courses for teachers. -
Ld - . )

Parents are pres%u;ing pf}ncipals . for increased
microcomputer-based instruction. Some of Ehe pressure .is
covert +and critical. , One group feels schools are not
meeting the needs of "rapid learners." - Some of the
pressure is'overt and friendly. Parents volunteer to

perform supportive functions. They teach: small groups of
students computer skills,, prepare written materials and

_raisé money ‘for hardware and. software.

parents are -nheither able nor willing ta raisé all needed

money. ° Principals, therefore,  must find wfund® for
microcompufer programs in order®o satisfy the expectations

.of parents, students, and teachers.

¢ S
Some principals question the amount of  tiJe needea fox

training teachers to use microcomputers successfully. They -

‘wonder if this is a'good investment and whether other aréas

of curriculum will suffer because ,staff is placing too much

emphasis .on micros.

-

One principab aexpressea deep concern lest computer Uuse
undermine teachers' se ot their, own ability to teach

‘children. He worried that the presence of-a ™teaching
.machine" might lessen teacher productivity.

o

. A

-

. ; , *.l.. - .
Looking to the future. Elementary principals seem to

accept microcomputers as part of their schools!’ futures.

While some would like as -many as -one machine in each’
classroom, most think -about budget COQ§traints and predict .

L . , ¢ " - #
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smaller numbers. They want micros dSed ‘for drill and
practice in “conjunction with exlstlng; math and language

curricula and to enrich and extend thlnxlng in Such areas’
as socialk studles. -

<)

All principals are concerned about their responsibility for, °
teacher . preparation. One : suggested that , teachers be
rewarded for becoming, users of micros. Another expressed
. concern abqut the mental health- and continued productivity
of long=teirm teavhers under pressure to cope w1th a complex
“-innovation. ;fl/
Two . principals -expressed concerns. about .the p0551b111ty
that programming will becomé part of the ¢urriculum. = One
felt that classroem 'teachers have neither the time nor,

- expertise to ' teach programming/ It must, he felt, be a
pull-out program taught by a €pecialist. +sAmrother principal

+~ suggested that programming i too "detailed and specific"
to become a requirement or thé elemertary curriculum. '

Effects and Problems: Teachers | - '
. L 8 - .

Effects.. Although most teachers report - no change, a number

of teaghers in Greenview feel that microcomputers have had
"dramatic effects on their role as teachers’ and an what
happens in their classrooms. - . .- '

Those who ,report cnanges mentioned that with the computer
‘the children /seem more -in control of their oWwn learning.
Children make discoveries and report them to the teacher

_{"ratheﬁ than waiting for the _teacher to tell them what ‘they.

"should” knowy., , \ C L

, y - .
Another teacher £inds that because some students are.
absorbed with the computer, he can no longer .continue the

- whole group teaching he had done earlier. He feels™that he, '

is getting to.know his studentg in a hnew way and that . >
social 1nteract10n between students and teacher is
changing. Because the teacher and students are often
equally new. to microcomputers, they explore and _solve
problems .together. He flinds, however, %hat computers place
extra demand on him §n the classroom. He must/ match
software to stqdents' needs ang keep yet another Kind of:

,record.“ , C

[N

Relatlonshlps between students and teachers are changed by
student: experts who often know more .than teachers > about
computing. These students teach and assist the teachers.
‘Teachers say that they enjoy "having students, do some
teachingy - No one, said that they feilt these relatlonshlps
. were threatening. i
. il A 7] o .

In’terms of teachers' relations with each other, there is a _
great -deal ' of peer teaching-about computers. " The teacher .o

»
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buffs are in a unique position since they have expertise to

share and are, on the whole, more/than willing to~Share it.

Proplems. Teachers reported many - problems in connection
with compyting. Almost all teachers say they need moregeime
to learn hew to use micros, to preview programs and to ‘plan
for intelligent use of the technology in their classrooms.
Another time problem of teachers 1is fitting microcomputers
into the existing schedule. This problem increases when

. micro use 1is. not part of the curriculum but is an

"enrichment" activity.

Some teachers are not certain that the use of computers and
related training is genuinely voluntary. 1In one school -all
teachers were required to take the inservice course. Some
teagchers feel pressured to use the computers because they
feel it is the wise thing to do politically. .  It,is clear
to them that there is a great deal of interest in computing
at the district level. ‘ .

Teachers who are first-level users havq,tgspnical problems
which must be overcome before education goals can be
addressed. They are willing to 1learn how to wuse the
machine and to make it run. But these teachers are dealing

_wjth survival and management issues (e.g., "how not to make
fool of myself in front of the children") and feel

inadequate to,judge softwgre at this point.

" It is the experienced users who are asking for more varied

and sophisticated software. They feel that software is
inadequate. They want more vagied programs in areas such
as' social studies and geography. And ‘they want . programs

.which are not just drill, but which * help develop
problem-solving abilities. Yet conceptually challenging:

software is not avallable.

.In general we found no strong opposftiontﬁgﬂcomputers‘hmong

elementary teachers. l

Looking to-the future.. All the elementary school , téachers
we interviewed are convinced that microcomputers are *in

Greenview™ to stay. Most foresee' that there will be a micro °

available for every classroom, though some schools, might
place these in resource centers. One teacher belleyes that
there will be parlty 1n hardware among the schools.

% hest v

‘Some‘teacherS’ are aware that ‘ there w1ll soon be a district

curriculum  for copputing ° education, . starting in

{kindergarten. Most teachers expect the micros to be used

for extension and remediation  of.individual ‘learning. One

suggests that- all £ifth and sixth ‘grade” children be taught -

pregramming. Another thxnxs it important th all teachers

_be able to 1load, run'” and adapt programs, dahd: that all

children be taught to load, run’gnd list them.
. T

b
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Several teachers see a need for more and better software,
especially in such areas as creative ‘writihg, social
studies, and sc1énce. One feels that, without this, the
microcomputer will' become another "passing fad." “Some
expect that - the needed software will be locally produced.
One foresees that local software will be sold to families }” '
- who. have microcomputers in their hemes. : : o
. . ¥ ‘
Effects and Propblems:: Students

Effects on students. Teachers had a number of reports
abopt the efﬁects of the micros on students, ,particularly..
in'relation to social interaction and skills. One teacher
deliberately teaches the more reserved children to use the
Pets, and then has these children teach the others. He
feels that these students gain in social skills, /peer ”X
S
status, and responslblllty as a result. )
. -

i ~ o ——— en -

Several teachers stressed the passibilities for c00perat10n
in working with the computer. Having to share a machine,
.they feel, helps children 1learn how to work together, to
make jdint decisions and to take different .roles in working
out a mutual enterprise. . .

For the most part, teachers felt it was ‘too soon to make

statements about academic gains attributable | to the - -

computers. In one school, however, a principal reported

that math performance went up in the fifth grade &% .a
! result of emphasis on math with the computer. One teacher
reported improved spelling scores in a sixth grade class. A
first grade teacher felt use«of the keyboard contributed to
manual .dextérity and hand—eye coordination. -Another sixth
grade teacher felt the " "infinite patience” of the machine
was sypporting the learnlng of. his slower students.

'

Problems of §deents. The most common problem for’ students . °
was having enpudh t1me "and access to the micros--the
ever-present problem of limited resources. Some students
solved:- thIx by.joining informal computer activities ejther -
at lunch timé~ or after school. . But ' in some schools .- !
. ’ nteachers ‘were. unable or uhwilling to provide informal
T access. ,

: £ &
"/%« Teachers' * ;Ek of competence with the technology is another
. . problem’ students. When something goes wrong, the
B ', classroom teacher may not know how to correct it. This may
‘ mean waiting for the local teacher buff. Such waiting can -
S ~be frudtrating . to .students, as ® it reduces their
' - opportunities to use the micro. : - <
Lt / Teachers' choice of’ programs is sometimes disagreeabl to
wQ students, espec1ally when these are undisguised drill] and
RO . ‘practice. " We observed, however, two sr}th grade 1rls

N . ‘ ‘ 9; j ™ (f!
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accept a program they criticized .as boring, and even ‘go
through it a /second tpme, just to use the machine.

’

- Students sometimes. do fot understand .the point of a
program. "We observed two , third- graders using gthe *

s 31mulatlon, "Lemonade Stand," which requires manipulating

Z/ economic variables. ' They made entirely random chpices and

had no sense or how their choices affected th utcomes.

They ' needed, but did not receive, guidance in noting the
relatlonshlps among variables in the-simulation.

