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ABSTRACT

Incorporating age appropriate metaphors in computer interfaces designed
for two and three year old children can facilitate competent and
independent interactions. Young children have a different experience of
the world to adults. Children have neither the knowledge nor confidence
required to interpret the requisite interactions. Therefore interfaces that
are suitable for adults may not be suitable for young children. Interfaces
designed for two and three year old children must be sensitive to the
nuances of meaningful and age appropriate source domains for young
children. The relationship between young children and computers is bound
by various physical and mental abilities, and the knowledge that the user
brings to the interface. By using an interface that incorporates an age
appropriate metaphor and appropriate interactions, multimedia products
and services can be developed that ensure comprehension by young
children and facilitate independent interactions with a computer.

INTERFACESFORTWOANDTHREEYEAROLD
CHILDREN

Developing multimedia for young children requires a number of
special considerations to be addressed. Two and three year old children
need to be introduced to computing skills progressively and their expe-
rience should be positive. Young children have a restricted knowledge
base in comparison to adult users and therefore their interactions with
computers are necessarily limited. Metaphors are usually suited for use
with young children as they can convey the method of interaction
required both pictorially and conceptually thus eliminating the need for
text which most young children are unable to understand. However the
metaphors selected for use with young children must be age appropriate
to enable children to interpret them as intended. Thus the creation of
interactive multimedia for young children is dependent on accessing the

Figure 1: A screen shot of the “TVM” Peekaboo
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child’s prior knowledge and working within the limitations of their abil-
ity.

“TVM” is a fully functional model of a multimedia product devel-
oped for young children. The system revolves around a television meta-
phor incorporating nine channels, a volume control facility and a power
switch. The nine activities are available, are Balloon popping, Peekaboo,
Old Mac Donald, Felt Pictures, Sing Along, Colouring Book, Three part
book, Ball sort and Shape Sort. A “teddy” is also included on the lower
right hand side to provide assistance to the child. “TVM” was developed
as an exemplar of interfaces for two and three year old children, it was
designed specifically to meet the needs of this unique audience.

CONS DERATIONINDES GNINGMULTIMEDIAFOR
YOUNGCHILDREN

Two and three year old children can benefit from using computers
as part of a balanced program designed to develop the whole child
(Clements and Nastasi, 1993). Children can develop self-esteem by us-
ing a computer and are able to acquire specific skills and knowledge to
aid in their interactions (Jones and Liu, 1997).

Age Limitations
Children as young as two can use computer in a meaningful way
(Pardeck and Murphy, 1989). Their natural curiosity motivates explo-
ration of computer environments. Children are comfortable with com-
puters as they perceive computers as part of their everyday environ-
ment through observing parents and/or other adults using them fre-
quently.

Interactions

Young children are capable of independent interactions with a com-
puter using a number of standard input and output devices (Lane and
Ziviani, 1997: King and Alloway, 1993). The touch screen, mouse and
keyboard are suitable input devices for young children to use. Input
should be designed in an age appropriate manner such as; large non-
moving areas for mouse selection or colour coded keys on the keyboard.
The activities in “TVM” can be completed in any order however they
require progressively more complex interaction with the mouse. The
first activities only require moving the mouse over an area. The next
activities require a single button click over an area. Later activities
require that a button is pressed over an object to pick it up and button
press to put it down. The traditional double click and drag and drop are
not used because they require a level of co-ordination not yet obtainable
by the target audience (Ellis, 2001).

Drill and Open Activities
Drill activities have a regimented starting and finishing point and
often reward successful completion. The advantage of drill activities is
that they are often easy to access, can be engaging and can develop
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computing skills. Drill style activities incorporated in “TVM” include
balloon popping, ball sorting and shape sorting. Drill activities are useful
with young children because the interactions are simple and the purpose
is clear. The disadvantage of drill style activities is that they do not
encourage creativity and can become repetitive and boring, to counter
this “TVM” provides a range of drill and open activities.

The open activities enable creative input from the user as they
have no definite completion point, the child decides when the activity
is complete. Open activities are often creative and provide the tools for
the child to develop and design their own activities. “TVM” has several
open activities including felt pictures, paint and the three part book.
The three part books is a particularly appropriate open activity for two
and three year old children. The activity requires the children to turn
one of three parts of a book using a single button press. The children can
create their own story for example a sailor, wearing a tutu and gum
boots. It provides a high degree of creativity without requiring a high
degree of computing or reading skills.

The Role Of Adults And Attachment Objects

Adults are essential to young children’s initial use of computers;
Jones and Liu state that “at the age of two, human interaction is of
critical importance” (1997: 340). Adult often act as a helper in children’'s
computer use. As Anselmo and Zinck (1987), and Jones and Liu (1997)
suggest, very young children will require assistance with the computer
until their fine motor skills develop enough to enable them to be inde-
pendent. It is important for the adult to provide appropriate levels of
assistance rather than arbitrary intervention. If the child is required to
passively observe the superior skills of control and dexterity of the
adult, they will inevitably get bored, not feel in control, become frus-
trated and not have the opportunity to develop their own skills. With-
out sufficient assistance the child may feel frustrated in not being able to
do what they want or they may feel inadequate and not want to use the
computer in the future. Once young children have had initial assistance,
it can be decreased progressively until the child is working competently
with minimal supervision (Clements and Nastasi, 1993; Bredekamp and
Rosegrant, 1994).

