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ABSTRACT

Avatars act as digital representations of players or non-playing characters in games and other
online environments, and also play a key role key in educational games. This study looks at
gender differences that may impact on human avatar interactions, exploring the impact of
player gender differences and avatar gender differences that might impact on acceptance of
game technology for education. We also consider gender preferences for avatars across a
range of subject areas. We survey 332 participants and examine general acceptance of
educational games using the UTAUT framework. We find both males (n=202) and females
(n=131) rank performance expectancy, effort expectancy, social influence, facilitating
conditions and hedonic motivation, along with their behavioural intention to use the
technology favourably, although female rankings on all scales are significantly lower than
male ratings. This suggests that females are less confident in adopting game technology than
males for use in education. Participants also ranked a series of 5 male and 5 female avatars
on how well they might be applied to various educational domains. In most cases, the male
and female participants rank avatars consistently, although there are a few exceptions. Most
evident is the way the female avatars and male avatars are ranked for use in educational
games, indicating clear preferences by users for how avatar gender should be selected. The
survey also identifies potential benefits and issues associated with using avatars in
educational games.
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1 Introduction

Widespread access to personal computers, internet connectivity, and specific application areas such
as computer games, have all grown dramatically since the 1990s. As a consequence, technology
underpinning computer games for entertainment has been adapted for more serious uses such as
education. Virtual humans, or avatars, are one specific example of this evolving technology and it might
be expected that avatars will be a critical design component of many digital experiences. The broader
adoption of game technology for education seems inevitable, yet it is not clear if there might be gender
differences in the uptake of this technology. This study is motivated to explore some specific gender
issues in relation to adoption of game technology but also to gain a better understanding of avatar
design issues that must be considered if educational support is to be provided for the broadest range
of students.

The term "avatar" derives from the Sanskrit word "Avatara", meaning descent and is used to refer to the
descent of a god down into the world of mortals [46] and has become a common term in some computer
application domains where it is used to refer to the way a user or other virtual characters are represented
when they descend into a virtual computer world. The term appeared in foundational cyberpunk
literature such as "Neuromancer" [33] and later spread in science fiction novels such as "Snow Crash"
[68]. One of the earliest well-known uses of a digital avatar was "Ananova", a green-haired female avatar
designed to deliver news across the internet, appearing in August, 2000 [49]. The terminology has been
reinforced in movies such as "The Lawnmower Man" [26] and "Avatar" [15]. In 2020, the term is
ubiquitous with the notion of virtual humans used in computer gaming, virtual worlds and in many online
applications.

While digital or virtual humans play an important role in many video games, they are also widely used
for a range of serious tasks across many domains. For example, avatars are used as standardised
patients for medicinal training ([32, 64]), educational instructors for teaching students [6], pedagogical
agents to assist and support learning [10], and to act as participants in live-action role play for military
simulation and training [39, 69, 1]. In general, the primary uses of avatars include entertainment and
social interactions [23, 31]. However, avatar augmented role play has also emerged as a significant field
for simulation and training [13, 24].

In video games, there are typically two types of avatars that help the player learn new skills. Most
commonly, an avatar will appear briefly at the start of the game and teach the player the basics of the
game before leaving the player to expand their knowledge independently through experience. An
example of this is in the game Portal 2 [77] where a tutorial avatar is used to teach the player basic
movement skills and introduce the portal gun before leaving the player to build on their existing
knowledge and puzzle solving skills and advance further into the story. The second type of avatar is
more ubiquitous in the game, and responds to the player's situation, trying to provide help when the
player requires it. This avatar will appear at the start of the game to teach basic skills and then disappear
until either the story needs them, or the player is found struggling and needing further instruction. This
type of avatar is used in Total War: Warhammer Il [20], with the tutorial avatar appearing every few
rounds to remind a player of activities that they may have forgotten or to provide new tips on how to
overcome a challenge.

Using avatars for more traditional education, particularly in remote education, suggests itself as a natural
evolution of online gaming and other digital experiences that already use avatars. Although it is not clear
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how game technology for education is accepted and if there are gender differences in the potential
uptake of this technology. This is one question addressed in this study by using the Unified Theory Of
Acceptance And Use Of Technology (UTAUT) framework [80] to survey participants and then examine
any gender differences in how the use of video games in education might be accepted. The UTAUT
framework is discussed in more detail in the materials section.

It might be expected that designing appropriate cosmetic and functional attributes of educational avatars
can enhance behavioural, affective, and cognitive components of user engagement [53, 38]. Therefore,
another element of this study is to look at how the gender of the avatar might be important in various
educational roles. For example, do both male and female users prefer the same gender for an
educational avatar, and is this consistent across different subject areas? Might it be best to adopt
different avatar genders when teaching different topic areas? This question is addressed in the study
by using a set of 10 different avatars (5 male and 5 female) and allowing participants to rank their
suitability for education across the varied domains of mathematics, science, computing, art, language
and history. More detail of this area of the study is also described in the materials section.

Finally, the survey gathers open feedback from the participants about the possible advantages and
issues associated with both avatars and computer games being used in an educational context. In the
following section we consider previous literature in human avatar interaction to provide further context
for our own study.

2 Background

There are many design factors that can impact on a user's perception of an avatar. The look and feel
of an avatar may be critical in contexts such as education, so the general appearance and aesthetic
qualities of an avatar need to be considered. Avatar attributes such as age, attractiveness [42],
biological sex [86, 29] and ethnicity [59] are all identified factors that may impact on the way the user
perceives, and interacts, with the avatar. More specific elements such as face shape, hair colour, hair
style, eye colour and eye shape should also be considered [75]. These, and other cosmetic attributes,
such as, clothing and accessories [60] are reviewed in Section 2.1

The realism and humanness of the avatar is an overarching property related to both the cosmetic and
functional properties of an avatar. Users can sometimes experience a sense of uncanniness when
cosmetic and functional avatar properties fail to meet expectations of realism [47]. This traditional issue
associated with avatar realism and the notion of the "Uncanny Valley" [54] are likely to be ongoing
issues in educational games and therefore this topic is reviewed in Section 2.2. More background to
the area of educational games is also provided n Section 2.3