]

Secondary Level . v

0

Features of the Microcomputer, Procfam

High school: In the high{ school micros are housed 1in a P
computet resource .center. Student programmers develop '
instructional programs requested by elementary and juniots

- -high teachers. gig addition, -micros -are used in some ~
programming and math .courses to” introduce students to
términals. . Most ‘high school computing is done on the .
PDP-11 and 1its 14 terminals. Because mlcrocomputers are.
used m1n1mally in the hlgh school, this sect;on focusses ‘on
the junior highs. N

Demographlcs and personnel.. Of the two junior high schools
in Greenv1ew, "Abraham Lincoln -+ is .much smaller “than Andrew
Jackson in its phy51cal plan although «it has only about
one -hundred fewer students ?aﬁbroxlmately 650 compared to
750). ' Andrew Jackson is larger, newer, and closer to the
high school,- whlch may account for 1ts greater 1nterest in
computing. . . .
4 R4
In Andrew Jackson Junior High School the qpmpuclng teacher
and leader is a 'math ., teacher with 12 years 'of computer
experience. Another math teacher who ~came to the school
_ with computer training and a knowledge of Fortran also
teaches computer - science. Most ~of the math faculty is
interested in developing computer competencies, as are many
teachers from other disciplines. © Special educatien
teachers regularly use m1crocomputers as teachlng tools. . -
e. In Abraham Lincoln Junior High School dit-is. also a math
_teacher who is the major computing, teacher,- schodl
enthusiast and leader. The special education -teacher, uses -
micros regularly with her students._ Teachers in some.other
departments are deVelopIng an interest in m1cros for thelr: ’
subject areas. ) .- . . v '

’

«

o

Tﬁaining/support. There are,eseveral ways in wh1ch 1nterest“
. I%~ computer competency is  supported among’ the - Andrew
‘Jackson faculty. First, the teacher'buff has as one of his L
goals to help ‘others - became 1ndependent users of the -

. - technOIOgy. ~To this end ﬁe has offered in-school ttaining
. . 9{ _ .
¢ , A -
, ~ { _9 v '
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courses which have been attended by about 25 percent of the

teachers. He algo is in charge of arranging class visits,

to the computer resource room. He is assigned one perlod a
day for this work. He spends another period day:
developing and supervising a program fo& learnjing dlsabled
students who use microcomputers to learn mathematical
concepts and ‘operations. Secondly, the principal i
committed to-promoting and expanding microcomputer use .He
has a carefully develope® five-yeaw plan for acquiring

enough microcomputers to place one in,the workroom of each.

major academic area. . He is actively promoting the, use of
microcomputers in all subjects. Finally, a group of highly
competent -students develops programs for teachers who need
software in order to use computers in their classes. These
students are supervised by the teacher buff.

In Abraham Lincoln. the teacher buff makes himself available
to dther teachers on request.' He teaches.them .how to use

the machines -and writes. programs. _ for them. He_ is
responsible for scheduling and * supervising the computer
room. He is assigned one period ‘a, day for " these

computer-related activities. The principal facilitates the
work of the computér spec1allst and recognizes the neﬁﬁ for
.expansion of computer use™ into all subject areas. The
school, however, does not have a plan for such expansion.
The principal : does not want to impose an innovation on
teachers, althoubh he would be responsive to. initiative
from them. :He feels he must set an example becoming
computer literate and learnlng programming hlmser¥"

Equrpment. The district's pollcy is to maintain parity in

resources. and equipment- between the two junior high -

schools. Each school had equivalent funds to purchase
"microcomputers.
Apples with disk drive and a printer. The  Abraham Lincoln
school has:- three Pets in its computer room and two Pets
which the special education teacher obtained for _her
program. Each school.has four terminals to the PDP-11.

. .

Resource distribution.” Bofh junior high schools, have rooms
which house the microcomputers. In Andrew Jackson, this is
a ‘regular classroom in the math department.  In Abrahéam
Lincoln - the _computér room is much smaller an a typical

classroom. ‘The special educatiaon tgacher ™ 4n Abraham’

Lincoln "keeps. her microcomputers in 'her own resoftirce room.

-

In both junior -high,. schools the ,mitfdbohputers ""are used

regularly to’ teach''computer literacy, computer science, and.

programming. , These classes - meet in the computer resource

room. .In ‘Both’ schools téachers of other classes also
incorporate microcomputers in their teachlng. They are
used”~ extensively fgf mathematics, . espec1ally with
low—achievers. * Teachers af other subjects use, micros on a

Yimited basis as another mode of instruction toward
o] - . . ”

9t

The Andrey Jackson school has three 484K |
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partichlar goals. In Andrew Jackson they are also used for
instruction in social studies, biology, vocational
education, reading, and as a anguage Lab tool for foreign
language study. In Abraham Lincoln, the biology and social
studies teachers have used the minicomputer im the past,
and are - interested in learning to use the microcomputers.
In both schools, teachers must arrange for their classes to
go to the resource room to use the  micros, so the
procedures for 1nclud1ng micros are rather complex.

" In the special education programs the goals for

microcomputer use differ somewhat in the «two schools. In
Lincoln/ the emphasis is -on improving - motivation,’
socializing with peers, and enhancing self-concept. In
Jackson these goals are ' salient, but. there - are also
specific instructional opjectives.: Students keep track of
tzz}x work on the computers and of the programs they use.

Solirce and use of -software. In both junior high schools

_———there 1is some in-house production ot software. Lincoln

-

-

?

!
:
t
Y
i
i

- specialist and three students. When teachers request a

uses the district software for Pet computers. Jackson,
because it has Apples, must use other software. At
Jackson, some software has Jeen purchased with state and

. federal monies for vocational education students. A state

grant for usingrmicros with ‘learning disabled students is
supporting theiﬂ%roduction of new software by the computer

program in Jackson, it is often-developed by students in
the ninth grade 'programming class. '

Microcomputer software is used for drill and practice to’
remediate and- reintorge skllls, for simulations, for data
analysis, for games as 4. reward for c§$blet1ng drllls, and
for testing.

Both schools have after-school’ clubs. In Andréew Jackson ‘
the two clubs are for progrémmlng, one for seventh graders
and. dnother for- leighth and nlnth "graders: In Abraham
L1ncoln .the two. “clubs arg for g@mes. S * r Tt

g )

Desplte the mahyuoppqntunltles for Junior :h;gh students to ,
learn " “.about . micros, .there is overwhelmingly male . .
participatiom in elective, situations, formal and 1nfosmal. .

The .classes wé 'obsérvgd, were populated by a total of'79° .
males and 31 females, or a 2,5 to.] uratlo. R A “h
w . . ., . . a' RN » _‘D 7
. % . "R ' V¥ .
Eﬁfecﬁs and Problems: Aaminlstrat rs ’ e o tﬁ L
- - > - o'cq
> &! .
. Effects. Wlth ;ncréased me ot mi crosv;,m the sch‘gols ’and'ga . ﬁ "
;o ‘computer ﬁducatlon curtictulug u der¢.developmen ’ usdhooi » .
administrators feel’ the% must become,kﬁowledﬁeable..“f One :
assistant principal eing instructed: by’a studend’ ahd is :
also ‘taking a .machine home - with him on,weekends.f A
principal acknowle‘ged, "I must be the *agent of change. I (
- & ’ K .
. é . ‘t 5“*;., N Yt
a , ! 94) ”




" .-"éntering the secondary schools with.computer competencies.

- S o 9.,
need to be the . model in literacy. A should "know
programming." » ~

‘One assistant-principal reported that he would soon reckive
a Pet to be used for creating -a master schedule .and -
entering cumulative® student data. A pr1nc1pal hoped , he
wog?d have one for tracking pup11 progress which he could
n

th report to parents. o

8 ¢

Pronlems. Administrators’.'are ‘-aware that many students are

They are concerned about ‘how schools will meet theses
students' needs. for more adVanced and varled computer uses.

In response to these - needs, school admlnlstrators want’ to
find ways to extend computer literacy to faculty in subject
areas other - than mathenmatics. They ant1c1pate re51stahce
from some staff members and differences -of opinaon as to °
where -initiative for this retraining should come Fxom.

Administrators feel the need to * develop a broad ‘base of -

computer leadershlp. The energy and expertlse oﬁ‘ single”
computer buffs can- go only so far.

AY . . I
Admlnlstrators . are confrontlné problems ,of reallocating
funds, &space and personnel time as they build an-. expanded
computer program o o )

'.., . DS s

Co ;] R R
Adm1n1strators recognize that, hey must begcome. , computer

o a7

- ltterate in . their own . wor Théy will , usé  the .’

