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Abstract—The talking-head animation has potential in
attracting students’ attention and as such, it can be used as an
effective instructional tool in various learning conditions.
However, its use could cause emotional disturbances and
feelings of uneasiness among learners. Especially, if the design
of the talking-head character is too realistic that resembles an
actual human. Such condition is also known as the Uncanny
Valley phenomenon. In this paper, a research conceptual
framework on the role of talking-head animation with varying
levels of realism and its effects on students’ emotions in learning
will be addressed. In particular, the discussion will be grounded
on the relevant theories and principles and also based on review
of the relevant literature.

Index Terms—Emotion, pedagogical agent, realistic level,
talking-head, uncanny valley.

I. INTRODUCTION

Rapid advancement in computer and multimedia
technology, especially in the area of digital animation has
made the design, development and implementation of this
multimedia component become faster and easier. Profoundly,
impacting many diverse areas and fields including education
[1]. In fact, this advancement has heightened the needs of
innovating it for effective use in the teaching and learning
process in the classroom [1], [2]. To date, a host of strategies
in presenting digital animation that serves as learning aids are
available, one of which is the talking-head animation.

Basically, the talking-head animation is a digital character
designed to look like the human face that can speak or
verbalize words by synchronizing the movements of its lips
with the audio narration. In particular, talking-head animated
displays are only limited from head to shoulders. The audio
narration of the talking-head can be the recorded audio from
the actual teaching of a teacher in the classroom. Therefore,
the animator or developer only need to focus on animating
the talking-head accordingly with the relevant animation
software. Nowadays, numerous software are available for the
purpose, among is Crazy Talk.

This condition gives a strong, vivid impression of a
character that speaks or explains like an actual human being
[3]. In this regard, the proper design and use of the
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talking-head animation can surely help in enhancing
students’ motivation and maintaining their motivation
throughout the learning process [4], [5].

Il. TALKING-HEAD AS A PEDAGOGICAL AGENT

Over the recent years, many digital virtual characters have
been widely used as pedagogical agents in a diverse range of
fields and contexts, such as the characters of video games or
as avatars for online applications [6]. In principle, a
pedagogical agent is a virtual character displayed on a
computer screen that plays the role of delivering or
presenting the learning contents in multimedia environments
[71, [8]- Typically, such an agent is designed in various forms
such as animals [9], objects, and organic characters
resembling the human [10] and talking-head as well [11].
Whereby, this article will only focuses on talking-head as
pedagogical agent.

In particular, a talking-head pedagogical agent can be
presented in a spectrum of extremities, from being a simple
character such as animated static image to a complex one
such as a 3D animation [12]. Fig. 1 shows various forms of
pedagogical or virtual agent characters used in various
applications.

Fig. 1. (Left) — an animal-like character [9], (Center) — an object-based
character [10], (Right) — a talking-head [11].

In principle, a talking-head animation displayed on a
screen interacts with the user using voice or texts [3], [13]. In
this respect, the application as multimedia-based learning
material can certainly assist in creating a conducive and
effective learning environment [14]. The talking-head
animation has the ability in attracting students’ attention to
ensure that they stay in learning for longer time and duration.
This will also ensure that students will persistently be
engaged in the learning activities, which could make the
learning both educational and fun [13]. Ultimately, affecting
a positive impact on their emotions and motivation as well
[11], [15]. In addition, from the psychological perspective,
the use of such a novel learning aid can assist students in
dealing with their negative emotions, such as anxiety, in
learning certain subjects or courses [7].

Despite the recognition of the educational benefits of using
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the talking-head animation, several scholars have been
cautionary in advocating a wholesale use of such aid, given
that some studies have shown less promising findings. For
example, a study carried out by [16], who examined the
effects of using a talking-head animation with various levels
of realism, found that there was no significant impact on the
learning performance. Meanwhile, a study by [17] found that
there were no significant effects on emotion between an
experimental group that used learning materials enhanced
with a talking-head animation and the control group that used
text displayed on the computer screen.

In view of the inconsistency in the findings of previous
studies, it can be reasonably argued that it is vital to prioritize
the selection of a proper character of the talking-head in
designing and developing instructional materials. Failing to
heed this priority can have a serious repercussion that can
adversely affect students’ learning [17]. In view of such heed,
[18] strongly advocate that the design of the character of the
talking-head must closely resemble the human face as
naturally as possible, but it must not be too realistic.
Otherwise, a digital character looking too real like a human
would make users less receptive, inducing a sense of lack of
confidence with such a character [19].

