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Abstract. This study tries to use speech and dynamic emoticons as social cues
to create a more sociable human-computer interaction. A cross-cultural study
was conducted to investigate the influence of cultural backgrounds (Taiwan and
America) on children’s perceptions of sociability within human-computer inter-
action and explore how the management of social cues affects their engagement
in e-learning environments. A 2x2 (Taiwan/America, speech/dynamic emoti-
con) quasi experiment was conducted to investigate the effects of the independ-
ent variables on children’s perception of social presence and intrinsic motiva-
tion. Cultural differences in the perception of social presence are observed.
American children reported higher perceived social presence than Taiwanese
children did. No differences of effects of speech and dynamic emoticons on
children’s feelings of social presence and motivation are found. It suggests that
children’s social responses and learning motivations are triggered equally
strongly by the two social cues. These findings suggest that designers of educa-
tional technology could use speech or dynamic emoticons to build more socia-
ble interfaces that could boost children’s motivation in learning.

Keywords: Cultural difference, Sociability, Interaction design, Speech,
Dynamic Emoticon, Children.

1 Introduction

1.1 The Social-Emotional Interaction between Human and Computer

People are emotional and social. The role of human emotions is an influential factor in
the way people deal with and relate to objects and artifacts [22]. Given this, human
emotional needs and social desires have to be taken into consideration in developing
products for people. Research also reveals that human-computer interaction is on both
a social and emotional level. In light of the findings, new theories that enable or aug-
ment socio-emotional interaction between people and computers are explored [18, 24].
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Indeed, technologists have aspired to make computer interfaces more human-like and
sociable because it is suggested that more humanized interfaces convey a sense of
comfort and ease to the user [15, 27]. Besides the use of sophisticated computing tech-
nology or artificial intelligence, utilizing social cues in user interface may offer an un-
complicated and inexpensive way to achieve the goal of humanized interface.

Moving beyond theory, several experimental studies have demonstrated that people
do not respond to a computer merely as a tool. Instead, a wide range of social rules
and learned behaviors lead humans to interact with and attitudes toward computers
[23, 26]. The finding that people appear to have social relationships with computers
raised attention for its potential to promote the interaction between humans and com-
puters. Computers could act as social partners of humans. From this perspective, Nass
et al. [20] have empirically proven that people socially interact with computers and
claim that “Computers are social actors (CASA)”. CASA claims that computers that
exhibit social cues can convey a sense of sociability and intimacy and thereby induce
social responses from people, which lead people to treat computers in the way as they
treat other people. Just as mentioned by Norman [22], people have evolved to inter-
pret even the most subtle of indicators and are predisposed to anthropomorphize, and
so to project human emotions into everything. Thus, anthropomorphic responses can
bring great delight and pleasure to the user of a product due to human tendency to
interpret and anthropomorphize things.

1.2 Enhancing Social Presence in Computer-Mediated Learning Environments

CASA paradigm is based on a concept of social presence, and involves the social re-
sponses of people not to other entities within a medium, but to cues provided by the
medium itself [16]. The degree of social presence supported by the media used in
learning environments can also affect learning. Gunawardena [6] agues that social
presence is necessary to enhance and improve effective instruction in both traditional
and technology-based classroom. Studies have suggested that enhancing social pres-
ence in an e-learning environment can instill the learner with an impression of a qual-
ity learning experience [21, 29, 34]. As claimed by CASA paradigm, computers are
social actors. It suggests that a learner can perceive the social presence created by the
computer itself. Thus, computers may be perceived on social dimension to improve
motivation while a single learner participates in a computer learning activity with no
instructor involved. Such experiences may enable an individual to perceive that an-
other social being exists and is interacting with them.

Studies have tried to study the affective and emotional dimension of people’s inter-
actions with computers in the hope of proposing a new direction for educational
software design [1, 177, 30, 31]. The results suggest that designers may consider de-
veloping products that deliberately elicit social responses from learners. Employing
social cues derived from social psychology and sociology to interface design can en-
able users to sense a high degree of social presence from the medium itself and a
sense of intimacy accordingly. Given this, human-computer interactions can be im-
proved by incorporating a set of social cues into user interface design by replicating
human-human interaction. The current study attempts to use two important social
cues in interpersonal communication, speech and facial expressions, as social cues in
e-learning environments and examine the effects of the two social cues on children’s
perceived social presence and learning motivation.
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1.3 Speech vs. Dynamic Emoticons

Just as the brain processes voices differently than all other sounds, it processes faces
differently than all other objects [19]. To compare the two social cues, dynamic
emoticons and speech, involves further issues of nonverbal communication versus
verbal communication as well as visual modality versus audio modality. Posner et al.
[255] argued that visual stimuli are less likely to automatically engage attention than
auditory stimuli, and people have to learn to direct their attention to visual informa-
tion. Compared with texts and symbols in the visual channel, speech in the auditory
channel is less cognitively demanding [73]. Besides, speech is a dynamic process
which can trigger people to focus on the content and keep the audience in awareness
during its creation [1], leading to exerting a high degree of social presence.