-administrative m1n1computer for recording aften ncej- for
pupfl data collectlon, and for budgét constructlon. S S

H

-

L
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“‘hookxng;to th future. Secqndary * gchool\ adm1n1strator;%
believe that m1crbdomputer use warl expand in their schools,
.as t e communltg continues* to’ press4 fop .more computer_
tra%ning. ;&twthelr plans aqg expecgathgs dlffer wrdely) *:

> 7* a

. Oneq hds | a well develo ed plan- for acqulring and " using
micrbs in all academlc teass Another would 1like to buy °

. three micros-.each y%®ar for science and math, but thinks it"
unlikely .the district will fund this plan. A third wdéuld
prefer teachers to take the 1n1t1at1ve, and is opposed to
forcing them to-accept equipment they' db not want. Another
plans to capitalize on the interest ot ' one indiyidual per
department and _have -the computer coordinator train .that
person. : s L . : S

dne principal foresees that more basic skills, w1ll be. .
taught by computer, allowing teachers to 1ndlfidualxze the

curriculum more. ‘A setond would tike to ‘create
microcomputer center-{(a two—roomtlab and lecture fac111ty)€§
-that could accommodate two classes at4ope time. Another

fpresees that some traditional ‘electives may have to‘give'(,

way to new options in the future. . ) - )
¢ ) . . % . ¢

-
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Effects and Problems: Teachers

Effects. Teachers who use computers ‘enter into new
:relationships with#students who are prof1c1e¢t users - they

\ are .colleagues rather than teacher and student. Teathers
) seem comfortable, even pleased, to , have .students who can be
1nstructors and trouble shooters when computeérs are belng
Used. ‘They are w;lllng to learn from them. The general
dynamic of the classroom 1is changed because teachers laek

s

-t experience and competence’ in this area,” and learn .along.
with and from. their students. There is léss formality and

- more genulne'droblem solving. Some high school teachers
' thought that other teachers might find their own lack of
ot competence threatenlng. However, none of the junior high

. school teachers we interviewed found this néw - relationship
: . with students problematic or thought other teachers would.

Problems. Access to the machines is a problem for teachers
in both junior high schools bgcausejof.their location. In
Andrew Jatkson all the computers, mitros and terminals, are
.in a,room which can accommodate an entire class. However
this room is used for -math and computer classes. I

¢ another teacher wants to use the computers, arrangements,
must be made two weeks in advance bécause the computer /f room
class must move., One teacher resigned her position in part
because her- students %ould not havé access to computers as
often as-she thought de51rable. >

~

i

\ In Abraham Llncoln the micros and terminals are located in
"a computer rodm too small to accommodate a whole class.
This creates difficulties of supervision for a teacher who
must split a class in-order to have some of the students:
work on the computer. - ‘ :

J - .
The new computer llteradyq‘ourse required for seventh grade
students has created'a problem for some teachefs. There is

Qﬁ an insufficient number of -adequately prepared staff to

i " teach the course. Therefore, some of the instructors are

i ‘novices when it comes to com ers. They. fear that their
teaching will be evaluated in“an area din which they do not .
fel comfortable. ' . SO

~

-~
-

Some teachers do not see how microcomputers fit into the

~goals and °‘values of their program. One teacher was
suspicious that the new technology might be expected to
proguce’ *"magic solutions.®™ ° Perhaps higher student

dchievement would be demanded because of this "new gimmick”.

.There is a .lack 'of appropriate software for many subject
areas., TeacBers unfamiliar with the technology sometimes
. have  unrealistic expectations of what programs ‘can be
created. .

N

b
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Looking to the future. Secondary school teachers predicted
an incréase in the use of micros in all subject areas. They .
saw this happening gradually, not as a sudden "revolution®”.
Several predlcted that each math class is likely to have
its own micro: They think 'micros will flgure importantly
'in science and vocational education. !

i

Teachers anticipated learning ~ to .use .micros for
recordkeeping, for tracking test scores, to reinforce basic
skills through drill and practice, for simulations, for
graph construction, to teach computer repair and
malntenance, and for their motivational value. One teacher
worried that if micros were used excessively Ehey would
lose their motivating. qualities. .

Teachers expect that secondary offerings will be revised as%f
students 1learn computer 'skills at an earlier age‘both at
home and in school. One suggested a computer science course
for ninth grade students. Another wanted to write programs
for science courses if he could be given the time. Others
predict that programs now on the PDP-11 will be adopted for

\ use on Pets. )
Teachers vary in' their views of district commitment to
microcomputers. One believes that salary increases will
compete for funds that could " be used for computer
activities. On the other hand, some "predicted that there
will be a full-time p051t10n for computer development in
the junior high schools.

»

]

b'
Effects and Problems: Students

Effects. Secondary teachers repor ted social and
personality changes for some students who use computers. A
number of teachers mentioned that the chance to work on a
computer is highly motivating to many students. Successful
‘. “mastery of the machine resulted in visible changes in seme
students's self-concept. - These effects were observed in °
both compensatory and regular classes. Teachers of
+ learning disabled classes mentioned that the step~by-step
organization and quencing of computer software was
helpful to their students. Some of these students paid
more attention to the computer than to a human instructor,
in part because of its impartial reaction to both their
errors and their need for many repetitions. Teachers
reported that 1learning disabled students 1mproved their

social skills by working in pairs on the micros.

-

Teachers indicated that there were ;Eﬁﬂehts who knew more

than they did. Yet none spelled out how this status
., _ affected the students who held it. We assume this was a
positive, important rolge for these, %tudents. Good

programmers are not always the most outstanding students.
Therefore, working with the computers may be a way for them

> 95
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to attain special status with teachers.

The students we sp with felt'that they could learn some
material quicker from a machine .than from a teacher.. They
.enjoyed goipg ahead and working on material not yet
introduced y the teacner. on the other hand, they felt
that they learned more from the teacher than from the
- micro, besause the teacher "gives longer explanations.”
When they work on the machine, howéver, they feel free to
_ask .for many repetitions. To do so of the teacner, they
.say, would be embarrassing. :
'From our classroom observations we noticed that students
were very involved 1in the programming classes. In one
case, when a teacher switched from lecturing to actually
running a program, the whole class became more attentive:
In other cases, students in a programming class ignored the
bell at the end of the period. Indeed, the teacher
reported "that it is often difficult to get students to
leave the class becagse of their high level of involvement.

Problems. The primary problem for students -is getting
access to the machines. The group of students wnich is most
involved uses the computer room betore and after school.

o

het District Level

Effects and Problems: District Administrators

Effects. The initiative for microcomputers has been
largely at the grass roots level, coming from parents,
children, and teachers. District administration has found
itself force to pay attention, because or the widespread
interest, to gQgething that might. not otherwise have been a

. prigrity.‘ ;

- problems. The major problem for. district administration is
articulating and resolving the divergent views  within the
, system about microcomputer education. Issues include
whether the computer should be used for individual or group
-learning, whether the ‘computer itself is a curriculum, a

- tool for other curricula or a motivational device, -and
whether there are developmentally appropriate computer

experiences for children "of different ages.

* While this policy-making process is taking place
administrators are concerned that existing uses be
controlled berore they become too entr‘nched. "

There is a problem of how to relate current practice-to

» future policies. For example, Home/School Associations
§ _/have been providing micros to elementary schools. Yet this

. has contributed to inequities which thé district may wish

' " to correct in the future. ‘

{
\
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Indeed, - the fguestion of the present inequitable
distribution of hardware is a difficult one. Should each
school receive the same number of micros from the district?
Parents may feel that their contributions should not :
influence the district's contribution even if that
perpetuates inequities.

\

Funding is a problem, especially since long-range plannlng> .
did not anticipate such rapid m1crocomputer devel opment.
Not all taxpayers regard .microcomputers as necessary in )
elementary schools. They may rebel against program costs
in the future. ’ ' \

\

Another budget problem is how the district can keep up with
rapid changes. predlcted for the technology. There is
concern that  today's investment in techmology may be
outmoded tomorrow. Questions about what to buy and when are
not easily answered.

v
Looking to the future. - District administrators expect
interest in microcomputers to continue and expand. They
expect the increased use of microcomputers to be influenced
prlmarlly by cost factors. One administrator anticipates a-
micro in every classroom, ‘but can see the possibility of as
many as six if prices decline. ‘

District administrators realize hat the new seventh’grade'
computer literacy program will shortly become obsolete as
elementary students work, more and more :with micros. They
see the need for more elective programs in the seconddry
schools. They expect micros to be used for problem solving
it physics, biolagy, social science and chemistry, and for
"straight forward, boring styff," such ag skill®
improvement. They want to establish a well-articulated -
program that allows students to be either or both consumers ’

and producers of software and that takes developmental

factors into account, The major goal™ will be that every .
student in the system become computer literate. To achieve T
this goal they will give priority to staff development over

hardware acquisition. .

.
s L] . ’
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Issues from Greenview

There are many issues raised by the microcomputer
implementation in Greenview. Those which are most central
are discussed here.

