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Effects of Age on Associating Virtual and Embodied Toys

SANDRA'Y. OKITA, M.A.

ABSTRACT

Technologies such as videos, toys, and video games are used as tools in delivering education
to young children. Do children spontaneously transfer between virtual and real-world medi-
ums as they learn? Fifty-six children learned facts about a toy dog presented through varying
levels of technology and interactivity (e.g., video game, stuffed animal, picture books). They
then met a similar dog character in a new embodiment (e.g., as a stuffed animal if first met
the dog as video character). Would children spontaneously generalize the facts they learned
about the dog character across mediums (dynamic and static environments)? Results indicate
that younger children were more likely to generalize facts across mediums. Specific aspects

of the level of technology and interactivity had little effect.

INTRODUCTION

RECENTLY, there has been a growing concern re-
garding potential confusion between virtual/
technological and real worlds, particularly in the
form of media violence. Most of the research on
media violence addresses middle school, adoles-
cence, and young adulthood, since aggression at
these ages can result in greater problematic outcomes
compared to in the preschooler ages. This is be-
cause the media has linked violent TV viewing
among adolescents and young adults to subse-
quent aggressive acts and antisocial behavior. How-
ever, it is not clear if the confusion has to do with
the interactive nature of engagement, the differing
dynamic and static environment, or the develop-
mental stage of individuals.

Is there any other influence the media may have
on children besides violence? Presently, most par-
ents, educators, and the public are more concerned
about the impact of media violence on children and
adolescents. Most feedback given to the general
public focuses on the link between media aggres-
sion and crime. However, it is important to note
that the media is known to affect children at a wider
range, both positively and negatively.

Paik and Comstock! looked at the effects of tele-
vision violence on antisocial behavior of children
and adults from 3 to 70 years, with 85% of the sam-
ple between 6 and 21 years. The analysis revealed a
significant correlation between television and ag-
gressive behavior regardless of age. The greatest ef-
fect size was found in preschool children, even
though, by the nature of their age and size, their ag-
gression was less problematic. However, there is
danger in dismissing these results, especially when
the potential long-term consequences and subse-
quent behavior could be troublesome for individu-
als and society.

A 20-year review by Dietz and Strasburger? sum-
marizes the multiple effects of television on child
and adolescent cognition and behavior. Topics range
from cognitive development, obesity, aggressive be-
havior, violence, drug use, suicide, sexual activity,
and promotion of stereotyping. These earlier find-
ings of the effects of television on children have
provided the basis for much of the recent research
toward content analysis and viewing patterns. This
has led to the widely accepted premise that chil-
dren gain knowledge, learn behaviors, and have
their value systems significantly shaped by expo-
sure to the media. It is essential to look at this issue
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not only from content or viewing patterns, but also
the features that accompany the content, such as in-
teractivity, different medium, and age, when the
long-term consequences and effects on subsequent
behavior are apparent.

This study focused on whether or not young chil-
dren transferred what they learned about a toy
character from one medium to another (e.g., stuffed
animal to computer game) and whether the interac-
tivity of the toy and/or the age of the child had an
effect. This study explored the following two ques-
tions: (1) How are children’s abilities to accurately
link information to a toy character affected by the
interactive nature of the toy? (2) Does the child’s
age influence the information they generalize be-
tween media? There is reason to believe that young
children’s understanding of the relation between
video and reality is far from complete, and there is
a high possibility that several factors may influence
the transfer of information from one medium to
another. Ideally, this form of research can generate
information to assist in the design of developmen-
tally appropriate educational toys for young children.

Children’s perceptual and conceptual development

Among the factors that have been associated with
how children gain knowledge and how media im-
pacts children in behavior and cognition, the area
of perceptual and conceptual development during
the preschool years is very important. The impor-
tance of this age period can be seen in the work of
Paik and Comstock,” which shows that the pre-
school age has the largest effect in the correlation
between television and aggressive behavior. Because
this is a critical age period where a child’s concep-
tual and perceptual knowledge develop, it is cru-
cial to see how young children distinguish between
technological and real worlds, and to explore the
possible difficulties and confusions they may have.
Meltzoff? showed that children as young as 14-24
months were able to make sense and learn from a
two-dimensional video image and suggested that
young children can accurately map information to
the toy represented in the video, as well as transfer
and apply that knowledge appropriately in the real
world.

