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i Cans, schools codtinue to be

For most e lamps of hope for a better

@+ . longer be wooden. - The lighting is brighter and more efficient and the children
. hang their coats in colorful metal lockers instead of closets and cloakrooms.
The teachers are younger -and have more formal eudcation. They may be more

L

democratic and less authoritarian in*theif classroom manner. The textbooks con- -

‘tain celored photographs instead of black and white. The workbooks and. drill
sheets have remained about the same through the decades. Many young learners
continle to express their creativity and originality in clever methods of play-
ing "hooky." Some of the same students who learn how to perform incredible
athletic fedts never learn how to read. Tod many students among those who _
perform satisfactorily in their academic subjects, for some reason, do noty .
grtasp the challenge to excel. In them. The kinds of atfltudes and émotibnql
support provided My the home, family and parents may continue to play a
decisive role in determining to what degree children succeed in school or
elsewhere. This success is measured annfially or semi-annually with standard-
-1zed tests for which nattonal statistical norms have been developed. v

- * L

, e ‘~
What can we say has really changed® in 'the process of education over the

duration of the twentieth century? Indeed, an 80 year old senior citizen

touring today's major modern inéiitutions including factories, shopping areas,

of fices, banks, and farms may suffer the least amount of :.future shock when

visiting a classroom. The reasons for changes or lack of changeg in the schools"

have filled many term papers and dissertations. The many educational questions

and topics of today may Irclude che of the recept devélopments which may make

a difference in the classroom if it is implemented W planning and care and

applied in appropriate and challenging ways. This deévE&Tgpment can serve the

teacher both as a tool for more effectiVe teaching and as an object of

instruction. - ’ ’

,.(
o

_ The most important slngie modern development for learning may be a piece:
" of technological hardware which is so tiny that it can Jose itself underneath
a_human fingernall; it is called a micro-chip. It can do more than a multi-

.  niiklion dollar mainframe caomputer could do a decade or so ago. When tucked into a

- small cablnet the size of a typewriter or smaller and connected to a keyboard
) and a TV monitor it_becaniz what may be the teacher's first valid 'tool to
come along in many decade®d’ It promises to enable the teacher to engage in
true individualized instruction and to do so with a variety of “Weaching methods,
teaching 'styles and curriculum content. Yt can make learning in the academic
subjects as much fum and ‘challenging for the learner as completing-'a successful
30 yard gass in a footbal} game or a jump shot durfing a basketball game when the

[ EE <y
," +

!

.M ife., Duringsre ~detades, schoofs have been [criticized and sometimes blamed
for our nation's fa$1ur§s fﬁﬂspace, its social quities, and its declining f
¥ test scores. Today's:'schools are housed in'mo buildings which 'may be /
equipped with central air-condlitioning as well central heating. The class-
: room walls are painted in pl@asant‘basgel colors. The chalkboards may no longer ,i;-
Va be black, the bulletin boards~may nb,longer be brown, and the floors may no B

\

-
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Microcomputers in the Schools

"Piaget or{dkinner. - Its Fncreasnng capabllities are, surpassed only by lts de-

.who not only prepare te chers but ‘#so provide consultation 't

3 e
. . I g
s ' . N 5\ R

score is tied. The "teacher can detennine and control. the desired, teaahxngnmcde

i”.or method with¥which to, engage the learner and -the microcomputer. . The teacher, -

may use the camputer as a: -tutor to drill.the child and give Him practice in
a specific skf11 or content: arga. The teacher's:lesson plans may reguire a .
simulated envlronment where the léarrer ‘can apply what he h&'s learné

reward, and“ﬁ relnforcement ‘technique, the teacher may next engage the Tearhéﬁ( ;‘
in educational gaming. After mastering specific skills and concepts., QQa;Vgived ',
content area, the learner can Be taught by the teacher tof Yeach bhoi?u '
skills and cohcepts to the. computer or to develop a cogputer program to. teach * ;f
them to other children. . Indeed, the microcomputer itself+¢an teach" cpmputqr )
programming to" the learner: “and - do so in almost every computer lang .
Whatever the microcompuber’does, it can do so In ap [interactive mo and in color
graphics, pictutes, sounds VOfces,and animation whi]e respectnng Beweyy

'creasin ¢osts. . - f&: . | . s

AN
- . . { ot -l " . - o )
p . . ‘ . oL
. .

Mlcrocqmauter related ‘topics have lncreasnngdy dom:nated nationa! and
regional conferences of*education and teacher associations of all kinds since B

“the middle-late 19705. ,lt -is obvious .that many schools and school systems have .

acquired micrOCOmputers .or are planning to do so. "The results of ithils study

As a §‘1'

may indicate some poss%ble trends.  A. dgs riptnon 'of these trends may prove o

~valuable to teachers, admiﬁnstrators, teadcher educators and learness, as

they deve]op\br“evolvg “their own plans for microcomputer. ‘assisted, instruct:on
Most important, the results of this study should reveal those major decisions «
concerning the imple ation, &f mic:bcomﬁuters which have’l]ready been made
‘by some gvante garde )Qhools .+ The results af this study showld make known those
SPECIflg planning H;zSEed es developed for microcomputer instructlona}
.implementation by’ tHe schop}s partxcapa{tng in this sfudz. AN '
. ‘4

JThese results should b .valgable to those colleges and

teachér education programs qch;as.the State University Coll

\{ .
niversities with
e at Buffalo
school systems.

\/ ¥ ) ‘ ‘r
Computers shall in some form and certa:ngy, remaIn fmpbrtan
the young learner s llfetime

throughout

~_ - ' StatemenF of'tHe Problem o QQ?; '

W

Gevneral Statemént of the Problem .

This study is an investigative analysig conducted for the purpose of
determining how plans were formulated and -the kinds of decisipns that were
made by the schoo¥s concgrned with imp?¢menting microcomputer instructional
applicationsy i.e., whigh decisions have been made concerning the implementa#
tion of microcomputer instruction by Americap school systems? Which specific
planming procedures did they use? : :

s
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Microcomputers in the iﬁDEEd£; ) R SR VIS Wt . k
| T . f-, . * . T LA A, ‘
y AN .\f S f .‘&' < s _. N ;';1 i ,.?:: ) . <A,'-- : “. . \1‘_‘:" Y .
ExPianat|On of the pf&biem Lot 2 .’-,‘:‘ WY -
. . l . * r K . ” ~ § . ,"\.‘_\3'_
This sty invoived a nationwide survey of Fandomiy §eieqted schooi sys-— ot ”
tems in each o ' the § states. ' The project was designed to report "the kinds . P
of de ISIOﬂS thatvhaveé been made, by the schools in ‘implementing microcomputer."]. S
lnst étion The groject whs- designed to report the procedural planning oo
stems deve 'd by .the schoois for the purpoke of integrating microcomputer S A
:ructIOn ﬁéﬁg the program. S o § et e g :
- . o . Y, . ,,,'\A )
&gUor Questions: v i . o f ‘_ ' j. ; a !
‘; The investigation sgught the answers' to the foiiowing 60 queStions N ’ .
‘ 2 p . N

LU Does T schooi system have mxcnocomputers in the ciassroom? L .‘~:}

“f 2. Are your microcomputers tied td a "mother unit inside the c lagsroop? ' \ o

3. Are your microcomputeérs tied to a-'mother'” unit outside the. classroom? Ly 8

4, 1A which grade q9-¢bu introduce mlcrocomputers to the children? " o
. 5.  How much time dqds. each pupil spend with a microcomputer each week? e A
‘ 6. ‘For which curriculum areas Is-the microcomputer hyaiﬂabie to ‘thildren? P L
7. In th& curricu]um areas-listed ia ltem 6, Was- any imgrovement of children's . iiﬁ’-
performance’ attributeé direttiy to ‘the effectiveness of: the mlcrocomputer . “#.

' . as compared to when the teachers and.chlldren were limited to the traditional x. il
. '~ classroom me¢ﬁ5d ogles and -the absenee of microcomputers? - e o N '

. 8. D& you use‘‘the miérocomputer for testing the children's performance? 2N
.3. The microcomputers in your schools ard classrooffs are used mainly for: (7 L _
10: Do teachers see microcomputers as supportive of’ Piaget's theories of iearnnngiﬁ* oo
"11. Do teachers find”that microcomputers enhance thelr abiiity to Individualize ~.n7.. 7

instruction? ‘ ; e T
12.- The children having access L ‘the; microcomputers inciude (?} G S
" 13. .Which microcomputer skills irefkequfred of the teaohers prior to the acquls- ) e
ition of microcé@guters? o . IR :
14, The teachers acquired their computer skilTs -by: (?7) Lt . e
15, Which ianguageiHo -most teachers seem to be usung? o B y ‘ .
16. Which language fs taught to the children? ' : BERTEE : R
17. Do the teachers perceive a marked improJement in theicﬁiidren s motiwatiom ' PR
to ‘learn as a result of the use of microaompukers?
18, Do teachers perceive a marked improvement in disc;piine Lthe chnidren s '

behavior) as a result of the ingreased motnvation provndeg by’ the m;crqcom-i .

puter? ‘ 3 -3 «
Before you acquc ed microconputers, did you use time shar:ng computer , g% :
terminals for instruction? :

Which brand-name microcomputers did your $taff ‘ehbose?
The considerations for the brand-name seiected for your pavrticular Rawd’
included: (7) .

The decision to purchase a particular make and mode 1 was made -by:
The decisions concerning the purchase of couHSeware/software are
made -by: (?) : . :
I's" your microcom uter~equnpment designed. for programs and courséWa
recorded on¢ (??

Mo

Most of your microcomputer software/courseware is: (7) } - e
I ‘ R ) A$ ..
) 3.
‘ﬁ: . : ‘&A' ,: 1 . 8
14 . ) s
L o - “
* . . \. Lo
4 - ' - 8 .
DX W N - i
- v ‘hﬁ-—-r?} ! X
Y T . ..
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.. = 26, What wefg.(or are) thekmanr th%ac]as ih'esfablishing microcomputefs in
San youﬁxschool(s)? - . -
t . 27. Mou'ld you recqmmiﬁd ;kmscrpcomputer \nstallatlon for schools elséwhere?
o280 Why?Ar .., T . : : ( ‘
29.- Why nbt?: CR | '
30, - Would you :é;eﬁkomp ter-assisted Instructeon in your schools if micro-
" computers wre .not avajlable? :
. , 31. How were Psiir microc ters flnanced? g : .
o 32, At what future date' dq Veou foresee. the avan]abslnty of mlcrocomputers in
R Af ' most of yod? classrooms 7’ : ’
e T 330 How! 40 you'secure the equpment ‘when the school is closed? ‘
WA 34, “The enrdliment in _your school system is:” (?7)
- T 35, How many microcomﬁhters do you now have for each child |nvo]ved with
’ .- computers? : -
. 367 Do you mow.screen new teachers for mncrocomputer operational lrteracy?
W 37. 1f so, when hiri do you give preference to those new teachers who do
. 'g:,‘Q' - possess microComputer -operational literacy? . .
e "Do you.now require new teachers to possess microcomputer operatlonal
§d - ,; skills as a condition for emp l'oyment ? ;
'39. «Poes ‘your ‘school: system advocate the use of m:crocomputers in a non- - .
S progrgmming environment only? ~ . '
' . hOL "If you hdye more than one brand name of Mach|ne for which do you m%ke R
’ . software for? ° '
L1, Did you kave a-systematic plan for implementing microcomputer instruction
X o before-you acquired microcomputers? . 7/
o 42.. Who participated in formulating this plan? : -
| - 43, Do you now have a systematic plan for implementing microcomputer
' insthuction? - .
' If?¢0, is it a five year plan?
44, What were the circumstances under which you acqu1red\your first microcomputer?
45, 1s inservice training available for teachers interested in microcomputers?
< 46. 1Is the inservice training provided: (?) (when?)
- ) 47. Is the inservice training given for crednt?
- 48, Does this inservice training include”(kinds of training)? .
'~ - 49, Skills-training with which peripheral devices s provided through xnservnce
T - training?
50. If you teach programming to children, why do you do so?
. 51. What agenc¥ do you think should sponsor a microcomputer consortium?
' 4y 52. For which special applications do you use microcomputers?
o g - 53. Do you have a person on your staff wha has electronic tlnkerang abilities
S ¥ ‘ for modifying the equipment for either increasing its capacity or for
B o special applications such as braille? )
54,  How many microcomputers do you now have for each teacher involved with
' . computers? . v :
55. The micrcomputers in our school are used where?
56. The teachers using microcomputers are supported by a: (?)
57. The pupils using microcomputers are supported by a: (7)
58. Which obstacles do you perce%ve as hindering the continued growth and AN
deve]opment of your microcomputer program? ‘
v 59. Do your schools regard the mtcrocomputer as a tool to: {do what?)
60. Please use words or phrases in the rematnxng space to outline the

major steps of the procedure used by your schools for establishing
microcomputerf -in the c’ssrooms or in a center.