1. How much microcomputer-based instruction will the
district be abke or inclined to supmreri? The dgrowth thus
far has been rapid. However, budgetary ‘constraints and

competing programs may limit funds for future growth. Yet
there are nejds of students, teachers, and parents to be
meto ™~ *

2. Should the inequity of hardware in schools be righted?
The inequity . among .schools has resulted because the
acquisition of hardware has relied heavily’ on 1local

«initiative. Were the district to right the 1nequ1t1es,

there could be resentment by those who have worked hard to

bxlng computers to their hschools. Whether creating equity °
in equipment would create equ1ty of program and enthusiasm .

‘{ N 1

3. How- can Greenview obtain or produce suitable software?
There are teachers and students in the district who have
‘the expertiqe to produce software. Should these people be
glven time to create the software local teachérs ate
request1ng° Is this the most reasonable plan for creating
the kind of software teachers want?

is another question. //

4. In terms of +training, there are several questions.
First, what constitutes adequate preparation? Though
greenv1ew prov1des formal training and teacher buffs give
intormal help, many teachers require more time to be
comfortable with microcomputers and to use them
intelligently. } __—

A second question 1is whether such training shéultd be&
voluntary or involuntary. Those teachers. who .- were required
to include computer training in their professional
improvement plans resented it. The, question then begomes
what is the impact of tfaininglwhich ts involuntary.

5. A very basic issue is what is the relationship between
the com2%§sr and the rest of the curriculum. Whether the

"study of \{the computer itself constitutes a curricular area\

or whethel the computer 1is a tool to be used in several
areas 1is 'a frequent question, and one ‘without an
agreed-upon answer in Greenview.,

, . . . .
6. Another issue is where the computers should be 1located
in a school. Several different models--classroom (i.e.,
movable® computers), learning resource ‘room, .computer
room--are in operation currently, and people disagree as to
which is most beneficial. Location is integrally related to

(
-\
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issues or student access. N

7. Which studerits are served by the microcomputers? %n
elementary schools, -students at all achievement levels and
of /both sexes have access to and make use ot the micros in
boéh formal and informal situations. In the junior high
schools, howevér, the student€ wnho use the micros most are
special education students and those electing advanced math
and programming courses,” This pattern tends to 1leave out
i%grage studen%E\aQS*girls, a trend which 1is perpetuated in
le high schogl. ’ : .
L4

t

»

8. Student expéftise poses two kinds of questions. First,
can the system respond to their pressure for more courses?
“As students are learning to program, at earlier and earlier
.ages, they are asking for more advanced courses. In the
hong run, other curricula - such as mathematics - Jnay be
affected by the skills students have and need. *

» - .

The { other side or -the coin of responding to pressures
-created by student expertise is making use of that
exRertise. Ohe can imagine;a system which makes extensive
use ' of computer-competent studerits, both for software
production and for teaching. Students are currently being
used in both ways in Greenview, but informally -and on a
- small scale. . )

o ~

9. Another issue is k6 whether microcomputers will affect
patterns of interaction 1in the classroom. = Wiil the

" interaction <children have with each other around - th
computer alter modes of interaction in the classroom? . Wiil
students spend more time working cooperatively on problems
and projécts, using the tegcher as a resource person? Wiil
the presence of microcomputers change the pattern of
whole-class teaching as the technology makes it easier for
children to work individually or in pairs?

« 10. How will schools adapt to students' having micros at
‘home, as some already do? Some administrators and teachers
are thinking about ways?&f' making a. connection between
school and home’ uses. But)home-owned computers may. create
inequities because some céildren will have opportunities
for * advapced learning. These children may put pressure on™
the school\system as a result of their expertise:. ‘

+

Update

Since our visit ‘to Greenview there have been seVeral new
developients with ' respect to microcomputers. New

N

s

microcomputers have been purchased, and plans have been Z_

'made for aadditional 1981-<s2 purchases.- Duri the -1981-82
scliool year the district hopes to have a total of 32 micros
-in the eiementary . schools, 15 (or more) in the junior high
schools, .and eight in the senior high.  The senior high and

< n . \
.
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".one jugiof high, school have each purchased printers.

~

During the - spring of 1981, seven additional inservice.
microcomputer| courses were o(fered- A 1981 summer workshop .

is plarned for the development and evaluation of software,
as well as the production or users' guides.

-~

Administrative uses of microcomputers are increasing. The

high school's assistant principal took a PET home on,

ekends to work on scheduling. As a result of this work,
high school students received their schedules early, and

the agministration, i;om'its own funds, purchased.two PETs

for administrative, udgs.
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’ CHAPTER FIVE - ) - ’

" _CONCLUSIONS

e N - AR w

We have’ investigated three different innovations which
reflect their school systems.  School systems assimilate
microcomputers to their own ‘goals, needs, and ways .of
operating. Clearly Salerno 'would not have a Granmite- style
~innovation, nor the other way aroynd.
o ¢ , .7 . ¥
On the other hand, each system i's now experiencing or is
likely to experience changes resulting from ~ this
innovation--new staffipg patterns, new roles for teachers
and students, new sources of curr'culum. If there_ is a
microcomputer. revolution going on, takes dlfferent “forms
in different’contexts. :

. . . P .
Research “on the 1mplementat10n of educational innovations

has, in the maip, egamined the factors that influence the

.extent - to which actfal” use of an innovation matches its

intended use (Fullap & Pomfret; 1977 Miles, 1964). - The
study of microcomputer implementation imn schools requires a
different approach, however, because qne of the important
tasks' of educators is to define how the machines.will be

used. . A central concern of the present study, therefore,’

was to examine How decisions about se wére made and how
patterns of use developed. For- us implementation was more a
process ot adaptation than of replication (Berman & Pauly,
1975) . ) ) .

At each site,'issuea ‘were revealed which could be the basis
for a program.of research. From our perspective, howgver,
.there are a few cross-site trends which raise questions and
highlight issues of critical import. These are the issues
and guestions 'which we think constitute a future research
agenda. In this chapter we w111 discuss these trends and,
where approprlate, draw on' the. ex1st1ng literature to
clarify and support our p01nts. The six trends whigh raise
important questions for research ares

* The differential'access to the microcomputerst

a

* The emergence of new roles in response to
the ﬁlcrocomputers

* The lack of integration of m1crocomputers
* into elementary classrooms and currlculum -

* 'The inadequate quantity and quality (of software

~ »

“* The inadequate preparatlon of teachers for u51ng
m1crocomputers . o

*  The lack of'knowledge of effects and outcomes of the

\

~
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instructional use of -microcomputers.’

The Differential Accefds t6 Microcomputers

-

In all sites ' we | observed differential access to

o microcomputers. . This was trueeat both the elementary and

secondary- level. At the elementary 1level in Salerno the

differential access-was deliberate, since the méchizes are

used to improve the performance of students beloWw grade
/lqvél. Government funding limits who may use the machines.

. N
- - We wonder what will be the long- ~-term outcomes of limiting
microcomputer use to student who- need remediation. Will
the .microcomputer in grades”kindergarten through eight be
seen as a machine only for children who are not doing well?
- One Salerno middle school teacher stated that there is ™ a*
: stlgma attached to using the microcomputers. L He refused to
have any in his classroom as a result.

elementary - level. Very few machines- were restricted .by
pollcy or funding to specific groups of gtudents. However,
since both sites have depended largely on cal initiative,

v there is an: unequal distribution of microcomputers among
schools.: ~. This gives seme students dgreater access to
cqmputers than others, based upon what school they attemd.
We do not thlgf there were systematic differences betweem
the, "have" and "have not" schools with respect to student
populatlons. But clearly this possibility needs to be
anticipated and studied. A local initiative model oﬂ
innovation could unintentionally result in dlfferentlal
acckss. If schools, for.example, rely .on local,PTA monies;
for the purchase , of hardware, then schools in poorer’
communities uld have Tiuch less access to computers than
their more welll-to-do counterparts. On the other hand, thé
llterature Q educational innovation makes «clear that
community involvement -increases .the 1likelihood that”~

M. innovation will take hold inja school (Miles, 1964, p. 640j

645). . ] . ‘

« At the seCOndary level there was differential wuse based on

. a number of dimensions. Sex was the most obvious. Startlng
) “ in  seventh grade, when the microcomputers moved out of

classrooms and hallways into math and business departments,
there was much greater male representation among students
who used the-micros. This is'not an issue of access per se,
since girls are not systematically excluded from using:
computers. -

It is,‘of course, too early to tell whether those girls who
have learned to use microcomputers i elementary school
w111 continue #o0 use them in junior and-senior high ¢school
2. .o math departméhts. Tf they do, then the microcomputer
- . . — . 1 2 '
Ve
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innovation may be responsible for profound changes in some
sex~differentiated secondary school courses. If not,-then
the microcomputer may well become a part of ‘the intimate

our schools. is important to 1look carefully at this

connection betwé\e;p males and math which already‘exists in .
I

aspect of microcomputer use. s

'43t the  secondary levél there was also differential access

to computers based on ability. 1In Salerno,%the Students we
observed in .a high school programming course were all
described ' as’ "good in math," 1In Greenview, microcomputers
were used primarily for two groups of students--those who
were skilled enough to take computer math courses, and
those who were . learning disabled. 'In Granite there was a
preponderance of elective computer math courses -at the
senior high school level. 1t would appear that, if anybody
is being 1lett ouf{ OF ‘the computer experience based on
‘ability, it is the a eradge student.
. J .