Based on Meltzoff’s results,? in this study there
are two dependent measures. The first is “Accu-
racy,” which evaluates if a child remembers the
facts presented about a toy presented by the experi-
menter. The second measure, “Transfer,” indicates
when a child uses the information given about a
toy character in one embodiment (e.g., a stuffed ani-
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mal) and applies it to the character in another em-
bodiment (e.g., video game).

Interactive media: computer—human interaction

Violent TV and violent video games have led peo-
ple to blame video game violence for real-life vio-
lence, and research findings from Anderson and
Bushman* have shown that playing violent video
games not only increases aggressive behavior, but
is also linked to aggressive cognition and affect,
physiological arousal, and decreased prosocial be-
havior. Recent events, most prominently the highly
publicized school killings, have drawn attention to
the volatile confluence of media culture and devel-
opmental psychopathology. Commentaries and news
stories have made a possible link between recent
killers and video games, saying that the killing is
committed by individuals who habitually play vio-
lent video games. The focus is now starting to shift
from TV to video games.

The main difference between the video games
and TV is that one is an interactive media, and the
other is not. The negative influence may have pro-
gressed from an observation stance to an active
participant stance due to the incorporation of inter-
active media. In TV watching, you are receptive to
violence (you see people shooting), where the rela-
tion is in one direction: “video game violence to
real-life violence” taking shape in the form of ag-
gressive behavior. In video games, you receive, act
on, manipulate and control violence (you see and
shoot people). Video games offer a two-way inter-
action.

As McGee and DeBernardo® mentioned, not only
are video games interactive, they allow information
to flow back and forth between the technological
and the real world. In other words, a child can take
out real-life frustrations and fantasies into the tech-
nological world by acting them out in video games.
That experience may either stay in the virtual world,
or be applied back into the real world as real weapons
or acting out on false information. The rising num-
ber of school shootings and crimes by young chil-
dren may be the result of such an inconsistency or
gap between the overlapping mediums. Interac-
tivity is important because interactive media has
become a feature in various play, toys, games, edu-
cational devices, and social settings, which are areas
that can greatly influence a child’s everyday life. It
is important to study the effect of interactivity on
children, because this feature allows the child to
experience active engagement with an object or en-
vironment by bringing all sensory experiences to-
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gether. Because the interactive component will am-
plify the realistic component of the experience, it is
crucial to find out how interactivity may influence
the child in ways other than violence.

According to Weizenbaum,® interactivity can go
as far as to make a person believe they are talking
to another person when in fact they are interacting
with a computer program. With a program called
“Eliza,” people have formed compelling bonds with
the programs. “Eliza,” created by Weizenbaum,® was
the first computer program to create a conversation
with a human who takes the role of a psychoanalytic
Rogerian therapist. Users shared deep conversa-
tions for hours, believing that they were interacting
with a human, when in reality it was a conversa-
tional agent (often referred to as a chatterbot). See-
ing such powerful compelling bond between the
user and computer program, psychologists coined
the term “Eliza effect” to describe how people have
a willingness to see dumb objects with the full at-
tributes of intelligence. Weizenbaum mentioned how
an “extremely short exposures to a relatively sim-
ple computer program could induce such powerful
delusional thinking in quite normal people.” Inter-
activity can add to a person’s engagement and ex-
perience to a point that, it becomes so real, it can
create delusional thinking.

