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Computational Gifts

for the Barney
Generation

©One hundred fifty years ago, Fried-
rich Frobel, the father of the kinder-
garten, gave young children a tool-
box of 20 various
activities These
activities
catching woolen balls accompanied
by songs, arranging wooden sticks in
patterns, and folding paper in intri-
cate ways. Frobel designed a com-
plete educational program, probably
the first of its kind, with the materials
of his time.

Just five generations later, the ma-
terials of the time have significantly
changed. Interactive technologies
have penetrated our homes. Sega
and Nintendo spew out interactive
game after interactive game. Edutain-
ment has become a commonplace
word. What toolkit would Frobel put
together today?

objects  and
to play with them.
involved

throwing and

Five-year-old Emma has had, from
day one of her life, a computer in her
house. For all Emma knows, a house
bathtub,
Emma’s genera-
tion is the first truly digital genera-
tion. Computers will accompany
Emma and her generation at every
step in their maturation process.
What “computational” gifts are we
giving to the Barney Generation?'
This is a most serious question. What
these children experience today will
drive their expectations and dreams
for tomorrow.

comes with a refrigerator,
TV and computer.

In what follows, we examine a col-
lection of computer-based products

"I'V has long provided preschool children with
friendly “characters”—Captain Kangaroo, Mr.
Rogers, and now, Barney. Barney is a well-
mannered, good-humored, pillow-stuffed and
purple-ish dinosaur who is as close a daily buddy
to millions of preschool children as any TV
character can be or has been.

targeted for home use by the Barney
Generation. What messages about the
potential and possibilities of technol-
ogy are we sending children in these
first exposures? Should we be proud
of these “computational” gifts?

Story Telling Goes Digital

The first wave of electronic books is
crashing over us now. CD-ROM pub-
lishers are doing the obvious: putting
stories onto CD-ROMs. To the text
and pictures, they add animation,
sounds, and a narrator with a saccha-

2 ° 4

Yasmin Kafai
Elliot Soloway

COMMUMNICATIONS OF THE ACM Scprember 1994/ Vol 37,

rine

voice. Take the classic fable,
“The Tortoise and The Hare,” a Liv-
ing Book by Broderbund. The child
advances through the story by click-
ing on forward and backward arrows.
Objects on the screen (Figure 1) can
be animated: click on the tortoise and
it will run around, click on the birds
and they will start singing, click on
the water and it will jump up and
down. As the text is read aloud, the
corresponding text segments
highlighted.

Translating printed books into
other media can be value-adding.
Oftentimes the narrator of a book-on-
tape is the author himselt/herself;
books-on-tape have found a fine
niche market with the

dare

vision-
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impaired and with commuters. In the
hands of a skilled group of screen-
writers, directors, actors, filmmakers,
and so forth, the movie version of a
book can be quite compelling. On
occasion, the movie can actually stand
on its own as a work of art.
However, it is our opinion that the
current genre of electronic books

hasn't figured out how to exploit the
computational medium yet. The ani-
mations are gratuitous; water jump-
ing up and down doesn’t add any-
thing to the story line. The narration

Figure 1. Scene from the Living
Book, The Tortoise and the Hare

really isn’t in synch with the text
highlighting, so it’s not clear that chil-
dren see a connection between the
written words and the spoken words.
“Paging” through a book onCD-ROM
is painfully slow; Emma literally said
“Pop, I hate this.”

The most telling observation is
this: whereas Emma reads her
printed books over and over again,
she has read each
only once.

Patience. We must remember that

movies started out filming theater

electronic book

productions; new t(‘(‘hnulngy mimics
old . . . for a while.

More Than Just Digital Crayons
and Digital Keyboards

For the longest time, young Picassos
have used paper and pencil to draw
pictures, and early Beethovens have

Figure 2. Emma’s KidPix picture
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used pots and sticks to make music.

What are the digital counterparts of

these materials and tools?

KidPix is an electronic paintbox
and canvas. For starters, it provides
much of the functionality found in
adult-oriented graphics programs:
pencils, spray paints or brushes can
be used to create objects and distor-
tons, to reverse colors, flip images,
and repeat patterns. But KidPix
makes use of the computational me-
dium to tap into young children’s
sense ol play. Letters talk, curious
shapes are available as stamps, tessel-
lation
funky, unexpected ways.

