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INTRODUCTION

The following tables convey, in a highly abbreviated form, some of the resu.lts of a survey of the research which
was completed, by Floyd D. Ploegar, Ph.D., for the Southwest Educational Development Laboratory in Austin, Texas. The
studies have becn arranged according to the content area in which the research was conducted. This grouping is believed
to provide for a more meaningful presentation of the research,

The procedure for the original study involved an exhaustive search of the literature. More than twelve hundred
article titles and abstracts were identified for potential inclusion in the study. Each of th2 titles and abstracts
were judged to determine whether a research study had been conducted in the area of instructional microcomputing.
Following the judging, the author obtained copies of all articles which were determined to report on research endeavors
couvcening ingstructional microcomputing. The selected articles were carefully synthesized, FEach article which has been
included is believed to have been completed on microcomputers and pertains directly to the area of instructional
microcomputing. The literature cited in *his quiek guide has been included to provide a bibliographical reference for

' the each of the specific research studies,

The original work includes a blbllographlcal citation for each of the articles which were reviewed but not
necesgarily synthesized. The complete bibliography is intended to provide a basis from which others might begin
specific research endeavors without having to resort to such an exhaustive effort. Those interested in obtaining
"-m"nducnons of the original study should contact the Southwest Educational Development Laboratory.

" Fu ||m [ArirTox: provided by e | "
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SURVEY OF MICROCOMPUTER USKE

The Becker (1983) study is the most comprehensive and timely survey conducted concerning the distribution of
microcomputers in sducation in the United States. The study reports the findings, identifies the agsumptions and makes
inferences which are supported by the data. Researchers and resecarch articles of this caliber are rare. Anyone having
an interest in the distribution Of microcomputers in educational institutions in the United States would be well advised
to obtain a copy of the Becker study. Only part of the study has been published as of the date of this report; however,
it 18 available in continuing newsletter format.

The Becker $tudy is based upou a sample of 2,209 schools in the United States from which a 96% return rate of the
questionnaire was obtained. The researchers were able to ootain this unusually high rate of return through telephone
follow-up contact. Both parochial, private and public institutions were contacted at the elementary through high school
levels. The study reports on data for the period beginning in June, 1980 and ending in January, 1983. The study
suggests that the use of microcoaputers in the schools, though widespread, is not a&s pervasive as has been suggested.

Although somewhat irregular, this author has chosen to quote directly from the Becker study instead of attempting a
syrthesis. The findings of the study are extensive and of such a nature that graphs and involved explanations would be
required. Further, the Becker study is well writtenm and requires little editorializing. The following three paragraphs
1are taken directly from the Becker study and are believed to be anm excellent summary of the typical use of

[Kc.racomputers as determined by this national survey study. . J




“I: Micro-Owning Elementary Schools

The typical microcomputer-owning elementary school has twc microcomputers, each usad for about 1l hours per week,
or a total of 22 hours of use per week by students under the direction of a teacher or other staff member. About 62
students (in rhe student body of 400) share these 22 hours of use, which is equivalent to about 20 winutes per uger per
week.

[f computer time at tais ‘typical' school were divided among activities according to the average or mean use of
student instructional time (as we estimate it from reported and imputed use in elemertary schools), we would find the
following distribution of uses: Approximately 40% of all instructional time on the microcomputer is spent by having
students use computer programs for practicing math and language Ffacts, spelling drills, and various other memorization
tasks. Approximate y one-third of the imnstructional time om the microcomputer is spent having studemts copy, write, and
test computer programs. Students spead most Of the rest of the time (about 20% im all) playing games under the
direction or approval of the teacher. Many of these are 'learning' games, presumably designed to be
'drill-and-practice' assignments presented in a more entertaining, and presumably more motivating, guise.

s

I1: Micro-Owning Secondary Schools

The typical microcomputer-owning secondary school has approximately f(ive microcomputers, each in use for 13 hours
ner week, or a total of 65 hours of use. About 80 students (in a student body of 700) use the equipment in an average
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week~-a little more than 45 minutea per user., Programming and computer literacy activities occupy fully two-thirds of
the instructional time on computers in secondary schools. 'Drill-and-practice’ activities take up another 18% and the
remainder is split among 'learning games,' various advanced spplications such as word processing, science lab work, and
business courses, and other activities,"

