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ABSTRACT
Ten 3-year-olds and their mothers were videotaped in

two alphabet learning taskS to. determine how young children would
'interact With-computers as compared with more typical preschool
learning activities. Subjects were introduced to the computer ..

alphabet game "My First Alphabet" for 12 minutes and then reconvened
ollowing a short break fora 12-minute book-reading session;
Findings indicated that the-mothers produced 'different Patterns of
verbal events than did the children. In addition, although language
complexity was not affeeted-in either case, the amount of verbal__ "P
interaction was dramatically :greater In the book-reading than in the
computer session. Because of the computer's novelty, findings wee_
inconefusive in assessing the degree of inteepst and involvement of
parents and children in book versus' computer,pettingsIt'was
suggested that futdte researchers discover whether_ differences exist
between computer and reading interactions after subjects are more
computer experienced. (8.710)
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.Around Christmas time you may have seen an ad on Tn by 'a major company

that used to be in the personal computer business. "He's only 3... and

already-he's reaching-out. Seeking and looking to you to poidt the way. NoW.

is when a Texas InStrumentS-computer can give him a head start. " The ad

sh6wedoan appealing.litt4e three-yearzold'and his dad interacting with'a home

computer. The-message is that are important ed6cational oppor tunities a

personal computer can provide, even for really little chi-Wren.- The-home

computeris being pitched as a valuable tool for upwardly mobile parents who
1

. _

want'to provide their children with the latest in educational tedhnology.
.

,

Even before we sawn such as this one, we interested' in how very
..-

young children would interact with computers compared with more typical
.

preschool learning activitiee. So, we designed a project to' study :one of the

'most important accompli is of the preschool years, learning the iighabet.

)174)
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Preschoolers traditionally gain experience with the letters of the alphabet .4

te.P
through interactions with familyzembers, from children's TV, in nursery

CI()
-

,

. r a....4.,!. school, in playing with certain toys (i.e., alphabet blocks), and from .,
--`,..J,

......_..1 alphabet books. Now there.is a new medium; severalsoftware packages are now
,.

*
Ce available for °learning the alphabet on the 'home'domputEr. .

.

8 J %

%Fe chose alphabet booklreading asothe best task with Which to compare the
o

.

computer activity for several reasods. First, both present fairly dmilar

content.. Second, both elicit a high degree of- parent -child interaction. 146

r
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Third, while Virtually no previous reiearch-exidts on computerized alphabet

-
learning in,preschoolers, there ape several'pkeVious studies of parent-child

pdcture-book reading (DeLoache, 19841,Guinagh & Jester, 1972; Mendoza, 1978,

Ninio, 1980; 1983; Ninio & Brunei, 1978). From these studies ge know that

joint picturd4000k.reading seems to.involVS a great deal of direct teaching by

the mother (Mendoza,"1983). For instance, mothers are much more likeIyto

Libel objects pictured in books than objects in the real world (Ninio &

Bruner, 1978). V wondered' whether mother -child computer interactions would

be as instructive,

We selected a fairly generic 'computer alphabet game, "My'First Alphibet,"
_

marketed by,,Atari. The program allows the child to selectra letter o- n' the

keyboard, draws a colorful graphic piptdre of eh appropriate object or animal,

draws the! letter selected, and also presents several additional words

begiiihihg-With that -letter, and plays-a musical-tine. Tbusi-the-computer-ls-

"active" in the sense that it deVelops the visual Input; and determines _the"

'tinting of letter .episodes. The book, in contrail', requires that participants

direct their own attention to particular pictures, via pointing of a verbal
. , .4

narration, and the timing .14 letter episodes is self-determined. We wondered
. .

whether the coMOuter game would hold'the child'i attention as well as (or

perhaps even better'than),the book. How Would the pace of the interaction ,
.

differ? Would the language behavior of_the parents and children differ in the_
,

-

two settings?

In order c-answer such questions, vir videotaped ten three-year-olds and
.

. _

theitmothers in two taskS. Half the subjebts were introduced to'the computer

first. The alphabet programLis so simple that all someone has to do is push a

key and watch what happens. After the mother and child were video-taped for

12 minutes, a break allowed the child some physical activity; and the computer

3
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was removed; The mother and child then returned 'to the couch for a-12 minute

took reading session. Three alphabet -books appropriate for this age range.

(llen, 1980; Eastman, 1974;,Williams 19571,were selected on the basis of the

strsplicity of, their pictures and their inherent interest to preschoolers.

Lnstructions in this condition 'were brief and unstructured, e.g., 7,1,.ease read

these alphabet books to your c hild as you wild at_ home."