Judging from above, speech seems to be superior to emoticons. The sound of
speech is effective in gaining users’ attention; nevertheless, Zaidel and Mehrabian
[36] claimed that faces are more important than voices in interpersonal interaction. As
mentioned above, dynamic emoticons being visual cues may not draw as much atten-
tion as speech in terms of sensory aspects. However, the dynamic emoticon as a rep-
resentation of the facial expression which is most powerful channel of nonverbal
communication and expresses more explicit emotions fitting in the situation than
speech does. Speech may transmit emotional messages by changing pitch, tempo as
well as loudness, but research revealed information about emotions transmitted by the
facial expression is more precise than speech [3]. Burns and Beier [1] also pointed out
that visual cues are also more influential and accurate than vocal cues in the designa-
tion of a mood state. Moreover, Ekman [3] indicated that happiness is an easily rec-
ognizable facial expression, while it is more difficult to identify in the voice. These
strengths may enable dynamic emoticons to receive more attention and as such yield
higher social presence. Thus, it is interesting to investigate whether dynamic emoti-
cons used in computer interfaces have the same effect on children’s feeling of social
presence as speech does. The two social cues, speech and dynamic emoticons, used to
enhance the level of social presence in e-learning environments are derived from in-
terpersonal communication. As communication is involved in the issue, it is inevitable
to consider the factor of the cultural differences because the communication process is
different in individualistic and collectivistic cultures or in terms of low-context and
high-context communication.

1.4 Cultural Differences in the Perception of Social Cues

To understand cultural differences, Hofstede’s International cultural dimensions and
Hall’s high-context and low-context culture provide useful frameworks to approach the
issue [7, 9]. Hofstede proposed four international dimensions including power distance,
uncertainty avoidance, Individualism, and Masculinity. Although the concept of cul-
ture is multidimensional proposed by Hofstede, individualism-collectivism has been
empirically developed and is found to have the strongest variation across cultures.

The individualism-collectivism dimension is the preference to act as individuals
rather than as a member of a group [1010, 28]. It refers to the tendency to focus on the
needs of self as opposed to community and society. Cultures high on the individual-
ism dimension promote individual identity while collectivistic cultures are more
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group oriented. In terms of communication, collective cultures depend more on high
context messages, while individualistic cultures depend ore on low context messages
[11]. Thus, members in collectivistic culture value a more subtle form of communica-
tion. In other words, they would be more negatively affected by the less social cues
when going from human-human interaction to human-computer interaction in com-
parison to individualistic ones. As a result, the study expects that children from Taiwan
perceive a lower level of social presence in e-learning environments than children from
the US do.

Another lens to view cultural differences in communication is Hall’s concept of
high-context and low-context communications. Hall [8] points out that a high-context
individual as someone who engages feelings in a relationship. It suggests that low-
context cultures don’t differentiate as much as high-context cultures between in- and
out-groups. Thus, high-context communication involves emotions and closer relation-
ships while low-context communication relies on logical part of the brain and is less
personal. Individuals in high-context culture learn to understand others through non-
verbal responses while ones in low-context culture rely on verbal communication
more. Also, research suggests that information in the verbal content of East Asian
language is relatively low so nonverbal cues provide the missing link in the commu-
nication process [1212]. According to the difference in the usage of nonverbal com-
munication, the study assumes that speech and dynamic-emoticons feedbacks have
different impacts on the level of social presence perceived by children from different
cultural backgrounds.

Concluded from above, the current study attempts to employ speech and dynamic
emoticons as social cues in e-learning environments and to compare their effects on
children’s perceived social presence and motivation. Further, cultural differences in
the research issue are examined by recruiting participants from Taiwan and America.
Three questions are addressed in this paper. First, do the social cues of speech and
dynamic emoticons yield the same impacts on children’s perceived social presence
and learning motivation? Second, do different cultural backgrounds influence per-
ceived social presence and learning motivation? Third, what is the relationship be-
tween perceived social presence and learning motivation?

2 Hypotheses and Research Questions

Concluded from the individualism-collectivism dimension and low-context and high-
context communication in terms of cultural differences, it leads to the following hy-
potheses:

HI1. The effects of speech and dynamic-emoticon feedbacks on Taiwanese and
American participants’ perceived social presence are different.

H2. American participants perceived higher level of social presence in e-learning
environments than Taiwanese participants do.

The effects of speech and emoticons on children’s motivation in e-learning envi-
ronments are examined and the correlation between perceived social presence and
their motivation is investigated in the study. Three research questions are as follow.