+ 7 - *



Microcomputers in the Schools Lo
Definition of Terms ! . \

microcomputer: a small, relatively inexpensive classroom computer made possible
by microelectronics ’

y
T e »

- . . & . . 4\ ‘
Ymother unit'': a central unit which can control several microcomputers simultaneously

PiaSthg theogies: the four major stages of a chlld"'s psychological development
*as outlined by Swuss psychologist J. Piaget .

individualized »nstructnon a set of teachtng methods and activities where the
content and pace oF'JnstruéQIon are adjusted to the needs and abilities of the
individual learner _

J v : _ ,
programming 1aggu49e' one of several systems for coding instructions intg a
computer ‘ X N o .

4

time sharing: a large mainframe computer accommodatlng several terminals sometimes
from a great distance. This system is slow ‘and sometlmes troub)esane It was

the only method avallable for computerized instruction ‘before the advent of

the microcomputer. :

’

software: all typés of computer programs and their accompanying printed materials

“ . .
courseware: software containing instructional programs A \

computer assisted instruction:’,making use of -a computer's several instructional
modes with learners : S . : )/

L -

inservice training: “on the job training' for ‘teachers
’ i

|

peripheral devices: devices which are attached to the computer externally, These
devices perform. special functions, e.g., a printer or a light pen

s .
- .
- - . W
. ‘
»

Basic Assumptions A
L4

These basic assumptions are related to this study:"

-

l.y7Microcomputers are’viable, accepted and eff € IRarning..tools
on all éducat:ona] levels. '

2. Microcomputers are now being used with young learners in many schools

_ 3. While many schools have implemented or are implementing microcomputers

in their instrdctional programs, many have nqt or they are still in their plan-

ning stages for doing so. ) )
4., Those shcools which have or are now implementing microcomputer instruc-

tional programs have made decisions and development procedures for doing so. U

If known, these procedures and decisions shall be valuable to those schools which

have yet to plan and: implement their own microcomputer instructional programs.

These decisions and procedures shall also be valuable to colleges and universities

with teacher ‘educatian programs who are planning to implement microcomputer

concepts into their turriculums for teachers and pro$pective teachers.

O ) | - b
, . 5 | |
' \ ) ‘ ' e ) !
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. : ‘ The Method of [nvestigation

General design. This study donsists of anm investigation to determine the typeg
and range of decisions made by the schools concerning microcomputer instruction
This inuestigation should also determine the procedural steps used by .the
schools for umplementlng microcanputers into their programs.

Each school system of a selected sample receNved a survey Instrument designed
o elicit the kinds of decisions being made concerning the major issues of
mncrocomputer instruction, The procedural steps developed' by each school
system to implement microcomputer instruction were~a Iso elicitedy The results
., from these survey instruments were tabulated and computerized with theé&if '
. of the Soclal Studies Statistical Package in order to determine which sions
were being made and which procedural steps were being used to 1mp1emen¢ the

ipstructional use of microgomputers. .

Population and Samp]e Hmit'azions.l'

The sample consisted of “schoo! systems in five enrollment categorieé:

. less than 15,000 students® S :

15,000 to-30,000 students ~ . {
30,000 to 50,000 students LN -
. . 50,000 to 700,000 students . .

100,000 or more

000 oW

-

" The survey instrument was sent to 40Q school systems in 50 :Eétes Efforts -
were made to balange tEﬁ number of districts chosen from rural areas, small
towns and cities, medium and large sized citles.

» ‘ . .
. . . ' \
y
7 .

Data and instrumention. ,

¥

A
-

The data for this study were collected by means of adetailed 60 item
survey instrument. Fifty-nine of the items were multiple choice. Each multiple
choice item was designed with an open-end. The 60th item was in essay form.
its purpose was to elicit the actual step-by-step procedures used by the
schools for implementing microcomputers:into their instructional programs
The content of the survey instrument was finalized only after the investiga-

' tor spent nearly a year vusttlng and interviewing key microcomputer educators,.
in school systems and collegeé teacher education departments around the Great N .
Lakes., It was antscupated that the collected data would include specific /"
information concerning the implementation of microcomputer instruction in the’

hool
schools. cgagl

Reporting the findings.

¥

The major objectives of this study were to determine: (1) the type and
range of those decisions made by the schools concerning microcomputer
instruction; (2) the specific procedural steps used by the schools for imple-
menting microcomputers into instructional programs; and (3) possible trends.

//“‘concernung the issues involved with implementing microcomputer instruction as
p e may be revealed in the conclusions.
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Hicrocomputer$ in the Schools
. For the direct reporting of the findings, the data from the survey - B

were tabulated and reported in terms of percentages of responses for
each of the options listed under each question, The term ”respondent”
was used when reporting the data for those questions requiring the partici-

- pant to mark one option only. The questions requiting’a-single response are
identified with a checkmark (v ). The term 'respgnses' Is used when report-
ing the -data for those questions allowing the participant to mark ‘more than

one option os to write in his response. ‘ &
. -

Thegprocedﬁres

A}
8]

1. Four hundred school systems were selected at random from Patterson' s
~ American Education Directory according to the enro]lment categories which were
pre-determined, ) -

2. A 60 item survey Instrument was designed to elicit specific {Aforma-
tion concerning the decisions made and the planning procedures developed by
the school systenqs concerning their microcomputer programs. The question-
naire was evaluated by two colleagues including my department chairperson.

The questiopnaire and the cover letter are included in the appendix.
-
3. The survey instrument was mailed to each of the LOO selected school

N systems in 50 states. s
L, 140 usable survey instruments were returned.
& 5. The data elicited by the survey instruments were recoﬁ&ed and computer

tabulated by using the Social Studies Statlstical Package and feported in
simple percentages, ‘ .
~ ’ {
6. The findings were writiten and reported question4by-question..
- ’ i
$ 7. Conclusions and recommendation® were formed from the findings..

Need for the Study (Significance to Education)

The advent of the small, convenient and re]ative%y‘inexpensive crocom-
puter has enabled schools in every community to engage in computerAAssisted
instruction to students. While many school .systems are still in their planning
stages for these congepts, others have made major decisions in this area and
have developed Speciflc planning procedura] steps to implement the use of micro-
computers -

it is the responsibility of-the Department, of Curriculum and Supervision,
SUCB, and SUNY to continually exploge and' investigate those innovations which
may hold promise for more effective preparation of teachers and thus, indirectly,
of young (learners. There - ‘is a need for‘;hose of us in tedcher education td
familiarize curselves and our students with trends and issues in microcomputers o
as instructional tools. The Department of Curriculum and Supervision and the
i institutien in which it is houséd should be responsible for making available the

T g

. " )
o L1 ' r
| . o f
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Microcomputers in the Schools o8
necessary leadership for exploring solund practices and procedures for implement-
ing microcomputers into our instructional program.. There are no known studies’,
as recent or as comprehensive and specific as this one. The results of this

study shall be of use to the college and its: teacher preparation program when
gauging those curricular needs related to micracemputer assisted instruction.

The results of this study shall enable the college to fMore effectively consult

the school communities which It services concerning the implementation of instruc-
tional microcomputing. These results should be.considered for sharing with other
SUNY units and the New York State Department of Education.

¢
*
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WHAT DOES RESEARCH SAY ABOUT THE’USE"OF CQMPUTERS AND-
" MICROCOMPUTERS FOR INSTRUCTIONAL PURPOSES? A SURVEY .
~=t . OF THE LITERATURE B ' \
/ - .
‘\"‘ 4 X 'Y
» Fart 1. Microcomputers: Thei; Benefits for Learnefs
Introduction. \\
T o\
. Computer assisted nnstructton has been used’ and tested ina va.lety ,
af human learning situations which include .penal institutions and ‘military® $
posts as well as traditional school settings. The students using this i

instruction varned widely in ability levels and ethnic background as
well as in personal goals. The excerpts and. summaries of reports presented
in thi's project were merely a sampling of the abundance of awvailable research
concerning computer assisted instruction. An attemptwas made to :
. summarize the results of each study in one or two paragraphs as follows:

St (1 Three Minnesota correctional institutions sought to |mprove the
reading and mathematics abilities among a group of males aged 17-21, a
group of males and females aged 12-18 and aneother group of males aged 13-18.
The program's evaduation focused on the learning af the basic skills, s tudents'
attitudes taward the 1earnsng of reading and mathematics and the staff’
attitudes toward computer assisted instruction. Although the results did
not cleariy support the effects of computer assisted instruction on achieve-
ment, the students did show progress. The s‘tudents' attitudes in general showed
improvement. Their attitudes toward computer assisted instruction were general]y
positive as were the attitudes of the staff.

(2) When a grouff of pupils in grades 4 to'6 in Il1linois were taught
mathematics through the use of microcomputers, the results were positive in
terms. of both achiewement and attttude The program was described as being
a clear success when presented in an "add on'' mode and as particularly successful
when it was. integrated with the te'acher's mathematics program There were larges
achievement gains reported {f grade four through six.” The gains in grades f,

four and five were more moderate when. the children were presented with materjal N

-~
.
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that was less familiar ér when- the réading level of tbe material was too

advanced. . A highly structured fractions strand was particularly effective

.in conveying understanding and skills to the pubils. ' An important S

finding was that the computer could go beyond the manipulation of symbois.
It could present contepts and operations as well as measyre the pupils'

“abilities to master them. This . system demonstrated that it was capable of

teaching as well as pro;é}sng supportive. drni] and practice. for those concepts
already tntroduced by tWe classroom teacher.’ . ) , ¢

"
.

(3) In Saskatchewan, Canada, thirty-six third grade students were. Mil.h'

“

identifiedyas the poorest spellers in their grade. These students were -
the participants of a computer aSSISted spelling program. The students, who

" were frustrated from failure in traditional classroom settings, showed a 5.6

month gain in their spelling abflities at the end of a five week périod. This

'was a substantial gain not expected with traditional means over the same

brief period of time. Althpugh these children were discouraged with their

. own academic performance, they respondged pos:tavely and productlvely to “the

alternative game-like qualities of ~he computer program. " The opportunity to
try again immediately after an incorrect response provided a sense df challenge
and relnforcement rather than feelings® oF discouragement.

- - [l

4

(4) Adult non- reaﬂers when presentégﬂw*fﬁ/;'c0mputerized bééichskills

' program, averaged a 1.12 grade Tevel gain”in reading ach.i evement after an

average nnstructzonal time of 13 hours. The data revealed that a 1.0. grade
level gain could be achieved in 18.34 hours with the computerIZed réadxng pro-

" gram. This system seems highly motivational and successful “With students who

have experienced difficulty in téxt-oriented p8551ve classroom enV|ronmene

The novelty effect of the sys}em was found to be extremely mbtlvat;ng
~
N, LS

':Y (5) S:xty Fqur soldcers/ét Fort Be]voir Virginia were divided into

‘, eading instruction.were presented through this progra
wwere found th be severely deficient in any pne of the,

two groups for.the:purpose of learning language arts and ‘mathematics. None
of them were high school graduates. The ayerage- soldier was twenty years of .

"age, had a tenth-grade educatlon,and had a seventh grade achievement level
-as measured by the California Athievement Tes®...,0ne group was taught by S
traditional methods. .The other group was taught with traditional and computer

agsisted instruction. ‘After all measures were completed\ the scores for
soldiers in the traditional group with computerassisted_ instruction were
higher thanefpr soldiers in the traditional group only. This Army study .
indicated that cunputer assisted xnstructbon can providg individualizationy

' standarduzatson, agd efficient tnstrucelon to adult learners who require

remed:atton in the basic skills. ‘ Y : .

4

<(6) In Seattle, Washington ‘the Highline Rublic Schools established a
computar ass1sted rnstructlon program under Title |.

1c skiJls. These

students were in grades K-12. After three years, the achieVement'gaiqs
indicated by pre- to POst-test SAT data exceeded expectations. This Ssystem
was found. to be a viable method for teaching the basic skills to severely
deficient children. At $100 per student for three years, the system was
found ZB be cost efficient. Students, teachers, and parermts were positive

about dhe system.

