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The efficiency of children’s learning is increased when they have a stake in the task. It is theorized
that intrinsic motivation plays a critical role in the degree to which a child will become engaged with
an activity. Several factors have been identified by motivation theorists (Weiner, 1986, White, 1959; Maehr, 1983; Stipek,
1986; Lepper, 1973 to name a few) as being central to the development of intrinsic motivation attributes in a learner's behav-
ior. These factors can be used as a framework for understanding a child's actions when he or she is using software or for
assessing the overall quality of the software. 

1. Enjoyment — Children choose activities that
they like to do, and avoid activities that are frus-
trating, static or boring.
Implications for software design:
First of all, when designing an activity, make sure the child
finds initial success within the first 10 to 20 seconds of play.
Sign-in screens should be intuitive; the first activities easy
and fun. Nothing kills enjoyment faster than failure.
Secondly, don’t underestimate kids. Some designers think
that children don’t pay attention to fine details because they
are too young (“don’t worry ... these are just little kids”). Put
yourself in the child’s shoes— would you want to play the
activity you are designing? Walt Disney understood that the
process of creating a successful children’s film is just as dif-
ficult as that of creating a film for adults. Disney films appeal
to all ages, stand the test of time and are watched over and
over again. Similarly, the success of The Living Books and
the Humongous programs can be tied in part to their clever
use of animation and humor, which aren’t used randomly or
without purpose. When software is easy to use and respect-
ful of children, kids are more likely to enjoy it and use it.

2. Control — Children avoid activities in which they
have no control. Good soft-
ware increases children’s feel-
ings of control by providing
an environment where their
actions have impact. 
Implications for software design:
First, good software sends instant, snappy control messages
(such as an action or audio cue) with each mouse click.  A
crisp, responsive interface increases feelings of control.
Avoid trying so hard to grab the child's attention with music,
video or animation that the program’s responsiveness suf-
fers. Second, good software allows many opportunities for
child input. Why are programs like Kid Pix such favorites?
Because every action the child makes results in something
happening on screen. The child is leading the way, not the
software. Third, good software also always leaves an intu-
itive “back door” or “go back” icon that is in a consistent
place on every screen. Once a child understands that he or
she can reverse a choice or decision, they are more likely to
explore further or try a harder challenge. 

3. Interest — Children are more likely to engage in
an activity when their interest has been sparked. 
Implications for software design:
First, remember that the adage “variety is the spice of life”
holds true for software design. Make sure that each play
offers something new or incorporates open-ended elements.
Children love surprises and novelty. Don’t make a “one time
through and we’re done” program. Second, get to know as
many real live kids as you can. What are they interested in?
Fads come and go, but kids always want software with char-
acters they can relate to, good story lines, quality music,
humor, and familiar items and themes. Programs about ani-
mals, for instance, fly off our review shelves. Likewise,
adventure programs are always appealing.  

4. Feelings of Competence — Children develop
feelings of competence if they think they have a
reasonable chance of success. 
Implications for software design:
It is the developer’s responsibility to provide children with
materials and activities that are at or near their developmen-
tal level. This, of course, refers to program content, but also
to its design as well. Make sure you understand the notion
of “minimum user competency.” In other words, the chal-
lenge should be in the activity itself, not in the physical oper-
ation of the program (non-intuitive icons, reading required
when the target audience is preschool, etc.) Another impor-
tant concept to understand is that of “motivation inertia.” In
other words, make sure your software includes elements
that build on previous success, allowing greater challenge
that is tailored to the child’s abilities. Appropriate pacing and
leveling of activities is critical— too fast, and the child builds
a failure bank rather than competence bank. Too slow, and
the intrinsic motivation wanes. Regarding the latter scenario,
if extrinsic reinforcers are used such as “nice job”
or “try again,” make sure they don’t slow the
pace of the activity (especially when there is a
timed element). Teachers have learned that
one of the most effective punishments is “time
out”, because children hate to wait, yet that’s
exactly what some software design does.

Memorize
these 4 factors

Section 1. How Children Learn
Understanding Intrinsic Motivation
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Piaget
Constructivism, and his Theory of
Cognitive Development
The research and writings of Jean Piaget (1896-1980), the Swiss psy-
chologist, have had an enormous impact on the field of cognitive
development. Piaget’s observations  and theories have helped us bet-
ter understand the way children think and learn. Piaget’s theories can
be divided into two parts: his description of a set of discreet stages
through which children proceed, and his explanation of a set of
processes that help move a child from one stage to the next. A basic
understanding of Piaget’s theories can help the software designer cre-
ate more developmentally appropriate software. Note that students of
educational psychology have successful refuted some of Piagetian theory. However, the big
ideas are valuable and commonly used in the design of educational activities.

Learn more about Piaget, his life
and his work at www.piaget.org. A
good book on Piaget for novice
readers is The Piaget Primer: Thinking,
Learning, Teaching by Ed Labinowicz
(Menlo Park, CA: Addison-Wesley
Publishing Co., 1980).

Sensorimotor, 
birth to 2 1/2 years. 
(a period of sensory
input and physical
actions)
Piaget described the ages of
0 to 2 years as the
Sensorimotor Stage. All
learning is done via physical explo-
ration of the environment. As the
child interacts with people and
things, pleasing reactions are
eventually noted, making the
action more likely to be repeat-
ed. In the later portion of this
period, the child begins to
actively experiment, trying out
various actions and reactions in
a more purposeful manner. By the
end of this period, the child has
acquired an initial set of concepts
dealing with space, objects and causali-
ty.

3 Babies initially think that objects out of sight aren’t
there, but later understand that the object doesn’t
really disappear (like in peek-a-boo).

3 Children learn through the direct manipulation of
objects, using all senses (touch, taste, sound)

3 Children learn through the repetition of actions and
imitation.

3 Children understand simple cause and effect.

Sensorimotor children think like
a flashlight—where the beam
shines is where they think. The
rest of the world doesn’t exist. 

Preoperational, ages 2 1/2-7. 
(a period of representational,
prelogical thought)
From approximately age 2 to age 7,
Piaget described the child as being in
the Preoperational Stage. Language
acquisition is a major goal, as is
“object permanence” or the idea that
objects continue to exist even when
they are out of sight. This is the first
building block of memory and higher
order thinking skills. Piaget also
believed that children at this age fail to
understand that the mass of an object is unchanged even when
something is done to it. For example, if you take a short glass
of milk and pour it into a taller, narrower glass, children in the
Preoperational Stage will think that the taller glass contains
more milk.

3 Children begin to repre-
sent experiences
through play and com-
munications.

3 Children are generally
egocentric, less able to
take another’s perspective.

3 Children consider the current
condition of what they see. For
instance, a small banana cut into lots of little pieces is
“more” than a big banana cut into just a few pieces.

3 In the early period of this stage, expressions may be taken
literally, e.g. keep an eye on the ball.

Preoperational children think
like a slide projector. They
can typically hold distinct
thoughts in mind, but have
trouble mixing them, or
understanding that they can
affect one another.
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Concrete-Operational
Stage, ages 7-12.
(a period of focused
logical thought)
From about 7 to 12 years, the
child is described as being in
the Concrete-Operational
Stage, a period characterized
by a more mature understand-
ing of the world and objects
around them. They understand
that you can do things that
change appearance of an
object, without changing the
essence of the object. For
instance, children at this age
understand that a certain
amount of liquid has the same
volume regardless of how it
looks, or a ball of clay has the same mass even after
you smash it into a patty. This kind of thinking forms the
basis for scientific exploration and thought (kids at this
age love science), but they still rely upon concrete
objects and experiments
to form their ideas. 