2.1 Avatar Attributes

The look of an avatar is likely to be an important factor in educational games. Avatars that are
considered more attractive may be perceived as more credible than less attractive avatars [42].
Attractiveness can be affected by the sex [21], with evolutionary and sociocultural theories suggesting
that males may place a higher value on physical attractiveness for mate selection than females [27]. In
general, rounder shapes tend to be associated with positive emotional valence giving rise to pleasant
and positive assessments, while angular shapes tend to be associated with more negative emotional
valence and hence unpleasant and negative assessments when viewing emotional expressions and
faces [82].
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An avatar might appear to be a child, someone in their mid-20s, or someone from an older age group.
The apparent age of an avatar relates directly to the physical appearance of the avatar, and this factor
may be critical in some applications. For example, when using avatars as standard patients in
medicinal training scenarios where the age of the avatar might need to be changed to suit the situation
[5]. Clothing and accessories can reinforce cues about age as well as the role or personality of an
avatar. For example, an avatar dressed in a military uniform may be viewed as highly disciplined and
well equipped, and thus be perceived as more trustworthy than an avatar dressed in a ballgown [45].
Like age, the level of trustworthiness an avatar displays may be especially important in learning
contexts [55].

The cultural identity of an avatar may be interpreted from physical features and additional cues such
as gestures or clothing choices. As a visual cue, ethnicity may be used to categorise other human and
human-like individuals [3]. Avatars that are more ethnically similar to the end-user are often seen as
more trustworthy and socially attractive [59]. When designing avatars for a global audience, it is
therefore crucial to ensure the appearance of an avatar is accepted by the user as culturally
appropriate. In general, the self-similarity of an avatar may have a significant impact on user behaviour
[84]. For example, if the avatar has a similar appearance to the end-user the chance of enacting
behavioural change is higher [84].

One way to help with avatar acceptance is the ability to customise the appearance of an avatar’s hair;
face shape, eye colour, age, clothing and accessories. This can be an important way for the end-user
to express identity, and so careful thought needs to be given to the variety of options provided to users
[60]. This may lead to a greater sense of connection or ownership of an avatar which is important for
representing identity in a virtual context [76, 87, 37]. Previous studies also suggest that allowing users
to customise their avatars increases satisfaction and loyalty to a video/computer game [70]. While most
end-users build avatars based on their offline appearance [48] many end-users improve or alter their
online looks when designing their avatar [51]. As well as individual-identity, customisation may allow
end-users to form a group-identity in online communities, using the projected identity of the avatar to
better engage with the group [48].

Central to this study is a consideration of possible impacts of avatar gender on experience. Patterned
use of avatars of different genders is already evident, with male avatars more likely to represent the
primary and secondary characters within a game than female avatars [83]. Despite the ability to
customize and change an avatar, the distinctions between feminine and masculine attributes appear
more exaggerated in cyberspace [62]. The appearance of the biological sex for an avatar may include,
female, male, and intersex forms, and the importance of this attribute has been highlighted in previous
research [8, 24, 43]. For example, it was found that men were more likely to seek help when ‘disguised’
as a female avatar [43]. The authors describe men as traditionally reluctant to ask for help, due to social
expectations placed on them because of their sex roles. Therefore, gender choice may be based on
preconceived social cues and expectations. There may also be perceived social benefits to gender-
swapping in online gaming, such as male players engaging as a female avatar to be treated better by
other male players [40]. Female avatars may also be preferred by both males and females when the
avatar is required to display a sad emotional expression [8].

The Proteus Effect [85] suggests that users will conform to the behavioural expectations associated
with the avatars’ appearance. In serious games, the choice of the avatar’s sex may be related to the
purpose or role of the avatar. A particular sex may be thought to have an advantage or ‘natural fit’ for
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that role. For example, virtual assistants are commonly female as there is a perception that females
possess ‘natural skills’ such as a willingness to offer help and anticipate the needs of others, making
them stereotypically more suited for this role [36]. In learning contexts, the sex of the avatar may be
influenced by these sex-based stereotypes, which in turn influences how learners engage with the
avatars [53]. In a study using virtual characters to gauge whether the avatars gender could persuade
the listener to change their attitude, female avatars were considered more persuasive by male
participants [86]. By contrast, female participants found the male avatar to be more persuasive [86].
This suggests that gender stereotypes that are common in social interaction studies [16, 25] are also
likely to impact on human-avatar interaction [86]. Avatar sex and personality may have considerable
implications for online self-representation and self-presentation [24] and so stereotypical notions of
the role of sex also suggest themselves as important in the design of an avatar for education.

Further, functional characteristics, such as movement and general behaviour, may also impact on how
an avatar is perceived [17]. The differentiation between cosmetic and functional characteristics may
also blur, for example, where a cosmetic characteristic such as ‘grey hair’ may imply a functional
characteristic such as the agility of the avatar's movement. Likewise, gender appearance of the avatar
might suggest a stereotypical role for an avatar that the user unconsciously expects it to perform in a
preconceived way. The failure for an avatar to meet expected 'real' humanness in terms of visual
realism or behavioural realism is discussed further in the next section.

2.2 Avatar Realism

The level of avatar realism sits as an over-riding factor which impacts both the aesthetic and functional
characteristics of an avatar. Realism has many levels and can refer to an avatar’s behaviour,
appearance, or ability to communicate [61]. Things that may affect this perception are the visual and
behavioural cues displayed; the visual fidelity; the degree of anthropomorphism; the kinetic conformity
and the social appropriateness of an avatars’ behaviour [41].

Increasing the level of realism does not necessarily mean that the approval of the avatar will increase
or that it will be more effective at a task [74]. Findings of a study using human avatars and
anthropomorphized cat avatars [86] found that the level of visual realism did not impact on the
persuasiveness of the avatar’'s message and end-users tended to respond to the cat avatars as though
they were real people [86].

Lower realism avatars can have the appearance of a more cartoonish style with exaggerated features.
While less human avatars with a lower realism are often more accepted because the cartoon-like
avatars are not held to the same standards as humans [47]. In comparison, avatars with a higher
realism level could be described as those that are developed to be as close to human as possible [67].
A danger is that increasing the level of realism in avatars intensifies the sensitivity to cues perceived
by end-users highlighting falsehoods in the appearance and behaviour of the avatar [14]. In contrast,
lowering the realism level of an avatar’s appearance may lower the end-user’s expectations, thereby
making the flaws in the appearance and behaviour less obvious.

