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Young éhildan who are successful compﬁtér-usérs };b ." -t -\
comfortable, cowfident and, to a ;reat extent, .independent at thé c
machinea., They apprbach.thé computer Withéut hesitation, 'They 3 e
load and start the cpmpdter‘without checgipg }epeatedly with‘an'
adult to se cefﬁain they did_it."right;" They call'9n a teacher
to show what théy have done more often than to seek help.. In
Faét, they eagerly sha}g their coméuter skills with ch;ldrén or
adults who ne;d[he]ﬂ. “And'when presented with a new piece of
software, or even a different compuﬁer,.thqy explore them with
';ayﬂoﬁp,_using @hat'they know of softwapé and qomputers in

N How does a young child become a .successful computer user?

general.,

' What‘mgst children be able to do or'underst;ﬁ% before they can
use a computpr with ease? :

Skills and Concepts for Successful‘CpmputerIUse

Some answers to these questions were found by identifying

the computer skills and concepts achieved by a group of'sggcess~- ' "

- ful young computer users who .-attended the 1984 Computer Camp for

Young Children at the University of Delaware.* Forty-three
children, ages &4 though 7, attended 1-1/2 hour sessions each day,

for four weeks. Some had previous computer experience; some had
' : .

more. Some could read; some could not.

.

b "Y|~“ |
* The Compufer Camp for Young Children is a programiuf CAPP, the
Computer Active Preschool Project in the College of Human

Resburces af the University of Delaware, Newark, Delaware.




During.the last three weeks of the camp, teachers recordedi
the children's performance onva list of éomputerfékille thought
_by the staff to be necessary for euccessful computer use. Seven:
of these skills were demonstrated by all the successful children,

‘They were the ability to
| °turn all machine components on and off

°load the spftware properly -

~°locate necessary keys on the keyboard

L]

°ugse a :ngle keystroke

- omatch mpvements of a handeontfoller to those °

desir on the monitor

". . . \ .
[
_°use and begin to generate pro&edure.g ) \\

cgelefbt options from a eingle menu

Based on the conviction that skills ‘learned without

understanding oF their potential uses are meaningless, the skills

were taught in conJunction with concepts about computers._
Concepts, however, are rarely demonstrated in discrete -

behaviors that can be tallied on checkliste.- But important ideas.
about computers were uncovered in guided diecussion with the
‘children and in their apontaneous speech and behavior. The young
children in this stuuy demonetrated the Five understandings about
computers: |

°a computer is a machine with ‘strengths and

weaknesses o

°a computer is made up of parte”Wbrkingitogether

to take in, act on and send out information




: ' | »
°computer hardware arid software is made by peoBle

‘nd controlled by people'

°children can use, computers to draw, play games,

»

write stories, help them practlce skills, and save

information . N

*some adults use computérs to help them do their

]

work in the coqunitx and in theirﬁhomes,

These skillsj;nd concepts reflect a prooram.focus on

teaching young chlldren to control the computer, and to under-

1

stand how computers can be ueed for thelr purposes., This focus

<

differs from 2ne in which children.are simply taught'by the },(
computers. . R : D

1 ]

9

@

Conditions Accompanying Successful Computer Use e .

How did the children achieve these swllls and concepts?
‘Though this cannot be answered with certainty, .hé context in
‘which they did so can be described. | | | ¢

The computers were integréted into a dé&elopmental classroom

setting. They were available to the children gvery-day during an

- /

.independent work period. - Children were free to use the computere’
rwhen they chose, with whom they chese, using gsoftware of their
ch01ce. There were no 3331gned "computer times"‘or‘arbitrary
lists determinlng when or for how long a chlld could work at a
computer, Without such artificial ‘congtraints, a chi;d felt no
pressurpg for inmeoiate ma ery'and could exolore and become

. .

competent at their own pace.

*
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Children received instruction or coaching in specific
- computer gskills as the need arose. Teachers provided directed
.ingtruction at the computer to a single child or pairs,'rather

than to full classes. Inetructron glven 1n thle manner proved

(] v

effective because learning ‘was applied immediately in response to

[}

"3 real need and led to immediate feelings of 'success. For
. , . . "\ - . . - . h
teachers ‘this method proved to be an efficient use of time

:because interested ohlookere-learned as well and all were ?

available then to teach,others.:

The computers.were embedded in a eupporting curriculum of

materials and activifies to precede or extend computér experi-

ences. Computer skills and concepts were developed.in all parts”’

of.fhe curriculum. -
* oA
Waterials and Actlvxties Accompanying Succeesful Com uter Use
' ¢
For each computer conrepg and skill 1dentified above, sample

ectivities and materials follow. They are presented as‘sqgges-

tions rather than prescriptions; as stimuli to planning rather

than a . program to be adopted. b

. Activities and materials from all curriculum areas and all

-

.parts of the day were designed to nurture childre~'s computer "

cencepts.