3 Children are tied to
their direct experi-
ences, but can
consider and coor-
dinate more than
one dimension.

3 Children understand
time, space and
number. Children
can conserve,
understanding that
objects are the
same if their origi-
nal state was
equal, e.g. a small
banana is smaller
than a large
banana, no matter
how it is sliced.

3 Children can take
another’s perspec-
tive.

3 Children in this peri-
od still learn best
through concrete
experiences.

Concrete operational kids
think like a motion picture
projector; a step up from dis-
tinct “slide by slide” process-
ing. But they still have trouble
jumping, or mentally juggling
different ideas. This is why
they rely on concrete materi-
als. 

The Formal-Operational Stage,
ages 12-17
(a period of unlimited, logi-
cal thought)
Formal-Operational thinking is said to
begin around age 12. Here, the ado-
lescent begins to use abstract logic,
and no longer relies on concrete
objects to form his thinking. Learning
can occur through verbal reasoning,
and by taking the perspective of oth-
ers. Pre-teens/teens in this period
formulate their own hypotheses
about causes and solutions. They are now able rely on abstract
symbols to learn.

3 Preteens/teens can rely on symbols to understand and learn.
3 Preteens/teens understand complex concepts like density.
3 Egocentrism may disappear completely with the capacity to

think and reason beyond own beliefs.
3 A sense of fairness and equality supersedes adult authority.

Defining Constructivism
How do children move from one stage to the next? Piaget
argued that children “build” knowledge via a cycle of
repeated and expanded interactions with their environ-
ment. Piaget described this process as having two mecha-
nisms. One, he referred to as assimilation. When encoun-
tering something new in our environment (which is the
prerequisite to learning), humans first try to incorporate
that new thing into our existing mental framework.
Accommodation is the complement to assimilation. Accommodation occurs when
we have to adjust our existing mental framework in order to make room for
that new “thing”. Piaget said that these two processes are occurring all the
time, back and forth as we experience (learn) new things in our environment.
When children encounter something new, they are slightly off balance, experi-
encing what Piaget called disequilibration. The child naturally seeks equilibration,
or a balance between interacting factors inside and outside the child.

Real world examples are easy to find. Learning a difficult sport, such as golf
(trying to sink a putt, or hit a drive down a fairway), water skiing or snow
boarding all have definable moments of assimilation, accommodation and
equilibration. 

Software developers can use the tenets of Piagetian theory when they design new activi-
ties and programs. How? By gently nudging the child from equilibration to disequilibra-
tion to equilibration again. 

Like a computer controlled DVD
player, formal operational thinking
children can quickly skip from one
idea to another, hold multiple con-
trasting ideas in memory, and evalu-
ate the relevance of different ideas. 
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Other Influential Theories 
Behaviorism
This theory asserts that behavior can be explained entirely in terms of observable
responses to environmental stimuli. Influenced by the conditioned-reflex experiments
of Pavlov, behaviorism was introduced in 1913 by J.B. Watson, who, denying both
the value of introspection and the concept of consciousness, emphasized stimulus-
response laboratory techniques. B.F. Skinner concerned himself exclusively with the
relationship of observable responses to stimuli and rewards, and one result was the
concept of mastery learning, which was applied in the 1950’s as “teaching
machines”. Edward Thorndike was another important proponent of behaviorism; his
work looked at the role of rewards and consequences and the technique of breaking
tasks into small parts to be learned. Software that is very linear and scripted or that relies
heavily upon external rewards draws from the behaviorist perspective.

Constructivism
This school of psychology asserts that children actively construct their own knowl-
edge from prior experiences — a process of fitting together new experiences with
old to create a new reality. The theories of Jean Piaget (1896-1980) have been used
to support constructivist curricula which include the open classroom movement,
whole language, and others. The idea that the child is an active, not passive, learner
is key to this theory. Software that is child-led using open-ended components or virtual
manipulatives draws from the constructivist theory.

Social Learning Theory
The work of Albert Bandura (b. 1925) gave rise to the social learning theory.
Bandura emphasized the social aspects of learning, for instance, the importance of
observing and modeling the behaviors, attitudes and reactions of others. In other
words, Bandura claims that much of what we learn is attained by watching other
people. Bandura sees learning as a continual, reciprocal interaction between cogni-
tion, behavior and environmental influences. The learner’s attention, memory and
motivation are seen as key determinants of learning. Software that models desired
responses or that provides children with opportunities to see other kids learning and doing can
be said to draw from social learning theory.

Social Constructivism
Lev Vygotsky, a Russian psychologist and philosopher in the 1930's, is most often
associated with the social constructivist theory. He emphasized
the influences of cultural and social contexts in learning and sup-
ported a discovery model of learning. Vygotsky believed that
learning and development is a social and collaborative activity
that cannot be "taught" to anyone. It is up to the student to con-
struct his or her own understanding in his or her own mind, while
the teacher acts as a facilitator. Vygotsky maintained that learn-
ing should take place in meaningful cultural contexts. Simulation
programs like SimCity are perfect examples of social constructivism, as
are online games which facilitate the communication between two or
more players. Vygotsky’s concept of the “zone of proximal devel-
opment” is a useful idea for software developers. This “zone” has
been defined as the distance between a child’s independent
problem solving and his capabilities of problem solving while
under adult guidance or the guidance of more capable peers.
The “zone” is where you want to be when teaching a child— just
slightly beyond what he can already do by himself. The same
goes for software activities, you want them to be challenging, but

KKeeyy DDeeffiinniittiioonnss
intermittent reinforcement—
a type of reinforcement sched-
ule in which the praise or
reward is given only once in a
while (like a slot machine). Of
all the reinforcers, this one is
the most powerful when used
in software.

minimum user competen-
cy— the lowest level (entry
level) skill a child must pos-
sess in order to be successful
with an activity. A menu that
requires reading raises the
MUC, for example.

responsivity— one of the vari-
ables considered to be most
related to engagement. An
example of responsivity in soft-
ware is an immediate response
to a mouse click or key stroke.

zone of proximal develop-
ment— or “ZPD” is an espe-
cially useful idea for software
developers. This “zone” has
been defined as the distance
between a child’s independent
problem solving and his capa-
bilities of problem solving while
under adult guidance or the
guidance of more capable
peers. The “zone” is where you
want to be when teaching a
child— just slightly beyond
what he can already do by
himself. A “smart” character
that suggests a new activity
based on previous perform-
ance is one example.

Lev Semyonovitch
Vygotsky was born in
1896 in Byelorussia
(Soviet Union). He
began his career as a
psychologist in 1917
and only pursued this
career for 17 years
before his death from
tuberculosis in 1934. 
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not overwhelming, and you want to give the child enough support while doing the task that he succeeds at learning some-
thing new. Programs that track a child’s past performance and automatically offer slightly more challenging activities are using the concept
of “zone of proximal development”.

Information Processing Theory
Based on the work of George Miller and others, the Information Processing theory of learning maintains that
children are actively processing, storing and retrieving information (much like a computer) and that teaching
involves helping learners to develop information processing skills and apply them systematically to master-
ing the curriculum. Two major principles of this theory are that short term memory (or attention span) is lim-
ited to seven chunks of information and that processing information in sequential steps is a fundamental cog-
nitive process. CAI (computer assisted instruction) software uses these principles. Tasks are broken into
sequential steps, connections between new and old information are highlighted, retention strategies are
suggested and there is ample opportunity for repetition and review of information. Developers of soft-
ware designed to teach memorization of facts, reading, etc. should explore this theory further as its concepts can
be easily integrated into learning games and activities. 

Bloom’s Taxonomy
In 1956, a group of educational psychologists led by Benjamin Bloom found that over 95% of the test
questions students encounter require them to think only at the lowest possible level...the recall of informa-
tion.  Bloom identified six levels within the cognitive domain, from the simple recall or recognition of facts, at the lowest level,
through increasingly more complex and  abstract mental levels, to the highest order which is classified
as evaluation.