Human perception of realism has also been shown to vary amongst individuals and there may be value
in using more realistic avatars for male students, as these higher realism avatars may positively affect
the transfer of learning [11]. However, this is not the case for the female students, as females have
been found more likely to choose an unrealistic or cartoonish avatar [11, 35]. Although this gender
difference may be contextual, as an alternative study found no significant differences between female
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and male participants in terms of learning achievements when their participants were exposed to
avatars with varying levels of realism [65].

A traditional problem with realism is that users can be disturbed, experiencing a sense of uncanniness
when a human-like entity fails to meet the expected kinetic fidelity of a human being [47]. This negative
emotional response can be attributed to the notion of the "uncanny valley" [54]. Human-like entities,
such as robots or avatars, that fail to meet our expectations of human behaviour fall into the uncanny
valley, and are described as unpleasant, eerie and akin to zombies or corpses. Although initially applied
to robotics, this notion has now been applied to human-like avatars that have been created using
computer graphic capabilities with a focus on boundary-pushing realism [71].

Common issues that cause uncanniness in avatars can be attributed to facial attributes such as the
eyes [66], mouth [18], forehead region [72], skin colouring [2], texturing [56] and wrinkling [19]. Further
issues may also include the level of authority [63], attractiveness [42], humanness [12], or emotional
expression capability an avatar displays to the end-users [73].

The sensation of uncanniness itself can be traced to Freud's [30] theory of the unfamiliar familiar
(unheimlich heimliche) that can be described as a familiar instance or event occurring in an unfamiliar
way. Uncanniness is a major consideration for developers of avatars as users may experience a
negative emotional response and disengage from the avatar. In terms of both appearance and
behaviour, realism remains one of the significant issues for avatar developers. In this study the focus
is on gender differences but a range of realism across both the male and female avatars was used as
a control for this effect.

2.3 Educational Games

Serious Games are defined as videos games that are designed for purposes other than just
entertainment [96]. When used in education, Serious Games are designed so the user can experience
a more entertaining experience while learning, compared to traditional teaching methods [92]. Due to
the rising use of Serious Games in recent years, there been a corresponding increase in the
investigation of the technology to help determine its effectiveness in education [98]. This research has
investigated the adoption of serious games in physical environments, such as schools of varying
educational levels [91, 93] and also includes theoretical studies aiming to improve the effectiveness
and educational value of serious games [88, 97].

Some studies conducted in educational facilities found mostly positive results from their research. A
study conducted in 2008 found that students had a positive outlook on their learning and had reported
higher levels of enjoyment when using Serious Games compared to other means of learning [93]. Other
studies found that Serious Games had effectively improved the participants’ cognitive abilities [94, 98].
An analysis of 46 empirical papers found the common observation that when participants used Serious
Games they had gained a boost to their cognitive ability [98]. Through self-reports the players felt they
were happier and had a more pleasant mood and females also felt they had achieved more success
using educational games for learning [98].

Though many studies did find an improvement in the user’s mental outlook on their work, they also
showed no significant signs of scholastic improvement when compared to current teaching methods.
[98, 89]. A potential reason for this result was due to a heavy mental load which resulted in the learning
effect on the participants declining, but this could also work the other way around as well, with a lighter
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mental load resulting in a higher learning effect. This was also noted as a potential cause for a lack of
difference to in-depth learning when compared with traditional learning methods [90].

Arguably many serious games do not have the resources for development and so are not designed,
implemented or tested to the same level of quality as commercial computer games. As a result, many
researchers have been investigating ways to create both a more engaging and a more educational
experience. One theory that was suggested was for both the learning mechanics and game mechanics,
both important factors in making an engaging educational game, be planned, and implemented by
teachers [95]. This would then allow teachers to better integrate educational games into their teaching
plans in a more relevant way.

Another study identified five influencing factors that could help improve the success rate of learning
new information [88]. These five factors aim at the core educational mechanics of serious games such
as realism, artificial intelligence, adaptivity, backstory, production, interaction, and feedback [88].
These factors aim to personalise the game and provide the user with an easy-to-understand,
educational experience through personal user feedback, user experience and in-game adjustments to
suit the user’s needs. Other studies have observed further influencing factors [96, 97]. This includes
the use of surprises [97] which can stimulate the user’s cognitive structures and lift user engagement.
This technique used in a narrative like game could peak user engagement levels as well as help
stimulate more advanced level users to further improve reasoning skills [97]. One final influencing factor
found was the user’s age as it was found that younger aged audiences performed at a higher level
when compared to older audiences when using educational games [96,98].

In this study the focus is on the uptake, or acceptance, of Serious Games for education. This is
considered using a more general technology acceptance model, called Unified Theory of Acceptance
and Use of Technology model (UTAUT) which is further explained in the following materials section.

3 Materials

The main material used in this study is a purpose-built, online survey with four main parts. Firstly, the
survey contains a series of demographic questions that are used to distinguish gender, educational
background, avatar experience, game experience, and broad age groupings of participants. Secondly,
a series of questions related to the acceptance of game technology for education and based on the
Unified Theory of Acceptance and Use of Technology model [79] was included (See Section 3.1).
Thirdly, a set of avatar ranking questions were used to explore how avatars with different cosmetic
attributes, including gender, might be perceived (See Section 3.2). Participants ranked a set of five
male and five female avatars with various levels of realism. The ranking was related to general usability
of each avatar in educational games and also the suitability of each avatar for teaching specific topic
areas. Finally a set of open questions collected open feedback from participants.

3.1 UTAUT questions

The Unified Theory of Acceptance and Use of Technology model [79] was derived from the Technology
Acceptance Model [22, 78] and has been validated across a broad range of technologies [81]. Known
as UTAUT, the framework consists of a number of dimensions that are intended to measure factors
that impact on the acceptance of new of technology. The questions for each dimension are typically
modified to suit each domain under investigation. Each dimension of the framework is examined using
a series of Likert-scale questions designed to measure Performance Expectancy, Effort Expectancy,
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Social Influence, Facilitating Conditions, Hedonic Motivations, and Behavioural Intentions. In this study
a seven-point Likert Scale was used and questions were modified for each UTAUT dimension are
shown in Table 1.