Preliatinaptive Analyses
,

The data were coded by two indemndent observers, and a high degree of

inter-rater reliability was obtained imean rating relihbilities ranged between
4

.90 and .98). All of the results I'll be describing were reliable at better
..,

than the ..05"level of significance.; The first important result was 'that the

total number of letters discussed in the book reading task was more than
\

double the number of letters diScusSed during the computer game,.is Table at
; .

the toilwornf the handout:Shows. In addition, the.numbef of letters repeat e4 was

more than five times as great in the book task isln the computertask. This
Af

.was undoubtedly a cesult.oi the self-pacted nature of.book reading. We

estimated that.chi;dren in the computer gan viewed approximately one and a

half letter per minute (M g 1.53), whereas irk the book task they explored an.

average of over three and a half letters per minute (4 g 3.62).

As a rough measure of the amount of-overall, verbal interaction' we counted

the number of .turnajdefined as a chahile of speaker) per 12 mine sample.

Mothers and childreri took significantly more turnsspeaking in book teading

than in the computer game; Another way to look at this .is to measure cycles

of interaction, defined as the number'Of-turhs spent disc nig-&-particUlar

topic. As the left panel of Tab10.2 shows, cycles were most often initiated

by the mother (e.g., by asking'"%hat is this?"), and there were over twice as

many cycles in the book as 'in the computer-condition. A significant task by
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initiator interaction showed that mothers were particularly activein

initiating cycles in the book condition. -The average.cycle lasted about 4

tura,'but the ran, e was from two turns to 19 back-and-forth comments on the

same topic! Your handout gives examples of long and short cycles from our

protocols. By the viiy, an interesting pheriomenon was discoftred when we

compared,cd&-numbered vs: even-numbered cycles, as shown on the right hand,

panel df Table 2. When mothers initiated_ cycle$, they tended to
-
be

even-numbered in lefigt4L when children initiated cycles, ihey tended to be

_._

odd-numbered. We call thit.phenomenon °Mothers almost always have the last
.

e e .

word.° This phendtenOn did not varyas a function of the book vs.. the
,

computer, task. Finally, another measure that was not affedted by the medium

,was the mean `length Of Utterance of the Childre6 04L1.11, an indidation of

-_--__
:language complexity. --

---:

Thus, our initial- findings.&lowed that although language compleXity was

:tit affected, the amount -Of';Verbaf-i-ntera. otiorr=was -dramatical-ly--greater_._in the

-
bookreadinq thanthe computer Sdtuation. OUr next series of analyses was

designed to. provide detailed information on what the participants were talking

abut.

Verbal-events
. ,

We found that dilferent patterns,cif verbal events were prodilbedloythe
',:

mothers than by the children. Overall, mothers talked muchedcre,_averaging
1

. .

227.45 verbal events, compared to 139.30. for the children. The verbal events

.

were categorized into ten claSses, seven.of which showed significant

differences: identifications, requests for Identification, comments,

directives, questions.(other than requests for identification)i, positive

(e.g., yesi umhum, OK, goodi'etc.), and negative utterances (e.g., no, nope).

To equate for differences in sheer talkativeness, we expressed each categbry
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. /
as a proportion of the total number of verbal events, as shown for mothers and

4

children sepatately in the two panels of Figure 1.
, .

,.

Looking at the mothers 'first, although their verbal events were.

distributed differently:into the various

gradual gather than sharp; _Mkothers6ave

identifications and requests.
J"

In the computer game, on the

categories, these differences were

a significantly greater proportion of

for.identification in the book-reading situation.

*-
other hand, mothers made a greater proportion of

comments, directives; and negative remarks.

For children,

- °categories. The next highest event, comments, also was significantly greater

than all other categories. Chaldrep made a significantly greater proportion

of identifications in'the-book-reading,task. .The compu r test, on the other

hand, produced a sigdificafitly greater proportion of co stions.

contrast, identifications dramatically exceeded all other

Arialyses of contingent interactions showed.that children were nearly twice as

likely to ignore their mother s request'for an identification in the computer

4
condition (12%). than when book reading (17% of the time).

'thus reading was more exclusively tutorial in the naming of pictures,

whereas the computer game prompted mothers (and to a lesser degree, children)

vary their,mes944es, probably to some'extent'because of the necessity to

talk ahouttxmw to operate the keybioard, which letter to select next, the need

wait
to wait until the_computer was_dbnerawing=thpicturet...-11nd forth..

contrast, mothers and children were well acquainted witgthe "rulei" of how to

"operate" 'a book (don't te paper, turn one pagetat 'a time, read the book

,

in a fOteward directiOn and -tri*,coneentrated'niore 4irect4'on riaffiifig.
. ' ; ? 411 r

8.10the pictures.

Behavioral Analyses *
Pv.

Next, a set of behavioral analyses assessed the degree of:interest..and

44,
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,
. .. . _

involvement on the part.of parentS and children' in the book vst computer

Setting.-

The looking results showed that participants spent!the vast majority 9f

#2e time looking'et eiEher book or -the computer (hi = 668.6.sec), with

only occasional looks at ea other (M = 69.96 sec), and with'a only a minimum

'amount pflookfhg away(4-='33.39 sec). Thus, the computer task and book

reading were siMilar in that theyybah werChighly engaging, and there was
4111.