It is possible that differential access to microcomputers
will disappear when they are no longer scarce commodities.
On the eother hand, one can imagine current trends
contributing to a future in which levels of achievement
determine what students are permitted to do with computers.
Less able students will use computers for drill and
practice, while the more able will learn\ro ‘program., The
educational assumptions behind such divison of
applications, as well as the 1likely educational outcomes,
need careful examination. :

The Emergence of New Roles in Response to Microcomputers

In all of the ‘Bites we saw new roles emerging in response
to the microcomputer. The first is that of teacher buff.
Teacher buffs are teachers. who are not only interested in
and knowledgeable about microcomputers, but.play a central

‘role in spreading the innovation. They give a great deal

of sonal -time to teaching and encouraging other
teachers, for 1little or no compensation. There are many
questions to ask about the teacher buffs. -

ritht, we saw teacher buffs in ,Greenview and not in the
other sites. Are there unique features, in the Greenview
1nnovatlon which 'make it possible or even necessary for
"buffs to emérge? In terms of how microcomputers were used,
there was great 51m11ar1ty between Greenview and Granite,
yet only in Greenview did we see teachers who tried to
spread the innovation to other tefachers. Could the size

with which teachers in Granite could obtain hardware and
software, or the placement of . microcomputers in media and
resour’ce centers in Granlte, account for this difference?
Alternatively, perhaps teacher buffs emerde at a certain
stage of any innovation, Perhaps next year they will be

106
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found in Granite and Salernbo.

In terms of the future of teacher buffs, we wonder how long
they will continue at the present pace before they burn
out, leave the system for .more 'lucrative positions in
industry, or . have their roles institutionalized. The
literature on educational innovation suggests that
"enthusiasts" are rarely placed in positions of authority
in school systems .(Miles, 1964).- It is not clear whether
rthe teacher buffs .are identical to the "enthusiasts”
".referred to. Whether these individualls take on more
responsible positions in schools, , however, 1is not as
important as whether the™ services they perform aré
institutionalized. The sociological literature on
institutional change suggests that this should happen
(Gross, Giacquinta, & Martin, 1971).. -

Finally, it 1is important to determine _wh?ther the teacher
buffs are a necessary component of effective inngvation.
Does an innovation take hold "only when there is a certuin
amount of grass roots missionary zéal, or can it be just as
successful'when it 1is centraldy planned and resources are
widely distributed, as in Salerno? .

~

A second role which has emerged  is that. of the student”
expert. These experts, found in both Greenview and Granite
(and, we assume, although @id not observe, in -some Salerno
high schools) are significant in two ways. First,” they-
play an instructional and collegial role vis a vis teachers
and students. Second, they are now making demands of the
system. Their need for more courses and,6 better-trained
teachers poses problems which 'schodéls must solve. |

4
~

Student experts are unique ,in their relationships with
teachers. . First, they " insttuct - teachers in
computer-related skills. Second, they work with teachers
collegially on’' computer-related activities.  Third, 'they
create something which teachers want--software for their
classrooms. Teacher~student relationships like these are.
unusual in elementary and secondary schools. <Yet they seem
likely _to expand .because of the rapid growth of student
equrti?e relative .to that of ‘teacher expertise. . j' )

It§ is . importaht to know, then, whether these new student
roles will continue. 'K%e we witnessing a‘change which will
end as teachers become mare expert, or a permanent change
which reflects the impact of  the technology per se? . What
kind of impact does this new student role have on tedchers? .
Some teachers .were very., positive about ‘this new
development, . while others were concerned lest other
tgachers feel threatened. : L R
A different question is how schools make use of thé wealth
of student expertisé they are -helping to create. Wwill

Ly .ty
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students be” used extensively for local software
development? Will they be given more formal teaching ‘roles

.in, computer courses?

' Student experts are placing . demands ' ¢§chool systems for

) advanced offerlngsh

-at increasingly lower -grades. This represents a unique

" source of. curricular -change. According to Matthew Miles
a

more computer-related courses and more

(1964, p. 633), the main shaqer.of secon and elemerntary

school curriculum is the /college "curriculum. Higher
education tends 'to -assume'and require a certain kind of
training at the lower levels. With the advent of the

student expert, however, we have exactly the reverse

104. .

situation. Student . expertise is. .reshaping and accelerating—’

the elementary and secondary curriculum. - As a result,
colleges will " soon have to expand and accelerate their

computer offerings to accommodate the expertise of incoming-

students. : -

The Lack of JIntegration" into Elementary classrooms and
Curriculum

hl

The relationship of the m1crocomputer to the curriculum has
emerged as one of the most complex issues, in our study. A
central , concern ‘throughout the research has been' whether
the computer workK was integrated with. classroom curriculum.
On. the .elementary 1level we found * computter physlcally

sepdrated from classrooms and/or- not part of the ongoing

classroom work _

In Salerno the computers - were not «n elementary classr00ms,
but the work on the computer shared the . objectives of the
classroom curriculum. ‘It .is 1mportant to study whether

‘children can relate’ their wdrk on” m&procomputers to what

they do in ¥ the classrooms,. giyen that the rélateq
activities occur at different times; in different places,
and with  different teachers. In Granite microcomputers
wer® not in classrooms; and weré not usually 1ntegrated
with Flassroom workK. 1In GreenVjgw fiicrocomputers were in
classrooms, ‘but were not well . integrated with ~ the
curriculum. - :

-
[

-

We would like to know whether bringing the .microcomputer.

into the classroom is a necessary step in integrating it
with the classroom curriculum. From our observations, it
would appear-that .such integration is likely to take place
only if classroém teachers actively work  towards jit.

Clearly thetask is not an easy one. What kind of support -

and knowledge do teachers need in order to integrate
classroom work with mlcrocomputer "activities? Is- the
teacher buff an. essential resource for making this happen?
It 1is interesting that-the site in which microcomputers

were in elementary 'classrooms is- also where there were
buffs. '

‘e
L
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Our focus on the integration of the computer into the

. . curriculum stemmed from our assumptien + th t sqﬁh
integration was a . measure of - the impact
microcomputer. Perhap a better measure, and more- \
1nterest1ng .question, . whether the microcomputer is
actually changlgg classroom curr1cu1um and act1v1t1es in
any way. ) N

In none of the sites were micros intended to change or
replace exrstlng curriculum. in, all cases ‘they were to be
additions to the ongoing curr1culum. Either cofputers

-

.

complement what is going- in the classroom or they*
comprlse an additional curr1culum in @nd of itself (i.e.,
5 computer literacy, computer prodramming) . - ’

In Salerno .the microcomputer is dffecting the curriculum

because the software design group is éssentially writing

currigulum for the district. As guidelines, this group

uses the baseline objectives established by the district,

,along with state—adopted textbooks. During our visit -to.

Salerno’ we watched wsoftware developers take a stated

* . objective (e.g., students must know the difference between

ku &fact and opinion) and write software to teach it. First

they had to -determine what fact and opinion were, and then

. translaté their ideas into dn instructional program. At

“each step they made important instructional and curricular

decisions which would eventually affect large "numbers of
teachers and, children in the district.

In Granite and Greenview it is not clear whether. the

computer is having any impact on the curriculum.; What
seems to be happening, however, is thdt classroom
organjzation is changing. ‘Many teachers indicated that

classroom use of  microcomputers resulted in a more
ingdividualized relatlonshlp between ‘teacher and student,
and less whole group teaching.

How the microcomputer can effectively be integrated with - . /.
om curriculum ,is not - clear. It seems 1likely, - :

however, that the process of 1ntegr3tlon will also be one

of change. it is not merely a question of putting "two

‘matchlng p1eces - a gfFriculum and a computer - together.
Rather is one of 7 actively molding the pieces so that «
they cgn go together. \

The Inadequate Quantity and Quality of Software

Teachers in Granite'aﬁ@?;Greenview felt that there was not
enough software in non-math, areas. ~ How much software is
enough?. What kind of , selections do teachers need? What

makes . some software (useful- and some not? Even with a
gearth ot software, not all,,of it is. used. The curriculum )
4 innovation 1literature suggests v three factors which may

o




_ these points ot view can be tested.