3.2 Ranking Avatars

A ranking task was devised to allow participants to rank a set of 10 facial avatars for suitability of use in
both educational games generally and more specifically, for six different subject areas: Mathematics,
English, History, Science, Art and Computing. These 10 avatars have been categorised in previous
research (Bailey and Blackmore, 2017) and vary in level of fidelity and gender (See Table 2, 3). In total,
five male and five female avatars were used, with each gender group of five consisting of one real
human, one each of a high fidelity and medium fidelity avatar, and two low fidelity avatars.

Table 1: UTAUT Questions related to acceptance of educational games

Dimension Description Question
Performance  The degree to which using  PE 1. | think using game technology for education will provide a
Expectancy educational games will useful mode of learning.
provide benefits to PE 2. Using educational games could help me achieve educational
students in their learning outcomes that are important to me.
activities. PE 3. Using games that help me learn will help me achieve my
educational goals more quickly.
Effort The degree of ease EE 1. My interactions with computer games is clear and
Expectancy associated with using understandable.
educational games. EE 2. | find computer games easy to use.
EE 3. Learning to use a computer game is easy for me.
Social The extent to which Sl 1. People who are important to me think computer games should
Influence students perceive that be used for education.
important others believe S| 2. People who influence my behaviour think that computer
educational games will games should be used for education.
provide benefits to students S| 3. People whose opinions | value would support the use of
in their learning activities educational games.
educational games. Sl 4. | believe educational authorities would support the use of
computer games for education.
Facilitating Perception of the FC 1. I have the computer resources necessary to use educational
Conditions resources and support games.
available to use FC 2. | have the knowledge necessary to use educational games.
educational games for FC 3. Educational games are compatible with other forms of
learning. education.
FC 4. 1 could get help from others if | had difficulties using
educational games
Hedonic The fun or pleasure PE 1. | think using game technology for education will provide a
Motivation derived from using useful mode of learning.
educational games. PE 2. Using educational games could help me achieve educational
outcomes that are important to me
PE 3. Using games that help me learn will help me achieve my
educational goals more quickly
Behavioural The intention to use PE 1. | think using game technology for education will provide a
Intentions computer games for useful mode of learning.

education

PE 2. Using educational games could help me achieve educational
outcomes that are important to me.

PE 3. Using games that help me learn will help me achieve my
educational goals more quickly.
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The avatar faces (See Table 2, 3) were obtained from six different sources. Two real human faces were
included in the set (F1-Rose, M1-Rycroft) and these were obtained from a database of kinetic facial
expressions [9]. In addition to the two real human faces, there were two high fidelity avatars produced
and used with the permission of the University of California and Image Metrics (F2-Emily, M2-Ira). Four
of the lower fidelity avatars are sourced from commercial software, two of these (F3-llana, M3-Victor)
from Faceware [52] and another two (M4-Macaw, M5-Leo) from Faceshift [4]. One avatar (F4-Liliwen)
was sourced from YouTube to be representative of a user developed avatar from a commercial game
[58] and the final female avatar (F5-Bailie) was created in the 3D Avatar Store [7].

In the ranking section of the survey, the 10 avatars are first displayed and then participants are asked
to order the avatars from most to least suitable for use in an educational game. Participants can simply
drag and drop pictures of the avatars into position in the ranking list, reordering as required, until they
satisfied with the overall ranking. When participants are asked to choose the most suitable subject
area for each of the 10 avatars to teach, they can select only a single option from either Mathematics,
English, History, Science, Art or Computing for each avatar.

3.3 Open Questions

The final part of the survey consisted of four open questions:
1. What do you see as the possible advantages of using avatars for educational purposes?
2, What do you see as the possible issues, or problems, of using avatars for education?
3. Do you see any potential advantages of using game technology for educational purposes?
4. Do you see any potential issues, or problems, of using game technology for education?

Table 2: Set of Female Avatars used in the ranking process

F1 - Rose F2 - Emily F3 - llana F4 - Liliwen F5 - Baillie

l

Real - 1 High - 2 Mid - 3 Low - 4 Low -4

Table 3: Set of Male Avatars used in the ranking process

M1 - Rycroft M2 - Ira M3 - Victor M4 - Macaw

Real - 1 High - 2 Mid - 3

13 Lab
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4 Method

The study was approved by the University of Newcastle Human Research Ethics Committee. An online
survey was created and hosted using Limesurvey [34]. The survey was then distributed on the Amazon
Mechanical Turk website [57]. Participants were restricted to those with English language proficiency
and it was designed to be completed in under 20 minutes. The survey remained online until 350
participants had responded. Of these, 19 invalid responses were received.

In the first part of the survey, participants answered a series of demographic questions (See Table 4).
Next, participants were required to rank the set of 10 avatars (See Table 2, 3) from most to least suitable
for educational games. The participants were then asked to choose for each of the 10 avatars a subject
area that best suited that avatar. Subject areas choices were: Mathematics, English, History, Science,
Art, and Computing. Next, participants completed a series of three or four Likert questions (see Table
1) for each of the six dimensions of the UTAUT framework (Performance Expectancy, Effort
Expectancy, Social Influence, Facilitating Conditions, Hedonic Motivations, Behavioural Intentions). A
seven-point Likert scale was used (1-Strongly Disagree, 2-Disagree, 3-Slightly Disagree, 4-Neutral, 5-
Slightly Agree, 6-Agree, 7-Strongly Agree). Finally, participants responded to the four open questions.

Table 4: Demographic Questions Used in Survey

Demographic Question
Biological Sex Please indicate your biological sex (Male, Female, Transgender, Other, Prefer not to say)
Age Please indicate your current age (in years)
Education Please select the highest level of education you have achieved (Did not complete high-school,

High School/Secondary school, Some College, Bachelor Degree, Master’s Degree, Advanced
Graduate work or PhD, Trade School, Other)

Game Experience Would you consider yourself a computer/video gamer (Yes, No, Unsure)

Avatar Experience Where do you see and/or interact with avatars/virtual humans? (Movies, Games, Television
shows, Internet, Other, | do not see/interact with them)

Media Time On average, how many hours would you spend viewing or interacting with any form of media that

contains virtual humans/avatars a week (0-5 hours, 6-10 hours, 11-15 hours, 16-20 hours, 21-25
hours, 25+ hours, | do not view or interact with avatars)

5 Results
5.1 Demographic Results

In total, 332 participants successfully completed the survey, with 201 male and 131 female
respondents. The age of all participants (M=33.8, SD=10.2) varied. Because age was not distributed
uniformly around the mean, a Mann-Whitney U test was used to compare male and female ages,
finding no significant difference (p = 0.49) between the male (M=32.8, SD=8.5) and female (M=35.3,
SD=12.2) groups. In terms of other demographics (See Figure 1) there were some observed
differences, with male participants having a larger proportion of higher education and also identifying
more often as gamers, as well as spending more time interacting with avatars. Although these
differences were observed, they did not test significantly.