Weizenbaum’s quote reflects the impact Eliza
had on “normal people.” One of the possible rea-
sons why interactivity may have such a powerful
influence may be the population it addresses. Be-
fore, when computer access was limited to skilled
users and the user interface was difficult to oper-
ate, interactivity was not a feature that came easily.
Presently, with the accessibility of computers and
a friendly user interface designed for the general
public, response time and quality have led to a
more natural interaction, which subsequently di-
minishes cues that people may have used to distin-
guish between real and false information. Because
the general public may not be trained to see the
basic mechanism behind the program, they may
easily be tricked into thinking that a program such
as “Eliza” is intelligent, while experienced users
with some background can easily unmask the mech-
anism behind the program, seeing it as a simple
unintelligent program that just rephrases incom-
ing statements from the user. Interactivity may have
veiled many key features or cues that may have
helped users in the past to see and distinguish
what is real and virtual. While the skill to unmask
the veil may come with time, it is clear that the ma-
jority of adults as well as children may not have
the skills and knowledge necessary to do this.
Thus, interactivity has positive influences, which
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encourage engagement and provide active experi-
ences, but also negative influences, such as masking
information, diminishing cues, and causing delu-
sional thinking. This makes us wonder about the
kind of influence interactivity may have on young
children. It is important to study the influence that
interactivity will have on children since interactive
media has become an important feature in the
typical child’s everyday life. Such areas include
various forms of play, toys, games, educational de-
vices, and social settings.

Given that the interactivity of certain media are
related to increased expectancy and encouraged
engagement, could it be possible that such media
influence young children’s perception and under-
standing of information across mediums? To see
whether interactivity made a difference, two types
of toys—"Interactive” and “Non-interactive”—were
used. Interactive is defined as a toy where the
child can manipulate it (e.g., touching the stuffed
animal, controlling dog character in video game).
Non-interactive is where the child can only ob-
serve the toy. Children either worked with two
interactive versions of the toy character or two
non-interactive versions (e.g., the picture book,
video).

Information transfer across different mediums

The fact that violence in video games and TV
overlaps between the game world and real world
raises the question: Is it possible for young children
to experience confusion when exposed to overlap-
ping mediums? Many nonviolent children’s toys
such as video games, stuffed animals, action fig-
ures, picture books, and comic books are also found
in overlapping mediums. It seems unlikely that ex-
posure to such toys by itself will bring about ag-
gressive behavior. However, today’s toys overlap
in content where a violent movie becomes video
games, and is sold as action figures and comics
(e.g., G.I Joe, Spiderman, Batman). Although the
toy itself may not be violent, the content does over-
lap across multiple mediums (e.g., Thomas the Train
in the form of a plastic toy, an interactive computer
applications of Thomas the Train, pictures of Thomas
the Train, and an animated video of Thomas the
Train). It is important to understand how young
children perceive these similar objects across differ-
ent mediums, especially when they are a part of the
child’s everyday play activity.

DeLoache’s study” showed that age was impor-
tant in symbolic understanding when applied to
problem solving. Even when the symbol (e.g., model
of room) used is similar to what it represents, there



AGE IN ASSOCIATING VIRTUAL AND EMBODIED TOYS

was still difficulty in mapping the object from one
medium to another because the children did not
understand that the object in one medium “stands
for” an object in another medium.

Instead of focusing on the application of sym-
bolic understanding to problem solving, this study
explored how children used the information from
one object in a particular medium to describe a sim-
ilar object in a different medium. Similar to De-
Loache’s experiment, similar toy objects were used
(stuffed animal dog, picture book, video game,
video) with similar features (Golden Retriever) that
are indicative of the same type of dog.

Holyoak and Spellman® have concluded that
transfer depends upon the development of a situa-
tional representation that is common both to the
original medium and to the transfer medium. This
study was interested in whether children would see
similarities between physical mediums with static
characters and TV mediums with dynamic charac-
ters, and whether this would influence transfer.
“Static environment” is where physical mediums
have static characters, and “Dynamic environment”
is where a virtual/technological medium has dy-
namic characters. Each child heard four facts about
the toy character (i.e., name, age, hobby) in a physi-
cal medium which is labeled “Static” (i.e., stuffed
animal, holding a picture). They also heard four
different facts about the toy character seen in a vir-
tual/technological (video) world, which is labeled
“Dynamic” (i.e., videotape or video game). The order
of presentation was counter-balanced across chil-
dren. One question was whether children would
spontaneously generalize facts across mediums. For
example, would they say the video character’s name
that had only been mentioned when they played
with the stuffed animal?