15

{

ts

thematics, Ianguage arts and
those students who



v

¢ .
wr . : . r
‘ 3 : , . .

o R \ {QA Fl

h L] ’ . »\}:]]_ ' ) T :}%‘NB;
. . - - - ' & : ';,,“ A\ ¢
Related Literature : *\j - ] > o Ty

/ . ‘ . '

Y

{7) The results of ancther three year study.in West Gefmany indicated
that engineering students were able to learn pre-instructional skills in
mathematics, physics, and technical thermqdynamics with computers at the same
level of achievement, 1f ot better, than traditional methods . S

" L) : ..

(8) Students in grades three and four in thirteen Montgomery Céunty,

‘Mar§land Public Schoels scored a 3.6 to 4.2 month achievement gain -in arath-

-metic aftér a six month computer-assisted ipstruction program These

by thesstudents in their mathematics skills.

students had below average scores on ‘the pretest Students in grades 3 to 6
using microcomputers showed s:gn;flcannly greater gains than students in the
traditional setting _ ) . e
T ' ‘ ‘ ' f ’
(9) Seven\?heusand three hundred students W ere ‘two more years
below grade level in mat ematicse in 50 New York Lity high schools took part

in the Remedia} Mathemat?}s Skills. Program funded under T;tle | 'of the’
Elementary and Secondary Education Act. The program's ObJeCtIVE was to .
improve computational skills with the use- of computers, calculators and

oukher materials. This corrective mathematics program was supplementary and
individualizedi The results of tHe Metrppolitan Achievement Test

(Advanced Level).indicated that statistically significant gains were achieved =

: . { _— ' o ¢

L -(10)  One handred eleven deaf students ages. 38 to 15 in Washington, D.C. ‘
made sxgnlflcant achlevement ga:ns An mathematics as a result of their partn-
CIpaIang Pﬂ a cqmpdter a@s:sted »nstructnon program. The computers released L

’teachers from tedndbs ‘chores and made them available for individualized

*
instraction. - b : ! .. A

- : 3 ) - v . “\ )

. in Pbttsbyrgu Pa., elementary school students ‘were given a set,
of rules for managlng their own progress thmough a mathematics unit. Interactive,
camputer programs which coufd'be controlled by the student were use¥. ‘These
fourth and Fifth graders not only were able to manage their own learning of
mathematics® but, learned fdster and enJoyed better retention than students in

tradxtnonal srtuatlons

(12) A federaiiy sponsored program was designed to combine the tgaching
of mathematics content and problem solving skills. Eighty-eight percent of the

‘students'taught this way achieved the course objectivesy

“to studentshand teachers alike and in a variety of forms. (

(13) When a microcomputer was. used to test for the mathematics weaknesses
of high school students many benefitsiwere enjoyed. Among these were the
saving of teachers' time, elimination of papegwork, and a form of testing that
was found enjoyable by the students. The test results were immediately available

/

‘

(14) any functloqa ly illiterate adults who were unable to exper;ence
success in }earn:nq the basic skills in the classroom have succeeded in doing
so at the computer carrels’'at the Baltimore Learning Center. These GETA (Compre-
hensive Employment and Training Act) ,tudentq have acquired the sel -gnnfx<an<e
as well as the skills necessary to succeed in productive emplnymenr

A .
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(15) When computer assisted instruction was used with 875 handicapped
children in Canada the resul ts were extremely positive. These children
were physically]disabled,‘learning disabléd or deaf. The achievepent gains
n mathematics and language arts for those children in the CAl group were
seyeral months more than the achievement gains of those handicapped childrep
in the central group. , | ‘ - o B
(16) - Classroom computers have been found to provide- teachers with accurate
diagnosis oA each child's strengths and weaknesses in reading. , These computer
‘ programs followed each diagnosis with acclrate prescriptive recémmendations
for the remediation needed by each child« - '
(17) A study at” Stanford University was designed to identify those
properties of computer astisted instruction that arouse and mainfain students'
interest over rather lengthy periods of time. Among these properties were
novelty,® incongruity, surprise, change, some degree of conceptual confligct,
and those properties'of the machine itself‘whichwgenerate\curiosity, i.e.,

the self pacing and gccompany ing sounds and motions.

. (18) There were 101 students at the Texas Schoo! for the Deaf who used
the mathematics Strands Program of the Institute of Mathematical Studies in

: the Social Sciences at Stanford University. It was found that the number

of computer assisted instruction sessions provided for these students correlated
‘ positively with their Metropolitan Achlevement Test gains. The MET gains for
these hearing impaired students were substantial. B . ;
: .4 : . . :

. (18) Researchers at MIT who f{équentlp observed children learning in
LOGO computer environments reported that children experienced certain positive
phenomena not gxperienced in BASICT computgr enviranments. Children working in
LOGO computer environments experienced i@nediate success. Their attention spans
were lengthened corsiderably. They began 1iking numbers. They learned line
integrals without noticing it whi{e doing turtle drawings. Like Euclid, they
. cBuld make complex hierarchical constructions which may give them a taste
for mathematics. Finally, the observers found the children_ thinking fol &hem-
selves as they providedthejr own directions for the turtle.

(20) The results of a stydy concluded at Wittenburg University indicated
that second graders could lear® basic addition facts by using a drill and
practice game called Fish. The teacher reported that the students enjoyed the
experience and had few problems using the computer.

‘i‘(21) After a computer storytelling mathematics program for Pueblo

7 - indian students, teachers observed an improvement in the classroom atmosphere.
student discipline improved most noticeably along with increased interest and
productivity. The teacher became less of an authoritarian and more of an
instructional partner. 'The students' behavior became more active, participatory
and stimulated. Many kinds of learning took place abou"mathemat{cs and the

use of computers. .
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v (22) A ?975,5tudy at Stanford University indicated a high correlation’
between the on-line rate oF*pnpgrer and student achievement during a computer:
assisted ipstruction progrég;in initial reading. '

3\
~

/£

-

(23) When a computer assisted tfaining program was used to supplément
conventional methods of teaching a sight vocabulary to mildly mentally.

retarded schodl children their sight vocabularies increased by an average of 128~
percent. This increase remained constant over a 23 week period. The control N

e - - . P -
(24) Frederick H, Bell (1974) reported that. computer related learning

. environments providedan opportunity for: leagners to be creative.in getting .

their programs to run, to teach their peers what. they've tearned, and to gain
recognition in their efforts.” These may be some of the reasons why some :
students do outstanding work in a computer learning environment. '

. D . 8

Lt . .

(25) Errol M. Magidson: (1978) reported that college students using
computer assisted instruction responded favorable to it in the following ways:
(1) they enjoyed using PLATO computer assisted instruction; (2) they did
not feel that it was dehumanizing; (3) they found it to be a helpful learning
aid; (4) they, sometimes used it during their free time. Magidson found that
cbllege students viewed ‘their computer assisted instruction experiences very
positively in every instructional area and regardless of the Jength of time
i't was used. Any possible noveity effects did not seem to wear off during pro-
longxiﬁu&agq. There was some annoyance and frustration reported with términal
and cémputer breakdowns. Note: these kinds of interruptions and breakdowns

are commonplace when mainframe computers and multiple terminals ‘are used.: .

. These kinds Qf"Breakdqwns are greatly reduced or eLiminéted when microcomputers

arg used. . « ‘ 1 .
t . + %

. .
e

.,d(26) Geraiﬂ;w. Bracey reported on the work af James Kulik at the Unjdersi??“'
of Michigan. Kulik apalyzed 5] separate research studies with well designed method-
ologies. The 51 studies showed that students who received computer assisted -

* instruction scored better on objective tests than'stydents who received traditional-

instruction only. . Computer. assisted instruction was found to improve retention
when -students were tested at later dates. Kulik and hi's colleagues found
that CAl can also improve the speed at which students can master a given set of 1

- materials.

(27) San-Yun W. Tsai and Norval F. Pohl (1980-81) seemed”to find general
agreement that students using computer assisted instruction were able to master
a given set of materials in less time than required by studehts taught only by
traditional methods. .

’

(28), Gerald W. Bracey wrote about the affective motivational outcomes -
of computer assisted instruction as reported in a 1980 study by James Gershman
and Evannah Sakamoto at the Ontario’Institute for Studies in Education. Students
were able to progragss at their own pace' and were able to make their mistakes in
private without embarrassment. Their comments included: "You can learn at ,
your own rate'' and ""There's no teacher to yell at you.'

“ 16
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.o Ty (29) Lewellen'and Allen (1971-1972) reported that CAl students took
S less_tipe to learn'a given set Bf material than students being taught only i
. by traditional methods. _Time savings of 4O% were reported. - 3

. . +

‘Summary SR - ' ,
k . In summary, Part | 6f the ]iteraturé!;agmed to Indicate that learners

who used microcomputers benefited in several ways. Learners achieved more

at a faster rate and had better retention when they participated in migrocom-

puter assisted instruction regardless\of which subject of the curriculum wgs
L involved. Disadvantaged leéarners and, ysically and mentglly disabled ' ’
4 learners had the same beneflts. Learpers maintained pqu%hie views of
the con¢epts and skills which they were learning. They weré more successful
in learning problem solving -and in being €reative. Adult learners and
young students were more successful in learning the basic skills with microcom- -
puters than with the traditjonal methods only. Learners were highly motivated
and often excited when using microcomputers. L "

~

Teachgrs_founé that they were more effectqu]y achi®ving their goals in
less time. They found it easier to engage in diagnostic and prescriptive
teaching and remediation. Teachers found that student motivation seemed to

he built into computer assisted instruction.
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PARL I'l. Trends In the Use of Microcomputers f%r Instruction: e
A Survey of the Literature ~ A
: . —_— * . . " N4
Introduction” ! : »
» ‘ : ' - ’

* . The usk of microcomputers for .instruction has widened considerably in

" the NYchools and in the college and universi'ty-departments which prepare teachers..

The _implementation of microconputers has not been without problems. This sectton
of the survey gf* the literature includes some of the trends and problems -
revealed im a(number of ;studies. . -

”

“ (30) Only 15.5 percent 4 134 Southeastern teacher education colleges
_and universi‘ties offered a course for, acquainting pre-service teachers with
microcomputkrs .according to a recent survey,sfudx. However, almost half
(47.3%) offered inservice microcomputer training for the teacher education
faculty. Some instigutions (15.5%) were offering an introductory microcomputer
course, to their~ préservice teachers. Twenty-six percent of the institutions
already had such a course for their inservice/ teachers. Seventeen percent of
the responses indicated that "thei r®’education department had a microcomputer
laboratory.” Thirty-six percen of the responses indicated the inclusion of
one or more microcomputers in t ei¥ educational media laboratory. Seventy-

one percent of the respondents indicated that there was ''some' or ''a great"
demand to have microcomputers available. Nearly half (47.3%) have offered
inservice microcomputer training for the college faculty. Only four institutions
reported having‘& formal, written policy concerning microcomputer education for
either graduate or undergraduate studegts. The two institutions offering
computer certification programs for teachers were both located in Florida.
One-fifth of the respendents indicated,that they had plans for offering this kind
of certification. Sevénty-one percent agreed that’ there Is a need for a'state
or a rédional clearinghouse for instructiohal courseware. ‘ ‘ :

*

(31) According to R. C. Elliott, computer competencies should be
accessible as a necegsary Yesource_ for teachers. Colleges and universities’
with teacher education departments are preparing teachers who are entering
glassrooms where computer illiteracy is rapidly becoming as intolerable as
other forms of illiteracyq Computer literacy may become the fourth ""R."
Learning how to learn through the ®ct of computer programming may become one.of
the most valuable means fok a young learner to keep pace with a lifetime of
rapid technological‘change. Indeed, how soon will programming skills be
required of high schoo} and college freshmen? v :

(32) Michael T. Battista reported a lack of microcomputer instruction
for preservice elementary teachers. Many among those preservice teachers who
had programming instruction seemed to lack a knowledge of the important computer
literacy topics. Battista noted that there was little chance of systematic
instruction forvelemengary school students if their.future teacherswere not being
adequately prépafed. . )
e

i
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Vs (33) Laure! Dickerson and Wif9Tam H. Pritchard, Jr., in pointing out

the important need for'microcomputer literacy among educators and the planning

for microcomputer instructional programs, has indicated that microcomputers g

can project an exponentially greater impact to the learner than television .
because of its storage and imteractive capabilities. Thus an exponentially '
greater loss to the learner may occur if educdtors are not prepared.