Ycontribute to use - accompanying materials, comprehensive

curriculum, and teacher input. ~

Curricular innovations are more successful when student and
teacher materills accompany the curricular materials
(Miles, 1964, p. 636-637). Moreover, explicitness promotes
implementation (Fullan & Pomfret, 1977). All of. our sites
.provided teachers with information about what software was
available. . Only Salerno, however, had information on how to
use it.- Explicit instructions or suggestions for actual
classroom use of software will probably contribute to its
adoption. ’

A second factor contributing to curriculum use is
availability of comprewen51ve, whole -units (Miles, 1964, p.
637).4-. Clearly this is the assumption behind the
development which is taking place in Salerno. On the other
hand, adoption of an innovation 4is 1less likely if it is
seen” as a threat rather than as an addition to what
currently exists (Miles, 1964,-p. 638). It 1is possible,
therefore, thadt the 4ntroduction of whole curricula would
be seen as threatening, rather than as appealing, by
teachers, It is.important to note that, as comprehensive
as the Salerno softwarg is, it was introduced solely to
serve a remedial A function primarily outside of the
classroom, <

A third contribution to the usefulness and adoption of
software may be whether teachers have any input to its
development. There is a 1long history of debate in the
educational innovation Jliterature about the extent of
participation of teachers in the'planning of an innovation.
("Planning™ can refer to curricular design, materials,
and/or implementation.J Proponents say that an innovation
will not be effective unless teachers have a planning role,
whereas opponents cldaim such a rble is not critical (Gross
et al, 1971). Software, unlike textbooks,. is unique in the
local possibilities” for its design, development and
dodification. It, therefore, provides a field within which

> \

- In Forest Hills, a Granite /suburb, there is a 1JIocal

software developmeng operation which relies heavily on
teacher input and testing. . The experiment has generated a
great deal of enthusiasm. It would be interesting to
compare softwame use here with a comparable district where
there 1is no teacher input. Modification of software is-
another form of teacher input which should be examined in
relation to teacher use and adoption.

Tlre questidén about, software which is perhaps most critical,
yetgmost difficult to address, is that of quality. What 1§

good softwarg? Teachers in Granite ‘and Greenview told us
that * they want better quality software. But neither

4
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teachers nor - developers at any site were able to state
explicitly what makes good software. - - )

What seems to be needed is a body of theory and research
about software. We need models of how ideas can be
realized in the software medium, along with regearch about
how different types of software_meet different educational
goals and purposes and relate to different bdutcomes. To
conduct such an ambitious - undertaking ould require
synthesizing knowledge about instruction, learning,
development, perceptlon and media. ‘ .

The Inadequate Preparatlon of Teachers for Using
Microcomputers

In beth Granite and Greénview teachers feit inadequately
prepared to use microcomputers 1in their classrooms. ‘In
both sites there are inservice courses, opportunities for
study in nearby colleges and universities, and helpful
teachers and/or computer reseurce -personnel. Yet these
resoyrces are inadequate. -

Interestingly, teachers did not seem to want more or
different courses. What they wanted most was more time to
use the machines, to review available software and plan for
its use in the classroom. THey also wanted time to observe
their students 'so they could ‘ better understand their
students' learning styles and assess how the m&chines could
be used. Many teachera-mentioned that, in order to use the
computers effectively, they need more time to plan for
individualized use in their classroom. ’

What kinds of knowledge and experience do teachers require
in order to use computers effectively in their classrooms?
Actual operation of the machine ds.only one .component of
this knowledge. It is important to study which components
are necessary for adequate preparation of teachers -for
different purposes. One would need.to look at both formal
sources of knowledge, such as courses and workshops, as
well as informal, such as contacts with teacher buffs and
time spent working at the machines. An important issue is
whether , teachers can feel comfortable with computers
without any knowledge of psorammlng. Clearly the direction
of the more involved teachers in both Grarite and Greenview

is to learn some programming. . §

The research literature on teacher training and involvément
emphasize stages of concern, trainer-trainee interaction,
incgntives for staff . development and the role of . the
principal as important factors to consider. The preparatlon
needs of teachers "can be expected . to vary depending on
their stage of knowledge of and interest in microcomputers.
The 1itérature on stages of concern (Hall, Wallace, &
Dossett, 1973) makes clear that effective training requires
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an appropriate match between type of training and teacher
expertise and “interest. Given the tremendous variability
in teacher knowledge of and interest in microcomputers,
effectively individualizing teaclHer preparation is not a
simple task. Teacher-buffs may be important because of
their ability to give individual help to other teachers.

The kind of trainer-trainee interaction which is’ most
effective 1is that involving two-way feedback - (Fullan &
Pomfret, 1977; Gross, et_al, 1971). ,An implication here is
that @ teacher buffs may play a critical role by being "on -
the scene" and able to give feedback to teachers as they
are using the microcomputers and experiencing problems.

Because teacher preparation to use microcomputers, as-to
learn any new_ skill, involves a per$onal investment of
time, energy and emotion (House, 1975), it is important to
eramine the incentives for- such an investment. Lack .of
time and enerqgy 1is frequently cited by teachers as a
barrier to more effective implementaton (Charters &
Pelligrin, 1973; Berman & Payly, 1975). .

Time seemed to bef a critical issue for many teachers we
interviewed. Some wanted more personal time to develop
their computer expertise, while others wanted a school
resource person 'to have more time to meet school-wide
fomputer needs.

’

Given the absence of palpable incentives for computer
expertise in our sites, ‘it 1is important to study the

Mntrinsic factors which account for teachers' interest and
, commitment. It would be interesting ' to compare sites with

and without formal incentives to determifie .whether such
incentives affected extent of teacher preparation and.
expertise.

A

Another form of\support for teachér preparation is the role
of the principdl (Fullan & Pomfret, 1977). We found that
principals in eneral were informéd . about the use of

microcompyters i their schools. Many of them took an
active role 'in securing funds for purchasing hardware or
software. Ways in which principals ‘accommodate to
teachers' needs for time‘'to learn about microcomputers is
an important area for further study. \

Lagk of Knewledge of Effects and Qutcomes

No one really knows what the educational or developmental
consequences of using mjcrocomputers are for children. What
teachers report are primarily the social outcomes related
to interaction, status, and self-esteem. That teachers in
all sites made such comments clearly ‘targets this as a rich
area far study (see also Quinsaat, 1981). On the other
hand, that no one knew what children were learning by

3
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interacting with the microcomputers: targets this as a
critical area for study.

During the early stages of an innovation, teachers are
often relatively “unconcerned about student _—eouttTtames.
Teachers' attention tends to be focused on their own skills
in implementing the innhovation (Hall, Wallace, and Dossett,
1973). There 4is a .shift to more concern with outcomes as
teachers become more skilled with the innovation.- In
general, teachers Wwére not very concerned about outcomes.
'There seemed to be the implicit assumptién that, were ‘one
to measure - outcomes, they would be . positive. With
microcomputers one would. expect concerns about outcome to
vary with the clarity of purpose of the implementation as
well as with teacher skill. 1In our sites, most concern for

outcomes *was expressed in Salerno, where parbticular-

outcomes have been planned for and expected. At the other
sites, there was 1less agreement about what the compaters
were for, and thus less clear expectations about outcomes.

The ' microcomputer innowdtion is being fueled, by a great
deal of enthusiasm. The conviction is that the
microcomputer is a good thing. Yet no one knows for sure
if it is good, how it is good, or what it is good for, in
terms of educational outcomes. We need to acquire such
knowledge quickly, in order to help guide an innovation
which is growing in the absen¢e of research guidance.

What our study suggests, however, is that microcomputer
per se will not promote particular outcomes. Their impact
- will depend, not only on hardware and software, but on how

they are used and on the educational context within which:

they are embedded. . -

Y
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s = : GUIDE: . :
INTERVIEW FOR TEACHERS USING MICROPROCESSORS

’

- .

- A
* t [
-
.

Teacher School
Class. - . . Grade/Level
, : Bt
4 \‘
Interviewer X . s .
¢ =
n\ - X
ét
USE .~
'l. How do you use migcrocomputers in your classroom? ’ ’ o
activities

rules governing use
ftware - source and-.adequacy

- control over use g
relationship to rest of '
curriculum . —
problems
. . ‘
. . HISTORY '

. 2. Describe the process by which computeks were introduced in this school and the
factors that inflpenced their diffusion in the school. '

early beginnings - who? why? ‘
source of funds
\ formal/informal groups for
decision-making )
role of teachgrs in the
implementation brocess
position of.professional
associations, unions®
role of state and local
agencies .
. role of hardware and . )
. _ softwarq firmé
any new personnel?
community support
administrative support .
A

P

[




B
. /
. . } GUIDE: .
] INTERVIEW FOR TEACHERS USING MICROPROCESSORS, cont.
- <
- . ' EFFECTS . ) ’

"

.