In KidPix (Figure 2) there are a
number of different delete tools, each

tools transform images in

of which goes through a different vi-
sually and auditorially interesting
process. Watching children use Kid-
Pix reveals that these are the features
they enjoy best. Professional graphics
packages allow the creation ol neat-
looking graphics; in KidPix a goal is
to mess around until the trajectory
of transformations is not  visible
anymore!

One of the benefits of KidPix is
that it allows children to save their
artwork and even to import pictures
from other sources. These features
might not be worthwhile mentioning,
yet in the area of children’s software
it is a unique occurrence. Amazingly
enough, most software discussed in
this review does not allow children to
save their work in progress or to use
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imported work for future transfor-
mations.

Thinking Things (Figure 3) goes
one step further in its use of the com-
putational medium: children can ani-
mate  different  shapes and create
worlds of {lying objects through vari-
ously structured spaces. The size and
direction of shapes can be changed.
In additon, children can record their
own sounds and attach them 1o the
amimated objects. Adults prefer this
corner of Thinking Things, too.

Oranga Banga and Toony Loon
(Figure 4), also part of Thinking
Things, play challenging and memo-
rable drum rhythms and melodies for
children to repeat. Mark, a live-year-
old, played intensely for one hour by
himselt trving to imitate given per-
cussion patterns. As he progressed
through different examples, the pat-
terns became more difficult. Every
time he missed a beat, one of the
screen figures shook its head and
played it again for him. Children can
also create their own rhythms and
have Oranga Banga replay them. 1t's
not just the functionality that draws
children 1n; Banga and
Toony Loon are fun characters with
which to interact.

One of the best features of Think-
ing Things activities is that they can

Oranga

be adapted to the player’s level, rang-
ing from beginning to advanced. Lev-
els are an integral part of video
games; levels need to be incorporated
into more children’s soltware.
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Figure 3. Thinking Things—Blox

Finally, please don’t think that we
arc advocating that children not use
pencils and crayons, pots and sticks;
it’s just that the Barney Generation is
fortunate to have a rvich set of options
available to them.

Jeopardy on the Computer:
Getting the Right Answer

Drill and practice soltware is rela-
tively casy to write: have the user
choose from among a set of answers.
Now add in some color, sound, ani-
mation and bingo. drill and practice
for the Barney Generation. Millie's
Mathhouse, Stickybear’s Early Learn-
ing Center and Busytown are just a
few examples where many of the pro-
vided activities for learning arithme-
i

instructional method.

Millie’s  Mathhouse  (Figure  5)
teaches children to count, recognize
patterns and sizes. Want vour big
character to wear shoes? Only the big
ones will fit. Working with the Num-
ber  Machinez  Onh
number of

L owritng, and reading utilize this

one 'I!ll]l!])t'l'

counts the cookies cor-
rectlv. While children are meant to
Milhie's

the tenth time or so, getting the one

“play” in Mathhouse, alter
right answer is no longer particularhy

challenging, engaging, or even fun.

The Carmen SanDiego series of

software has definitely been very pop-
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Much the same as the board
Clue,
around gathering information about

ular.
game the goal 1s to move
a crook. Similar to the TV show Jeop-
ardy, one must answer questions in
Watch children

play Carmen. Are they interested i

order 1o progress.
the answers 1o the questions? The
chase is what 1s exciting: showing that
v was born in country y in vear z is
not. Learning just the dates and
names of historical personalities does
not enhance a child’s deeper under-
standing of social and political forces.
Do the
these

remember
random

children  even
decontextualized,
facts?

So, why is Carmen so popular?
Children and adults can play it to-
gether: the adults answer the ques-
tions and the children manipulate the
program.  Digital  parlor  games.
I'here is definitely value in adults
plaving with children. Mavbe it is so
much fun precsely because the con-
tent material 1s so innocuous and in-
consequential.