The Becker (1983) study providea a basis upon which to build an understanding of the microcomputer reasearch. It ia
obvious from the study that most atudents have very little opportunity to spend time using the microcomputer.
Therefore, many research atudies muat be conducted in special environments with unusually high ratios of students to
microcomputera, Those achools in which atudies have been conducted, by definition, are special caaes, Thua, the
research should be clisely acrutinized for instances of assumptiona which would undermine the ge@neralizahility of the
results, This does not auggest that the studies are not valusble. On the contrary, any well done atudy servea to
provide information concerning the effective use of thia new technology. In attempting to apply the reaulta of rewsearch
studiea, care muat be taken to maintain an environment which 1s aimilar to the environment in which the research was
conducted. Applications which are auccessful may result jn aignificantly different results when essential differences
are overlooked., The point is that, becauas of the numbers of subjects required for statiatical significance, reaearch
outcomes may apply only in specific aituations. A particular school learning environment may not bz af forded the luxury
of ctudent to microcomputer ratioa comparable to thoae of the reaearch atudiea. The Becker atudy aervea to illuminate
the incidence of micrcromputers and thus servea as a stage for discussing current research concerning microcomputing. 1,}

L
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RESEARCH IN GENERAL LEARNING

AUTHOR, DATE | TOPIC
I
Cox, 1980 |Problem solving to

|  POPULATION I METHODOLOGY i OUTCOMES
I | I
[ 66 seventh and | Experimental group was given | Short training sessions on micro-
lcollect, organize, | eighth graders |10 min. training session. Theylcomputers can effect problem solving
lanalyze, develop, | were given 50 min. problem |tactice of students over the long
land seek solutions. | lsolving sessions using a Iterm. Shorter periods on the micro-
I
I
|
I
I

|lmicrocomputer on 3 successive |computer may be useful in emhancing
|days or 3 consecutive weeks, |retentioa among the students,

lin pairs and in groups. ;

I I

I I

I

duBoulay and Use of LOGO to | 12 second and Aptitude tests revealed that | The use of LOGO has no effect on
{educatisn majorslhad a dislike for math and a [on math achievement scores.
| in college |preference for teaching. The |

I |experimental group was taught |
| |LOGO on a microcomputer. i
I

| | . .
S ¥

!
I
I
I
I
|
Howe, 1981 |enhance math scores|third year lexperimental and control grouplstudents' attii.des toward math nor.
!
|
I
|
|




RESEARCHE IN GENERAL LEARNIRC

AUTHOR, DATE

! TOPIC | POPULATION ! METHODOLOGY ! OUTCOMES

Hamada~Adler &
White, 1982

Howe wund Ross,
1981

| To compare learn- | 10 college stu~|Verbal interaction was used tol Adults were observed to use similar
|ing approaches of |dents and 10 | determine the time-on-task, lstrategies to children. Adults made
|children and adultsl|fourth and fifth|"Computer output™ was used as [more negative verbalizations than

lusing BASIC. | graders .

lon math ability of |in age from 11
|below average and |to 13 years.

| above average I

| students.

|a measure of performance.

I
I
I

[the attitude toward math of
|the subjects. Students were
| taught 10GO.

I

[children. Adult "computer output™
fwas significantly greater than that
[of the children.

The effect of LOGO| 22 boys ranging| Measured the math ability and| Experimental group had lower scores

lon the pretest than did the control.

| Both experimental and control group

| increased significantly in math
achievement. Indicatcs that LOGO can
|increase math achievement, 8t least,
|as well as regular instruction. No
:difference on posttest scores, I«j
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RESEARCH IN GENERAL LEARNING f/

I

AUTHOR, DATE TOPIC POPULATION | METHODOLOGY / } OUTCOMES
( {
Lewis, 198! Use of LOGO by 3 and 4 year | Compared microcomputer[ﬁse | No difference in use by 4 year olds
young children, old children | time of 3 year olds vs 4 year |as compared to 3 year olds. Students
lelds. Children interacéed withichose to ure the Dallas procedure

[ |
| l
l ]
t |
f |
f | ! four LOGO procedures: People, |for greater lengths of time than any
| | |Park, Dallas and Build. Micro-lother procedure. Indicates that an
! | |computer time use was recordedlopen ended procedure is more appeal-
; | lover an 18 day period. ling to these children,
! [ : |
142 fifth graders| Experimental group was taught| No evidence that LOGO or any other
[ [LOGO on a minicomputer. | programming language influences the
| |Experimental and control groupllogical reasoning ability of the
I |were tested on the vocabulary,|subjects.
J | comprehension, computation apdl|
| | concrete measures of the |
|
f

|California Achievement Test.