5.2 UTAUT Results

The descriptive statistics for each dimension of the UTUAT questions are reported in Table 5 and
shown in Figure 2. Due to the asymmetric distribution of scores around some means, the more robust
Mann-Whitney U test was used to compare male and female scores on the six UTAUT dimensions.
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Note that for all dimensions, the female scores are significantly lower than the male scores. These
results are also reported in Table 5.

As typical in UTUAT scores, the five dimensions of Performance Expectancy, Effort Expectancy, Social
Influence, Facilitating Conditions and Hedonic Motivations are checked for correlation against
Behavioural Intentions. For both male and female groups, all of these dimensions were found to be
significantly correlated using both Pearson and Spearman calculations. The more robust non-
parametric Spearman calculations are reported in Table 6. To determine if the differences in any of the
male and female correlations were significant, these values were checked using a one-tailed Fisher's
rs to z transformation. A significant difference was found between the male and female correlations
between Hedonic Motivation and Behavioural Intentions (z=1.81, p < .05).
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Figure 1: Comparison of Male and Female responses to demographic questions

Table 5: Male and Female Results for the six dimensions of UTAUT

Dimension Male (n=201) Female (n=131) Mann Whitney U (two-tailed)
M SD M SD
Performance Expectancy 5.61 1.1 5.44 1.15 U(PEmale, PEfemaie) = 1208, z=2.42, p=0.02*
Effort Expectancy 5.81 1.06 5.60 1.14 U(EEmate, EEfemale) = 603, z=2.83, p=0.01*
Social Influence 5.50 1.15 5.26 1.28 U(SImate, Sliemaie) = 804, z=3.31, p<0.001*
Facilitating Conditions 5.73 1.06 5.54 1.19 U(FCmate, FCremale) = 804, z=2.36, p=0.02*
Hedonic Motivations 5.89 1.02 5.60 117 U(HMmate, HMremaie) = 603, z=3.81, p<0.001*
Behavioural Intentions 5.73 1.08 5.37 1.22 U(Blmale, Blemale) = 603, z=4.45, p<0.001*
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Table 6: Spearman correlations for Male and Female Behavioural Intentions and other
dimensions of UTAUT

Dimension Male (n=201) Female (n=131)
Spearmans r p Spearmans r P
Performance Expectancy 0.64 <.00001 0.70 p <.00001*
Effort Expectancy 0.68 <.00001 0.54 p <.00001*
Social Influence 0.58 <.00001 0.63 p <.00001*
Facilitating Conditions 0.72 <.00001 0.68 p <.00001*
Hedonic Motivations 0.67 <.00001 0.78 p <.00001*
PE EE S FC HM BI

Strongly Agree 7

Agree 6 - Ty R B IR e g | o

[
53 054
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PE - Performance Expectancy
EE - Effort Expectancy
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Slightly Disagree 3

Disagree 2

Strongly Disagree 1

Figure 2: Comparison of Male and Female scores on each dimension of the UTAUT survey.

5.3 Ranking Results

To compare overall rankings, we used a weighting mechanism, assigning a weight of 10 for each first
ranking, 9 for each second ranking, continuing in this way to assign a weight of 1 for a last ranking of
any avatar. We then calculated a weighted ranking for each of the 10 avatars based on rankings for
each participant in the male and female groups. The order of each avatar for both male and female
groups are shown in Table 7. Note that the top three and bottom three ranked avatars are very similar
for both male and female participants. The most variation occurs around "F1 - Rose" avatar which is
ranked 3 places higher by males compared to females. All the other avatars in this middle group are
within 2 places in the list. Due to the complexity of interpreting these ranking lists, no statistical tests
were used to check for the significance of these rankings.
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Table 7: Overall ranking of avatars from highest (1) to lowest (10), as ordered by male and
female participants

Avatar Ranking Avatar Ranking

Male Participants Female Participants Avatar ID Avatar Fidelity Avatar Gender
1 1 F2 - Emily High — 2 Female
2 3 F3 - llana Mid - 3 Female
3 2 F4 - Liliwen Low —4 Female
4 6 M2 - Ira High — 2 Male
5 8 F1 - Rose Real -1 Female
6 4 F5 - Bailie Low -4 Female
7 5 M4 - Macaw Low —4 Male
8 7 M1 - Rycroft Real -1 Male
9 9 M5 - Leo Low —4 Male
10 10 M3 - Victor Mid — 3 Male

Participants also assigned a preferred subject area (Mathematics, English, History, Science, Art and
Computing) for each of the ten avatars. We collated the results to examine the distribution of subject
selections for each avatar, again separating the data into male and female groups. Because of the
unequal male and female group sizes the results are presented using percentages in Table 8 and Table
9. A summary of the percentage variations between male and female participants in the way they
allocated subjects to avatars is included in these tables. All individual variations greater than 5% for a
subject and overall variations greater than 25% for the avatar are shown shaded in Table 8 and Table
9. Table 10 shows the top and bottom ranked avatars for each subject, as selected overall and by the
male and female groups. The appendix contains further analysis of subject rankings for female avatars
(Appendix B) and male avatars (Appendix C).