(34) The results of a 1981 Alberta study concerning the-«se of micro-
.. computers in instruction revealed that: 12% of the schools had one or moref
microcomputers; the three brand names of machines most. frequently selected :
L were Commodore Pet (45%), Apple J (31%), and Radio Shack TR$-80 (#%);
o the machines seemed to be evenly spread across grade levelsg the most frequently
" reported uses were for computer literacysand computer assisted "instruction.
Mdsgvusgrs expressad the need for additional equipment, software and training;
the majority of those schools that did not have a microcomputer were anticipa-
ting the delivery. af equipment in the near future.  Sadly, & large number of
this group did not know enough about.microcomputers to even anticipate what \
- their needs might be. The remaining responses reported a strong need for
information\about hardware, programs and additional training. Only a small
numbef reported that/they had no interest in introducing microcomputers into
their schools” ' ' ‘ '

(35) Thirty-one school districts in three New York $tate Counties wege’
surveyed in 1981 to determine the extent of microcomputer utilizatjon as well
~ as the attitudes towArd the.concept. The responses indicated that microcomputers
were used mostly in the.teaching of mathematics from grades 3 to 12. Programming
was tauéht in the 11th and 12th grades. The software was purchased except for
that whfch was generated by students and faculty in the chemistry and programming
- courdés: The study indicated that the machines should be made more accessible
to a"greater number of students. The attitudes of administrators toward micro-
computers was usually favorable; ‘teaghers' attitudes varied from modest to
impressed. , o ¢ ‘ . ' '

¢

- (36) " A 1980 survey of L6 Ar®zona school districts revealed that computer
™ assisted instruction was used most frequently in language courses. Arizona school

districts were interested in the educational &pplications of microcomputers but
were being held backiby lack of trained personnel and effective software. Several
districts recommended the following: courses in microcomputer teaching methods
for educathn ma}QIs, inservice workshops for computer literacy and software

_deve]opmen:?\x\giggram to help districts implement microcomputers into the
instructional process, and inservice microcompdter literacy courses for
administrators.

-

(37) A 1981 survey of each California School district concerning the
instructional use of computers indicated these findings: computers were used
in instruction by one-third of the districts; at leadst 2/3 of those districts
used microcomputers; hands-on experiences in 82% of the computer-using districts
were limited to fewer than 25% of the students; the most frequent curricular
applications in order of frequency were mathematics, computer science/literaty,
business education and career education;jthe BASIC language was used in over 60%
of the instructional applications; over AE% of the teachers in thosg-districts
using microcomputers were found to be either unprepared or inadequately

prepared to function in a computer supported environment; one third of the
distr s not using computerswere planning to initiate programs within a year or so.

19



-17-

e

Related Literature ) \ ‘ ) ‘

-, . . ‘ . *
‘ : e - LS | '

‘| ’ (38) A large national suryey of 974 s chdo districts concerning micro-"
computers in edycation resulted®in the finding“{¥at 74% of the districts were
using &mputers for Pnstruction with projectitns ‘to 87% by 1985, Computer .
assisted learning ' was reported by 54% of -the dlstricts surveyed with projectiong”’
to 74% by 1985. The major usage in high schools was for drill and practice '

.in mathematicsgy«natural scienced, business, and language arts. Projections

for the 1980s includedincreased usage in the social sciences. Increased
. - use s projected for the-elementary grades M all subject ar®ag with shifts
to tutorial and siggMation delivery systems, . Yhe major obstacles to microcomputer
“worograms were reported as ffnanc?;], lack, of kfioyledge and training.on this-topic,
faculty agtitudes and” the need for improvad sof tware. . o ‘;':}3 C
. (39) According to the results of a 1980 study completed by Lisa Loop ~

and Paul Christidnson microcomputers were already'a significant tool foP@learning

in the schools. The price barrier had been broken whichwas making microcomputers

available both in school and in the home. Educators, encouraged by the media

and their-own professional drganizations,werepfacing ahighpriority on learning -

about microcomputers. Teacherswere crowding microcomputer methods courses

and there was a need for materials of all kinds for supporting learning and

- s teaching about microcomputers. . ‘ N

‘i“ " The results of interviews with teachers indicated that less time was

‘ spent on curriculum content and more time spent on computer literacy, thinking,
problem solving skills, and computer applications. The teachers expressed & need

for more equipment, software, and fiijggomputer training.
T

L ) - . ) ) o
' -y )‘ (40) Thé most powerful argument for the widespread introduction of micro-
computers into the schools may be Luehrmann's argument-which included the
" statement that the ability to use computers is as ,basic and necessary to a per-

son's. formal education as reading, writing and arithmetic. /
. p ‘
W Summary . ‘
| . S
i In summary,. Part- t| of the survey of the related  litefature, microcomputer

training for teachérs was available both inservice and on many college campuses.

Much has yet to be done in the preparation of teachers. Most colleges and

universities which prepare teachers still lack a written policy concerning

microcomputer education for preservice teachers and for graduate students. Most
». school systems seem to be using microcomputers. VYet, too few students are’

receiving hands-on experiences. '

School systems are projecting incﬁgﬁsed use of microcomputers for the

19805 with implications for the colleges and universities which prepare teachers.

Microcomputers have become a significant instructional tool. Unprepared

teachers will cause a great loss to learners. .
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" Microcomputers in the Schools

'y

The Findings , i y o~

The results of this study are expected ts be of help to those schools
getting started with flicrocomputer education. |In addition, those institu- ~
tions that provide services as well as prepare teachers and administra-
tors for the schools may do so more effectively. with these results.

For the convenience of ,thesreader, the responses are summarized in

.rank order fashion from one to three levels as necessary. The bit count and

percentages for each Item are available upon request.

—

The éixty Items in the study are'summarizeé as-follows:
- / *

fe -
“ s !

1. Does your school system have microcomputers in the classrooms? -~

Over one-third (38%) of the r&sponses indicated that microcomputers
were placed in classrooms. A somewhat smaller but significant group of res-
ponses (33%)sindicated that microcomputers were avallable to children, but
only in a center established for them in each school. Twenty-two percent
of the responses indicated that microcomputers were available to children N
in'the classrooms and in the speclal centers. Six percent of the responses in-

dicated a lack of microcomputers in their schools but that they were planming

to have them at some future date. Only one percent of the responses did not
have microcomputers and were not planning to get any,
b

2. Are your microcomputers 'tied to a ""mother’' unit inside the classroom?

The overwhelming number of responses to thns item (82%) were ''no.'"
Twelve percent indicated a part time connection with a mother unit inside
the ¢lassroomy other times the children worked with individualized and
varied courseware. Four percent did indicate that their microcomputers were
tied to a mother unit inside the classroom. Two percent of the fesponses were
of mixed combinations. : , ~--

. .. . >
3. Are your microcomputers' tied to a '!mother'* unit outslide the classroom?

Only a small number of responses (4%) answered in the affirmative for this
item. An overwhelming (93%) of the repsonses indicated that their microcmputers"
were not tied to a mother unit outside the classroom. Three percent of the
respohses were both ''yes' and ''no." Y

o
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$5R 5, In whnch grade do you" introduce mncrccomputers to ‘the children?

Sixty-eight percent of the responses nndacated that m:crocomputers‘

* were introduced to the children in grade levels varying from the knndergarten

to the 6th grade, I.e. ‘ < B
L ¥
. 16% in kindergarten N
. 22% In grades 1, 2, or 3
30% /in grades k S, or & : o e
88% K-§ ‘ Gy

R )

Only 32% of the resnonses indicated'tnat.the introduction. of the microcam-,
puter was delayed until grades 7 to 12, i.e. '

! ‘ ‘ | 15% in grades 7, 8 or.9 | e
# . | +17% in grades 10 11, or 12 " R o L -
5IR 5. How much time does a pupil spend with a microcomputer each week?

There was no overwhelming spécific response for this item. Twenty—eéght
. " percent of the respondénts indicated that each of their pupt!s spent 5 t
gi_ . 20 minutes per week on the microcomputer. Twenty-three pércdént were able to
~ " provide 30 to 60 minutes per pupil per week. Other responses were 0% for
1 to 2 hours per week, 4% for 2 to 3 hours per week and 5% for & or more -
hours per week per pupnl -

)
®

Thirty~two percent Indicated that the time per pupit with a microcomputer
varied from week to week. . Y ' ‘

*

52R 6. For which curriculum atreas is the microcmppter avéilablé for children?

Thirty-four percent of the responses indicated that m:crocomguters'were‘
used for the mathematics curriculum. Eighteen percent indicated that the micro-
computers were used in the reading curriculum. Seventeen percent were able to
make microcomputers available in the language arts currliculum, 12% in the social’
studies curriculum and 7% in art and music. The remainder of the .responses
(12%) were divided among these curricular areas: business, science, computer
science, industrial arts, and guidance. |

.
i

31R 7. In the curriculum areas listed in item 6, was any improvement .of children's
performance attributed directly to the effectiveness of the microcomputer as
compared to when the teachers and children were limited to the traditional
classroom methodologies and the absence of microcomputers?

Most of the respondents (75%) felt thatytheir work was too new yet for them

to make the comparison. Eighteen percent said yes on the basis of teacher obser- . -

vation and test scores, while 4% said no on the same basis. Two percent’said
yes, as determined by the results aof research designed for making such a com-
parison while 1% said no because of the same type of 'evidence.

&
\
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136R . 8. Do you use. the microcomputer for testing_ the children's performance?

. " The Iargest set of responses (60%) for this item.were 'no." The remain-
ing 40% who responded ''yes,'' indicated that they used the microcomputers for

, testing in the following modes: teacher made tests only (11%), achievement,
tests,and teacher made tests (2%), only for that testing which was designed
1 in the courseware (15%), most Kinds of testing intluding those already men-

tioned (6%). The remalnjng 6% were for miscellaneous .testing activities
which included diagnostic tepting, basic skills testing and the generation

- ~
7 of printed tests. . _ ‘ _ s °
21281/ 9. The microcomputers in your schools and classrooms’' are used mainly for: (7)
Thdre was no overwhelming set of responses for this itemy Jwenty-six ' .
percent of the respondents Indicated thst they used ‘microcomputers for drill, -

practice, and the mastery learning .of basic concepts. Eighteen percent indicated ~
that:they used them for problem solving . Seventeen percent fostered creativity

through interaction with problematic situations. Elght percant indicated that ‘
they used the microcomputer for tht filing and retrieving o:‘hnformation. -

Ahothex 20% applied the microcomputer to all of the previously mentioned. uses. y
Most of the reMaining llz-used thelr edu 'bment to teach programming and 7
computer literacy. J X ' vA o

L -

. R -
139R 10, Do teachers see micracomputers as supportive &f Piaget's theories of
~learning? . 1

The overwhelming number of réspondents (50%) indicated that Plagetwas not
a concern at thé time. Twelve percent responded with a '‘yes' while another - .
12% responded with a '""no, not with available courseware.' Flve percent
of therdspondents indicated that their microcomputers were used for mastery
learning only. The responses for the )remaining 10T varied. - Only 1% indicated
”yes wi th LOGO oo . /{ )
* ' ) A N

1278 ]I, Do teachers find that mncrocomputers enhance their ability tgiinﬁnvnizelnze\

) -

instruction? -

. ’
s

- % An" overwhelming number of respondents (86%) said “yes“ to thns one. Only
' 11% said ¥no."" The remaining re5ponses varied. . ’ —a

L]

188R ’(12. The aﬂldren hayng accesse to the mi.croco:ﬁputers include: (7)
) . '
o Forty two percent of the respondents indicated that they used microcomputers
for statistically ordinary-children, the gifted children, thg slow and.retarded
chYldren and the handicapped children. Thirty percent tndicated that the equip- A,
mént was used for the gifted children. _Eleven percent used the equlpment
for the slow and retarded children whileuS% used 1t for the handicapped children.

! L : '
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. . : : \
13. Which microcomputer skills are required of the teachers prior to the acquis-
ition of microcomputers]
,'r‘ . ' .
Fifty-six percent of the responses indicated that they required only the
basic literacy necessary to operate the equipment Ten percent required the

“ basic machine literacy and programming skill Twenty=~five percent required

‘operational 1iteracy, programming skills,and a knowledge of software and
courseware.” The remaining responses were varied or unspecified.