“TVM” is designed to be used with the assistance of an adult in the
initial stages. Once the child has developed the required skills to inter-
act, the “teddy” takes over the role of the adult as emotional support. In
the transition from early dependence on an adult to independence in the
outside world a child can become emotionally attached to an inanimate
object. They rely on it for support at they would their primary carer.
This phenomenon aids the child in the transitional phase of develop-
ment. The attachment object has been provided in the form of a “teddy”
bear that is soft in appearance and is always visible on screen. The teddy
also provides simple statements on how to interact with the activity.

Figure 2: A Screen Shot of the “TVM” Three Part Book
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METAPHORSFOR YOUNG CHILDREN

Metaphors in interface design have traditionally been used to help
users interact with a computer system premised on the knowledge that
they have gained via real world experience. Metaphors designed for
young children have a particularly important role in interfaces as they
need to convey the logistics of interactions with the interface as young
children are unable to read text. Metaphors for young children utilise
“affordance” in order to effectively guide the child on appropriate in-
teractions required to navigate a computer system and to complete the
activities offered.

Suitable Metaphors For Young Children

Metaphor designs for children require the use of source domains
that are familiar to young children in order for appropriate and success-
ful interactions to occur. The environments that young children are
exposed to differ from those of adults thus the metaphors that are
appropriate for adults are inappropriate for use with young children.
Sources domains that may be suitable for young children include objects
and places that young children are familiar with such as; books, posters,
activities centres, bed rooms, houses and televisions.

Metaphorslncorporated In“TVM”

“TVM” uses a metaphor of a television to enable children to
select one of the nine channels to access activities. The television
metaphor also enables volume control and an off switch. Children are
able to interact with the program because the television provides a
familiar object with already known and experienced modes of interac-
tion. Each of the activities also incorporates a number of metaphors
which guide the child in the appropriate way to interact. One of the
activities presents coloured balls and coloured boxes, the balls afford
placing in the boxes so this is the purpose of this activity. In this way the
activities and the metaphors are interrelated.

RELATIONSHIPSBETWEEN YOUNG CHILDRENAND

COMPUTERS

A definable relationship exists between young children and com-
puters and is dependent on the mechanisms that facilitate their interac-
tions (Figure 3).

Figure 3: The Relationship Between Young Children and Computers
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Young children require sufficiently developed cognitive ability,
physical skills and knowledge in order to interact with the activities,
hardware and metaphors used in computer systems. Successful interac-
tion is dependent on each of the components within the relationship
being at an appropriate level.

The first component required in order for a child to interact effec-
tively with the computer is an appropriate level of physical develop-
ment. The physical development required consists primarily of the fine
motor co-ordination necessary to use input devices. A young child can
only interact with a computer effectively if an appropriate method of
input is provided such as a touch screen, mouse or trackball. If a young
child is not able to use the input device independently this should not
necessarily prohibit interactions. Initial interactions may require assis-
tance from an adult, which can subsequently be withdrawn. The style of
interactions may also be used to progressively develop the young child’'s
physical skills.

The second ability required is an appropriate level of cognitive
development. For the child to use the computer s’lhe must first possess
a desire to interact with the computer. This curiosity may be generated
from an internal source such as the young child attempting to simulate
adult use of a computer. Alternatively, the desire to use a computer may
emerge from an external source such as encouragement from parents,
other adults or children. The other cognitive requirement that young
children require is the ability to sustain concentration on a task. Both
the desire and the concentration could be nurtured within young children
by providing activities that are appropriate, interesting and engaging.

The third component that young children need to interact success-
fully with a computer is the requisite knowledge that enables them to
interpret the interface and thereby complete the appropriate interac-
tions offered. Young children depend on meagre and developing re-
sources acquired in just two or three years in order to interact effectively
with the computer. Children are lacking knowledge that an adult often
takes for granted, such as the ability to read and interpret other sym-
bolic representations. Therefore, the use of metaphors designed specifi-
cally for young children can aid their interactions with a computer by
allowing them to access their limited experiential knowledge by the
representation of material that is primarily visual and familiar. The
metaphor must be necessarily within the realm of the young child’s
experience for the transference of knowledge to occur and thus aid their
current interactions with the computer.

Successful interfaces are conceptualised via the use of metaphors
to ensure immediate and satisfactory access to the computer for young
children. Sensitivity to the level of knowledge that a young child has
accumulated is critical to the successful design of computer interfaces
using metaphors. If young children do not have the appropriate knowl-
edge, then no transference via prior knowledge will occur, and they must
postpone their current endeavours in order learn the required systemic
information. Alternatively, they may learn the information implied by
the metaphor during their interactions with the computer. Such knowl-
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edge acquisitions will complicate their endeavours, and thus increase
their cognitive load. For example, if a computer program uses the meta-
phor of a book, young children are able to interpret this as they are
invariably familiar with the concept of turning pages. A young child
may gain immediate access to the program and start to explore the
translation of the “book to a computer” interface. In contrast, if the
computer uses an unfamiliar metaphor such as a filing system, the young
child may need to learn the concept of a filing system prior to interact-
ing with the activity. Thus the child’s cognitive load would be increased,
as their lack of experiential knowledge necessitates learning the filing
system as well as the method of interacting with the computer.

CONCLUSON

Age-appropriate metaphors are an essential basis for interfaces for
young children. They must use source domains that are familiar to
children in order to be interpreted accurately. Young children are re-
stricted by their knowledge and experience but this can be ameliorated
by appropriate interface design. Children can independently interact
with multimedia if the appropriate forms of interactions are
conceptualised in the design.
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