1. Knowledge: define, list, match, order, name, repeat, memorize, recall 
2. Comprehension: describe, sort, classify, report, review, identify, review, translate
3. Application: demonstrate, illustrate, solve, employ, use 
4. Analysis: categorize, appraise, calculate,  compare, contrast, distinguish, exam-

ine, question, test 
5. Synthesis: compare, formulate, manage, organize, plan, prepare, propose, set up 
6. Evaluation: assess, defend,estimate, judge, predict, support, value, test 

Software has much to contribute to “higher order” thinking, through simulations such as
Sim City or Oregon Trail, where children must continually evaluate and synthesize infor-
mation related to a long term task. Other activities such as programming in HTML
or creating with a database or spreadsheet are also examples of these skills.

—
* Adapted from: Bloom, B.S. (Ed.) (1956) Taxonomy of educational objectives: The classification of educational goals:
Handbook I, cognitive domain. New York ; Toronto: Longmans, Green. 

Evaluation

Synthesis

Analysis

Application

Understanding

Knowledge (facts)

Now you know
why teachers pull
in the big $$
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Section 2 Developmental Stages

he following pages offer descriptions
of children’s “ages and stages”, and
what children can do on the computer
at what age. Also presented are some
general developmental milestones that

children display during their early years. These
age estimates and developmental attainments are
based on several instruments used to track young
children’s growth. While this compilation will help
you get a sense of what children can do at each
age level, keep in mind that individual children
acquire skills at different rates.

Knowledge of children’s developmental abilities is particularly important when designing soft-
ware for younger children (below age 6). Many aspects of software will be affected, such as
menu design, content, reinforcement messages and so on. 
Birth to 18 Months

To babies, the computer is little more
than a giant busy box. They love to look
at the colors on the screen, hear the
sounds from the speakers, mouth the
mouse cord and touch the keyboard.
Don't expect young babies to make the
connection between their movements of
the mouse or keyboard and events on
the screen. 

18 Months to 2 1/2 Years 
While the computer is still viewed as an
electronic busy box, at about 18 months,
children first begin noticing that they can
have an effect on objects on the screen.
They'll need some assistance, as they
don't have the necessary skills to use
the mouse. We've seen some families
successfully use a touch screen with
children in this age group. Touch screens
aren’t really necessary though, as pro-
grams like Reader Rabbit's Toddler will
let children press any key on the key-
board to hear a favorite song or discover
pictures and animations.

3 Can recognize pictures of objects.
3 Can identify body parts on self or on

a doll.
3 Can place individual shapes on “form

board” type puzzles.

3 Can use a pencil to imitate a vertical
line.

3 Can match objects by color.
3 Can match objects by simple shapes.
3 Can understand the concept of

“here”.
3 Can remember a missing object if it is

presented and then taken away.
3 Begins to categorize objects accord-

ing to function (e.g. places all of the
spoons together).

3 Enjoys and remembers nursery
rhymes.

3 Enjoys taking things apart and putting
them together again.

3 Has limited attention span.
3 Can name 1 to 2 colors.
3 Enjoys copying activities of parents

and siblings.
3 Generally plays along side of peers

rather than cooperatively with peers.

2 1/2 to 3 Years
Age 2 1/2 for many children is a real
turning point when it comes to computer
use. Not only can they sit for a bit longer
(we've seen kids who can sit for as long
as 1 hour), but many have the fine motor
control to use a mouse independently.
Now they can easily negotiate the activi-
ties in programs like Reader Rabbit's

Toddler, or Fisher-Price Ready for
School: Toddler. They especially love
singing along with the music, while
watching events on the screen. Keep in
mind that children develop their mouse
skills at different rates. Kids may be
ready earlier than age 2 1/2 or they may
need more time. Also remember that
computer use is a very social activity for
young children .... they love sitting in a
parent’s lap to experience the activities
together. 

3 Can describe the functions of objects
(e.g. “What do you sleep on?”).

3 Asks “why” and “how” questions.
3 Can anticipate consequences and

understand the impact his or her
own actions can have (e.g. under-
stand the relationship between clicks
of mouse and actions on the
screen).

3 Can recognize several colors.
3 Knows the sounds that animals

make.
3 Can count to 2.
3 Engages in simple fantasy play (driv-

ing vehicles, cooking meals, feeding
baby, etc.)

3 Is able to answer simple questions.
3 Usually speaks in short but complete
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sentences.
3 Understands the concept of

“now”.

3 to 5 Years
These are the first
real years of inde-
pendent computer
use. Children can
now manipulate the

mouse expertly (provid-
ing they've had plenty of time to prac-
tice), and can use a variety of programs.
Kids at this age typically want to share
the fun with a friend. Electronic story-
books work especially well at this stage,
as do simple adventure programs like
the Putt-Putt series from Humongous.
The preschool activity packs like Millie
and Bailey's Preschool, and creativity
programs that let them print their work,
are also good for this age group. 

Age 3 to 4 Milestones
3 Recognizes most colors.
3 Can identify simple shapes (e.g.

square, circle, triangle).
3 Understands the concepts of “same”

and “different”.
3 Can play independently for extended

periods (approximately 20 minutes).
3 Begins to  play cooperatively with

peers. 
3 Enjoys and remembers a favorite

song.
3 Can follow two simple directions in

the correct sequence.
3 Can complete a 4 piece puzzle.
3 Can copy a cross (+).
3 Can draw a circle.
3 Build towers of 10 or more blocks,

and can build simple bridges.
3 Can recognize many letters.
3 Counts to ten.  
3 Shows some understanding of one-

to-one correspondence (when count-
ing, each number represents an
object being counted).

3 By age 4, can use a pair of child-size
scissors to cut on straight, thick
lines.

Age 4 to 5 Milestones
3 Understands the concept of “today”.
3 Makes fine size discriminations (e.g.

can order objects according to size,
can match objects according to
length).

3 Makes broad classifications accord-
ing to type (e.g. animals, foods,
clothing).

3 Understands the sequencing of
events (e.g. First we go to the store

to buy a cake mix, then we will bake
it, and after dinner we will eat it).

3 Begins to comprehend simple logic
puzzles (e.g. If I cut an apple in half,
how many pieces would I have?)

3 Independent play is longer (45 min-
utes or more).

3 Plays cooperatively with peers for
extended periods.

3 Abstract thinking is becoming more
advanced. For example, children this
age can often comprehend the con-
cept of “opposite”.  They can also
complete simple analogies (e.g.
Birds like to fly, fish like to _______).

3 Uses some irregular past tense of
verbs (e.g. ran instead of runned,
left instead of leaved, fell instead of
fall), but still over generalizes rules
of grammar.

3 Can play simple organized games,
while remembering the rules (e.g.
musical chairs).

3 Enjoys pretend play with themes
familiar to child (going to work, tak-
ing care of pets or babies, etc.).

3 Can build relatively complex struc-
tures with blocks or LEGOs (houses,
etc.).

3 Fine motor skills are increasing.  For
example, by age 5 many children
can operate difficult wind-up toys, or
use a key.

3 Can follow 3 simple directions in the
appropriate sequence.

3 Can answer questions about a short
story.

3 Can draw a person with 5 parts (e.g.
head, hair, legs, arms, eyes).

3 Can recognize letters and associate
some letters with their sounds.

3 Demonstrates understanding of one-
to-one correspondence.

3 Can complete puzzles with 8-12
pieces.

3 Can copy a square.
3 Can cut on curved lines.
3 By age 5 can write own name.
3 Can recognize numerals from 1 to

10.
3 Can choose objects that have a simi-

lar characteristic, and express why
they are similar.