" A computer is a machine. Most of the children dieeussed

many of the computerds qualities that defined "machineness" for
them, for'example, switches, wires, and parts that moved. But

children's comments such as "I worked at three computers - the
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Atar1°! the App1e° and the typewri*er" revealed mleconceptions of

A

what distinguished computers from' other machines. When computers'
were 1ncludee ﬁowever 1n a unit of study ‘on machines, compari-
sons could be made, and d13t1nct1ops~clar1f1ed. On a "Machine
Walk " four-year-olds W1thdrew cash from a bank's automatic
teller, then used it tb'wash preschool laundry at the laundromat}:
- It could be pointed out that the computer in the automwtic teller'
could’do many jobs, give money, take money, tell how much money'
‘you have. The washlng,meehlne could do only one job - wash. The

computerized teller remembered who .you yete'if you told it your

secret code. The washing machine would never remember you.

4
Limitations of the computer were dramatically presented in an Art

Show, the ‘culmination of a full day 9f~crqating with camputer

graphics and with traditionel art Matertals. Because of the

careful selection of materials, it became clear that while you
could see, and sometlmes hear computer art, you could nelther.
feel it as you could a texture collage, smell*it as you could 4he '

'S

ecented paints and markers or walk around it as you could a

u

sculpture. ) . \

A computer is made up of parts ‘working together to take in

informat ion and send out information. When teachers consistently

used correct terminology for parts of the computers, the children
could easily identify all parts.' The understanding of the
interdependence of the parts de- sloped as children were intro-

duced to the concepts of "input" and "output."
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"Childreh cannot‘tnnch and manipulate°inpnt processing and | -
output. But cooking and art actirities prorided\;nalogoué .
opportunities for chiidren to phy31cally put materials An,
process them, and take gnem out. Peanuts and 011 were 1nput, the

blender‘was the @PU and peanut bButter waﬁ the output. _Soap

flékes, dry tempera and water were input; a. hand mixer the CPU; .
. : ) . +

and finger ‘paint was the output. : . - X -
'‘Relating the concepts of 1nput and output to their own "

bodies has/Bpen an effective way to help children build hese
concepts.. They receive information or input through their eyes, = -

nose, mputh,féars, and skin., They send-out most information or

14

. 5 f .
output through their mouth. Their CPU is their brain,
As children worked as a team to ‘build a giant computer, they

demonstrated their understanding of computer parts and their

*

related functions. Their computer received 1nput thtough its

disk drive (a box with a hold for cardboard disks), the CPU was
. ) ey . . . .

* the child ingide the computer, and output was shown by that child

through the écetatg monitpr.

Computer hardware and software are made by people gnd are

controlled by people. . If young,childrén beliere milk co*es from -

grocery storeg, not ‘cows, imagine teir misconceptiona about . Y

computers, Given the opportunity to help or\obéenve Whllé\

technicy@n repairs the class's disk drive, or to meet a parent

EJ

who visits with an unfinished robot he' 8 bu1ld1ng at homg, |

children 8 understanding become more realistic. \

. . ’
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Mhen children are able to wprk with programmers to design - -
lessons or games, or make changes in their software, they ga?n

»

direct experiepce with the human origins of computer technology
/ _
- (Wright, 1984). When these experiences accompany thhe many. times

that childmeo/gggceesfully command the compmter to draw or . bu1ld;

or write ‘what they choose, they are likely te begin to feel 1n

"

//control o FEiE

computer. It is thie concept.that appeared to be

'ccﬂfical to” children's as well as teacher's confident use of °

computers. ¢ ‘ ,
A I N v o - V ’
* Children can use computers to draw, ¢play games, record and

©

enimate-stories and help them practice academic skills. Tt is,

unfortunate that many chilJcenAwill only see a computer as a
tutor thao'asks questions and verifies or negates the correctness

‘+

’ of their answers. What children come to khow of a computer'e'
capabilities may be limitedvby the softwape selected for them