Seidman, 1981 | Effect of LOGO on
| formal logical
[reasoning ability,

|
|
l \
} 1y

Text Provided by ERI




RESEARCE IN COMPUTER LITERACY

T —EE

AUTHOR, DATE

TOPIC

|  POPULATION

I

! METHCHOLOGY
]

! OUTCOMES
|

Johnson,
Anderson,

Hanson, and
Klassen, 1981,

-

| about
|literacy
[relative
|computer
Icomputer

I
|
I
I
I
I
|
|
I
|

itudent s’

and the
impact of
use on
literacy.

| set of 54 objectives in the

Jand 929 studentslcognitive domain concerning

|were tested.

I
I
I
|
I
|
|
I
I
I
!

lhardware, programming and

lal gorithms, software and data
|processing, applications,
limpact, and motivation.
|Experimental group was given
lvarious wicrocomputer related
lactivities and were given the

" | Collectior of datal 3,500 teachers | Result of 1977-79 survey was | Computer literacy is increased by
lwere surveyed

| providing microcomputer-related
|activities without teaching computer
[literacy to the students.

I
I

IMinnesota Educational Cowputer!

| Consortium computer literacy
|test.
|

!
I
|
| 21




RESEARCH IN MATFEMATICS

AUTHOR, DATE | TOPIC | POPULATION | METHODOLOGY ! OUTCOMES

I f_ I I

Hsrt, 1981. | Use of BASIC to | 24 elementsry | Experimentsl group used BASIC| Achievement gains among first year
lexpose students to |school children.lduring 15 win. sessions once |students were compsrable to the
| concept of varisblel jevery 3 to 4 weeks to sssign lschievement gsins of regulsr third
|sasignment in math.] lvarisbles and numeric values. lyear students.
| |No contrcl group was used. !
I I I

Klienman, | Compsre sttention | 18 hyperactive |Subjects used paper snd pencill Attention span significantly

Humphrey, snd
Lindssy, 1981.

|apan on arithmetic
|problems using the
| microcomputer vs

| paper snd pencil.
|

!
I
|
I

6 to 14 year oldlon slternsting dsys with the

children. [microcomputer. Difficulty-
|adjusted srithmetic problems
|were presented. The sub jects
|were sllowed to work 88 many
Iproblems ss they chose.

I
I
I

——— M e . A —— = imim o ——

fincressed without loss of accuracy
[or speed when using microcomputer ss
| compsred to psper and pencil.

oo



RESEARCH IN MATHEMATICS

]

AUTHOR, DATE |

TOP1C |
|

POPULATION |
|

METHODOLOGY

QUTCOMES

Moser, and

Microcomputer used| 4 first graders! The students used the micro- | Students could not solve any of the

Carpenter, 1982lto aid in solving

Steele,
Battista, and

|verbal problems by |
lusing symbolic |
|representstior. |
I I
! I
I I

| Use microcemputer |30 first graders|Experimental and control groupl Gains in measured mathematics

|to enhance computer|!

Krockover, 1982] literacy and math
|achievement .

I
l
[
I

I
l
|
I
I

lcomputer as an aid in solving |word probleme prior to experience,
|addition and subtraction prob-lbut could solve the problems after
'lems using a visual display. Ithe experience. Microcomputer can
IUp to 30 boxes could be put onlaid in solving verbal problems by
|the screen at one time to |permitting concrete display of an
|represent the problem. |abstract problem,

lused similar mgath drill exer- |ability were detected. Significant
leises. Experimental group used|gains in computer literacy and
[drill and practice program on jzttitude improvement was reported
|lmicrocomputer. Minnesota |even though neither was tsught as &
|Computer lLiteracy and » |contert. Computer literacy can be

| Awareness Aesessment was used |increased through microcompuler use
|as computer literscy measure. |{without specifically being taught.