5 to 6  Years
Kindergartners and 1st graders can use
pull-down menus to launch programs
themselves (some will even install them
for you!). They can also use the comput-
er for simulations, creativity and even for
reference. With some help, they can go
onto the Internet to research a topic of

interest, such as dogs, cats or that spe-
cial pet lizard. This is a time when solid
computer activities can play a valu-
able role in supporting and
building school skills. By this
age, children know where the
keys are on the keyboard,
and can hunt and peck their
own names. But don't expect
them to be able to type yet...
formal typing skills will come
much later. 

3 Understands the concepts of tomor-
row and yesterday.

3 Understands the concepts of morning
and night.

3 Knows his or her birthday month.
3 Can tell time on the hour around age

6.
3 Associates most letters with their

sounds. 
3 Begins to recognize simple words.  
3 Knows both upper and lower case

letters.
3 Can match simple words with each

other.
3 Can answer “why” questions appro-

priately.
3 Waits for turn while playing or while

waiting for adult attention.
3 Can follow the rules and directions of

a classroom.
3 Continues to engage in pretend play

with themes familiar to child.
3 Can adeptly use tools such as scis-

sors, hammers, screwdrivers, etc.
Can use scissors to cut out maga-
zine pictures.

3 Can use visual details to determine if
two pictures are the same or differ-
ent.

3 Can copy a triangle.
3 Can color pictures within the lines.
3 Can write numerals from 1 to 10.
3 Completes 10 to 15 piece puzzles.
3 Can solve simple addition and sub-

traction exercises (If I had 4 apples
and added 1 apple, how many would
I have?).

These guide-
lines are no substi-
tute for time on a

playground.

I agree. My
best stuff came

from watching my
own two kids.
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Section 3. Specific Tips
Capturing the Magic of Interactive Media
If you want to design great interactive products for kids, it pays to have one. A kid, that
is. Many case histories of excellent design begin when software programmers become
parents, as was the case with Shelley Day. Mom Shelley wanted to find new ways for
her son to play with his favorite homemade bedtime stories about a little car named
“Putt Putt.” Long story made short— Putt-Putt became the “vehicle” that helped
Humongous Entertainment become a $60 million dollar company.

It’s all about knowing and understanding kids. For bothMark Schlichting of the Living Books and Craig Hickman,
who single handedly programmed the first version of Kid

Pix, design success was born out of wanting to improve cur-
rent products for their own children. Several years ago,
Schlichting shared this story in CSR of how he became cap-
tivated by interactive technology. 

“I’m a parent of three boys and I’d bring home what I thought
was good learning software. Then my sons would play with it
once, maybe twice and that was it. Around the same time,
one of my older boys and his friends rented a Nintendo
game. In the course of three hours they were up to the 52nd
level of play. I thought to myself ‘Look how motivated these
kids are to figure this out. There’s an incredible amount of
critical thinking going on, but in an environment with
absolutely no content. Wouldn’t it be great to use this natural
draw to technology to deliver real learning through play and
exploration?’” (A Conversation with Mark Schlichting, CSR
March 1999) 
Watching kids makes you wise. Schlichting’s Living Books
went on to become a standard-bearer of quality, loved by
children, parents and teachers alike for their emphasis on
good stories and entertaining exploration.
Kid Pix, the classic children’s drawing program, was born out
of frustration when programmer/photographer Craig Hickman
saw his three-year-old son Ben struggling to use MacPaint.
“I was surprised at how quickly he got the knack of using the
mouse and how easily he was able to select tools. The prob-
lem was that he didn't have total control of the mouse and
would occasionally (like every five minutes or so) pull down
a menu and bring up a dialog box that he couldn't dismiss
without being able to read. Everything was fine as long as I
was in the room, but if I stepped out for a few minutes I
would come back and find Ben kicking on the floor in frustra-
tion. This was not what I had in mind for his introduction to
the computer.” (http://pixelpoppin.com/kidpix/index.html  )

Thanks to Ben, Hickman went on to design Kid Pix, a rich,
open-ended draw and paint program rating high in child con-
trol. Since Brøderbund’s first publishing of the of the soft-
ware in 1991, Kid Pix has been translated into dozens of lan-
guages and used by over ten million children around the
globe.  By CSR count, over 6,000 children’s interactive
media products have been developed in the last 15 years,
and you can bet your bottom dollar that the best of these

were made by folks who know and love kids. By playing with
and observing children— programmers, product managers,
CEOs and even reviewers can learn some powerful lessons.
To borrow from Bob Hughes’ powerful book on interactive
media, Dust or Magic, (Addison Wesley) some of the stuff is
pure magic, while some is nothing but dust. Here are some
of the ingredients of “magic” interactive products.

A “Magic” Product...
Is easy to set up. Complex installation and registration routines
on Windows computers have damaged the industry.
Anything more than “Put the CD in the drive” should be out-
lawed. Hit Clips (by Tiger) exemplifies “ease of use”. Even
the batteries are pre-installed. Just open the package, push
the button, and it works.  

Lets kids “accidentally” succeed in the first 30 seconds. Children,
like grown-ups, want control! Early success in a program is
like that great golf shot— it keeps you coming back for more.
The program must provide the most direct path to what
Hickman calls “the prime directive.” Take the typical racing
game. You want to race cars, right? But some racing pro-
grams put roadblocks in between you and the racetrack, in
the form of layers of customization menus. Let me race the
car. Give me the preferences if I want them. 

Overdelivers and undersells. Few products build customer loyal-
ty faster than software. Parents and teachers can see the
difference a well designed program makes for a child, and
this builds an emotional bond to the product.  

Has a crisp, responsive interface that wants to please. Each pro-
gram takes a child into its own little world, with its own set of
rules, and a distinct emotional climate. We tell designers to
imagine their program as a “dinner date.” Some “dates” talk
way too much, can’t be interrupted, or don’t remember things
you’d already discussed.  Author Bob Hughes offers another
way to look at an interface, using a good dog as an analogy.
Most computer interfaces are like “stuffed dogs”-- static, they
don’t do anything. Other programs or toys are like hyperac-
tive puppies—with so many writhing, flashing icons, they
look like the Las Vegas strip. The “new & improved” Kid Pix
3 suffers from this fate, because an artist decided to over-
stylize the icons at the expense of child control. A “good dog”
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interface is alert, alive and “ready to help,” but it doesn’t detract from your attention. Developers for-
get that children are very tuned into subtle messages that they get from the program. Tiny delays in
the action, non-intuitive icons, or sluggish reactions to a click can convert feelings of control into
irritation.

Is consistent. Any teacher can tell you… when children know the rules, they settle down and are
much less likely to misbehave. A good interface establishes the “rules” early on, and keeps them
the same. Want to see a child throw a mouse? Make an icon that works only after the narration has
stopped. Worse, make the same icon do different things, or put two “exit” icons on the same page.
Hughes calls programs that change themselves around “Gestapo Interfaces” and compares the
experience of trying to use a poorly designed web site (of which there are no shortage) with talking
to a paranoid schizophrenic, where the rules can change at any time. “Do I click, or don’t I click?
How do I get back to that screen I was playing a few minutes ago? Where’s the undo? ARGGGH!” 

Helps kids know where they are. Most software uses some kind of “space” and that space needs to
make sense to a child. One of the simplest approaches is to keep everything on one screen, like
Space Invaders. Other tried and true techniques include an octopus-like storyboard, with different
activities radiating out from a constant menu screen. Maps are another useful navigational tool.
Programs like School Zone’s On Track series keep a constant navigation strip on the bottom of the
screen. In this case, the strip is made of footprints, each one representing a page. The longer a
child plays, they more footprints are filled in. Once they get to the edge of the screen, they’ve com-
pleted the book. Define the space, define the goal, and have a visible reminder of progress. 