‘14, The teachers acquired their computer skills by: (2

" Twenty-four percent of the respondents Indicated that they acquired their
okills by attendihg school- sponsored Inservice seminars or workshops. Sevenh-
teen percent attended classes at a college or a university. Fifteen
percent engaged in selg-teaching programs. Only 9% attended programs
sponsored by the manufacturer or.the retail outlet. The largest group, thirty-
five percent,indicated that they acquired their skills from a combination of the
previously mentioned programs. (/) .

15. Which programming language do msot teachers seem to be wsing? \

The overwhelming response (77%) indicated that BASIC» was the language whichv

'most teachers seemed to be using., Only 6% sald 'L0GO." Five percent

marked  PASCAL, Nine percent Indicated that they were using only prepared
courseware and were not concerned with a programming~ Tanguage. The remaining

3% of thélresponsss&::re varied with 2% opting for PILOT. ) .

16.  Which programm language is taaght to ohildren?

The overwhelming number of respondents (76%) indicated that they taught
BASIC to children. Nine percent taught' PASCAL, 4% TUTOR and 6% LOGO.: The
remaining responses varied and included vemy small -numbers who taught \
ASSEMBLER (3%), COBOL (1%). : . - 5

/ ' ' .
17. Do tea§ﬂers pregp:ve a marked' improvement in the children's motivation
_ to learn as a result of the use of microcomputers?

S¥xty-six percent of the respondents marked "yes' for_ this item,
Thirty-four percent indicated that they were nét able to determine a
response at the time. -

18. Do teachers perceive a marked improvement in discipline (the children s
behavior) as a result of the increased motivation provuded by the computer?

Forty percent of the respondents marked “yes“ for this item. Only 3%
marked '"no." Fifty- seven percent indicated that they were unable to
determine a response at the time. : .
19. Before you acquired microcomputers, did you use time-sharing computer

terminals for instruction?

Thirtyﬁ%wo percent of the respondents marked ''yes' for this Iltem. Sixty-,

.

o
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20. Which brand name microcomputers did your staff seiect?

The largest group'of responses (44%) Indicated that. they selected the
Apple microcomputer. The second largest group of responses (32%) indicated
that they selected the TRS-80 models {Radio Shack). Twelve percent selected

" the’ Commodore Pet while 5% selected the Atari. The remaining 7% had selected
among these machines:- Hewlett- Packard, Texas Instruments, Sinclair, Chio
Scientiflec, and others,. T : o ﬁ

2]1. The considerations for the brand-name selected for your partiduiér hard-
ware included: (?) | 4

None of the responses were overwhelming In a specific category. The
largest group (21%) considered quality and twenty percent considered price.
Nineteen percent of the responses were concerned with the equipment's |
flexibilisy and with provisions for expanding the machine's capability. ,
Twerity percent of the responses were concerned with service avallability and

‘rapid delivery. -Fifteen percent were. concerned with simplicity of openation
while 5% were concerned wi#h available suitable software.

22. The decision to purchase a particular make and model was made by:

Twelve percent of the responsds marked "teachers’ .while 23% marked
“"administrators.' Forty-four percent marked "both teachers and administrators.’
-In essence 79% marked '‘teachers and/or administrators'' as the decision making
group when®selecting hardware, Sixteen percent indicated that their decision ‘
making process. included teachers,, administrators and parents. Five percent .
~ included all of the aforementioned grbups and students. " )

23. The dectsions concerning the'purcnase of courseware/software are made by:

Theé overwhelming number of respondents (70%) -indicated that teachers and
administrators made the decisions concerning software purchases. Twenty
one percent indicated thgt only *the teachers made these decisigns. Only 2%
indicated that these 'decisions were left to administrators. Fly 4% ‘ .
included parents and only 3% included students. .

24. For which kind of softWare is your microcomputer equipped?

Fifty-sevefgpercént of the respondents indicated that they were equipped
to use both cassette-tapes and disks. Thirty-two percent used disks only

e while 7% used tapes only. Only 2% used hard disks. The remaining ¥

responses were for various combinatnons of those methods. aiready ment ioned.

{
25. Most of your microconputer software and courseware is acquired from
which sources? /

Neeriy half (47%) of the Yesponses for this Item indlcated that they
-purchased their software from the commercial market. The next largest group
(24%) evenly matched the softwgre they purchased with software that they gener- -

ated themselves. Eleven percen¥ indicated that their software was produced
by teachers and staff. Fourteen\percent of the respondents indicated that '
students programmed -the softwar The remaining respondents indicated a com-

bination of the above sources, |
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{

- 26, What were (or are) the major obstacles in establishing ﬁicrocanputers

In your school(s)?

The largest group of responses for this item (47%) indicated that financial
problems were the major obstacles. A sizeable group (25%) cited laek of
teacher preparation in the area of mi¢rocomputer concepts. Seventeen percent
indicated a lack of general information concerning microcamputers. ‘A total
of 42% of the responses indicated that a lack of general information and a lack

.of teacher preparation as major obstacles. Four percent ident{fied the negative

attitudes or lack of perceived need on the part of administrators as obstacles.
Only 1% fdentified tack of community support as an obstacle. The remaining
responses varied widely. . -

27. Would you recommgnd the~fse of microcomputers for schools elsewhere?

An overwhelming 99% of the respondents said ''yes' for this item. One
return sald no, another lone return sald '"'when the staff s rgady."

28, , Why would you recamnmend & microcomputer installation for schools else-
where. : (] .
lncfeased,pupil motivation was cited by 24% of the responses. Thirty one

percent of the Jesponses did so because of more effective individualized

instruction with all types of pupils, i.e., gifted, average, slow, retarded,

amd handicapped. Twenty-seven percent did se because increased pupll motivataon

. Nine percent pointed to-improved discipline. Five percent did so for the need

of preparation for a conputer society. The remaining responses varied widely.
, . ’ N

.

29. Why would you not recommend a microcomputer installation chools elsewhere?:

A

There were‘only fifty respondents to this item. Thirty~four/percent of

Jthem would not recommend a microcomputer because of cost. Twenty eight

percent of them cited poor quality of hardware., Twenty-two percent marked lack
f teacher interest and skills. Fourteen percent were of thelopinion that there

was a lack of evidence indicating microcomputer effectiveness. Though 2%

marked ''lack of purpose or general direction,' no one marked ‘'poor quality and

lack of varied softward." |

30. Would you have computer assisted xnstructlon in your schools if microcom-
puters were not available?
Sixty-five of the reSpondents said ''no"! in response’fo this question. Thirty-

five percent marked ''yes.," "

31. How were your microcomputers financed?

Forty-one percent of the responses indicated that they financed their micro-

computers with local and federal funds.. Twenty-one percent used local funds only,

while 14% used local and state funds. Only 7% used federal funds only. Eighteen
percent marked ''other' which included combined local, state and fa‘gral (7%) ;
local, state, federal and other 4%; state only 3%. The remaining responses varied
widely and included a small number of machines financed by parental groups.

‘

P
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131R 32. At what future date do you foresee the availability of microcomputers in
' most of your classrooms?

The largest group fo responses (39%) for this item marked the dates 1985-
1987 as the future dates which they expected the availability of microcomputers
. in most of thelr classrooms. Twenty-five percent of the respondents marked
 the dates from 1988-1990. Eighteen percent marked the dates 1391 to
1993, Fifteen percent indicated this kind of microcomputer avallabllity for

1982-1984, Only 3% indicated that most classrooms had microcomputers at the
time.

142R 33. How do you secure the equipment when the school Is closed?’

The largest group of respondents (65%) locked their machines in the class-
room, Thirteeﬁ7percent locked them in a closet off the classroom. This
indicates that a total of 85% of the responses secured their machines in
the immediate classroom area (this figure Includes 7% from the "‘ather''.
. handwritten responses). Six'percent used a vadulted room, Only 3% of
the responses chained the machines to the wall, floor, or table in addition
to the locked door. Only 2% used electronic security. One percent indicated
that the machines were taken home by students and teachers. Only 1% locked
the machines Inside utility cabinets. One percent used police security. -
Seven percent of the respondents used handwritten responses ! indicate )
that the machines were secured near the classroom. One peréizt were unspecd fied.
o : .

136R 34, The enrollment in ydur school system is: (7)

Thirty percent of the schools ﬁad an enrolhﬂent that rangéd iﬁ size from
15,000 students to 100,000 students or more. Seventy percent of the
responses were from schools wi'th less thah 15,000 enrollment.

C126R 35. How many microcompufers do yod now have for each child invélved with computers?

Twenty-one percent of the responses indicated that they had one computer
for each classroom. Ten percent indicated that they had one microcamputer.
9  for twb children'while 9% had one computer for every three,children. Five .
' © percent had one machine for every four children and 17% had one for every
five children. Seventeen percent indicated that their machine to child ratio

was less than’five to one, while only seven percent Indicated that they had one
machine per-school. The réemaining responses varied widely. '

133R 36. Do you now screen new teachers for microcomputer operational literacy?

Twelve percent responded with a 'yes' to tHis item. Eighty-eight percent
responded with a '"'no."

66R 37. If you now screen new teachers for microcomputer operational literacy do
> you give prefererdce to those new teachers who do possess microcomputer
operational literacy when hiring? .
. There were only 66 respondents to this item. Twenty nine percent responded
with a ''yes' whide 67% marked '"no." Four percent marked ''not necessarity.'

31
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AR 38. Do you now re ulre new tgachers to possess microcomputer operational
ski]ls as a condition for/employment?

14

.‘ ! B
Ninety-seven percent of the responses were ''no.’ Only 2% sald ''yes"

~» while 1% said ''yes, when hiring math and science teachers. *
R 39, Does your school system adVOcate the use of microcanputers in a non-program-
,‘ ming environment only?

Seventy-two percent indicated that they did so with pupils and teachers,
Twenty-eight)percent responded with a ''no."

'R 40, If you have more than one brand name of machine, for which do you make
software for?

There were only thirty-three réspondents for this item. Forty-four
percent indicated that they made software for every brand. Thirty-three

< percent indicated that they made’ software for one brand only., Nineteen .
percent used vendor software only. The remaining responses varied widely.

4R L1: Did you have a systematic plan for impiementing m?crocunputer instruction
' " before you acquired microcomputers? '
Thirty percent of the Fesponses Indicated that they had a systemat:c
plan before they. acquired the machines for instruction. Nineteen percEnt had
% plan for a curriculum. Seventeen percent had a plan for the staff. Fifteen
percent had a plan for the hardware and software. Seven percent had planned
for space.  Ten percent indicated that they had no plan before acquirlng the
machines, The remaining responses varied widely. /
] ¥ M
9&' 42. Who participated in formulating this plan (for implementing microcomputer
instructlon prior to the acquisition of hardware)? .
‘\% The largest group of respondents (38%) indicated tg%t administrators
ad formulated this plap.” Thidty-six percent of the respondents Indicated
that the teachers participated in formulating thé plan, , 74% indicated
that either the teachers or -administrators participated in the formulation of
the plan. Eleven percent used outside consultants, 6% used vendor-planning
and 8% used computer experts. The reamining responses varied widely.
N 43. Do you now have.a systematic plan for implementing microcomputer
instruction? . -

‘Sixty-six percent of the responses indicated that they now had a system-
atic plan for implementing microcomputer instruction.. Thirty percent
responded with a ''po'' to this Item. Two percent had a plan under development.
The remaining responses were of varied combinations. :

TN

If you, now have a systematic plan for implementing microcomputer instruction,
is it a five-year plan? -

Forty-one percent replied with a ''yes' for this ITtem, while fifty-nine
percent replied with a '‘no."

- 32
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“T54R L4, What were the circumstances under which you acquired ydur first micro- ~
computer? . ~

The largest group of responses (39%) indicated that .they acquired

their first microcomputer because of an interested mathematics teacher.
Twenty-three percent did so because of an Interested supervisor while N%
did so because of an Interested principal. Ten percent acquired their first
microcomputer becaiise of an interested science teacher, while 7% did so because .
of an-interested eslementary teacher. Ten percent did so because of4the °
interest of a wariety of professionals including librarfans and coordinators.
In summary, fifty-six percent of the schools indicated that they -acquired

: their first machine because of an interested teacher. Forty-nine percent
of these teachers were science and math teachers. Thirty-three percent
acquired their first machine because of an interested administrator.

133R 45. Is inservice training available for teachers in microcomputers?

An overwhelming 82% responded with a ''yes'' to this item as compared to ,
18% ''nos." . 3

N3

-

239R 46. When is the inservice training provided? | /,/

The largest group of respondents (34%) indicated that this training
was given to teachers after schoo} hours in the afternoon. Thé training was
given in the evening to 19% of the teachers. This tralining was provided
during non-teaching periods, holidays and summers to 18% of the teachers.
Thirteen percent of the teachers were trained in the use of the microcompwter
during the school day, Ten percent.of the teachers in question received their
microcomputer training during weekends. Six percent of the responses Indicated
that this quesiton was not applicable to their situation.