0 25 |
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RESEARCE IN MUSIC

AUTHOR, DATE : TOPIC | POPULATION I METHODOLOGY } OUTCOMES
[
Gross and | Use of the micro— | 16 college | Subjects were given two 20 | The subjects' ability to identify
Griffin, 1982 |computer to | freshman. |minute learmer controlled | intervals and chords was determined
lenhance music auralij Imicrocomputqr sesgions per | increased. No achievement gains were
iskills. ] {week during a five week pilot |identified for melodies, scales, and
|program. Iprogressinns.

g S S —

|
I I
| I
I I
I I
I !
I I
I |
I |
I I
| I
I !

11
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RESEARCH IN READING

AUTHOR, DATE | TOPIC | POPULATION ! METHODOLOGY l OUTCOMES

Havlicek, and

Coulter, 1982,

Henny, 1983.

| I ! I

| A computer managed| 220 junior | The effectiveness of the CMI | The students achieved significant
linstruction (CMI) lcollege students|program was tested by using anlgains in scores on vocabulary,

| program was used | |experimental and control grouplcomprehension, and composite

|with & reading lin reading. The CMI program weasures of achievement on the

| program. [ scheduled assignments, kept INelson-Denny Reading Test.

[
|
| ! |test results, gave progress |
| ! Ireports and analyzed data. |
| | | |

| Tested differences|4? sixth graders| Used the "Basic Reading Test'| Reading speed was greater for the

|in reading mixed— |and 72 college |as revised by R.P. Carver to [college students using the mixed
lcase vs all capitallstudents. [to assess reading speed and [upper-lower case letters. Elementary
|letters in text, | |accuracy. The video display |students showed no difference. The

| | screen was used to present theiaccuracy level was greater for 2ll
I |text to the subjects in both [capital letters. Supports teaching
I |upper-lower case and 211 in  |younger students reading using

! lcapictal letters. lupper -lower case letters.

12 . 29




RESEARCH 1IN SCIERCE

AUTHOR, DATE | TOPIC | POPULATION ] M- THODOLOGY 1 OUTCOMES
] | ; I
Anderson, | Measured difference! 340 ninth and | Experxmental group interacted! Significant increase in efficacy
Klassen, lin knowledge of leleventh graders|with microcomputer in which a land wotivation concerning computer

Hansen, and
Johnson, 1980,

Ploeger, 1981.

| content for micro- |

| computer using

| group v8 non-micro-|

| computer group.
I
I

| simulated maifunction ends thelliteracy but, reduced anxiety. The
| jprogram. Affective measures oflsimulated malfunction reduced the
|awareness, self-efficacy, [computer efficacy which suggests

| |enjoyment, self-esteem, and |equipment failures reduce student
I | anxiety were made,. | performance.

| Use of computer tol| 52 pre-service | Randomized Solomon Four-Group| Significant increase in ability

| simulate science
| clasaroom
| laboratory safety.

I
I
|
I

| teachers at the |design was used. Experimental |of pre-service teachers to identify
lelementary level|subjects interacted with wmicrolsafety hazards created by students

| | computer program simulation oflin science classroom laboratory.
| |science laboratory containing |
| | safety hazards. Used black & |
i |white line drawing to depict |
I | science laboratory. !

31

13
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RESEARCH IN SCIENCE

AUTHOR, DATE | TOPIC |  POPULATION | METHODOLOGY

[ OUTCOMES
| | I |
Ploeger, 1983. |Comparison of colorl 48 pre-service | Microcomputer program was | No significant difference was
lto black and white |teachers at the lused to simulate science lab. |detected between the group using the
{visuals. lelementary levellExperimental group was given lcolor visual and the black & white

| |color line drawing but controlivisual., Suggests that color visual

I |group used black & white lime [with microcomputer simulations does
| |drawing. Subjects identified |not enhance learning. Motivation was
I Ihazardous situatioms in Inot measured in this study.

i |science classroom laboratory. |

I
I
I
I
I I ! I

Soldan, 1982, | Evaluation of use | College biologyl Stu’ents used interactive I Subjects were asked if they had used
[of microcomputer im|students. microcomputer programs in |microcomputer program to determine
| college laboratory | |Population Growth, Predator |experimental grouping. Based on this
as instructional | |Prey and Mitosis/Meiosis as anlprocedure, mno difference was found
laid. |aid to laboratory instruction.|between group reporting use of the

I
f i |Courseware was developed for |microcomputer and non-using group.
| | [SUMIT Project.