Table 8: Male and female participant rankings of the five female avatars (F1, F2, F3, F4, F5)

F1 - Rose F2 - Emily F3 - llana F4 - Liliwen F5 - Baillie

Avatar Rankings % Rankings % Rankings % Rankings % Rankings %

M F M | F M | F M | F M | F
Mathematics | 8% 8% 10% 11% 8% 9% 5% 3% 8% 1%
English 21% 21% 30% 29% 22% 15% 14% 11% 17% 12%
History 23% 25% 13% 12% 12% 16% 18% 18% 13% 15%
Science 23% 21% 18% 19% 26% 21% 18% 27% 21% 21%
Art 15% 18% 20% 23% 18% 25% 25%  24% 21% 18%
Computing 9% 5% 8% 5% 13% 15% 19%  18% 18% 21%

Variation 12.2% 9.4% 25.3% 16.6% 16.6%

Table 9: Male and female participant rankings of the five male avatars (M1, M2, M3, M4, M5)

M1 - Rycroft M2 - Ira M3 - Victor M4 - Macaw M5 - Leo
Avatar Rankings % Rankings % Rankings % Rankings % Rankings %
M F M | F M | F M | F M | F
Mathematics | 12% 8% 14% 13% 13% 1% 12% 13% 14% 9%
English 16% 21% 14% 11% 8% 10% 12% 11% 10% 13%
History 22% 20% 24% 21% 23% 27% 19% 23% 23% 20%
Science 19% 22% 20% 26% 24% 26% 21% 16% 21% 29%
Art 16% 21% 20% 14% 18% 14% 15% 15% 22% 16%
Computing 15% 8% 7% 15% 12%  13% 20%  21% 10% 13%
Variation 26.8% 26.2% 13.8% 11.7% 27.4%
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Table 10: Top and Bottom ranked avatars for each subject, as selected overall, and by male
and female participants

) Top Ranked Avatars Bottom Ranked Avatars

Subject Male Female Overall Male Female Overall
Mathematics M2, M5 M2, M4 M2 F4 F4 F4
English F2 F2 F2 M3 M3 M3
History M2 M3 M3 F3 F2 F2
Science F3 M5 M3 F2, F4 M4 F2
Art F4 F3 F4 F4 M2, M3 M4
Computing M4 F5, M5 M4 M2 F1, F2 F1

5.4 Open Question Results

The responses for the four open questions have been collated into tables A1, A2, A3, A4 in the Appendix. For all
four questions there was not a noticeable difference between the type of responses made by male and female
respondents with common themes emerging from both groups, regardless of gender.

For the first open question, "What do you see as the possible advantages of using avatars for educational
purposes?" (See Table A1), the advantages of avatars fall into related categories. Both genders highlight the
possibility of avatars providing more fun and engagement for students, with the potential for providing greater
versatility, repeatability and structure to lessons. It is noted that lessons might be more adaptive for individual needs
and that avatars may provide a less threatening and more approachable teacher for some students. Potential costs
saving from repeated use of technology is also highlighted.

For the second open question, "What do you see as the possible issues, or problems, of using avatars for
education?" (See Table A2) again both genders respond in similar ways, highlighting issues directly related to
technology, such as the cost, training needs and potential disparity between student groups. Educational impacts
include a potential for less responsive, less adaptive, non-human feedback from poor quality interaction with
avatars. A number of potential social issues are also recognized in student-teacher and student-student interactions
are replaced by poorer quality student-avatar interaction. There are also some potential management issues in
terms of teachers being replaced by machines and additional curriculum requirements not being well-integrated.

For the third open question, "Do you see any potential advantages of using game technology for educational
purposes?" (See Table A3) Both gender groups highlight a number of potential benefits to be gained from using
game technology for education. These include improved engagement and fun for students as well as educational
benefits such as improved versatility and individual support for student learning. Respondents also highlight the
common move to use this type of technology and the benefit of integrating computer technology as much as
possible into the classroom to familiarize students with its use.

For the fourth open question, "Do you see any potential issues, or problems, of using game technology for
education?" (See Table A4). Both gender groups highlight a number of technology difficulties as well as potential
behavioural impacts and issues that may reduce educational outcomes. Section 6.3 of the following discussion
section includes further analysis of the responses to these open questions by using a SWOT analysis related to
examine the uptake of game technology and of avatars in education.
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6 Discussion

This study was designed to look at potential gender differences in the general uptake of educational
games and the more specific use of avatars in various educational roles. The results from the UTUAT
survey, avatar ranking process and open survey questions are discussed below.

6.1 Gender Differences in the Acceptance of Educational Games

The overall scores for both males (M=5.72, SD=1.08) and females (M=5.47, SD=1.21) for the combined
dimensions of the UTAUT survey were positive. Despite this general positivity, there was a significant
difference found between males and females scores across all the UTAUT factors that support
adoption (Performance Expectancy, Effort Expectancy, Social Influence, Facilitating Conditions,
Hedonic Motivations) and also the intention to use educational games. In all cases female scores were
lower, suggesting that there is a less intent by females for educational games.

The reason for this difference in the acceptance of educational games is not clear. All the UTAUT
acceptance factors dimensions are significantly correlated with the Behavioural Intention to adopt
educational games. The largest gender variation in the strength of these results is for the correlation
between Effort Expectancy and Behavioural Intention (Male rs = 0.68, Female r.=0.54) and the
correlation between Hedonic Motivation and Behavioural Intention (Male rs = 0.67, Female r.=0.78).
This suggests that the intention to use educational games for the female group is less aligned to the
amount of effort required as it to the fun to be gained while playing. For the male group, both of these
factors are equally important.

Some other demographic differences can be observed between the male and female groups, with a
higher percentage of males identifying as "gamers" and the amount of weekly time they spend on
games. so further work needs to be done to identify more accurately the cause for these differences
and how it might impact on acceptance rates of educational games between genders.

6.2 Gender Differences in Avatar Ranking

Participants in the survey first performed an overall ranking of the 5 male and 5 female avatars, which
all varied in fidelity. In this task males and female participants tended to rank avatars in a very similar
way, selecting the same three top avatars and the same three bottom avatars. The top three avatars
were all female, while the bottom three ranked avatars were all male. There was no observed pattern
in fidelity, with a mix of high, medium and low fidelity avatars occurring in both the top and bottom
ranked groups. The most variation in male and female rankings occurred for the realistic female avatar
(F1-Rose), with male participants ranking this avatar more highly than females.

As discussed in Section2, avatar preferences can be complex and influenced by a number of factors,
including self-similarity, attractiveness and cultural appropriateness. All of these factors might explain
the outcome seen in these results. These factors were not well-controlled in the survey, which could
be extended to include a broader range of demographic factors. The ranking process itself might be
improved by using pair-wise ranking of the avatars.