“eoftyare.selected for them by teechero and parents. Only by
having opooctunities‘to use 'a wide eelection‘of‘softwane,
‘including graphics,‘wocd.proceaeing,_primitive pcogrammino,,and
i;ue programming will a child undersfand some of ihe power ful

capabilities of .a computer.»~n~w~»;~w»ww~»~»~ R

" Adults use computers to help tnem do the}f'work in the

community. On 'a morning of errands, a Chlld and his parent.mey'

encounter computers when they withdrew money from the bank, check

“.out their order at the supefmarket, and buy Namburgers at a fagt”

food restaurant. If‘they carry that meal to the others parent's

L4

workplace, it is likely they may Find a computer there as well,
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With cérefuJ plannlng, young chlldren can be made aware of

« thre many. uses of computers in the”communlty through fleld trips, ) -
% )

v131tors and dramatic play.
' Field trlpa,should demonstrate uses of computers that are
‘J
: clearly visible such.as watchang pattern maker pflnt patterna, or

a_geographer create maps. vProcedureS\lq which.they can pant;01-'

pate such as weighing pfoduce after keyihg in the price per pound
on the grocqr!é‘computef;zed scale, or putting information into a

computifizad gas pump‘;;ﬁ most ippropriate fbr-yoyng cwqidren'who

L]
’ -~

must act to understand. .
ZThe Qélﬁe of'playing PUt their understandings of computer

. uéeg_after sqgh trips cannot be overemphasized. Young childreﬁ
must wofk_and.réyork thei£ computer ekperiences tﬁroudh dramatic
play. Props for these dramatic play settings can be as simple 'as
a,céﬁdboard box and some ihéginations to create an automatic
teller. |

To feel successful at‘theﬁcdmpute},_childrén must possess®

skills necessary £o.wdrk without frustration or failure. 1In some
ﬁases the teacher‘can help a child'develop these ékilléi In

o
othere it may be more approprlate to modify.the task to match the

";hlld's sklllﬁf// - .

Turn the Machlne on_a¥d 0FF. Child¥en had no difficulty

"manipulating switches or knobg, but recalling tHﬁ‘order{in which
) * ‘ '

they should be done was fruétrqting for teachers and children
. ‘ oot . A ) .*
- alike. 'Task modification was an appropriate solution. Numbered

Y. .

10
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' stickers on each. switch provided the necessary cues to those’
. o o .
+8till* learning the sequence of iLhe procedure. S

Y.0ad ‘and Unload Diske. %he'children had tbe necessary fine

motor ekhlls'te load the disks and handle them appropriately with
rém&gﬁers'an‘modeling by leachers. Disks were displayed in
theif'eovera on walls or bookboardsmadjacent‘to the disk dTiveé.v -

¢Bee%use only the'labeLed edbe of the diek~was vigible, children

were more likely tp grasp the disks properly.

Locate Keys.on a Keyboard. -The_gbeatest obstacle to

\. L | | '

children's comfortable use of the computer appears to be their

(%3

keyboerd skills (karﬁes, Barton, Krause, 1984). Children can be
+

glven many keyboard experiences before and between thelr exposure
Iito computere.- Typewrite;s have dlong been popular w1th young

chil&ren. Typing activities that required that children search

- for spec1flc letters rather than just randomly.tap keys helped
_them become familiar with tHe keyboerd.

Hopping on .the keys'of;a ‘giant floor keyboerd‘helped.
children learn the spatdial arrangement bf Ebe keyboard. They
were remineedﬂto always begin from %he Fbttomfpf the keybbatd.
@ulletin boards and matching games%can provide practice in
_keyboard skills as well when children match or manipulate keysi

Activities devised for use with these materials ar:.. most

effective if they reduire the chlldren to use tne gspecific keys -

e

othat they will need to'use your software. "TvPeiﬂour Name" is
' good Preparation for software requiring that tne Chl]dren | ﬁ//_ﬂ/x*”

identify theﬂge%yes. A game, such as "Do you like ...7", in
: L 4

. fs




which chi}qren”type thedt "yes" or ."no" responses, help them

Y

locate\those{keys:;;ﬁqed to reSpond to’ yes or no Qh01ces on some<
» > : Kow . - l
menus. ' ’ .

“»

v

-wﬁile keyboard activities and, experience-at computer'\
’keyboards'aill eventually lead_to mastery,ichildren need to
locate neﬁessary keya easily even when first using compﬁters to

}‘Feel successful, .Some software‘manufgctureralprovide stickers to

place on the front'of~neceosary keys -with symbole-that'indicate
their'funétion. Some te-chers recommend marking'necessary'keys-

-

thh colored tape, A mask or frame over théaaeyboard exppsing

only necessary_ keys allows cb1‘dren to use-.a piece of software

Il

93311y,_but may not help them learn where those keys are found in

relating to the rest of the keyboard.