I'here are zllions of programs for
kids

shapes, colors. Frankly, these sorts ol

teaching letters,  numbers,
programs make the least use of the
computational medium. While they
may be more engaging than conven-
vonal drill and practice technology—
flash cards—it just feels like a big
waste of time and resources.

Anchoring Children in the
Familiar: Is That Important?
Millie’'s  Mathhouse and  Thinking
F'hings provide a main navigation
screen; a child chooses one of the ac-
tivities from an icon of that activity.
Morcover, cach of the activities are
independent of cach other. In con-
trast, Playroom and Backyvard (Figure
6) attempt to anchor the child in a
familiar context and include activities
that are appropriate (more or less)
for that context. For example, in
Backvard, children can write a song
by painting the fence in different col-
ors, they can learn about animal anat-
omy by mixing and matching body
parts of broken animal cookies, and
they can develop spatial skills by fol-
lowing a simple map to locate a trea-
sure and dig it up in the sand box. In
Plavroom, children can play a board
subtracting

game by adding and

numbers, learn about telling time by
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having time represented in words,
clock and
learn about letwers by selecting and

numbers, or on a lace,
arranging objects o tell imaginative
stories.

Guestimanton, one of the games on
the CD-ROM Countdown, anchors
students ina dillerent wayv. Rather
than usig graphical images of ob-
jects, Guestimation  emplovs video
marbles,
noodles, crumbled paper). In addi-

clips ol real objects (e.g..

tion to providing an anchoring, the
use of real paper added some of the
ambiguity and complexity found m
which isn’t

the  evervday  world,

necessarily  true for the  drawn
graphic images.

Is context valuable for learningz s
video? Why aren’t more academics
studving voung children’s softwarer
A lew vears ago there were studies
that argued  that
make a difference in learning, tha

media does not
media are simply means of convey-
ance. Afterall, does it matter i a head
ol lettuce is delivered to vou via car,
truck or train® This is a classic case ol
where psychological findings are dia-

Figurea. Thinking Things—
Oranga Banga and Toony Loon
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metrically opposed to common sense
and all of one’s experience. How can
it be that media does not matter, for
heaven’s sake! We do nof need more
of those kinds of studies!

Design Suggestions for
Computational Gifts

Based on our experiences with young
children and their software, here are
a few suggestions for improving soft-
ware for this age group:

1. Think about the computer as a
place for social activities. Placing a
computer game on software can also
be a social activity shared by several
children. Provide options for mul-
tiplayer interactions such as taking
turns.

2. Allow settings for players of differ-
ent abilities. The assumption that all
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Figure 5. Millie's Math House

users and players are the same has
dominated human-computer interac-
ton research and literature for the

Figure 6. Backyard, Playroom
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last 10 years. Although children’s
software 1s often targeted at different
age groups, it still tends to assume
that children of the same age are of
the same abilities and learning styles.
3. Provide room for reuse, change,
and growth. Allow children to save
their work and games in progress.
Allow for the reuse or otherwise cre-
ated pieces of work. Most impor-
tantly, allow children to experience
or make something three months
down the road that they couldn’t do
in the beginning. Provide several lay-
ers of complexity in the software.

4. Eschew the minimalist  design
mentality  for children’s  software.
Fewer features is not necessarily the
right design strategy. Kids love to
explore nooks and crannies.

5. Do not assume that learning is
easy. Reading the instruction and
promotional materials of software
packages could lead one to the con-
clusion that edutainment has found
the magic formula for scholastic suc-
cess: learning combined with enter-
tainment features will draw children
mto getting all the knowledge needed
to succeed in school and later life.
This magic tool has yet to be devel-
oped and it is questionable whether
there is one.

Programmers And Young
Children

One hundred fifty years ago, Frobel
gave young children gifts constructed
from materials of his time. Children
are still the same, but the world in
which they grow up has changed.
How do we exploit the materials of
this age to make gifts for our chil-
dren? Interestingly, software profes-
sionals may well be uniquely posi-
tioned to gifts.
Young children display a wonder-
ment and excitement about comput-

contribute those

ers that 1s reminiscent of that exhib-
ited by programmers. Thus, the last
computa-
tional gifts should be: play to a child’s
imagination and engage the child’s
sense of wonder. @

design  prescription  for
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