Participants also selected the most appropriate subject area (Mathematics, English, History, Science,
Art, Computing) for each of the 10 avatars. Male and female participants were in agreement on the
most suitable avatar for Mathematics (M2-) and English (F2) as well as the least appropriate avatar for
Mathematics (F4) and English (M3). However other results were more mixed as shown in Table 10.
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There is more overall variation in how males and female participants select topics for the male avatars,
with three of the avatars (M1, M2, M5) varying by over 25%. In comparison, for female avatars, for
males there is only one avatar (F3) where male and female rankings vary by 25% (F3). All the other
female avatars (F1, F2, F3, F4) show a similar pattern of distribution to subject areas. By contrast only
the two male avatars (M3, M4) are allocated to subjects in a similar way by the male and female
participants. Some caution needs to be taken in assessing these rankings as the survey was only
designed to explore for possible differences. These patterns should be validated more carefully using
a larger range of avatars and more targeted design that includes pair-wise comparison of avatars in
each role. However, in general there is good evidence for differences in how males and females select
avatars for some subject areas, and also what gender of avatar was selected for subjects such as
Mathematics and Computing (male avatars) and Art (female avatars).

As previously discussed, sex is a defining characteristic that is an unavoidable stereotypical marker of
an individual, with each sex carrying their own assumptions and stereotypes for expected behaviours.
Therefore, it is perhaps not surprising that gender differences might be present in avatar ranking.
Although, the reasons for the choices may be complex with many possible factors influencing the
outcomes, this study identifies further work required to better understand the reasons for these
differences.

6.3 SWOT Analysis of Open Responses

From the responses received in the extended response questions section a SWOT analysis was
performed and these results are summarised in Table 11. participants provided various points of
interests on how Serious Games and more specifically how avatars are well equipped to assist with
improving user engagement and their learning efficiency. A common supporting theme was the
familiarity most students would have with game technology. In the modern era a large portion of
students are considered gamers and are familiar with most game controls, mechanics, and differences
in technology. The use of serious games and avatars are not limited to just students, but teachers who
undergo training and assessments in a virtual environment could benefit from this approach as well. In
these scenarios’ teachers could be placed in a lifelike serious game where she must “teach” a virtual
class of student avatars while managing behaviour, disengagement, and mastering strategies that may
improve student critical thinking levels.

There were also several points in the responses that were noted with the improvement on societal
issues that may affect both students and teachers when using avatars and serious games. The first
two topics were based on individual users more so than on a community basis. One of which was the
use of avatars and serious games to help shy or anxious users learn which may be harder for them in
a normal classroom setting. Avatars can be used in place of students or teachers to simulate a
classroom setting while helping calm the user’s anxiety resulting in an increased work ethic and desire
to learn.

Another strength of using avatars is the ability to adapt to a student’s ethnicity or culture. Some
students may feel a lack of representation for their beliefs or background which can lead to a cultural
degradation and students feeling out of place. However, with the use of specially designed avatars for
those ethnicities and races users could feel more welcomed and potentially increase their learning
outcomes. Another strength identified theme was with the use of serious games, to help bridge learning
gaps that may be present between regional and metropolitan schools. With the introduction of specific
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serious games into the curriculum students could experience the same learning and achieve the same
learning goals as other users in completely different areas regardless of the facilities that larger schools
may have access to. This could help bridge the gap between students who live in disadvantaged areas
who may not be able to receive the opportunities as others.

Table 11: SWOT Analysis examining the use of games and avatars for education

Strengths

Weaknesses

Modern students are familiar with game
technology (game controls, mechanics,
etc) - so easy to use.

Good game design supports
engagement (cognitive, affective and
behavioural) of students.

Provides an additional way to support
student learning.

Games can be adaptive to student
ability and support one-to-one
instructions and repeatable lessons.
Provide an interaction model that
supports shy and socially distanced
students.

Provide better equality in education for
geographically distanced students.
Provide ethnically and culturally
sensitive instruction for all students.
These technologies support a broad
range of educational opportunities
across many subject areas.

Adding additional responsibilities and
integration requirements to already busy
teachers managing a complex syllabus.
Creating further technology gaps
between students because of the
technology cost and availability issues
(both at school and home).

The technology needs to be well
designed and lessons carefully
integrated or the technology may be
less engaging or even just a source of
student distraction.

More technology may mean more bugs
Traditional teacher feedback can be
carefully tailored to suit student
requirements and poorly designed
games/avatars may not support
individual needs.

There are a number of social skills and
interactions that are supported in
traditional education that may not be
supported in digital lessons.

Opportunities

Threats

Simulation style games could be used to
add realism for education (science
history, etc.).

Teachers could also interact with virtual
students to help their own training.
Research and development into more
interactive human avatars to support
adaptability and engagement.

Increased teacher involvement in the
design and integration of serious games
into the syllabus to ensure they provide
the best educational value and are
complementary to other lessons.
Students become better prepared for
the digital future

The costs of professional educational
games may be too prohibitive.

Political pressures that associate game
technology with time-wasting and low
educational value may be bias against
adoption of games in education.

Social engagement (with other students
and teachers) that is present in face-to-
face class’s skills may be more
engaging than more computer time -
games may become more like
homework than entertainment.
Increased computer time may be
associated with poor mental or physical
health for students.

Participants also noted areas that avatars and serious games could negatively impact on education.
One issue was the impact this might have on teachers. With the introduction of this new technology,
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teachers would need to be trained to correctly use the technology, manage it and also integrate it into
the curriculum which could be costly in terms of time and money. Reliance on technology for education
could even lead to potential loss of jobs and lower pay for teachers resulting in a lower interest in the
future for people to become teachers. However, this financial issue is not just limited to each school
and the potential impact it has on the teachers, but it extends to the users and anyone they rely on
financially. A major part of schooling involves homework and at home assessments which, with current
teaching methods, is easily managed from a financial perspective due to the lower cost. However, if
serious games are used, the users will require an electronic device such as phone, laptop or for higher
performing applications such as a high spec desktop computer. This can take a significant toll on
families that struggle financially and increases the gap between high socio-economic areas and low
socio-economic areas even further than what they are now.

The introduction of this technology could also cause stress in relation to bugs, internet issues and
hardware problems that could hinder the user’s learning efficiency and lower their engagement levels
resulting in the complete rejection of this type of learning. These issues would not only be limited to
the user but the individuals who are supervising the lesson could take on negative feedback from the
participants if there are no countermeasures to fix these problems.