Doesn’t underestimate or talk down to kids. A wise Mississippi preschool teacher once said “young chil-
dren can’t spell hypocrite, but they know what one is.” The same goes for software interfaces. Even
very young children are smart when it comes to sniffing out the real play value of a product, espe-
cially programs that are dressed up in flash animations. Media pioneers such as the late Walt
Disney understood that children can be the harshest critics. Kids respond to (and deserve) good art
and music and original full-strength storylines. They don't like being talked down to, patronized or
underestimated. Software developers should be well versed in child development, so they under-
stand what kids can do and when.

Follows tried and true play patterns. We call it “riding the horse in the direction it’s going.” Think about
it. Why are RPG (role playing games) so successful? Simple— children love to pretend. RPG
games are natural extensions of what kids are already doing. (Of course in our day it was cowboys
and Indians, not warrior princesses and aliens!) Programmers and designers should spend some
time at the playground. Things you notice there can end up as important elements in your products.
Hickman writes “When Ben built something out of blocks, he enjoyed knocking his structure down
almost as much as he did building it. Getting rid of the picture should be fun.” Hence Kid Pix’
exploding firecracker eraser, one of the greatest (and most controversial) menu tools ever created.
Other good designs let children interact with products in ways that aren’t always intended, another
hallmark of children’s play. Stretching a graphic or font way too big, piling up layers of stickers, cre-
ating chaos; are all part of sending the message to the child that they have control of this world.   

Offers social experiences. Kids like games they can play together (ask Nintendo why they have four
controllers). They also like games where they can print something out and share it with others,
another important social opportunity. The Internet has connected computers, making the hard drive
a virtual one. The Instant Messaging phenomenon, both on computers and handheld toys, is evi-
dence of this “magic.” The ability to play basketball with another person across the country, or to
drive a submarine in Castle Infinity (you steer, I’ll navigate), or capture the flag in Disney’s Atlantis,
all create interesting contexts for socialization and group interactions. 

We have a long way to go before all the bugs are worked out and these interactive social experi-
ences are fully studied; but this trend is certainly the wave of the future and has “magic” written all
over it. 

Enemies of
Magic— (What
Makes a Product
“Dust”)

It’s not really accurate
to classify all chil-
dren’s interactive
products into either
“dust” or “magic.” Few
are actually dust,
most are fair, many
are good. Only a
dozen or so per year
really stand out as
“pure magic.” 

Those products
that are “dust”:

• are hard to install 
• talk too much
• offer too many sym-
bols and abstractions
that are not part of
children’s past experi-
ences
• sacrifice ease of use
for “cool” design
• talk down to kids
• are boring, too hard,
or too easy
• lack interactivity
• are inconsistent and
confusing
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What all Software for
Young Children Must
Have
4 Clear picture menus that do not require reading

4 Simple “one layer” menus that provide direct
access to activities

4 Limited wait times to match short attention spans

4 Quick, clear response to keystrokes

4 Interruptible routines (e.g., opening sequences, ani-
mation, etc.) 

4 The ability to handle “machine-gun” keyboarding
without buffer problems or crashes.

4 Help that’s delivered via clear speech in the context
of the problem (the program should not jump to a
separate help sequence). 

4 Icons that are large, understandable to children
(meaningful) and easy to select. Avoid using
“phantom icons,” in other words, objects that ask
to be clicked on but don’t do anything. 

4 Picture-driven printing and saving routines (not text-
driven). Parents or teachers should have options
for disabling the printing routines. 

4 Feedback/help that goes beyond simple reinforce-
ment messages such as “nice job” or “try again.”
The program may narrow the options (to increase
the chance of success on a second try) or provide
a hint to coach the child along.

A Dirty Little Secret: Many
Kids’ Console Games are
Tooooo Hard
“I HATE this game!" screamed eight-year-old Sarah, as she tried
to maneuver one of the Olsen twins down a snowboarding
course. Two tries later, she threw down the controller and
stormed to her room in tears. 

Not exactly a pleasant experience. To make sure Sarah wasn't
negligent in her PSX skills, we gave the same game to our 18-
year-old intern, who has logged in countless hours testing
games. His assessment? "Tony Hawk, no problem. Mary Kate &
Ashley? Too hard." 

Few would disagree with the importance of making a game chal-
lenging. It's great to make a game where the player struggles—
but the best products make sure players struggle with the right
things, and not the wrong things. After reviewing several hundred
console games for children, we've noticed that too many make
kids struggle with tasks like entering their names, saving a game,
selecting a language, or maneuvering a character. These tasks
should be easy and intuitive. In the hopes of helping producers
create better products, we've come up with this checklist for
designing a successful children's video game. 

Making Videogames for Kids— 
Design Tips 101

DO
1. Guarantee success in the first 10 seconds of the experience.
2. Provide help or hints when a child struggles.
3. Use the controller buttons consistently.
4. Make it possible to get out of anything you can get into.
5. Create multiple paths to success.
6. Make sure the objective is clear.
7. Kid test, with a variety of children.

DON'T 
1. Start with a long series of instructions. 
2. Assume the player is a seasoned video game player.
3. Use menus that require reading, especially if the program is
designed for a preschool- or kindergarten-aged child. 
4. Go light on the child testing.

So listen up, console programmers. Ease of use sells. Lose the
jargon, get rid of confusing menus and be consistent with con-
troller buttons. Don't assume every child is a gamer, and be
aware of children’s developmental levels when you create a
game. Think of it as job security.

CHI-Kids: A Useful Listserve
http://sigchi.org/sigchi/kids/chi-kids.html
CHI-Kids@acm.org is for designers, producers, researchers, and practitioners
of interactive media for children and adolescents. It is an online mailing list for
discussing a range of issues related to the creation and implementation of
kids' media and technology. Children's media professionals, researchers, and
educators subscribe to CHI-Kids.  CHI-Kids subscribers discuss a variety of
topics, such as: 

• How to define quality in children's interactive and online software 
• Strategies for designing effective educational media 
• How girls and boys differ in their software preferences 
• Effects of violent interactive content on young people 
• Opinions about specific kids' software titles 
• Problems and success stories related to implementing new technology with

youngsters 
• Research methods and ethics 
• Research findings 
• New products and resources 
Job openings 
• Upcoming conferences and events 

To Subscribe to CHI-Kids: Send a message to listserv@acm.org and in the
message area (not the subject area) type: 
subscribe chi-kids yourfirstname yourlastname
For example: subscribe chi-kids Jane Smith
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There is an established body of
research that has examined the
interaction style between adults

and children. 

Some studies measured behavioral
outcomes, such as various aspects of
the educational effectiveness of the
interaction. In the "wait-time" study,
Mary Budd Rowe (1974) observed that
the average time teachers waited
between asking a question and taking
further action to elicit a response is
about one second. When a student
responds to the question, teachers
wait, on the average, less than one
second before reacting to the
response. Rowe called these two time
periods-- the period between asking the
question and acting further, and the
period between the student's response
and the teacher's reaction-- wait time.
By asking teachers to increase their
wait time to between three and five
seconds, she observed a 300%
increase in the length of students'
explanations (Rowe, 1974). 

Teacher/child interactions have been
documented in intrinsic motivation liter-
ature (see Ames, 1990; Brophy, 1981;
Lepper, 1985; Smilanski, 1968; Stipek,
1988 to name a few).  Directly related
to the study described in this disserta-
tion is the literature that considers the
quality and quantity of a child's engage-
ment with a given task, as influenced
by an adult/child interaction style. This
relationship has been documented by
Gerald Mahoney and James
MacDonald (2003) with a population of
young children with and/or at-risk for
developmental problems. When chil-
dren and parents or caregivers partici-
pated in two types of interactions
(didactic and responsive), a positive
relationship was identified between a
responsive interaction style and chil-
dren's social and linguistic development
(Mahoney & MacDonald, 2003; Wolock,
1990; McWilliam et al., 2003). 