R1. Do the two social cues, speech and dynamic emoticons, have same impacts on
children’s motivation in e-learning environments?
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R2. Do different cultural backgrounds influence children’s motivation differently
while participating in e-learning activities?

R3. Does the social presence perceived from the medium itself correlate with
learners’ motivation?

3 Method

Participants. Seventy-seven subjects participated at the study. Forty 5™ and 6™ graders
(21 girls and 24 boys) were recruited from an elementary school in Hsinchu, Taiwan.
Thirty-two 5™ and 6™ graders (15 girls and 17 boys) were recruited from 2 elementary
schools in Chicago, America.

Experiment design. A mixed factorial design of experiment was employed to in-
vestigate the effect of two factors. The first factor, cultural background, is a be-
tween-subject factor of Taiwan and America. The second factor, social cue, is a
within-subject factor of speech or dynamic emoticons. It is a two by two mixed fac-
torial design. The dependent variables were the children’s perceived social presence
and their intrinsic motivation.

Experiment material. The instructional material was prepared as a math problem-
solving practice program designed in Macromedia Flash. The instructional program
had seven math problems. The degree of level of the questions was discussed with
teachers of the selected schools. The feedbacks provided by the program including
presenting a text-based greeting at the beginning, showing the “right” symbol as feed-
back and automatically guide the participant to the next question when a participant
answers correctly, or showing the “wrong” symbol and text-based message which
suggested the participant to press “again” or “next” icon for proceeding when a par-
ticipant fails to answer correctly, presenting the counts of correct and positive com-
ments after all questions have been attempted.

The program then developed into two versions to present the two manipulated con-
ditions by providing speech outputs and dynamic emoticons in the above-mentioned
feedbacks. The emotion of speech and facial expression suitable for each feedback
were determined by the focus group, which was formed by two teachers and four stu-
dents. Speech used in the instructional program was created from recordings made by
two young ladies; one is from Taiwan and the other one is from America. Dynamic
emoticons start with a neutral face, which then continuously evolves into full expres-
sion. The speed of the dynamic display is 12 frames per second.

Measurement tools. The dependent variables of social presence and intrinsic motiva-

tion were measured using a set of paper-and-pencil questionnaires.

1. The first set questions adopted the four items proposed by Short, Williams, and
Christie (1976) to measure social presence, sociable/unsociable, per-
sonal/impersonal, sensitive/insensitive, and warm/cold, and applied a semantic dif-
ferential technique. (Cronbach’s o = 0.86)

2. The second set of questions was adapted from the Activity-Feeling Scales (AFS)
developed by Reeve and Sickenius (1994) and used to measure the subjects’ intrin-
sic motivation. The 12-item measure made up of separate 3-item scales to assess
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self-determination, competence, relatedness, and tension. The name and individual
items for each index are as follows: self-determination-- offered choice what to do, I
want to answer the questions, and my participation is voluntary; competence-- ca-
pable, competent, and achieving; relatedness-- intimate, involved with friends, part
of a team; Tension-- pressured, uptight, and easy (reverse). (Cronbach’s a. = 0.74)

Procedure. The study took place in the computer labs of the selected schools during
one of their computer class session or recess. Each participant was assigned to one
computer in the lab. The two conditions of speech and dynamic emoticon are coun-
terbalance. The experiment took around 100 minutes. Upon completing the experi-
ment, the subjects were debriefed and thanked with a toy.

4 Results

Social presence. Fig 1. shows the results of the perceived social presence. The analy-
sis of variance of within-subjects effects indicated that the effect of speech and dy-
namic emoticons on perceived social presence is not significant (F(1,75)=0.05,
p=0.83, 2 tails). No significant interaction effect is found (F(1, 75)=2.01, p=0.16, 2
tails). The H1 is not supported. The American participants reported stronger feelings
of social presence 6.85 (sd 1.47) than Taiwanese participants did 6.42 (sd 1.09). The
analysis of variance of between-subjects effects indicates that the American partici-
pants perceived significant higher social presence than Taiwanese participants did
(F(1, 75)=2.89, p<0. 05, 1 tail). The H2 is supported.