MATERIALS AND METHODS

Participants

Fifty-six children (33-67 months) participated in
this study (23 boys, 33 girls), coming from mostly
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middle to upper class families. The children were
European-American (54%), Latino (21%), Asian
(16 %), and African-American (9%). For age com-
parison, children were divided into two groups:
younger children were 33-51 months, and older chil-
dren were 52-67 months.

Design and procedure

This study included a two-by-two mixed model
design (Table 1). The within-subject comparison
was environment (static versus dynamic), and
between-subject comparisons were age (younger
versus older) and toy type (interactive versus non-
interactive).

The children were assigned to one of two condi-
tions: interactive or non-interactive. They partici-
pated in one videotaped 15-min session that was
divided into playtime and interview time. Each child
played in two different mediums (static and dy-
namic) and were given a different toy in each
medium. The children in the interactive condition
worked with a stuffed animal and video game. The
children in the non-interactive condition worked
with a cartoon drawing of a dog and an animation
of a cartoon dog. The order was counter-balanced
between children.

During playtime, the researcher provided infor-
mation about the toy. The child was introduced to
the toy and told that he or she could play with the
toy while the researcher shared information about
it (e.g., name of toy, age of toy). Four facts were
given per toy (Table 2). After the information was
delivered, the researcher put the toy away and in-
troduced the child to the second medium (e.g., a
dog video game). The researcher shared four differ-
ent facts about the second toy. After the informa-
tion was delivered, the researcher put the toy away.
The facts involved could only be derived from lis-
tening, not from the appearance of or interaction
with the toy. During the interview, the researcher
showed the first toy and asked a total of eight ques-
tions (about the four facts told only for the first toy
and four facts for the second toy) while showing

TABLE 1. TwoO-BY-TWO MIXED MODEL DESIGN
Between subjects
Age Toy type Within subjects environment
Younger Interactive Static (stuffed animals) Dynamic (video games)
Non-interactive Static (picture) Dynamic (video movie)
Older Interactive Static (stuffed animals) Dynamic (video games)
Non-interactive Static (picture) Dynamic (video movie)
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TABLE 2.
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INFORMATION GIVEN AND QUESTION ASKED

Information set 1

Information set 2

Name (e.g., The dog’s name is Carmel)
Age (e.g., The dog is 3 years old)
Gender (e.g., The dog is a girl)

Siblings (e.g., The dog has one brother)

Favorite food (e.g., The dog’s favorite food is cereal)
Talent (e.g., The dog is good at playing hide and seek)
Favorite color (e.g., The dog’s favorite color is green)

Habitat (e.g., The dog sleeps by the fireplace at night)

Questions asked

1. What is the doggie’s name?

2. What is the doggie’s favorite food?

3. How old is the doggie?

4. 1Is the doggie a girl or a boy?

5. What is the doggie really good at playing?

6. Does the doggie have any brothers or sisters?
7. What is the doggie’s favorite color?

8. Where does the doggie sleep at night?

the first toy (e.g., “What is the doggie’s name?”).
Next, the researcher put the first toy away, brought
out the second toy, and again asked the eight ques-
tions. The questions purposely overlapped in content.

Measures

The two dependent measures are accuracy and
transfer. The accuracy measure evaluates the child’s
memory in relation to a specific toy. The transfer
measure shows if children take information from
one toy and apply it to another. This enables us to
ensure that the lack of transfer is not due to a lack
of memory. Accuracy was obtained by the sum of
correctly remembered facts associated with the right
toy. The transfer score was obtained by the number
of facts associated with the wrong toy. Thus, a child
who remembered all eight facts for toy 1 and all
eight facts for toy 2 would have an accuracy score
of 8(2 toys X 4 facts), but also a transfer score of 8.
For toy 1, if a child only answered the four ques-
tions associated with that toy, and for toy 2, the
child only answered the four questions associated
with that toy, the child would receive an 8 for accu-
racy and a zero for transfer.