This study examined these types of
relationships in an interactive media
context. A computer classification activi-
ty was created that was modified to
simulate two contrasting teaching
styles, similar to the Mahoney &

MacDonald technique. The first style,
called "high computer control"
(HICOMP) attempted to simulate a
teaching style where the teacher care-
fully introduced each problem, and pro-
vided frequent praise and encourage-
ment throughout the experience. As a
result, the child had less control over
the flow of events, making the experi-
ence less responsive. The second
style, called "high child control"
(HICHILD) presented the identical sort-
ing experience with the instructions,
praise and encouragement turned off.
As a result, a child experienced more
control over the events, resulting in a
more responsive overall experience.

Control, which was varied by changing
the quantity of instructions and rein-
forcements, served as the independent
variable in the study. The dependent
variable, the engagement of the child,
was measured by counting observable
child behaviors that were recorded on
videotape. These included 1) the num-
ber of tasks completed, 2) the number
of clicks, or attempts to influence the
instruction flow, and 3) the length of
time the child chose to spend with each
condition.

The study population was 38 pre-
school-aged children. In addition to dis-
crete continuous measures, anecdotes
during data collection provided addi-
tional insights. What children said and
how they behaved throughout the
experience was also documented,
specifically children's competency with
the input device (a mouse), the ways in
which they responded to the software
interface, and any other observations
that could possibly be related to their
engagement with the activity. 

The Results in Brief
The outcome variables were the num-
ber of tasks attempted, tasks correct,
time with the activity, mouse clicks and
a child rating of the experience. In addi-
tion, anecdotal observations document-
ed child reactions to both settings. 

Children in the high child control treatment
were more active, completing more tasks
(mean = 64 vs. 20; p < .05), clicking the
mouse more times (mean = 129 vs. 73; p <
.05), and getting more tasks correct (mean =
41 vs. 16; p < .05). Children rated both expe-
riences highly, and spent about the same
amount of time with each condition.

In the high computer control setting,
there were more clicks per task (mean
= 4.07 vs. 2.09; p < .05), and children
had a higher accuracy level (mean =
85% vs. 68% respectively). In addition,
ANOVA procedures suggested that
younger choose to stay with the
HICOMP experience longer than the
older group of children. 

This study helps connect the estab-
lished principles of human/child interac-
tion to computer/child interaction,
including the role of external reinforce-
ments and the level of responsivity of
the interaction. The results of this study
suggest that designers and evaluators
of interactive media products for chil-
dren should pay careful attention to the
degree to which the implementation of
control mechanisms such as reinforce-
ments can have substantial effects on
children's interaction with the software.

Effects of Praise and Reinforcements on
Engagement -- A Study of Two Interfaces on the
Same Activity

Are there observable differences in child behaviors in two versions of
the same software sorting activity, one with a high level of instruction
and reinforcement (high computer control), the other with relatively few
instructions and reinforcements (high child control)?

Designers and evaluators of interactive media products for chil-
dren should pay careful attention to the degree to which the imple-
mentation of control mechanisms such as reinforcements can
have substantial effects on children's interaction with the software.

www.childrenssoftware.com/dis/dis.menu.htm
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A Closer Look
The measures revealed some interest-
ing, statistically significant (p < .05)
relationships. Children in the high child
control setting performed more mouse
clicks (129 vs. 73) and had lower accu-
racy rate for problems (68% vs. 85%),
in about the same amount of time.

However, the most striking finding was that
children attempted over three times more
problems (64 vs. 20) and more than twice as
many correct answers (41 vs. 16) in the high
child control condition. While no signifi-
cant differences were found by gender
or session administration, the age of
the children did matter in terms of the
amount of time spent with the task. The
population's large developmental span
(40 to 60 months) led to a high degree
of variability in children's performance
across the tasks. In addition to the
expected differences due to cognitive
abilities, some children seemed deter-
mined to test the outer limits of the
activity.Considering that outliers were
not removed from the data set and the
population of young children was het-
erogeneous, especially with regard to
developmental level, the resulting stan-
dard deviations for time, clicks and
tasks were large.

Major Findings
1. Children clicked more in the HICHILD set-
ting, but had fewer wasted clicks than in the
HICOMP setting. For the purposes of this
study, a click is defined as the two part
motion (and up and down stroke) when
children choose to interact with the
software interface. The click was easily
counted due to the distinctive sound
associated with stroke, as well as the
visual clues provided by screen events. 
Mouse clicks were a useful behavioral
indicator of a child’s motives, interests,
ability level and activity level. This
meaning of the click depended on the
situation. The click could mean some-
thing either intended, or non-intended.
Intended clicks might have a meaning
such as "OK, I'm ready, lets get start-
ed",  "I'd like to choose that cookie", "Is
this cookie the right one?" or an
expression of affect such as "hey, hurry
along" or "I'm feeling very frustrated!" 
In the high child control setting, children
clicked more (mean = 129.08 vs. 73.68

respectively; p < .05) over the same
amount of time as the high computer
control setting. This outcome has more
meaning when interpreted in the con-
text of the number of problems com-
pleted in each setting. In the HICHILD
setting, children attempted more than
three times (320%) the number of tasks
(63.8 vs. 20.4; p < .05), resulting in a
click per task ratio nearly two times
(194%) that of the HICOMP setting
(4.07 vs. 2.095; p < .05). 

To conclude, when responsivity was
increased, children were much more
active, clicking more frequently; and
more of those clicks were related in
some way to an intended outcome
(from the perspective of the software
designer). In the HICOMP treatment,
the added narration and reinforcement
statements seemed to create a barrier
to child's activity and problem solving
effort.

2. Children chose to spend about the same
amount of time in each trial. But there
were interesting interactions for time
and age. One initial hypothesis of this
study was that the lower the level of
responsivity, the less time a child would
voluntarily stay with treatment. 
Contrary to this prediction, children in

the HICOMP setting actually spent a bit
more time than when in the HICHILD
condition (mean = 480 seconds vs. 540
seconds, respectively) although this
relationship was not significant (p >
.05). The novelty of the sorting experi-
ence kept the children in both situa-
tions, and children's willingness to com-
ply with the software's instructions
might explain the slightly greater time
spent in the HICOMP situation.
Because both treatments were con-
ducted out of a child’s regular play set-
ting in a parent lounge down the hall, it
is possible that the novelty effect was
magnified. This could be further
explored with an additional study that
would examine child reactions to each
treatment in the context of a free
choice period, over the course of a
longer period of time, along with a hid-
den counter in the software to measure
the frequency of use. In this study,
these questions were not formally
addressed. 

The ANOVA revealed some notable
findings when the entire group of chil-
dren was divided by younger and older
age groups. The 14 younger children,
aged < 50 months on average chose to
stay with the experience longer than
the 22 older children (p < .05) regard-
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less of the experimental condition. 
An explanation for this may be the
challenge level, which started with
three objects to sort, based on one
attribute, and increased to five objects
and three attributes. Because most of
the problems were geared toward the
middle of the age group (46 to 52
months), the older, more competent
children more quickly exhausted the
novelty and challenge available in the
experience than the younger group,
resulting in a loss of interest, and less
time on task. For designers, this helps
illustrate the importance of having a
fluid challenge level that either auto-
matically adapts to the child's ability
level, or that lets the child have some
control over the challenge setting. 