14 ;33
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RESEARCH IN SCIERCE

AUTHOR, DATE | TOPIC | POPLLATION I METHODOLOGY J OUTCOMES
{ | J I
Spain, 1982, | Comparison of | College biology| Nine microcomputer modules | The researchers report that the
|written, lecture, |students. lwere used to compare written &!microcomputer instruction was at
and microcomputer | | lecture instruction. Students |least as effective as the standard
| instruction in ! lattended classes which used |lecture. The written instruction
I
f
[

Wise, and
Okey, 1983,

|science,

|alternate modes of instruction/mode was the least effective mode.
I | !
| Meta-analysis of 1000 studies | Literature search was made | Results suggest that instructiona!l
| microcomputing | surveyed and 12 [in the Resources in Education |microcomputing can be expected to
lresearch in sciencelincluded. 1(RIE) and Current Index of account for some gains in learner

| lof Journals in Education(CJIE)|achievement. This and other studies
{to identify studies which werelagree regarding the magnitude or the
Imicrocomputer studies in the lgains. Study supports the rotion

lerea of computer assisted [that the body of research is growing
Irestricted to the dstes of [computing.

|
|
|
| linstruction. Articles were lin the area of instructional micro-
J
I

[ January 1979 to June 1982. | . 30



RESEARCH IN SCIENCE

AUTHOR, DATE | TOPIC | POPULATION i METHODOLOGY ! QUTCOMF S
I [ I I
Zielinski, 1981] Use of micro- [ 104 middle | Control group participated inl No significant difference was
Icomputer chip basedlischool children |a 10 day unit on energy. |detected betwzen the experimental
lenergy simulator. | |Experimenial group interacted |group and rie control group on
' once with the environmental the achicvement ot attitude measure.

lenergy simulator for 55 wmin. |
[Measures of achievement and
[attitude were taken.

j
|
!
!
I
I
I
I
I
I
I
I
I

I
[
[
I
I
I
I
I
I

16 : .




SEARCE IN TYPING

AUTHOR, DATE | TOPIC lF POPULAT LON { METHODOLOGY —I[ OUTCOMES
I
Lindsay, 1982, | Compsrison of | 105 high schogl| Experimental group used & | The study results suggest that for

Imicrocomputer and |students. lmicrocomputer simulation to {etraight copy. the microcomputer is

lelectric typewriterl |practice typing skills, The [as effective at teaching speed and

lin keyboarding. I lcontrol group used IBM |straight copy as are electric

i lelectric typewriters. Straight|typewriters. The )ffective festures
| copy speed was used as & lof flexibility, freedom to reinforce
Imezsure of achievement. | legarners, and motivation support a

|preference for microsomputers.

N

!
|
I I
} I
I I
I I
| I
I I
I I
I i
I I

33
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COBCLUSIONS

This brief work, The Effectiveness of Microcomputers in Education: A Quick Guide_to the Research, is designed to
provide access to research in the field of instructional microcomputing in a manner which is understandable. The chart
form has been chosen in the belief that areas of particular interest may be located with a minimum of effort. Tt is
recommended that the detailed synthesis of the research, The Effectiveness of Microcomputers in Education, be ohtained
from the author through the Southwest Educational Development Laboratory.

The research which has been included is believed to be weil donme, timely and of signilicance value to those
interested in instructional wicrocomputing. The survey studies have been reported in order to provide a framework from
which ‘to view the research. It 1s believed that appropriate appiication of research serves to emhance effective
educational strategies.

The research has ciearly demonstrated that instructional microcomputing can be a valuable educational twol. The
studies support the belief that affective measures such as motivation and self-esteem are enhanced as a result of the
inclusion of microcomputers in an instructional setting. Time-on-task may be expected to increase and problem solving
strategies may “e altered among students. The BASIC programming language was demonstrated to improve math skills while
the use c¢f LOGG neither supported increasing math skills nor formal reasoning skills. Interestingly, computer literacy
may te improved simply by encouraging student use of microcomputer. Computer literacy need nmot be taught as a separate
content .

The use of instructional microcomputing has been demonstrated to be most effective as an adjunct to normal or
“y-ditional instructional tactics. Instruction has been demonstrated to.be mogt effective when instruclional Object§ves

]:MC clearly identified and appropriate for the learmer. As with any instructional methodology, inapprooriate
armmmlication of any tactic seldom provides satisfactory results, ' 41
o - 18 )
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