RESULTS

The results are shown in Table 3. There was a sig-
nificant Age by Score (type: accuracy vs. transfer)
interaction (F = 13.2, p < 0.05). Older children had a
higher accuracy score and a lower transfer score
compared to younger children, but little difference
was found between the two measures in younger

children. No other significant results were found.
The type of media made no difference. The second
part of the table shows the mean comparison of the
Interactive and Non-interactive conditions. The third
part of the table shows the effects of Static and Dy-
namic environments. The overall value of the mean
is low because it is a comparison by character, and
not combined.

To get a closer look at the effect of age, Table 4
shows actual age as a continuous variable in corre-
lation analyses. Older children have better memory
overall. Results indicate a significant relationship
between children’s accuracy scores and age (r =
0.281, p < 0.05). However, there was little correla-
tion between age and transfer (r = —0.7). This is be-
cause the older children did not confuse the two
toys and hence had lower transfer scores. Because
younger children remember less to start with, they
have less to transfer.

In Figure 1, transfer is subtracted from accuracy,
value is correlated with age, and there is a relatively
strong correlation (r = 0.36). Younger children are
more likely to transfer what they remember. Younger
children either perceived the two toys as being
equal or had difficulty distinguishing between the
two toys. The data also suggested that children
around 52-54 months started to distinguish the two
toys as being different.

DISCUSSION

The prediction was that that older children will
have a higher accuracy and lower transfer score,
while younger children will have a lower accuracy
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TABLE 3. MEANS OF ToY TYPE, ENVIRONMENT, AND AGE (SD)

Age

Younger (=51 months) Older (=52 months)
Accuracy 5.0 (1.6) 6.0 (1.6)
Transfer 5.0 (1.9) 4.5 (2.6)

Toy type

Interactive Non-interactive
Accuracy 5.7 (1.6) 5.4 (1.8)
Transfer 5.1 (2.0) 4.5 (2.5)

Environment
Static Dynamic

Accuracy 2.8(1.1) 2.7 (1.1)
Transfer 2.4(1.2) 2.4 (1.3)

score and higher transfer score. As a result, in our
study, the age variable had a significant impact on
the level of accuracy and transfer. This finding was
similar to the results found by Paik and Comstock,!
where preschool age had a large effect in correla-
tion between television and aggressive behavior.
The significant effect found with the preschool age
was similar to our study, but different in that their
study is linked to aggressive behavior, while this
study linked information transfer between two
similar objects in different mediums.

The central results in our study show that older
children (52 months and above) have a higher accu-
racy level and lower transfer level, while in younger
children (51 months and below) there is little differ-

ence between the two. This may suggest that, while
older children are able to distinguish the two simi-
lar objects as different across both mediums, younger
children may perceive the similar objects as being
the same rather than different.

The two toy objects that the child interacts with
(stuffed animal dog and video game of dog) have
similar features (both represent Golden Retriever
dogs), but are not identical, in that one is a stuffed
animal, and the other is a computer graphics image
of a dog. Even though the two toys are not the
same, many of the younger children (at or under 51
months) are either confused between the two or
perceive them as being the same. This was similar
to the findings of Flavell et al.,® where children paid

TABLE 4. CORRELATION BETWEEN AGE IN MONTHS BY (TTTRANSF:TRANSFER, TTACC: AcCURACY, AMINUST:
DIFFERENCE[ACC — TRANS]), MEAN AND SD

Correlations
EXACTMTH» TTTRANSF> TTACCe AMINUSTY
EXACTMTH Pearson Correlation 1 —0.066 0.281 0.361
Sig. (2-tailed) 0.627 0.036 0.006
Sum of squares and cross-products 3974.214 —70.143  218.357 288.500
Covariance 72.258 —1.275 3.970 5.245
N 56 56 56 56

aExact month in age.
bTotal Tranfer Score.
<Total Accuracy Score.