3. What are the effects of using micros for instruction?
.. / t
1)’ students > N
academic achievement . N
cognitive development -
social-emotional outcomes
(interest; motivation; .
self-congept) . - ,
peer relationships , . '
individual differences . /
those who beneﬁét enormously, P ) '
those who dislike computer . . '
boys/girls
low-achievers/high-achievers

2) teacher
relationship with students
educational role in classroom
(do yau teach differently .
because of computers)? '

~ teacher as worker , ‘
training . . -
incentives . . ..
sonal costs
source of support
resource centexrs
e other teachers
other?
3) curriculum
- goals

content ' . < N . //:)

- : 3 ' P »

4. What kinds of issues within the school have shapéa the instructional use of

’ -
microcomputers? . - 3
Have,££ere been problems around ' i X -
their use?
‘who uses
where placed T . :
discipling; security ) N .
» o 2 ) . ) . . !
. Has there been active opposition to }
the use of micror for instruction? ’
who?
I * why? g .
. ,'v? r :
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'  GUIDE: '

' INTERVIEW FOK TEACHERS USING MICROPROCEéSORS, cont.

. : r . . . , . \ .
. - »

.
-~
.

~~ ¥UTURE

/"‘"”57/ If you had unlimited resources, what would yoy want to happen in your classroom
) with microcomputers? - What do you ;hink will happen in the next five years?

N °

% 2
-~

q - . :
3 - .
. - ’ , ~ & , .
»

6. If you were‘advisin§ a teacher who'was about to begin to use micrps in the

L} 1

classroom, what advice would you give? < _

s
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- ' < GUIDE:
INTERVIEW FOR TEACHERS WHO HAVE CHOSEN NOT TO USE MICROPROCESSORS

-

b4 i

+ &
Teacher o . _ School ’ . . -
p S
Class . Grade/Level
N o R - ,
Interviewer - . s ~<

~
¥ h ]

. s . -

E\> 1. Can you tell me about how microcomputers are presently being used in this school?
subject matter areas ' /
selection of teachers < .
applications . ’ “//r\
,administrative encouragement

_ " and support

. students reactions

2. Describe the process by which computers were Lptroduced in this school system and
the factors that influenced their diffusiod ih the schools.
early. beginnings - who? why? ’

initial intent
source of funds .

' ' formal/informal groups for

decision-making.
selection of teachers
role of teachers inn *

.implementation process ) . .
administrative support ‘ . )
allocation of equipment . . )
community support \\ .

N

3. What are the benefits and drawbacks of the use of microprocessors?
(source of information) . J
' . equity
efficiency . £
* qualify education (defzne)
has there been a change in L ) 3
the process or goals of
edication? i
remedial instruction . ,/// .
individualized instruction — -,
computer literacy -

-
L.

#&

~




GUIDE:
INTERVIEW FOR TEACHERS WHO HAVE CHOSEN NOT TO USEMICROPROCESSORS, cont.

»

4. What are your reasons for choosing not to use micros at this time?

~

Are there c¢ircumstances under which you might want to use them?

\

5. Given your thoughtful opposition, if you were responsbile for developing policy

about the instructional use of mlcros, and had unlimited money and talented
people, what would you do?




e T GUIDE:
INTERVIEW FOR COMMUNITY LEADERS INTERESTED IN MICROCOMPUTER POLICIES !

Name : ' Organization

Position - Interviewer

‘ HISTORY
1. What has been your role (or the role of your organization) i® influencing the
use of microcomputers in the public schools?
v
early beginnings - who
involved; goals and reasons? .

diffusion

motivations for lnvoivement .

role in other innovations

special expertise? .

USE

.

2. How and where are microcomputers used in the school system?

L]

3. What are the benefits and drawbacks of the use of microcomputers in the schools?’

-
= ~ ' Lt

[}

schqol system - — - ) ’ .
teachers / ’ v
students * - P

CONTEXT

=Ninas

’

4. Over the last few years, what factors have been influential in shaplng school
policy in this communlty?
demography - populations served
population changes - . .
size . L
minority groups . A
, socio-economic status
local employment opportunities
goals for public education - | = .
diversity .
economy in general
pecifically - bndget/taxes <
. general attitude towdrd
innovation ) .




{
GUIDE:
INTERVIEW FOR COMMUNITY LEADERS INTERESTED IN MICROCOMPUTER POLICIES, cont. *.

\J

.

-

i . : .
5. Have these factors had any impact on the allocation or use of microcomputers in
the schools? - -

.

6. In the last five years, what were some of the principal issues between community
groups and the schools?

who was involwgd:

issue - economic issues .
curriculum content
school discipline
pupil assignment to school
budgets
union negotiations

7. Have these issues influencedd the use of computers in any ways?

specify activé groups or individuals

(2]

8. Looking to the future, how do you expect computers will be used in your. '
school system in five years?
influencing factors .
allocation, diffusion.-
changes .in educational values .
(e.g., inteérest in math, science)
changes in authority relationships

» .

9. If you could plan for the use of microcomputers in a school’ system with unlimitgd
resources, what plans would' you make? .
.. . ,




jl ' ‘ ' GUIDE:

INTERVIEW FOR MEMBERS OF THE BOARD OF- EDUCATION °

Name Board

Interviewer - ‘ ) ~

, ‘ HISTORY

v

I3

- \
early beginnings - individuals "
involved, motivations, )
initial intent
diffusion
role of state and local
educational agencies
role of public and - .
private institutions
role of computer hardware
and software firms . . .
involvement 0f computer-
skilled professionals
from the community

? . A £

1. How did the instructional use‘gf microcomputers get started in this comﬁunity?
- / ‘

.

2. What has been the role of the School Board in deve}oping a ccmputer program

in the schools?

oversight relationship
. budget considerations
typical of role in innovations?
attitudes of individual board
nlembers -

USE

¢

a

allocation

uses - remedial instruction
individualized instruction .
computer literacy

v

3. How and where are microcomputers used in the scheool system at the present

-

’

time?




. . w—
_ /" GUIDE:
» INTERVIEW FOR MEMBERS OF THE BOARD OF EDUCATIQN, cont.
\~ ) . . 7 \ N
- CONTEXT !
4. Over the last few years, what major factoiflhége been influential i shaping
school policy in this community? ™ - . -
) demography - populations served -
population changes - ’
. . size
7 * minority groups r
| socio-economic status
éﬁcal employment opportunities
als for public educatlon -
dlver51ty
§ economy - in general

specifically budget/taxes
general attitude toward
educational innovation
5. , Have these factors had any impact on the allocation or use of microcomputers
in the schools? ’ .

o

6. In the last fiye years, what were some of the principal issues between
community groups and the schools?
economic issues
curriculum content
school discipline
pupil assignment to schools

union negotiations .
\\general relatlonships between

*>e

BOE, admin;stratlon and teachers

\

7. Have these issues influenced the use of microcomputers in any ways?
¢ Lt

L4 M 3
specify active groups or indiwviduals

"




8.

9.

10.

Looking to the future, how do you expect microcomputers will be used in your
. school system in five years?

GUIDE: .
INTERVIEW FOR MEMBERS OF THE BOARD OF EDUCATION, cont.

- N \
.
[y

What have been the benefits and drawbacks of using microcomputérs in the schools?

I3

school system )
teachers ‘ R
students ‘

. . \’ '.‘

P

\

allocation; diffusion

- changes in education values

(e.g.,.,interest in math,
science)

role of state and local o
agencies ) .

role of hardware and
software firms

changes in authority
relationships

personnel

¢

tie-in with answer to #8 if appropriate . p

1f you could plan for the use of microcomputers in a school system w;th un-
limited resources, what plans would you make?

4
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GUIDE: :

INTERVIEW FOR DISTRICT ADMINISTATORS

’»”

Name District \
Position Interviewer

USE

285 . P
1.

[
How are microcomputers being used in your school system?

How

purpose: remedial instruction

individualized instruction

computer literacy
schools sexrved
pupils served
subject areas

HISTORY

4id the program come about?

beginnings - who involved,
initial intent )

community support

groups for decision making -
ormal/informal -~

teacher training

repgesentation of
variqQus schools

_ role of “teachers in ¥

How

implementation process e
(software; hardware)

role of state and local agenczes

role of hardware and,
software.firms

position of professional
associations, unions

any new personnel

is the program financed?

Initial source of funds - |
budget_ incréase; trade
off; extra funds

Continuing source of funds

)

Allocation of monies within program

hardware
software
training

=

- e _
Who are:the reEbeents and how is

it decided?

-

150

N



INTERVIEW FOR DISTRICT ADMINISTRATQ,RQ, cont.