Software that focuaea on reading oy writing skills often

‘requires a great deal of keyboard, knowledge. in word pr009531ng,
the child is expected to compose sen*nnces, spell the words 'in
- .

those . sentences, and‘lo?ate all the necesﬁﬁry leiters,en~the

0 Y
keyboard to type those sentences, ,Wh};e/either the language arts
skills or the keyboarding sk;l%s/olone woulu prove challenging,
e A — .
. togetheir they may b/come frustratinq to a young child., . “\

When g;rét ugsing a wond processor to write stories, writing '

’,

down/a ba31c gtory on paper w1th a teacher before coming to the
computer, has proven helpful., The child may then concentrate on
typing and learning to use the composing options that allow'him

to amend and elaborate on his stcry as he wishes. ’
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Use a Singie Keystraoke. Computer keybosrds are often

seqsitive, snd when a 6h1ld depresses a key for too long, the

‘computer responds as tc¢ a series of 'keystrokes, For,many
children,: fine motor activities that focused their attention on
S ! "

: : : <,
the duration of a finger movement were necessaryf A buzzer board

provided auditory feedback as the Chlld attempted to make short -
or long buzzes, then Morse code sequences o¢ "shorts and longs.

Keyboard practice on e}ectrlc typewrlters was: preferable f_

b, .
because 'the dgensitivity of the keyboard was more gimilar to¢&hstl

of a computer than a manual,typekriter. They also: were benefi-

cial to children who would sti;hg_éyo or more ksys simultane-°
ously., When dolng $0 on a co puter, it was not slﬁays clear to
the child that the computer responded to only one of those

1

keystrokes, and not necessarlly the one the child had. lntended.

-

The electric typewn}ters however, Jammed and rumbled if“more chsn
\

one key was pressed, makiug\tt\clesrer to the child that only

\

single keystrokes caused the des1red\\Tﬁe\t.
~
Match movement of the hand bbntroller to those desired on

the monitor. To successfully use a hand control er, a child must

"~
P

~

be able to orient the hand controller properly, control small
movements of her hand, and transfer information hetkeen the

”

“horizontal and vertical plsnest
Small arrows and printed words indicate the "top" of thej

hand controller s%{that the user can orient it properly. A

growing child may need a clearer indicator attached. Hand

controllers can'also be fastened to stationary surfaces in the




”corrlepposition. When first iearninq to use a hand controller,
chil?ren may be frustrated by sogtwarg that requires the accurate
mavehents to make menu selections or progress through a. maze.
Graphics software, in which a child is free t§ experiment with
fhe_g?fect of moving @he hand controller may pra;ide a more
appropriste iniroduction to the hand contrél}er/

When using a hand controller the child must be aware that
govemgats of the hand con}f ller on the horizohtal plane corres-
pond to mqvementg on the vertical monitor. A forwérd movement,
for example, on the“hand controlier” causes an upward movemefit on
the monitor. Aqfﬁvities that require a child'td transfer
information between the vertical and hopizontal plahes can.
precede or accompény children's'introductidﬁ to'computers.
Copying pegbdard positions froh one plane to another, of locating
a hidden object,in the sand table in locationsﬁﬁérkearon a

verthal_boardiare examples. of this type o® activity.,

. ~ Select dﬁﬁions from a simple menu. Some software that is

developed for non-readers-or beginning-readers have picture menus
from which the child must make a choice. B8ut often menus are’
prinxeé; By trial and error’ or; repeated readings by an adult,
even non-;Zaders lea;n that if they préss "2“ they will get the
choicé they want. But rebus megus attached to the disk sleeve
provig? the necessary information in picture form‘so that
childrﬂn can makg meMnu selecti&n‘.independently. This is an —
importAht consideration, not only in terms of effective wse of a

teacher's time, but in fosteriﬁg independent and tonfident young

computer users.




Begin to plan procedure to achieve gpecific results.

./.‘
.