- B Y

THIR N.h7. ls the |nserv1ce training given for credit?

/., Ihﬁrt;&three percent of the responses Indicated that the training was
i given without credit, Thirty-one percent indicated that credit was given. Credit
was an option for 26% of the responses.. The remaininy ten percent of the
responses varied widely and Included points for recertification and for local
‘ credit. .

341R 48. What does this inservice training include?

Twenty-seven percent of the responses indicated that programming was in-
cluded in the Inservice“training. Twenty-three percent of the responses .
indicated that their inservice training included classroom strategies with the
microcomputer. The tutorial mgde was Included for 17% of the responsgs. Sixteen
percent of the responses indicated that peripheral devices such as printers were
included in the training. Oné-on-one drill was included for 15% of the responses.
The remaining 2% of the responses varied wide]y
r

107R kg, Skills training with which peripheral devices is provided through Inservice

‘ training?

Sixty-five percent of the responses marked ''printer'' for this item. Twelve
percent marked the ''card reader.”” Seven percent included the light pen. Five
percent included the speech synthe5|zer while only 2% of "E training programs

included a speech digitizer. Only 1% included a qraphL ablet. Four percent
did not include any peripheral devices. The remaining the responses varied

widely. :3:3
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50, _If you teach pr&gramming to children, why do you do so?

Twenty-eight percent of the responses indicated that teachers taught
computer programming to children as a form of computer literacy. Twenty
percent did so as an instructional method to Relp children develop those
mental processes necessary for problem solvi To help children develiop a
ski1l which may have occupational value motivated another 20% of the responses
to teach programming. Seventeen percent of the responses indicated that
they taught programming as a method of instruction and as a skill designed to
enhance the child's creativity. Fourteen percent of the responses indicated )
that teachers taught programming as an instructional method for helping child-
ren to internalize concepts. The remaining responses indicated that they taught
programming only/in the senior high school; no reason was given for doing so.

1. Which agency do you think should sponsor a microcomputer conggrtium?
/

Forty-two percent of the responses indicated that a nearby college or
university should sponsor a microcamputer consortium. ighteen percent
indicated tMt it should be sponsored by the teacher center, “A nearby
Jarge school system'' was the thoice of 12% of the responses. Nine percent of‘{ﬁ
the responses indicated that such an organization should be a separate entity. “~-
Eight percent thought 1t should be tied to a nearby commercial organization.

Another 8% would tie it to a state agency. The remaining responses varied widely.

52. For which speciaPb appli;@tions do you use microcomputers?

The largest group of responses (44%) indicated that they used the microcom-
puter with the gifted, Thirty-three percent of the responses used them with
the slow learners. Thus, an overwhelming 77% of the responses indicated
that they used the machines with either the gifted or the slow learners.
Eleven percent of the responses used the machines with the mentally retarded,
six percent with the deaf and 4% with the blind, i.e., a total of 10% of the

‘HreSponses indicated that the machines were used with the deaf or the blindp'

The few remainifg responses varied widely and included reading -problems
and applications with, the physically handicapped. ' ' y
53. Do you have a person on your staff who has electronic tinkering abilities ‘
for modifying the equipment for either Increasing its capacity or for
special applications such as braille? :

Sixty-seven of the responées marked '"no'' for this item. However, one-third
(33%) of the responses replied with a 'yes."
5L. How many microcomputers do you now hav for each teacher involved with

computers? '

Thirty-one percent of the responses indicatad that there was one microcom-~
puter for each teacher, The availability of one machine for two teachers was

indicated by 5% of the responses.  Six percent of the responses indicated
that they had one computer for every -three teachers. Five percent indicated

¥ | | )
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. the ‘availabllity of one machine for every four teachers." The availability of
one m!chine for every five teachers was indicated by 19% of the responses.

~ Ten percent indicated -that they.had less than one machine for every five
teachers. Four percent of the responses had one machine for the entire ‘
school, Five percent of the responses specified a laboratory equipped with
many machines and open to everyone in the school. The remaining responses
were so widely varied that they cannot be listed here.

170R 55. The microcomputers in our school are used In which Instructional environment?

Forty-nine percent of the responses used the microcomputers in a laboratory
concept and in the classrooms. Fifteen percent of the responses indicated that
the equipment was used only In the classroom. The machines were checked out
by the teacher as A-V equipment by another 15% of the responses., The equipment -
was used only in a laboratory by another 14%, The equipment was taken home
overnight and weekends by 5% of the responses. The equipment was used In a
resource room by 2% of the responses.

144R 56. The teachers using microcamputers are supported by a: .(sources of support
ive service) ® . “ -
The la‘Fest grodg of responses (31%) indicated that those teachers who
were using ficrocomputers for instruction were receiving support from a
' system-wide ‘tomputer coordinator. ‘

)

-

Twenty-four percent 8F the responses indicated that the teacherssusing
microcamputers were receiving support from the building computer leader.
Another 24% indicated that support was provided by a system-wide computer committee.
Eight percent Indicated that they received support from a user's newsletter
while 3% received~help from a building computer committee. - Another 3% received
sugport from the principal, department -chairperson or supervisor. Gne percent
reggived help from the curriculum committee. Two percent received support f rom

othar sources. Three percent indicated that they did not recleve any support.
Only one percent indicated that they needed support. -
131R 57. The pupil® using microcomputers are supported by a: (sources of suppori)?

The largest group of responses (46%) imdicated that the pupils using micro-
computers were supported by resource persons. Eighteen percent were supported
by a computer club. Thirteen percent were supported by computer journals and
4% by a user's newsletter. Eight percent of the pupils received help from
parental groups and 5% received, help from teachers, Four percent were supported
by other sources. Only 2% of the responses.indicated that the pupils were not
receiving any support,

154R 58. Which obstacles do you perceive as hindering the continued growth and
development of your microcomputer program?

An overwhelming 76% of the responses indicated that insufficlent funds
/ for new hatdware and software were the obstacles that they perceived as hinder-
ing the continued growth and development of their microcomputer program. Ten
percent of the responses indicated that their problem was too _few interested
teachers. Seven percent indicated a lack Pf perceived need. Two percent were

)
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concerned with a lack of administratdon support. Thg.r" ining five percent
varied and included a lack of parental and community su§ort (1%),<lack of
a.definite program (1%), lack of time (1%) and lack of gbftware (1%). Only
1% of -the responses indicated that there were no obstacTes. None of the
responses indicated an absence .of pupil interest.

OO0R 59. Do your schools regard the microcomputer as a tool to: (uses)?

Twenty-nine percent of the respomses indicated that they used the micro-
computer as a tool to challenge the able and gifted with advanced curricutum.
Twenty-five percent used the microcomputer to implement remediation. Thus
54% of the responses indicated that the machines were used either to challenge
the gifted or to remediate the slower students. Fourteen percent regarded the
computer as a tgol .to implement the existing curriculum only while another
14% allowed games hnd recreation when appropriate. Sixteen percent of the
responses engaged §n experimental esrritula. The remaining 2&.varied widely,

¢

60. Please use words or phrases in the remaining space to outline the major
steps of the procedure used by your schools for establisHing microcomputers
in the classrooms or in a center. '

o o . ) 7

, The results for item #60 are presented on page 47 and are titled:

. Planning for Microcomputers in the Schools. '

-
4
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The Conclusidhs Vin detail) ‘

-

Seventy-one percent of the respondents in this stui indicated
that microcomputers were availaple to children in their "schools
3 g either In the classroom or in a Iabon@;ory. ’

Eighty-two percent of the régpondents Iindicated that their machines
L were not tied to a "mother' unit inside the classroom, Ninety-three
. percent indicated that thelr machines were wat tied to a mother unit
outside the classroom. ' ’

Microcomputers were introduced in grades K to 6 by 68% of the
responses. Only 15% of the responses introduced the machines to students
during the middle school years while 7% intorduced them in:.the high
schools. ‘ :

-

Ny Fifty-one percent of the responses indicated that the amount of time
~ that each pupil worked at a microcomputer varied from 15 to 60 minutes
per week. Only 3% indicated that their pypils spent less than 15 minutes
per week at a microcomputer. '

. Although microcomputers‘were used .in all areas of the currigulum
including music Yand art,” eighty-one percent of the responses ‘used them for
mathematics, reading, language arts and the spcial studies (in the rank
order as written). :

Most of the respondents (60%) indicated that they did not use the
microcomputer for testing the children's performance. Among those who
did use the microcomputer for testing, the Jlargest group (15%) did
so with courseware which had testing bullt into the program.

., Eighty-one percent of the responses Indicated that micFocomputers were
used mainly for drill, practice, mastery learning, problem solving and
creativity through interaction with probelm-soJving situations. Eleven
percent used their equipment to teach programming.

While 12% of the respondents ihdicated that microcomputers were support-
ive of Piaget's work, 50% indicated that Plaget was not a concern at this
time. Only 1% indicated a ''yes with LOGO."

An overwhelming 86% of the respondents indicated that microcoyputers
enhanced their ability to individu&lize instruction. ,

~ L]

In varying degrees all the respondents indicated that-their microcomputers
were used by all children includihg the statistically ordinary children,
the gifted chlldren, the slow and retarded children and the physically handi-
capped children. '
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Whila 56% of the respondents required only the basic ljteracy necessary
to operate the equipment prior td the acquisition of microcomputers, 35%
requi red bdth the operationad literacy and programming skllls. ~Twenty-
five percent required a knowledge of the softwate.

v ¢

Teachers acquired their mscrocomputer skilis from one or a combnna-
tion of sources which included school sponsored inservice seminars and
college courses ..

Most teachers who were using a programming language indicated that
they were using BASIC (76%). When asked which programming .language was
taught to children most teachers (again 76%) marked ''BAS{C." : .

[ - . . ‘ . -

Sixty~six percent of the teachers indicated that they perceived a
marked improvement in the children's motivation to learn as a résult of
using microcomputers. The remaining teachers were undecided at this time.

A large number of respondents (40%) indicated that they perceived .,
a marked improvement in the children's behavior as a result of the in-
. creased motivation provided by the microcomputers. Most of the remaining
respondents were unable to determine a response at this time. Only 3%
marked ''no.!! -

When asked about brand-name‘selection, the largest group of respondents
indicated that they chose Apple machines. The second alrgest group (32%)
had selected Radio Shack TRS-80Q models . The Commodore Pat was selected by
12% of the responses. / \\

There were‘several considerations for brand name choice§ of hardware.
Mostggf the respondents indicated that these considerations included quality,
pric&, flexibility and provisions for expanding the capability, service
availabilityy
'cerned with a

rapid delivery and simplicity of operation. 0Only 5% were con-
ilable suitable software. .

The decisigfs concerning the purchase of coursewaré and software
were made by bOth the teachers and administrators for 70% of thé& respondents.
These decisions were made by the teachers only by,21% of the respondents.
d;\y 2% of the respondents indicated that these d cnsuPns were made by the
administrators only.

‘Most of the respondents (57%). indicated that their hardware was equipped
to use both disks and cassette tapes.. Thirty-two percent used disks only.
Seven percent used tapes only. -

Nearly half (47%) of the tespondents indicated that they purchased their
software from the commercial market. Twenty-four percent evenly matched
the software they purchased with software they generated themselves. Others
indicated- that their software was programmed by teachers, staff and students.

L4
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Ninety-niné percent of the respondents said ”yeg“ they would recommend
a microcomputer installation for, schools elsewhere. When asked why, the
reasons given included increased motivation, increased options for teaching
tools and more effective individualized instruction. ~

Sixty-five percent of the respondents indicated that they would not
have computer assisted instruction In their schools if microgpmputers
were not available. . ' T

Most participants in the study indicated that their microcomputers were
) financed by a combination of local, state and federal funds, mostly locaf
and federal. :
.o 2N
The years 1985-1987 were given as the dates that 39% of the respondents
expected the availability of microcompugers in most of their.classrooms.
Twenty-five percent marked the years 1988-1990 while 18% marked the dates
1991 to 1993. The years+ 1982-1984 were given by 15% of the respondents.