Intrinsic motivation. Fig 2. shows the results of the intrinsic motivation. The analy-
sis of variance of within-subject effects indicated that the effect of social cues on in-
trinsic motivation is not significant (F(1, 75)=1.13, p=0.26, 2 tails). No significant
interaction effect is found ( F(1, 75)=0.88, p=0.35, 2 tails). The analysis of variance of
between-subject effects indicates that the effect of cultural backgrounds on intrinsic
motivation is not significant (F(1, 75)=0.50, p=0.48, 2 tails). No cultural differences
are found in participants’ intrinsic motivation. Also, it is observed that no significant
difference in effects of social cues on intrinsic motivation.
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Fig. 1. Results of perceived social presence

Fig. 2. Results of intrinsic motivation
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Correlation between social presence and intrinsic motivation. The mean of Ameri-
can participants’ social presence and intrinsic motivation is 6.87 (SD. 1.20) and 6.66
(SD. 1.32), respectively. A highly positive correlation (Pearson r =0.75, p<0.001) is
found between the two variables. The mean of Taiwanese participants’ social presence
and intrinsic motivation is 6.42 (SD. 1.09) and 6.40 (SD. 1.28), respectively. A positive
correlation (Pearson r =0.69, p<0.001) is also found between the two variables. The
results indicate that feelings of social presence from a computer itself can mediate
children’s intrinsic motivation.

5 Discussion

The cultural differences in the perception of social presence are observed in the study.
The results support that American children perceived a higher degree of social pres-
ence than Taiwanese children did during interaction with computers. As mentioned
above, collectivistic cultures depend more on high context messages while individual-
istic cultures depend more on low context messages. Given this, members in indi-
vidualistic cultures would still feel comfortable with less social cues in human-
computer context compared to the real context. As predicted in H2, the finding shows
that American children feel stronger social presence than Taiwanese children do.
Wegerif [35] has proposed the concept of social threshold. The social dimension of
learning networks depended upon the extent to which learners were able to cross a
threshold from feeling like outsiders to feeling like insiders. It means that a leaner
would feel computer on social dimension while crossing the threshold. Regarding the
concept of social threshold, it has been observed that members in low-context cultures
like American don’t differentiate as much as high-context cultures between in- and
out-groups. The current study echoes the social threshold idea proposed by Wegerif.

No cultural differences in children’s intrinsic motivation in e-learning environ-
ments are found in the study. In other words, cultural backgrounds do not affect chil-
dren’s motivation while participating in e-learning activities. That children both from
America and Taiwan are exposed to various digital media and educational technology
nowadays as computers are wildly used may account for the results.

As for the effects of speech and dynamic emoticons, the results do not support the
expectation that effects of social cues on Taiwanese and American participants’ feel-
ings of social presence were different. The nonverbal usage in communication is dif-
ferent between in low-context and high-context cultures. The findings, however, are
not consistent with cultural differences in low- vs. high-context communication. It in-
dicates that speech and dynamic emoticons could yield the same level social presence
for children regardless of cultural backgrounds. Besides, the effects of speech and dy-
namic-emoticon feedbacks on children’s motivation in e-learning environments are not
different either. Therefore, the e-learning environments with the application of speech
or dynamic emoticons could equally motivate children to practice learning activities.

The development of a sociable interface has never meant the direct embedding of so-
cial cues without prudential consideration. Rather, it is required to investigate users'
attitudes and perceptions more closely. Comparing speech with dynamic-emoticon
feedbacks, the former is a channel of verbal communication and an audio modality
while the latter is one of nonverbal communication and a visual modality. The research
provides evidence that dynamic emoticons and speech almost have the same impacts on
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inducing social responses from children and engaging them in e-learning environments.
The results may provide designers with research based guidelines in consideration of
speech or emoticon techniques to design sociable interactions for children.

The study supports that the social presence perceived from the medium itself posi-
tively correlate with learners’ motivation. It suggests that the social presence provided
by a computer itself also can improve children’s motivation in computerized learning
with no instructor or other colleagues involved. Some research in educational tech-
nology has considered computers as being neutral cognitive tools and has emphasized
the cognitive and information processing aspects of learning [14]. Turkle[32] de-
scribed the computer as Rorschach to present the computer as a relatively neutral
screen onto which people were able to express their thoughts and feelings. Neverthe-
less, Turkle [333] indicates that the computational object is no longer effectively neu-
tral. People perceive computers on a social dimension and attribute personality and
emotion to them. Thus, the findings suggest that designers of educational technology
may move beyond an emphasis on merely cognitive aspects of learning with com-
puters and pay attention to the effects of social traits of computers.

6 Conclusion

People appear to form affective attachments to and affective relationships with ob-
jects. Our anthropomorphic perceptions may reflect the social nature of humans.
Computers are responsive and interact with people in more engaging ways, with
which people might expect to have a social relationship. From this perspective, this
study aims at incorporating social cues adopted from human-human interaction into
human-computer interaction to intensify the sense of social presence in child-
computer interaction and hence motivate them in learning activities. With technology
advancing rapidly, computer-mediated learning may come in a variety of applications
such as educational products, systems, interactive toys, or even robots. Creating a
social interface for those applications can help counterbalance the feeling of isolation
when children interact with them individually. In a world that is becoming increasing
globalized, a cross-cultural study helps us to obtain a comprehensive understanding of
the issue and the findings may benefit design and development for related products.
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