dThe difference (Accuracy Score minus Transfer Score).
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FIG.1. Difference (accuracy — transfer) by age in months.

more attention to the referent of image than to the
actual image itself. The two studies are different in
that the children only made a referent by confusing
the two objects, or seeing them as the same, but did
not make any referent of action or movement to the
image. A possible explanation for this difference
may simply be a developmental issue in memory,
where the older children had better memory than
younger children. To clarify this, additional experi-
ments need to be done.

Results from our experiment showed no signifi-
cant difference between interactive and non-inter-
active toys, suggesting that interactivity had no
effect on the information obtained in the different
mediums. It was possible that several factors have
contributed to the results. One possibility is how
the effect was measured. The effect is measured by
using the accuracy and transfer measures, but what
determines the score was the information given
about the toy during playtime. In this experiment,
the information about each toy is intentionally neu-
tral from the toy object itself, to avoid the possibil-
ity that children will use perceptual information to
respond to the questions. Perhaps this strategy is
overly cautious, and may explain the lack of signif-
icant effect or relationship of the toy type on the

measure. To begin with, there is little if any strong
link between the toy type and the content of the in-
formation given, which may have contributed to
the insignificant result.

The study tests whether overlap in the different
mediums contribute to any gaps or inconsistencies
in young children. The hypothesis is that the medium
would have a significant impact on the retrieval
and application on the information of an object
across multiple mediums. The results showed that
medium was not a significant factor in the accuracy
and transfer of information. Several factors may
have contributed to this result. One possibility is
the way the information was carefully controlled so
that there is no link between the environment and
the information given. In this study, little emphasis
is put on linking the content of the information to
the environment, or linking the interaction to the
medium. Because the information and interaction
is so neutral to the environment, it is not surprising
that there is no significant relationship between the
two. For transfer to occur, there is a need to create a
common situational representation across multiple
environments, but from the results, it seemed that
that is not enough, and content and interaction may
also be a key factor.
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Contribution to other areas

Another area of contribution this basic research
may have is in designing virtual reality therapy, in-
tervention, and educational applications. Many suc-
cessful virtual reality therapy applications have
appeared for phobia treatment, ADHD, eating dis-
orders, and pain management, but little focus has
been made on exploring which specific factor or
technology contributes to the success. Finding out
whether it is the interactive nature of engagement,
the differing dynamic and static environment, or
the developmental stage of individuals, can con-
tribute to the design and development of an effec-
tive virtual therapy application for specific age
groups. The Cyber Therapy Model'? proposes a
model where real life factors and therapy methods
are combined with information technology (IT) to
create a virtual environment (VE) friendly therapy
method. In the model they mention how some Real
Life Therapy Methods (RTM) with certain charac-
teristics may need to undergo modification to be
VE friendly. The model refers to these characteris-
tics as being either IT friendly or unfriendly. Ex-
ploring the impact of different factors (Interactivity,
Age, Dynamic/Static environment, Narrative Plot,
Presence, Immersion) through basic research can
help identify which characteristics are IT friendly/
unfriendly, and how one might find a way to mod-
ify old methods, or create new therapy methods
that are most effective in the virtual environment.

CONCLUSION

Dietz and Strasburger? summarized that the ef-
fects of television on children’s behavior can ap-
pear in cognitive development, obesity, aggression,
drug use, and stereotyping. These findings have led
to the widely accepted premise that children gain
knowledge, learn behaviors, and shape their values
through media and technology.

Whether in play or study, technology will be used in
learning tools at children’s schools and home settings.
It is important to know whether children relate what
they learn to other mediums, for good or bad. This
study found that younger children are more likely to
assume a similarity across mediums than older chil-
dren, and that the specific media did not change this
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pattern. Thus, to prevent young children from confus-
ing media and reality, it will be necessary to find ex-
plicit ways to help them mark the differences.
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