Arguably, the proper use of a character of a talking-head
together with other learning materials can help induce and
sustain positive emotions of students throughout the learning
process [20], [21]. Nevertheless, studies on talking-head
animation with varying levels of realism have shown that
such a character would induce a range of emotions, with
some becoming negative as the levels of realism reached high
realism resembling the human appearance [22]. Apparently, a
character that is too realistic can badly affect users’ emotions,
making them feel uncomfortably uneasy [23], [24]. As
widely acknowledged, emotions wield a significant impact
on students’ motivation, with positive emotions being able to
motivate students to persist in learning. However, the reverse
is true with negative emotions that demotivate students to
continue with their learning [25], [26]. Surely, emotions can
have a profound impact on students’ learning, the
effectiveness of which depends on the type of emotions as
being either positive or negative.

In addition, the facial expression of the character of the
talking-head may also influence users’ emotions. Essentially,
such expressions can be divided into several types of
emotions, such as anger, fear, happiness, sadness, surprises
or neutral expression [22]. In particular, users see positive
facial expressions, such as a happy expression, as being
friendlier or more cordial that helps create a positive effect on
their emotions compared with negative facial expressions
[22]. Thus far, previous studies have not specifically focused
on examining the expression factor and the level of realism of
the character of the talking head, particularly in investigating
their impacts on the learning motivation of the students.

Based on a review of previous studies, it can be reasonably
argued that the talking-head character that is too realistic can
have a negative effect on users’ emotions compared with
such a character that is not too realistic [27]. Clearly, such an
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argument begs a question; will a character of the talking-head
with varying levels of positive expression produce the same
results as above? Arguably, a positive facial expression, such
as smiling, will probably be more effective in eliminating or
minimizing negative effects on users’ emotions.

IV. THEORETICAL FRAMEWORK

The theoretical framework developed in this study is based
on the theory of Control-Value of Achievement Emotions
that deals with emotions in learning and on the Uncanny
Valley phenomenon. Essentially, the theory of Control-Value
of Achievement Emotions, which was conceptualized by
Pekrun [28], focuses on the emotions of achievement that
aims to analyze the causes of changes in emotions and the
effects of such emotions on individuals in the learning
environment [28], [29]. More specifically, in the learning
context, achievement emotions are emotions personally and
directly felt by students based on their attained achievements
derived from the learning activities in which they have
participated [30]-[33].

Theoretically, such a theory posits that achievement
emotions can be divided into three values or dimensions,
namely emotional reactions (being either positive or
negative), the level of emotional activation (activating or
de-activating), and the object focus (the activity or the
learning outcome) [30]. From these three dimensions, a
three-dimensional taxonomy was developed accordingly to
explain the concept of achievement emotions [31], as shown
in Fig. 2.

Positive Negative
Object Activating Deactivating Activating Deactivating
Focus
Activity - Enjoyment - Relaxation - Anger - Boredom
Focus
- Frustration
Outcome - Joy - Contentment - Anxiety - Sadness
Focus
- Hope - Relief - Shame - Disappointment
- Pride - Anger - Hopelessness
- Gratitude

Fig. 2. The three-dimensional taxonomy of achievement emotions based on
the theory of Control-Value of Achievement Emotions [31].

Based on the three dimensional taxonomy of achievement
emotions, positive emotions experienced by students during
learning activities can be divided into two levels of emotional
activation, namely activating (e.g., happiness enjoyment) and
de-activating (e.g., relaxation). In particular, positive
emotions, such as the feelings of fun or happiness
(enjoyment), felt during learning can help improve students’
motivation; in contrast, negative emotions, such as the
feeling of boredom, can adversely affect their motivation in
learning [20], [34].

Premised in this context, a study that examine the
dimension of positive emotional reaction (e.g., the feeling of
fun) and identifying the level of realism of the talking-head
character that can enhance students’ positive emotions in
learning seems relevant.
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The second theory grounded is based on the Uncanny
Valley phenomenon, which essentially explicates the
relationship between the level of a character’s realism and the
level of comfortableness and human emotions [24], which is
graphically represented by Fig. 3. Specifically, this theory
propounds that an animated character that looks too realistic
would negatively affect the level of comfortableness and the
emotions of users who are watching such a character [23],
[24], [35]. As such, it is vital to emphasize the proper
selection of the level of realism to be used in the development
process of an animated character. The failure of which can be
detrimental to students’ state of emotion, in which the
Uncanny Valley phenomenon can materialize [4], [36], [37].
In view of this risk, the study on the theory of Uncanny
Valley to examine whether students’ emotions induced by the
various talking-head character design approach could affect
their learning seems also important.
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Fig. 3. The uncanny valley [24].