' A
fferential tendency for childrenils attention to wander one of the

activities.

110

Overall, there was more Odiating at the book M. 141.11 sec) than at the
_ -

computer:OH= 7040 sec far keyboard plus screen)i 1Furthei;ore, mothers°

for more time (l = 203.19:_sec)-than children did (11:=

chfidren pointed at the computer (r. 114.27 seq more
4

= 26.43 sec). 'While mothers and :children were equally

pointed at the book

81.03 sec) , Whereas

than mothesq,04d Q1

active in turning pages while reading, the children were predominantly

' -

responsible for operating the computer: it is- of- particular interest_
#

participants spent ten times more time pointing at the book 04 '61 142.11 ecl
-

)

than at the computer screen (IR = 13.59 sec), even thotIghtboth depitited the

objects and letters to be hafted..

conclusions
i'-

- Because our study _was_prilimii2ary. theri_ake_a_ramter "of_limitations. to -- -

4 ... oi . . ..4
,

acknowledge; iOne.obyious problem comernsanolieftr.. NPhe pf the subjects had
N ..

hid -much experience ,with a personal c4mputer before fibn had seen the 'My

Fiist Alphabet" game), whereas ill fiadpreviousliNreed alphabet tycialcse-e'Sindi12.Y\.
. 6 .

.

persool? tomputers,prejust beginning-Wallin wideNconsumer acre ce, it was

notspOtsibie:tM recruit a Mubjectool-of "computer literate" ree-year cilds

for 'this study In the future it will be important to discover wheiher
7.

.
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differences between computer and 'eading interactions persisisafter subjects

are more 'computer experienced.

Another liMitation was ttiat only one *oftWare routine waSinvestigated.

This was deliberate; we felt our first investigation 'should be an.in=depth and

comprehensiVe-study of a single program, rather than a superficial comparison

11

.of several software packageb. In addition, the prograid we stud- ied was quite
. .

representative of available alphabet-learning software. Bbwever, as Patrick.

Dickson and others have pointed out (e.g., Borgh*& Dickson, 1984), sof&are

varies considerably in the extent to which it stimulates involvement, and our

results may. have differed for other toftware routines.. At any rate, there are
.

a number of changes in content and timing that could be made by designers of

software for preschoolers that would stimulate thi richer verbal. interaction
N

more characteristic of book reading. As a brief aside, some of the pictures

in the program we used were tri in a rather abstract sketohof the

united states fa; the letter M [a "map"] , and a little gorilla for the

letter G that. most of the children labeled "Donkey[as in- "Donkey- Kong "].

Finally, we are extending our observations to .include'a group of fathers

and three- year -olds. This is an important extension because although mothers

are known, to do most of the picture=bOOk-reading With preschoolers, fathers
. . /-

are reported to be more likely ter:purchase and interact with a home coi;Oater.

V
We'll-be back with another report to describe.theInteresting differences in

the father-child interactions that we-uncover.
;

Fbotnote
The pilot research was partially supported by an equipment grant from The

. Atari Institute for Educational Action Research. Melanie Ingle, Joy Miyaoka,
and DorothyNieto provided "invaluable help with data collection and analysis.
Special thanks to Brent, Brian, David, Genevieve, Gregory, Kelly, Lauren,
Lori, Ricialilya64:and-their moms for making thit study possible.
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Table 1: Preliminary Descriptive Results

Usk Dependent Measure
d

.Letters Repeats TurnS MLU

Book* 43.40 20.90 127. 60 . 2.67
** ** ** n.s.

Computer '18.40, 3.30 92.60 2.80

Tdak

Table 2:

Mean timber of Cycle's

Initiator
'Mother Child 'Altai

Cycles lar

Length of Cycles (Orldor EVen)

Initiator ''

Mother :Child Ibtal
aook 38.4 13.6 52.1 Mid 18.0 18.7 36.7.

Compi*er 14.9 8.6 23.5 E'Fven 35.3 3.6 38.3

Ibtal , 53. 3 22. 3 75.6' ,..' Total 53.3 22.3 75.6

klote: All ANOVA factors 'E <..01 Chl--.Sef (1) = 155.87 F E < .001

P

EXAMPLE CYCLE

that?
Cycle Length (Computer Condition-)
Mom: Ohh,

M

Flom: M is for map, mother, roan and meat.

Mom: Cti, who's this? .
Kelly: A moninie. , . - .
Mom: Ah, when you go to the doctor, wilt do you see? Pilo 's the' one 'who, who
Kelly: Doctor Bowsah. e .

nom:s` tliho's the one emit Mips you. Vilo's the Irely. Mat do we call her?,
, Kelly: Doctor ,Bowsah. - L ..

nom: The nurse? Is that 'the nurse that we 'see? Mat's she gonna hive to. him?...
Kelly: A stick. . .

nom: A shot. limn, yes.,,

/ O
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