. Programming for children, whether it be /a programming software

such as, Creature Creator, (Design Wgr 1983) Splnnaker, 1942) or
Facemaker, assumes the child's abllity to think "procedurally "
that is, to see an end result//s a geries of sequentlal steps..
Children must be allowed much time for experimentfhg with :'the
possible features and motioqs of the monsters in Creature.Creator .
before théy begin to.purpoaéfullyprogram dances~ Likeqise, ‘
children spend a great dgai ;F:time ekploring the possible’
movements of the screen‘turtl? before they.gre reﬁdy_to program a
procedure to draw a square. | )

But prior to or during th; time that they explore and plan
prbcedure on the gomputer; children can learp forlhink procedur~
ally_in other classroom abtivities. Children can be given many
éxbefieqces of the following procedures that haQe carefully been
broken down for them intp sequential steps. _As children became
familiar with following procedures, they could be expected to,
when given the st;ps, put them in the correct order to follow.
Very simple procedures such as spreading peanut butﬁer on
crackers are appropriate. * ‘ | | : ;

Then children will begin generating p;ocedurns, if they can
" modify them as they'go along. One child may act as a computer

waiting for commands to draw a be%é Diréétioﬁs are given

sequentially, and incorrect or unclear directions are immediately

obvious. . e

I
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. 'To progress from exploration with sihgiq'keystfokes Po
.planning procedures, a child._needs a goal. A child giving
LOGO-1like éommangs td'a chjld‘in robot cosiume, may move her
;andomly FORWARD, BACKHARD, LEFT or RIGHT until given the -coal of
getting her safely to a goal. Children caflfﬁlly consider which .
command.to give next wheh trying to get a fyrtle robot to a
specif{é house to deliver the mail. Looking at a path or maze,
planning directioﬁ and diétanceﬁéoﬁmands to be iape.recorded,
~ then followed €ncourage children to pian ;Qt a whole prgcedufe
.rathers+than 6qe step at a time. Many cooking, art and science .
actiyifiea can be pfeaenped as;step-by-step.procédures to foLloQ -
_to.reach a éoal. (See Veitch B. and Hains, T., 1981'for |

5 ”
examples of cooking activities presented in this way).

"Procedures that include REPEAT notation can be introduced in
bead stringing, for example. Instruction cards cac be produced
by teachers or childrep -that dirtect—a—child to add beads to the

string in a repeated pattern.

REPEAT 4 [ 60 ¥ @

-
’

Reﬁeated sections of songs and dances can be noted in similar

fashion on song charts and used by children before they'begin

L]

| generating such procedures at the computer.

Summary and Conclgaion

Even with, careful preparation and support for successful

computer use, there are times when class teacher supervision will

N ‘. - R

[ 4
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be required.” When,a new piece of software is introduced,
0 / o . —' ’
teachers often need to read cues and directiona, explain menu

choices and help chlldren locate the special purpose keys
required. A child who wishetho save or print her work will
ofteh need a‘teacher to help her though these procedurps, Young
" children using wordpfocessing may also be more dépéhdenf on an
adult for assistance anh encouragement. |
But in most other situations, teachers‘can help young
childreﬁ ba Quccessful if they maihtain appropriate expectations
Forntheir young children workinr with computers. "These expecta-
-tion;'Must be derived from carefuifanalysiaiof the tasks children
,musf_perform as they use each type of hardware, and each'piece of
softwaré. Cach of these tasks must be judged againat one's
knowled;e of child deve10pment to determine wh;ch skills young
\ children mighg reasonable be expected to possess or develop.
Secondly, we must help children develop the necessary skills
that can be expected. vCarefuI observéxiOps-of a class and of -
indiviqual children will help dete:min% what off-cthuter
experiences or coaching at the computer will be needed.
Finally, teachers must’adapt sohe computer tasks to ‘allow.
_children to_procede with the learning tdsk at hand without

becoming frustrated.

.Conclusion

One final condition was present in the classrooms of
successful young computer users. It was_the presence of teachers
. who were excited by the challenge and potential that computers -

of fered them. -They sa® ways. to use computers to help them reach -

’
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gsome of the goals théy had for theif children, .Among'fhese wer”:
tﬁa qeaire}to help children feel éo%petept in their envipoﬁment,
and to use the tools in their envi;oﬁment to solve their own
problems and'generate their own creations-as well as a genendl
sense of confidence, Just as their sucdessful}children had been
élven the skills necessary to.usé'computers, and the assurance |
that tﬁey could use them;for their own.purpbse, in tﬁeir own
style and at thp}}'own pade, these'teachers-wére.given the
Jnecesséry skilis to operate computers, understanding of many

potential uses of computers with young children, and the freedom

to put the computer to use for their purposes, in their style and

£

a

at their own pace. | o I o 29
| The information in this article should not be: regarded’és a’
prescription for success for children or for teachers. 1t
'suggeats ways of thinking ‘about computer use in early childhood
classrooms and how thes? thoughts generated.qurriculum materials
and éctivities; Succussful teachers wibl use this information to

~generate their own aolutions to meet their own needs,

A ¥

o
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