3. Children attempted more problems and
experimented more in the HICHILD setting.
Another statistically significant relation-
ship was the number of problems that
were attempted between the two treat-
ments. In the HICHILD condition, the
children were 317% busier, attempting
63 problems in approximately the same
amount of time spent in the HICOMP
condition with only 20 problems solved
(p < .05).
When children experienced a more
structured and controlled interface with
a high level of narration and direction,
they showed a decrease in activity, as
measured by number of problems
attempted. Anecdotal observations sup-
ported this observation, with more fidg-
eting, yawning, and placing head on
the table during the HICHILD situation.

Another observation relevant to this
topic was that the HICOMP treatment
work was more accurate, with a higher
percentage of correct answers (84.95%
vs. 67.97% respectively; p < .05).
When there was increased activity,
there was a decrease in accuracy.
When the sum of correct answers,
however, was compared between the
two conditions, during the HICHILD
condition children ended up with 393%
more correct answers -- 41.0 vs. 16.1
(p < .05). 
Interpreting the significance of this find-
ing is dependent upon the theoretical
framework and associated instructional
objectives of the software designer. If
the end goal is for the learner to solve
a higher number of correct answers

and increase the
amount of experi-
mentation, the
HICHILD setting
is the preferable
design. If higher
accuracy regard-
less of the num-
ber of problems is
the only goal, the
HICOMP setting
is the preferable
option.

4. The older group
of children chose to
spend less time in the HICHILD setting than
the younger group of children. When the
population was grouped into two parts
by age (over 50 months and under 50
months), there was a significant and
interesting difference in the amount of
time the two groups choose to stay
with the activity. Regardless of the
experimental condition, the younger
group stayed longer than the older chil-
dren (p < .05) although the HICHILD
setting held them longer. (610 vs. 442
seconds, whereas the HICOMP setting
was 573 vs. 567 seconds). 
It may be that the increased responsivi-
ty of the HICHILD setting allowed the
older, more competent children to use
up the challenge sooner, resulting in a
shorter session time. The greater num-
ber of attempted problems by the older
children (80.57 vs. 52.10) supports this
observation, particularly when com-
pared with the older children in the
HICOMP setting, where the difference
narrowed to 20.6 vs. 20.2. The
decreased responsivity seemed to be
associated with the child’s ability to
quickly reach their challenge level,
which had an affect on the amount of
time they chose to stay with the activi-
ty.

5. Children rated both experiences highly,
but anecdotal observations seemed to indi-
cate that children generally preferred the
HICHILD treatment over the HICOMP treat-
ment. A formal measure of the child's
feelings about each treatment was
attempted using a Likert-type scale.
There were no significant differences
between the two groups (4.65 for
HICHILD, 4.58 for HICOMP; p > .05).
When children were asked "how did
you like it?" immediately after a treat-

ment, they would say either nothing or
that they liked it, by touching one of the
smiles faces. It was hypothesized that
children would rate the HICOMP expe-
rience lower than the HICHILD setting.
This was not supported by the survey
ratings. 

Additional information was gathered
less systematically, by observing chil-
dren's reactions when their turn came
up to play the second trial. In general,
they would respond enthusiastically to
the idea of coming back to the room to
play the game some more, regardless
of the first condition they experienced;
high or high computer control. 
Nine of the children, generally older,
were able to verbally compare the
HICHILD and HICOMP treatments after
the second session. From these video-
taped conversations, it was possible to
determine that these children had more
positive things to say about the
HICHILD experience. In order to more
accurately understand children's reac-
tions to each treatment, additional
exposures to both the HICHILD and
HICOMP treatments would be neces-
sary, over a longer period of time. It is
likely that children would have a more
discriminating attitude toward between
the two treatments after the novelty of
the experience is reduced. 
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The following elements of the
Cookie Critters experience
appeared to make a difference in

the quality of the child’s time with the
Cookie Critter’s activity. These non-sys-
tematic observations were taken as
notes during the each administration
session and while coding the tapes. 

1. Include a brief, ten second "launching
experience." The importance of providing
a launching event, or an "anticipatory
set" (Hunter, 1982) that could get a
child's attention (Gagné, 1977) and
then provide a clear path for the child
to take the next transaction in the inter-
action played a key role in a child's ini-
tial reaction to the Cookie Critters activ-
ity. In both the HICHILD or HICOMP
treatment, a short, one sentence
phrase such as "click a cookie" that is
spoken as the clickable cookie is high-
lighted on the screen, advertised what
was needed to do in order to get start-
ed. When the launching instructions
were toggled off, or when they were set
on the maximum setting, the younger
children seemed more likely to become
lost or distracted. 

2. Insure quick success for every child,
regardless of developmental level.
Approximately five of the 41 children
were resistant to participation. This
may have been due to some past
unsuccessful experience with a com-
puter activity, but it is important to note
that approximately 12% of this particu-
lar sample seemed to feel strongly that
computer activities were not something
for them. When the first few screens
and the introductory sequence were
short, clear and easily bypassed, chil-
dren seemed more likely to experience
some degree of "accidental success."
There was one flaw that was identified
in the Cookie Critter’s activity that
affected ease of use for several chil-
dren. The first screen starts with an
inch-wide round target with the printed
word "start" on it (Figure 10).  In order
to unlock the activity screen, children
are required to hit this target, which
implies that they will know that the but-
ton means start. While this is logical to
an adult who can read, a preschool
child can’t, so there is no indication
what to do. One way around this bottle-
neck would be to make the screen so
that any click, regardless of where the

cursor is, advances the program to the
next screen.

3. Incorporate dynamic, or "living" features
that are driven by, or respond directly to the
child’s actions. In the starting screen in
Figure 10, for example, children would
be more likely to become engaged
early on if the eyes in word "Cookie"
followed the cursor around the screen.
Dynamic animation properties such as
these, that follow the initiation of the
child, seem to be effective for increas-
ing initial engagement. 

4. Use humor carefully and intermittently.
Children seemed to respond well to
events such as when the critter burped
after eating a correct match, and
"bonk" sounds when cookie did not
match. These small events worked very
well to support children's engagement. 

5. Opt for context sensitive "roadside assis-
tance" in place of lengthy segments of spo-
ken instructions. Ideally, interactive
media products designed for young
children could be able to sense outlier
behaviors, such as series of errors, and
respond appropriately. This assistance
cannot disrupt the current activity; for
example, by launching a new path with
a help sequence. It needs to happen
out of the way, while respecting the
child's current problem solving space.

6. Put children in the role of being in control.
In this case, it was being able to be in
charge of feeding the cookies, deter-
mining which cookie was able to eat,
and which wasn’t.

7. Capitalize on a children's initial motiva-
tion. Each child started both HICHILD
and HICOMP experiences with some
level of motivation. It is up to the
designer to determine how this motiva-
tion will be spent. This study illustrated
that this motivation can be either used
for more accurate responses and less
activity, or more activity with more cor-
rect answers and more mistakes,
depending on quantity of the reinforce-
ments and instructions. In the case of
an activity like Cookie Critters, it is a
question of the instructional design pri-
orities. 

8. Provide a meaningful context, from the
perspective of the child, not an adult. The

first administration session used a ver-
sion of Cookie Critters with a visual
progress tracking feature turned on.
This made it possible for children to
see how many problems they had
solved, and how many more they had
to do before the next challenge level.
This technique has been used in com-
mercial software products, including
Stickybear Math (Optimum Resources)
and such as School Zone's "On Track"
series of software. 

Eight Lessons for Structured (Didactive) Activities

Classification of Mouse
Clicks Listed by Frequency
During the Cookie Critters
Activity
This is an attempt to classify the types of mouse
use observed in this study. 

1. Double Stroke, Intentional Clicks. This click consist-
ed of one complete down and up stroke while on
the intended target. For example, the child sees a
cookie, moves the cursor to it, and clicks. This
type of click was more common in the older group
of children (>50 months) who were more likely to
have prior mouse experience. This type of click
was common in both HICOMP and HICHILD set-
tings.