The machines were secured in the immediate classroom area including
nearby closets by 85% of the respondents. ’ :
. Most of the respondents reported a variety of figures indicating the
availability of one microcomputer for from every two children to every
five children. Same indicated one machine per schoal'. There were no
) reports indicating a complete-lack of microcomputequvailability.
Twelve percent of the respondents indicated that they now screep new
teachers for microcomputer literacy; of these, 29% gave preference to
those so prepared. ' ’ .

. . . 7
Al

Teachers were not required to possess microcomputer literacy as a condi-

tion for employment by 97% of the respondents. -
. .
< Seventy-two percent of the respondents allowed the use of microcomputers
in a non-programming environment. - - ‘ ..
Most of the'(esponses indicated that they had some kind of systematia -
plan™ for implementation before they acquired their machines. These plans
varied and may have included partial providions for instruction, curriculum,

staff, space and hardware. Only 10% indicated a complete lack of
pre-planning. Most of the respondents (74%) tndicated that either the
teachers or the administrators participated in the formulation of the:
plan, i.e., administrators 38%, teachers 30%. When asked if they now

had a systematic plan for implementing microcomputer instruction, 65% +#
replied 'yes." Thirty percent responded with a "no.'" Among those with a
plan, 41% indicated that it was a five-year plan, 59% indicated that their
plan was for less than five years.

\
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When asked to exp?ain the circumstances urider which they purchased
. their first microcomputer, 56% of the respondents indicated that they did
so becauseg of an interested teacher, usually a mathematics teacher (in
39% of the cases). An interested principal was responsible in only 11%
\\\\\ of the cases. , E ‘

An overwhelming 82% of the responses inditated that inservice traing
ing with microcomputers was available for teachers. In 53% of the respOwses
the training was gfven after school hours or S\yn the evening while 13% of |
the teachers received their training during ;ﬁé school day. Another 28%
received their training during holidays, weekends.and summers. Thirty-
one percent of the responses indicated that the training was 'given for credit.
Credit for the training was an option for 33% of the responses’.  Training
was given without credit for 33% of the responses. Programming was included
for 27% of the res;onses. Another 23% indicated that their training included
classroom sttategies with the microcomputer. The usg of the "tutorial mode'
was marked for 17% af the responses. Training in the use of printers '
and other peripheral™evices was lihdicated in 16% of the responses. The
training included one-on<one drill ‘for 15% of the responses.” The printer 5
was the most common peripheral device for which training was provided.
4
-
! ngnty-eigﬁt percent of the respon id@?cated that they taught pro-.
gramming to children as a form of cémputer literscy. Twenty percent used
the teaching of programming as an instructional method to help children
develop problem-solving processes. Programming was taught to help children
develop a skill which may have occupational value by another 20% of the responses.
Seventeen percent of the responses indicated that programming was taught not only
as-a methad of -instruction, but as a skil) designed to enhance the child's .
creativity. The teaching of programmind as an instructional method for helping ‘Q
children to jnterna]ize concepts was reported by 14% of the responses. ° '
¢ . &
~ When asked which agency 'should sponsor a microcomputer con;or;ium,
the largest group of responses (42%) indicated that it should be a pearby -
college or yniversity. Eighteen percent thought it should be sponsored, ,
by the teacher center. Tweélve percent thought it should be a fearby large
school system. . o ' .
. . .
The availability of microcomputers for.tqachers wanting to learn about
them was not a major problem among the_ responses ' '
? One-half of the responses indicated that their microcomputers wére
used in both a classroom and in a laboratory environment, Fifteen percent
indicated that the machines were used only in the classroom. The machines
were used only in the laboratory by 14% of the responses. ‘Another 15% indi-
cated that the machines were checked out by the teacher as A-V equipment.s
In some cases .the machines could be checked put overnight and weekends by
the students. Cm '

In terms of teacher support, 31% of the responses indicated that they
were receiving support from a system wide coordinator, 24% from a building
leader and another 24% by a system-wide ceomputer committee. , >

o
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Forty-six percent of the responses indicated that the pupils using.
mic¢rocomputers were supported by resource persons. A computer club-
"™ _.supported 18% of the. students Seventeen percent of the students received
computer journals and user's newsletters., Other students were supported
X by parental and teacher groups.' Only 2% of the responses indicated a
‘ complete lack of computer support for students. - .. o :

!nzterms of the general applications of the microcomputer, 54% of the
- responses indicated that the machines were used elther to challenge the un-
impaired arid’ the gifted learners {29%) with advanced curriculum or to imple-
ment remediation (25%). The microcomputer was used as a tool to implement
the existing curriculum by 14% of ‘the responses., Games and recreational
sof tware was allowed when‘appropriate by 14% 6f the responses. Sixteen per-
cent of the responses engaged in expernmental. curricula.
When asked about sEecaa applications of the microcomputers 772 of the
responses indicated that they used the machines with the gifted (44%) and
the slow learners (33%). The remaining 23% indicated that .their special
applications: included the mentally retarded (11%), the deaf .(6%),- the
blind (4%), reading problems and the physically handichpped (2%). ‘Thirty-
three percent of the responses indicated that a staff person with electronic,
. txnker:ng abl1itTes was available to modify the equipmedt for either increas-
ing its capacity or for special applications such as braille.

)

LI A lack ot‘funds.Was’cited as the major obstacle hindering the conti
growth and development of microcomputer programs by 75% of the responses. 7
& - \
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The Conclusions (in brief)

1

Mlcrocomputers were avallable to most learners (71%) either in the
classroom or in a laboratory situation. //

* Most of the microcomputers were not tied to a mother unit either
inside (82%) or outside the: ‘classroom (332).

- . The Introduction to macrocoqguters took place In grades K-6 for
‘most of the students (68%) othersin grades 7-12.

. Most students (51%) spent from 15 to 60 minotes'per week at the
« Mmicrocomputer.

’ Microcomputers were used -im all areas of the curriculum including
music and art. THe highest demand areas in order of- the hgaviest use
were mathematics (34%), reading (18%), language arts (17%), the social ,
studies (12%). - '

v ‘ : ' .,J

Most teachers (60%) do not use the microcomputer for testing the child-

ren's performance. ’

o Y

ww

s+ The microcomputers were most often used (81% total) for drili, practlce,
maStery learning, probelm solving and creativity through inpteraction with

problem solving situations.. Only eleven percent of the respondents Indicated
that they were teaching programming. .

’

Over one half of the respondents indicated that they were not concerned
with Piaget at this time. Oply 1% of them were teaching LOGO.

: The overQnelming majority (86%) of the respondents indicated that
microcomputers enhanced thelr abiﬁﬁty to individualize instruction.

; * - . ‘A
'(\\\ In varying degrees, the microcomputers were used by all children inclu-
ding the statistically ordinary children, the gifted children, the slow an

retarded children and the physically handicapped children.

Teachers acquired their microcomputer skills f}om a variety of
sources that inclyded inservice semtn s and college courses,

Most teachers who were using a programming language indicated
that they were using BASIC (76%).

—~

Most teachers who were teaching a programming language to children
indicated that they were teaching them BASIC (76%).

A marked improvement in the children's motivation to learn as a
result of using microcomputers was perceived by most of the respondents (66%) .

~




a

-4p-

_ ~ , .
Microcomputers in the Schools ' . 3
While most of the respondents were unable to determine a response
concerning improved children's behavior as 4 result of using the micro-
computer, L40% of them did perceive a marked Improvement.
k The largest group of respondents, near]Q half, selected the Apple

microocmputer- when making. purchases (44%). The Radio Shack TR$-80 model
.Qfs selected by 32%. *

/} The considerations for selecting the’ hardware included quality (21%),
price (20%), flexibllity, i.e. provisions for expanding capability (19%),
service availability and rapid delivery (20%), simplici;y of operation
(15%). Surprisingly few of the respondents were concrrned with software
availability for any particular brand name machine.

Most of the declisions concerning the purchase of courseware and soft-

~ ware were made by both the Yeachers and the administrators (44%),

teachers only 12%, administrators only 23%.

X The handware was equipped to use both disks and cassette tapes accord-
ing to most of the respondedts (57%), disk only (32%), tape only (7%).

while a sizeable group (24%) of respondents indicated that they evenly
adfatched the amount of software which they purchased with an equal amount
which they generated themselves, nearly one-half (47%) of the respondénts

(the largest group) indicated thdt they purchased their software fro
the commercial market. : v -

. N .
Nearly all (99%) of the respondents would recommend microcomputers
for schools elsewhere. . , ‘ '
. ' T& '
Moét of the respondents (65%) indicated that they would mot have

"microcomputer assisted instruction in thelr schools if microcomputers were
not available. ‘ ’ /"’

The microcomputers were financed by a combination of local, state and
federal funds, mos¥ly local and federal funds (40%).

+

The yearg 1985-1987 were most often (39%) indicated as the dates when
microcomputerMwere expected to be ‘available in every classroom; 25% indicated
. ~f

1988-1990.
The machines were most often Eecured in the immediate .classroom area or
in a nearby locked closet (78%).

Twelve percent of the fespondents-indicated that they now screen new
teachers for microcomputer literacy. Twenty-nine percent showed preference
to computer literate new teachers. Only 2% required computer literacy.

In most cases, microcomputers are used in a non-programming environment.

[N
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Most of the respondents had some kind of systematic ‘lan for implement-
Ing microcomputers into their programs before they acqwired the machines.
In most cases™the plan was not a long-range plan. The plan was uswally formed

- by teachers and administrators.

The very first machf 'aas acquired because of an |nterested teacher (s)
usually, but not always, zf/mathematics
§

Ap overwhelming majority of the respondents indicated that some kind
of inservice training in hicrocomputers was availablé to teachers (82%). In
most cases the training was.given after school hours and the teacher I
was given the option to accept or reject academic credit. The training ’
included programming, classroom strategies and various computer modes and
peripherals. The printer was the most common peripheral included in teacher
training. ' '

Rrogramming was taught to children for a variety of reasons including
the fostering of computer litgracy (28%), problem solving (20%), occupational
value (20%), creativity and the internalization of concep 13%) .

The largest group of respondents indicated that a microcomputer consor-
tium should be sponsored by a nearby college or university (42%) teacher

‘center (18%).

The availability of microcomputers was not a problem for teachers want-
ing to learn about thgm.
| N '
The microcomputers were avallab]e to children in either a classroom
or a laboratory. They were available in both places in one-half of the situ-
ations responding tp fhe study (49%) , )

Supportive services were made available by the schools for nearly all
of the teachers who were using microcomputers. This support may have
been from within the building, system-wide or both.

Supportive services were made available within the.building’ for the
students involved with microcomputers. These services included resource
persons, computer clubs, journals and user news letters and help from paremt
and teacher groups.

The most often used'general applications of the microcomputer was to
challenge the unimpaired and the gifted learmers and to implement remediation.

The most often used special application of the microcomputer was to
challenge the gifted.. Qther children with special needs were all included
in benefiting from the use of the microcomputer including the mentally
retarded and the physically handicapped.

A lack of funds was cited most often as the major obstacle hindering
the continued growth and-‘development of microcomputer programs in the schools.
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~ ' o Summary of the Conclusions

(1) Microcomputers were available to teachers and learners.
. (2) Microcomputers were usually introduced to learners in grades K-6.
~ (3) More mfcrocémputer time was needed by teachers and- Tearners. \

(4) Teachers needed more ‘time and training for Pmplementlng the testlng
of Iearners w!th the microcomputer i .

(5) Teachers needed to reconcile mncrocomputer activities wnth the work of
J. Ptaget. -

(6) Efforts were needed to increase the use of educatnonally approprsate
programming languages other than BASIC.

(7) The motivation and behavior of the learners were reported]y improved
by Lhe use of microcomputers. .

(8) Teachérs and administrators were involved in the decision making
process for hardware and software purchases,

. (9) Schools had computer assisted instruction because of. the availability
of microcomputer s (not because of terminals).

&

(10} More funds were needed for hardware and software purchases.

¢ (11) Most schools expected éhe placement of microcomputers in every
classroom by 1990.

-

(T2) No wnusual or expensivé means/;f securing the machines were used.

a )
(13) Most schools used the machines in a non-programming environment.
More teachers needed to learn programming.

T .

[~ N
e . . . .
(T4) More comprehensive plans for implementing microcomputers were
needed by the schools. . A ~
I . ' .
" {15) In-service training was available to teachers; supportive services, tog,
were available,
(16) All categories of learners benefited from the use of microcomputers?®
TS~
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, . , The Recommendations
S s ) ‘

‘ 0 ,
The findings of this study warrant the following recommendations con-
cerning microcomputers in the classroom. :

Efforts need to continue for increasing the ndmber of classrgoms with
microcomputers and the number of microcomputers in each classroom.