In detail, the Uncanny Valley phenomenon explains the
relationship between the character's realistic level and the
level of human’s comfort and emotion. This phenomenon
explains that characters designed in an unnatural approach
can cause discomfort among people who see it. Based on the
Uncanny Valley graph, the acceptance rate for a character
increases positively when the character is human-likeness.
However, the level of acceptance of humans is found to
decrease to a negative level when the character is in a scary
form. This is because humans rate such character designs as
strange and eerie. This decline in acceptance rate is known as
the Uncanny Valley. The human acceptance is back in the
positive direction when the character is actual human.
Although this phenomenon was initially directed towards the
robotics field, the same phenomenon also occurred due to the
realistic level of animated characters. Uncanny Valley's
phenomenology for animation suggests that overly realistic
animated characters resembling actual humans have the
similar effect of discomfort and awe on the audience.

V. THE CONCEPTUAL FRAMEWORK OF THE STUDY

Based on the critical review of the current literature and the
selected theories, the researchers proposed a conceptual
framework of the talking-head animation as a pedagogical
agent as shown in Fig. 4. As highlighted, a talking-head
animation based on a character with a proper level of realism

is expected to wield a significant effect on students’ emotions
in learning. Particularly, based on the theory of
Control-Value of Achievement Emotions [31], positive
emotions felt by students, such as the feeling of happiness or
fun (enjoyment), during learning can help elevate heighten
their motivation and emotions in learning. Certainly, positive
emotions can help motivate students to keep learning over a
meaningful duration. Nonetheless, the level of realism of the
character of the talking-head may be the key factor that
causes a change in students’ emotions in the learning session.
As such, it is important to identify the appropriate level of
realism of such animation prior to developing and
implementing it in the classroom.

As stressed earlier, a digital character looking too realistic
could cause a negative effect on the state of motivation and
emotions of users. Inevitably, the occurrence of such an event
is due to mistakes in determining the proper design of the
talking-head character. From the standpoint of the Uncanny
Valley phenomenon, it thus becomes vividly clear that the
level of realism of such a character is an extremely important
element that needs to be highly emphasized in designing the
talking-head animation to ensure users’ emotion will not be
compromised. Moreover, the negative emotions felt by
students toward such a character can probably lower their
level of motivation to the point that they become reluctant to
continue with their learning. Unmitigated, such a state of
affairs can have a lasting effect on their emotions in learning.

In addition, the facial expressions of the character need to
be given a strong emphasis in the design phase of the
talking-head as instructional materials. Such an emphasis has
its own merits given that, usually, users will judge a character
with positive expressions, such as a smiling face, to be
friendly. Consequently, exerting a positive effect on their
emotions.

Collectively, all the above arguments or assertions suggest
the imperative of identifying ideal talking-head with positive
facial expressions design. Which, can significantly influence
students’ emotion and motivation of overall learning
processes.

Emotions
toward a
character

Character of the
talking-head

Level of realism

Positive facial
expression

Talking-head Emotiorns in

animation

Fig. 4. The conceptual framework of the study.

VI. CONCLUSION

Clearly, the talking-head animation has a huge potential
that can be developed into a dynamic learning aid or tool. In
fact, the use of such a learning tool can help the teaching
practitioners (notably, teachers or lecturers) to diversify their
teaching methods in the classroom.

The application of talking-head animations as a
pedagogical agent in an interactive learning environment has

587
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a positive effect on students' emotions and motivations and is
able to create meaningful learning experiences. Talking-head
animations also have potential in promoting fun learning,
interesting and attractive learning environment that will
engage students in learning activities for longer duration.
Talking-head animations designed with attributes such as
cheerful and energetic are seen to have positive potential in
enhancing students' motivation towards learning.

It is worth to note, however, that the commission of errors
in the development of animations, especially in selecting the
character with an appropriate level of realism and facial
expression, can have a negative effect on students’ emotions
in their learning. In view of such a risk, studies need to be
carried out to examine the effects of the use of the
talking-head character with several levels of realism and
positive facial expression on students’ emotions. Specifically,
the studies focused on the effects of students’ emotions
toward such a character and, subsequently, on whether the
emotional effects on the level of realism could significantly
influence students’ emotions in learning. Clearly, the
findings of such researches can provide guidelines in
determining appropriate character that is able to promote
positive learning.
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