GUIDE'

\

——

“ 4. pestribe the factors that influenced which schools and teachers became involved

with computers and which did not.
L4

’

. °

3

EFFECTS

e ) s
5. What are the effects of the use of microcomputers on
. v ~ ’;’
a)¢ administration
-functions s
broad educational goéals
budgets

b) teachers  *
working Zohditions -
role change .. -
training
c) Students {Q\\
interest in : ar
disciplines -t =
equity
parents' attitudes

2 ,

°

6. ‘How do you feel about the impaét of microcomputers in your school system?

schools . &
teachers -
: students & ’

-

' 0"

“

°

&

.

>

o -

\

2

7. What are the factors in the relatlonshlp between the séhools and the community
which influenced the use of computers? . :

<

general eccnomy - budget and
taxation in particular

changing enrollmént - numbers;’

.. populatlons,served
employment opportunities
interest in comqpters

! existing conflicts -
curriculum content

- K}

4

Q




o . \ GUIDE:
- Nzénv:;zw FOR DISTRICT ADMINISTRATORS, cont. .
' \ \ o

8. What do you envision as the future of microcomputers in your gchool system in -

the next five years? Describe both” positive and negative possibilities and the
conditions that will promdte positive outcomes.

9. 1If you could plan for microcomputer implementation in a schoot system with qn-'
.limited resources, what would you do? - . -

~\

\ E ’

X
[ . |
\ ) Y
»
.
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e
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. GUIDE: -
INTERVIEW FOR SCHOOL ADMINISTRATORS

+ ~ . . ’ b .

‘Name _ /~ . ) . School

o~~~

-t

- Posittoﬂw . Intgrviewer

USE

1. How are microcomputers being used in\your school?

purpose: reftedial instruction ‘

; individualized instruc ion . -

° . computer literacy -
o pupils served
. ) subject areas

HISTORY

2. How did‘fhe program come about?
’ a . A
beginnings - who involvdd,
initial intent
- community suppert
groups for-decision maktnq = - .
—+”" formal/informal | o : ~
teacher training
role of teachers id@__‘ N
implementation process
) (software; hardware)
role of state and local
agencigs e
role of hardware and
software firms ’
position of professional’
associations, unidHs
any new personnel ' o

b}

3. How is the prfogram financed? A ‘\7 .

Initial source of fynds -

budget increase; txade j/\‘“
off; extra funds °* —

\\\\\i COntinuing sourcé of funds -

Allocation of monies within prograﬁ

hardware | - ‘\

) software , ‘ ) : .
‘ . training’ ' . .

L ¢ -

| . Who arelthe Pecipients and how is 7
. . dt decided ( 133.

P74

-
®
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¢

N F -
GUIDE: .,
o . INTERVIEW FOR SCHOOL ADMINISTRATORS, cont.

. . X —

R
-~

- Descrlbe the factors that influenced which teachers became involved with
computers and which did fot. '

»

-

EFFECTS o

S. What are the effects of the use of microcompyters on

a) *administration ’ e
N functions , ' '
broad edwgational goals - o
. ‘ budgets J . y
[ ] .

b) teachers -
" working conditions -

role bhqné? .

- training

¢) students . :
interest in particular -
P disciplines
L T equity ~
parents' attitudes
»

e ot e, .
) - -

r o .

6. How _do, you feel about the-lmpact of microcomputers, in your school°

~ ’ [

teachers .
" students i . .

.
e E - L . -
P - N Y A\
. . N . - ~ s
. -

e ﬂ/

N ey

7. What are the factors e relationship between the schooi'and ﬁhe_community

which‘influence the usé“6f computers?

) general econcmy - budget and : " n
taxation in -particular . - ’
changing enrollment - numbers;
X o - populations served - -
Lo -@mployment opportunities - .- -
v interest in computers? ) .

-

existing conflicts - ‘ ‘
curriculum content 134 A
. school discipline L,
l* = assignment of pupils to schools '

P
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GUIDE:

1

a4

FUTURE

o
INTERVIEW FOR SCHOOL ADMINISTRATORS, cont.

8. What do you envision as the future of microcomputers in your school in the next
five years? Describe both positive and negative possibilities and the conditions

. that will promote positive outcomes.

3

9. If you c¢ould plan for mlcrocomputer implementation in a school with unlimited ,

resources, what would you do?

-

N
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o ’ : *  GUIDE:
INTERVIEW FOR STUDENTS . ' i

. S > }
Student : . D School 4 -
-~ / \ - ) ~ ’ \ '
Class _ Grade/Level
Interviewer 0 )
. ~
USE i .

1. In what wa}s is the microcomputer used in your\hiass?

activities’ .
fit with the rest of the class )
’ monitoring of work - A
is what was observed typical
f 1ts use?

/ ¢
2. Who uses the computer?

number of students -~ ' BN - .

. time . o .- . '
' .equity : ' ,

. boys/girls \
- high-achievers/low-achievers . —

do students have choices )

. about when and how it's used? :

computer sub-culture - uses on

weekends and after school

———

o

+ 3. Do you use microcompuéérs in other classes or. a& part of your extra-cirricular
activities? If so, what kinds of things do you do with the computer?

activities ' : ‘

~ amount of time
fequixgd/got required . Caa )

o~ . EFFECTS

~1
V4

, -

4. How do you:feel about working with the computer?
Py ’ . . ’ ! . . -
motivation; persistance’
attitudes toward subject matter . .

i ' durability of hardvaré 136 L
J do some students dlslike it? -
Why? _ -

L]
~ N . . £ N
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- { GUIDE: .
) INTERVIEW FOR STUDENTS, cont.

. -

EFFECTS

[

5% How is the teaching in classes with mlcrocomputers different from the teaching

" in classe3 where computers aren't used?
, instructional goals ) .
. (problem~solving; drill) - ! ///
student~gtudent interaction »
(collaboration; competition)
teacher-student relationships -
authority )

- - ° N !

do students develop software
or teach others to use the

) equipment? _ . : .
6. What_ have you iearned through working with a micrqias?utée? ,
academic achievement -~ ..

cognitive development - problem
solving; analyeis , .
social/emotlonal development .

Are there things that you think

. you could learn: better from ﬂ
a computer than from a . .
teacher? ) . .
- - Are there things that you think

you could learn betger frém .
. a teacher than from a

computer? , ‘.

. - Have you learned any skills
through using the
computer that you use
in other courses?

TIs g .

k]
7. What are the advantages and d;sadvantages in using computers as one way of
helplng students learn? ‘ -

a
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Classroom Oﬁggivation

Observer .
Teacher School ’
. ' et ,
. -+ Class Grade/Level Date/Time
A No. of Micros Type Py
Class Composition: Boys Girls Achievement Level
_ Ethnic Representation: B B A Other

\

’

cros ( X ), students

/

o

! : part of the glass,

working alone

b) Who is using the computer?

individual students

small groups of students
-~ working together’

139’

’

1. a) Diagram the room arrangement, indicating the placement of
‘ ({ O ) and teacher
circulates, indicate by placing an arrow beneath the triangle.

(A ). If the teacher

the Qhole class

teacher/student giving
demonstration

each student at own
machine

:

small groups of students

at each machine

"a
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- After observing computer-related activity in a ciassr for 15-20 minutes,
answer the following questions. Along with each answer) provide anecdotal
evidence which illustrates the basis of your answer.

e

. é. What is the purpose of the computer-based aétivity? .

Ed
LosamatlN

I3

i

3. What is the nature of the computéribased activity? -
- ,

simulation , 7 ' -
drill and practice
tutorial .

games

programming
A diagnostic/prescriptive

, _testipg .
computer literacy

L]

»

4. How many students were directly working with computers (indicate sex, judged
ethnicity, judged achievement level.

early in class period middle ‘of class period end of class period

' -
S. In which ways is the computer-based activity individualized for students?

3
individualized -courseware
difficulty level '

acing
. self-initiated projects




6. What is the major role of the teacher? . °~ , | : .

presenting information . , —
eliciting information ,
responding to students' questions -
encouraging reasoning and problem solving
managing machine use

4

¥ | 27N
) > ]

7. How does thgzteacher\dlrect/supporﬁ the'students"work with the computer?
. % .. .

k'/ . , &
8. a) bo students work together or independently on the computer-related work?
Do they have a chojice about working tq§gther or independently?
K o/ « ® )

-

4
-

b) If they are working together, are the interactions positive or negative?

9. “How do students seem to feel about working with computers?
- N ¢ B

' Y
enthusiastic interested accepting = bored frustrated resistant

X ’ RN .
. ’ .

! -

10. How does the teacher seem to feel about working with computers?

enthusiastic interested hccepting bored frustrated .resistant

11. Is the computer work related to other curricular activities? How?

q

5 ¢

-

12. Are there any observable hardware, software, or use problems?

+
3