2. Single Stroke, Intentional Clicks. Approximately 1 in
5 children used "drag and drop" or "hold and go"
(Strommen) single stroke clicks in both the
HICHILD and HICOMP settings, even though the
activity used a "sticky mouse" making this tech-
nique unnecessary. A child using this type of click
would first position the cursor over the target
cookie, and then make one downstroke, holding
down the mouse button, and not letting it come
back up until it was over the target critter. This
type of click requires the coordination of both fine
motor and gross motor movements simultaneous-
ly.  It was interesting that some children switched
to this strategy in the HICOMP setting, from inten-
tional clicks, after they learned that they could not
speed the events along. Perhaps this was out of
frustration. 

3. "Hurry Up!" Unintentional Clicks. This click resulted
when a child  attempts to influence the temporal
sequence of events on the screen by clicking the
mouse. Commercial early childhood software
activities that allow children to "click through"
introductions or screen events may reinforce this
behavior. This clicking behavior was observed
only in the HICOMP setting.

4. "Rapid Fire" or "Machine Gun" Unintentional Clicks.
This technique refers to when child sends a con-
tinuous stream of clicks, sometimes in a short
burst and other times for longer sequences. The
child's thinking seems to be along the line of "I’ll
just keep clicking until the computer hears me." It
was also a way to keep busy, perhaps creating a
simulated feeling of control in the HICOMP set-
ting. This was rare in HICHILD settings, much
more common in the HICOMP setting when chil-
dren did not have as much control.



I. Ease of Use  (Can my child use it with minimal help?)
Always SE Never NA

1. ___ ___ ___ ___ Skills needed to operate the program are in range of the
child

2. ___ ___ ___ ___ Children can use the program independently after the first
use

3. ___ ___ ___ ___ Accessing key menus is straightforward
4. ___ ___ ___ ___ Reading ability is not prerequisite to using the program
5. ___ ___ ___ ___ Graphics make sense to the intended user
6.___ ___ ___ ___ Printing routines are simple
7.___ ___ ___ ___ It is easy to get in or out of any activity at any point
8.___ ___ ___ ___ Getting to the first menu is quick and easy
9.___ ___ ___ ___ Controls are responsive to the touch
10.___ ___ ___ ___Written materials are helpful
11.___ ___ ___ ___ Instructions can be reviewed on the screen, if necessary
12.___ ___ ___ ___Children know if they make a mistake
13.___ ___ ___ ___ Icons are large and easy to select with a moving cursor
14.___ ___ ___ ___ Installation procedure is straightforward and easy to do

___ ___ ___ ___ TOTAL EASE OF USE

II. Childproof  (Is it designed with child-reality in mind?)
Always SE Never NA

1.___ ___ ___ ___Survives the "pound on the keyboard" test
2.___ ___ ___ ___Offers quick, clear, obvious response to a child’s action
3.___ ___ ___ ___The child has control over the rate of display
4.___ ___ ___ ___The child has control over exiting at any time
5.___ ___ ___ ___The child has control over the order of the display
6.___ ___ ___ ___Title screen sequence is brief or can be bypassed
7.___ ___ ___ ___When a child holds a key down, only one input is sent to the

computer
8.___ ___ ___ ___Files not intended for children are safe
9.___ ___ ___ ___Children know when they’ve made a mistake
10.___ ___ ___ ___This program would operate smoothly in a home or class-

room setting
___ ___ ___ ___ TOTAL CHILDPROOF

III. Educational  (What can my child learn from this pro-
gram?)
Always SE Never NA

1.___ ___ ___ ___Offers a good presentation of one or more content areas
2.___ ___ ___ ___Graphics do not detract from the program’s educational inten-

tions
3.___ ___ ___ ___Feedback employs meaningful graphic and sound capabilities
4.___ ___ ___ ___Speech is used
5.___ ___ ___ ___The presentation is novel with each use
6.___ ___ ___ ___Good challenge range (this program will grow with the child)
7.___ ___ ___ ___Feedback reinforces content (embedded reinforcements are

used)
8.___ ___ ___ ___Program elements match direct experiences
9.___ ___ ___ ___Content is free from gender bias
10.___ ___ ___ ___Content is free from ethnic bias
11.___ ___ ___ ___A child’s ideas can be incorporated into the program
12___ ___ ___ ___The program comes with strategies to extend the learning
13___ ___ ___ ___There is a sufficient amount of content

___ ___ ___ ___ TOTAL EDUCATIONAL VALUE

IV. Entertaining  (Is this program fun to use?)
Always SE Never NA

1.___ ___ ___ ___The program is enjoyable to use
2.___ ___ ___ ___Graphics are meaningful and enjoyed by children
3.___ ___ ___ ___This program is appealing to a wide audience
4.___ ___ ___ ___Children return to this program time after time
5.___ ___ ___ ___Random generation techniques are employed in the design
6.___ ___ ___ ___Speech and sounds are meaningful to children
7.___ ___ ___ ___Challenge is fluid, or a child can select own level
8.___ ___ ___ ___The program is responsive to a child’s actions
9.___ ___ ___ ___The theme of the program is meaningful to children
___ ___ ___ ___ TOTAL ENTERTAINMENT VALUE

V. Design Features  (How smart is this program?)
Always SE Never NA

1.___ ___ ___ ___The program has speech capacity
2.___ ___ ___ ___Has printing capacity
3.___ ___ ___ ___Keeps records of child’s work
4.___ ___ ___ ___"Branches" automatically: challenge level is fluid
5.___ ___ ___ ___A child’s ideas can be incorporated into the program
6.___ ___ ___ ___Sound can be toggled or adjusted
7.___ ___ ___ ___Feedback is customized in some way to the individual child
8.___ ___ ___ ___Program keeps a history of the child’s use over a period of

time
9.___ ___ ___ ___Teacher/parent options are easy to find and use
___ ___ ___ ___ TOTAL DESIGN FEATURES

VI. Value  (How much does it cost vs. what it does? Is it
worth it?)
Considering the factors rated above, and the average retail price of
software, rate this program’s relative value.    

Poor...................................Good  
1    2   3   4   5   6    7   8   9  10

___ TOTAL VALUE

CIMEI: Children’s Interactive Media Evaluation Instrument
Title ________________________________________
Publisher ____________________________________
Copyright Date ______________________________
Publisher’s Phone/URL ________________________

Price ________________________________________
Platform ____________________________________
Ages ________________________________________
Teaches ____________________________________

Instructions: Spend a few hours testing all aspects of the interactive product, preferably with a child, making note of key
strengths and weaknesses. Then use this instrument, and calculate your rating.

Adding Up the Scores
Step 1: Count the totals under each column. 
Step 2: Assign point values, as follows:

Always = 1 point each
Some Extent = 1/2 point each
Never = 0 points each
NA = Not counted

You can use this formula
(X + (Y/2)) x 100 = S
n - Z

Where
X = Total of checks in the “always” column
Y = Total of checks in the “some extent” column
Z = Total of checks in the “NA” column
n = Number of items in a category (such as Childproof)
S = Score for a component of the program (as a percent)

Step 3: Get each Component Score, or S, add them up, and use the formula
below to calculate the overall star rating.

______Ease of Use
______Childproof
______Educational Value
______Entertainment Value
______Design Features
______Overall Value

______ ÷ 6 = (______ x 5) ÷ 100 = ______ stars

Comments:

Please note. Permission is granted to use this instrument for educational use, e.g.,
teacher training.  All other uses or adaptations must be done with permission only. 

Please contact CSR at 908-284-0404. © 2002 Children’s Technology Review

Child Development 110011
for the Developers of Interactive Media
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