The microcomputer should be Introduced to children in grades K-6.
The introduction of LOGO can take place in grades K-3 for most children
with proper supervision.
Yoy o

. The amount of time that each student spends at a microcomputer needs
to be increased. '
e

_Microcemputers can and shou]d be used in alt curriculum areas.

Much more needs to be done to encourage the use of microcomputers to -

test the children's perfonnance
L 4

Schools should have systematic plans and procedures established prior '
to acquiring mifj?computers.

More software needs to be designed with respect to Piaget's work and
developmental psychology. More effort is needed to help teachers perceive
.the microcomputer as compatible with Piaget's contrlbutions In Srder to
maximize their benefits to children.

chrocomputers should be used as a valuable tool for effectlv?ly indiv-
idualizing instruction.

A1l children, regardless of specié] needs, should be allowed to use
the microcomputers.

Teachers need to acqu.re basic operationaT literacy prior to the acguis-
ition of microcomputers.

More teachers need to'acquire programming literacy in at least one computer
language which children too can’learn.

.

) More teachers need to learn the LOGO progfamm;ng language as well as
PILOT and PASCAL. N

More efforts are needed to increase the teaching .of LOGO to children.
Teachers should acquire their microcomputer skills from a variety.of

sources which include the college and university as well as Inservice training
provided by the schools. . | .

-

The use of the microcomputer as a means for increasing the children's
motivation to learn should be encouraged.

‘4(; ' !
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1

concerning hardware and software. N
' e

Incentives should be offered to teachers to encourage more of them to
lgarn programming and to produce some of their own software,

Teachers and administrators shiid take part in the decision making

New and varied sources for funding the purchases of microcomputers
need to be found. Parents, teachers, students and community leaders should
be included in these efforts.

Traditional budgets-and sources of funds should nnclude increasing
allocations. of money for m!crocomputers

. Schools planning microcomputer programs should consider adding micro-
computer literacy to the criteria now used to screen their new teachers.
) The use of microcomputers to teach programming to children should be
uncreased . .

\
\ lnservice trainnng should be provided during non- teaching times
and with pay of other incentives when, possxble

Teacher training in mitrocomputers should include all the skills and
modes of operation related to instruction, programming, ﬁeriphera] devices,
software related to specific curriculum areas, software related to the
special needs of specific children, and the skills ahd famsllarity needed
4ar the classroom use of a specific piece of software, T.e., ''the in
and outs'' of running.a specific piece of coursewaré‘with childreh.

More efforts are needed to encourage the use of light pens and graphlcs .
tablets.

More teachers need to perceive the value of teachfng programming as
a possible effective instructional method for helping children to ‘internalize
concepts (conceptualization) and to help children'develop their own mental
processes necessary for problem solving and creativity

Nearby col leges and universities should be prepared to accept the leader-
ship in sponsoring a microcomputer education consortium if asked.

Ségg;Tg should consider a staff person who has electronic tinkering
abilities for modifying the equipment to meet special needs, i.e., increasing
machine capabilities and adding such applications as braille.

The number of microcomputers per number of teachers wanting to learn
about them should be increased to the level that no one is denied the opportunity
to use one.

Teachers should be provided with microcomputer support services such
as building leaders, committees, newsletters, and journals.

Pupils should be provided with resource persons, computer journals,
user's newsletters, and computer clubs.

. . % | ‘
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. .
Microcomputer games, recreation, and experimental curricula and methods
should be allowed where appropriate for the learner. ’
A systematic plan for implementing microcomputer assisted instraction
should be developed before the acquisition of the hardware and software.
Teachers and administrators should participate in formulating this plan.
Students and paggnts should participate when possible. This plan should
’ eventually become a long#range plan. The procedural outlines which result
from these plans should include provisions for developing microcomputer aware-
ness, gathering microcomputer information from a variety of sources, teacher
'traznlng, plannung for curriculum and instruction, arranging financial
resources, the selection of hardware and software, purchasing, supportive
materials and supportive organizations within the schools, and the |mplemgnt-
ation of the microcomputer as an Instructional tool into each £lassroom

and grade level. -

L
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Recommendations for Further Study

. 8 e ’

More study is needed to detegmine if and why there is an improvement

in discipline (child's behavion) as a result of the increased maetivation

to learn which is provided by the microcomputer as perceived by some teachers.

Why is there a perceived increase in the motivation to learn when micro-
computers are used? ) '

Should incentives be used to encourage teachers to acquifé”fhe many
and varied microcomputer skills and modes of operation related to instruction?
If so, which incentives should be considered?

How should the microcomputer be used in order that Piaget's contributions
be maximized in terms of benefits to the child and to the older student?

How may educators increase theé use of the microcomputer as an Snstructional'”
method for helping children to internalize concepts, increase groblem=solving
skills and creativity?

. N ‘ .
o what extent should microcomputer games and recreation be allowed?
To what degree might they be used as motivational devices and rewards?

The results of this study should be compared to a second study conducted
by this researcher titled, '"Microcomputers on Campus'' which is concerned

with microcomputer programs in colleges and universities which prepare
teachers. : )\

This study should be repeated by this researcher In’5 years.
. r
How may the teaching and learning of those programming languages which
may be more appropriate for teachers and learners than BASIC be encouraged?

x:



-b7-

#

Planning for Microcomputers in the Schools

The specific planning steps and proceddres which were actually applied

by those schools Implementing microcomputer instryctional programs were
~elicited by a national study titled, ''Microcomputers in the Sehools."

This study included 400 school systems In the 50 states. As a part of the

study,hzzep by2step prcedural outlines were submitted by the schools.

Forty-fi
the sc

e key planning and procedureal steps which were actually used by
ls to implement microcomputer assisted instructional programs were

~—_identified and edited into a composite plan. This composite plan was
designed to provide possible assistance to those schools which are initiating
the planning and implementation process for th&ir own microcomputer] instruc-
tional programs.

. X :
Please note that many of the planning steps in each stage were taking

place simul taneously and not necessarily sequenced as this edited composite
arrangement might imply. v

Stage |. Steps in the Initial Planning

1.

The faculty's initial interest and perceived need for mtcrocomputers in
the instructional p(99ram were recorded. ‘

Teachers attended conferences where microcomputer aassisted instruction
was being demonstrated. ' T

3. Our interested teachers idehtifiedfthemselves.\

L, We visited the state e@ucation department to gather data.

5. We visited other school districts to observe and gather data. -

6. We demonstrated student developed and vendor courseware to administrators.

. .
Stage I1. Steps in the Planning for Inservice Teasher Training

We sought our initial inservice training from the state education
department.

We paid the tuition for a number of teachers to attend a microcomputer
institute at a nearby university.

-

/

" We completed graduate courses and other kinds of contnnued support

made avai]able by the local~q\\lege

We establtshed a microcomputer laboratory at the staff development center.
This center had ten stations.

We provided some inservice training for teachers in machine operation
ahd programming. »

-

...We listed the appropriately trained staff (faculty) members.

20 +
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& 1

eps In the Planning for Implementing Microcomputer Concepts

into the Curriculum . _ .
‘ ’ ~

Stage I11.

1. We begged, pleaded; demonstrated need and provided awareness.

2: We conducted a colputer awareness mln]-workshop for school-board
members with administrative staff. _ .

. L9 .
3. Parents were invited for hands-on demonstration.

4

L, We establlshed a committee consisting of teachers who were now using
computers to plan and guide the program.

5. These teachers wrote the initlal proposals for the purchase and the
implementation of microcomputers into the curricu]uT.

6. The instruction division developed a program.

7. We identified our goals and objectives.
8. We established a tfmeline for our program.
9. We established a; long-term plan.

10. One of our first objectives was to teach computer literacy.

‘ 11. We establisfled a microcomputer.infonnatioﬁ exchange as a section of the{\j
staff development newsletter. S

12. We established a master plan for the purﬂgse of utilizing micracomputers
in each curricular area: English, Janguage arts, readlng, mathematics,
science, social studies and speclal education

-

13, We expanded microcomputer applications into each curriculum area.

14, We prepared a curriculum impact statement for each grade level.
. . ) . \

15. We purchased support Items such as textbooks, magazines and user's
news letters.

Stage IV. Steps in the Planning for the Purchase of Hardware and Software.

1. We identified possible local, state and federal funds for purchasing

hardware and software. ‘
§ o

2. We considered fund raising groups‘including\pgrents and students.

kY

3. We established a coomittee to select the hardware according to our objec-
tives and criteria. .

4. We examined information concerning hardware®and software from consultants,
dealers, and other districts.
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Elanning for Microcomputers in the Schools
5. We established criteria.for’hardware selection,
6. We made a final decision as to which brand name of hardwafé to’ purchase.

7. We established a local standardization of equipment.

8. We established the cost per learner for each component. )
. -

9. We started g plan for evaluating the use of the equipment in
terms of our)spagific program needs. e \

10. Each school equired to develop its own plan before machines
were purchased for it. This plan included teaching and learning
objectives, a needs statement, and provisions for the evaluation
of the program. o

11. The machines weré placed with those teachers who completed the college -
‘ and/or inservice program. These teachers were encouraged to share
their knowledge and enthusiasm with other teachers.

12. We established criteria for software se]ecEion.
13. We began building a software library. - ' ‘

14. We established supportive services for teachers and learners such as
computer clubs. : . ‘ \

15. We established the security precautions needed to maintain possession
of the equipment.

; z

16. We discussed future plans for expanding the use of computers. i

17. We submifted items about our computer program to the local newspaper.

N

18. We shared our plan for initiating compute; education with our public.

Most of the procedural outlines submitted by the schools to the study
contained provisions for developing microcomputer awareness, gathering of
microcomputer information from a variety of sources, teacher training,
planning for curriculum and instruction, arranging for financial resources,
hardware and software selection and purchasing, developing supportive materials,
organizing supportive organization within the schools, and the implementation
of the microcomputer as an instructional tool in each classroom and grade
level.

The major weakness found ' in implementing microcomputers into school
programs by the study was the lack of systematic and comprehensive long-
term planning before the acquisition of microcomputers. Ten percent of the
respondents indicated that they had no plan before the acquisition of hardware.

d
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Those schools which did report a plan indicated that their planning was “
only for one or two specific.areas, such as for curriculum or space.
Thirty percent of the respondents indicated a lack of a plan even after
the hardware was acquired. Those schools which did plan didso for
the short-term only. ~

Planning may be the most important single factor in the success or fai]ure
of a microcomputer program. The optimum utilization of microcomputers | :
in the schools requires a knowledge of their complexities and their many separate
capabilities for the facilitation of learning. Without systematic and ¢
comprehensive long-term planning many mfcrocomputers may become prestigious
dust-collectors and may eventually be stored beside the expen5|ve Janguage
laboratories of the 1950s and 1960s. The real losers In such sit t{fns wil)
be the learners. Unlike the language laboratories, computers sh Wﬂ

common and essential ingredients throughout the lives of the learners.

The plannlng for implementing microcomputers in the schools should include
provisions for Increasing computer literacy, encouraging teachers to-learn
programming and to teach programming to learners, familiarizing teachers
with the several computer assisted instruction capabilities of microcomputers,
and encouraging the use of mjcrocomputers in all curriculum areas and with
all children including those with special rieeds. The planning should

include provisions for the inservice training of teachers, both within the
AN - schools and at nearby colleges and universities.

' The most important long-term planning goals for teachers and administrators

may be to helm themselves conceptualize the microtomputer as a marvelous tool
for implementing the regular curriculum, as an instrument which helps learners

, conceptualize formal abstract operations<and to structure their own procedures
for solving specific problems. To repeat the words of fellow educators, ''No other
single piece of equipment can do as much for gducation.' Perhaps, we should
consider adding the words-'‘when microcomputers are in the hands oé teachers who
have been prepared for this tool's max|muﬁ utilization."

A

Summarx

The outlined procedures followed by the schools for establishing micro=
computers in the classrooms involved the teachers, administrators (in some
cases school boards), parents and parent groups, students and student groups.
Most of the procedural gutlines submitted by the schools to this study contained
provisions for developing microcomputer awareness, gathering of microcomputer
information from a variety of sources, teacher training, planning for
curriculum and instruction, arranging financial resources, hardware and software
selection, purchasing, supportive materials and supportive organizations within
the schools and the implementation of the microcomputer as an instructional tool
into each classroom and grade level, Forty-five key procedural steps were identi-
fiedr in those outlines submitted by the schools.
»
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