Avatars may need to be carefully designed, not only in terms of subject areas or user ethnicity and
race but with avatar animations as well. For a more engaging lesson avatar animations can be used
when they are talking and moving around a scenario, but poorly animated avatars can create an
unwelcoming environment for users resulting in higher disengagement levels and lower learning
efficiency. Traditional teaching relies on significant teacher knowledge and experience to adapt lessons
and feedback at both a class and individual level and even with significant improvements in the artificial
intelligence used in games and avatars this level of adaption may not be possible.

Though many of the issues stated above seem difficult to manage in the moment, they could be
avoided if in the development process of the avatars and serious games they used professional
equipment to design humanlike avatars and professional feedback to cover the learning goals that
would be required in a serious game. There are a number of opportunities identified and this may be
good areas for further research or investment.

In the development of avatars, there are several ways that animations are made. The cheapest method
is with keyframe animations where they run several pictures frame by frame with added sound effects
over the top to create speaking avatars. However, this can sometimes be poorly executed and can
look robot like creating an uncanny valley affect. A way to combat this would be through motion
capture animation. This creates life like animations through videoing human faces when they speak or
move and copying their movements over to an avatar that replicates those movements. With the use
of this technology avatars could be made more life-like and avoid the potential affects the uncanny
valley could have on some people.

To address some of the issues regarding learning outcomes that are provided in educational games
suggest teachers need to be engaged in the development of the game, allowing developers to apply
their game design expertise that also provides a game which closely follows the subject syllabus. Thus,
teachers could better oversee the learning goals that are included in the game which in turn makes it
easier for teachers to integrate the technology into their lessons. There are also a number of
opportunities to provide more social equality in education by using the technology to be free of cultural,
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ethnic and other social biases. Good games could be adaptable for each student, supporting their
learning approach and skill levels in a culturally appropriate way.

Participants also identified some threats to the adoption of games and avatars in education and these
include political pressures, higher economic costs and the decrease education in crucial social skills.
Political pressure, for example from a negative media viewpoint on the time-wasting nature of video
games may delay or prevent the use of games in education. The cost of implementing this technology
into schools may also be prohibitive On a small scale the inclusion of avatar and serious game-based
learning would not be too costly however when this technology expands to schools across states,
territories, and even whole countries the amount of money needed increases dramatically. This
increased cost would be needed to cover the development of games that cover different curriculums
as well as the development of contrasting avatars for a wide variety of subjects and avatars that are
better suited for students of varying races and ethnicities. It should also be noted that there may be
negative impacts on the user's health, both physically and mentally from too much use of computer
technology. Likewise, an over reliance on technology might decrease students from learning important
social skills that occur in traditional educational modes.

7 Conclusion

This exploratory study was designed to investigate differences in male and female acceptance of
educational games and to examine differences in avatar preferences, including the cosmetic attribute
of avatar gender. An online of 332 participants examined general acceptance of educational games
using the UTAUT framework. We find both males (n=202) and females (n=131) rank performance
expectancy, effort expectancy, social influence, facilitating conditions and hedonic motivation, along
with their behavioural intention to use the technology favourably, although female rankings on all scales
are significantly lower than male ratings. This suggests less confidence by females in adopting game
technology for use in education. Participants also ranked a range of 5 male and 5 female avatars and
how well they might be applied to various educational domains. In most cases the male and female
participants rank avatars consistently although there are a few exceptions. Most evident is the way the
female avatars and male avatars are ranked for use in educational games, indicating clear preferences
by all users for how avatar gender is selected. These results confirm the importance of considering
avatar gender when creating educational games.

8 References

1. Alexander, A. L., Brunyé, T., Sidman, J., & Weil, S. A. (2005). From gaming to training: A review
of studies on fidelity, immersion, presence, and buy-in and their effects on transfer in pc-based
simulations and games. DARWARS Training Impact Group, 5, 1-14.

2. Alkawaz, M. H., & Basori, A. H. (2012). The effect of emotional colour on creating realistic
expression of avatar. Paper presented at the Proceedings of the 11th ACM SIGGRAPH
international conference on virtual-reality continuum and its applications in industry,
Singapore, Singapore.

3. Allison, M., & Kendrick, L. M. (2013). Towards an expressive embodied conversational agent
utilizing multi-ethnicity to augment solution focused therapy. Paper presented at the The
Twenty-Sixth International FLAIRS Conference.

4. Applelnc. (2015). FaceShift (Version 2014.2.01): FaceShift AG.

5. Andrade, A. D., Bagri, A., Zaw, K., Roos, B. A., & Ruiz, J. G. (2010). Avatar-mediated training
in the delivery of bad news in a virtual world. Journal of palliative medicine, 13(12), 1415-1419.

R i3 Lab



i3 Lab Working Paper Series  Number 3| 2020

6. Annetta, L. A., Murray, M. R., Laird, S. G., Bohr, S. C., & Park, J. C. (2006). Serious games:
Incorporating video games in the classroom. Educause quarterly, 29(3), 16.

7. AvatarStore, 2019. 3D-Avatar-Store. Retrieved from: www.3D-Avatar-Store.com

8. Bailey, J. Blackmore, K. 2017, Gender and the perception of emotions in avatars. In. ACSW
'17: Proceedings of the Australasian Computer Science Week Multiconference, January 2017
Article No.: 62 Pages 1-8, https://doi.org/10.1145/3014812.3014876

9. Battocchi, A., Pianesi, F., Goren-Bar, D. (2005). A first evaluation study of a database of kinetic
facial expressions (dafex). Paper presented at the Proceedings of the 7th international
conference on Multimodal interfaces, Trento, Italy.

10. Baylor, A. L. (2011, April). The design of motivation agents and avatars. Retrieved from
ResearchGate:
https://www.researchgate.net/publication/225509035_The_design_of_motivational_agents_a
nd_avatars

11. Baylor, A. L., & Kim, Y. (2004). Pedagogical agent design: The impact of agent realism, gender,
ethnicity, and instructional role. Paper presented at the International Conference on Intelligent
Tutoring Systems, Berlin, Heidelberg.

12. Burleigh, T. J., Schoenherr, J. R., & Lacroix, G. L. (2013). Does the uncanny valley exist? An
empirical test of the relationship between eeriness and the human likeness of digitally created
faces. Computers in Human Behavior, 29(3), 759-771. doi:10.1016/j.chb.2012.11.021

13. Bouchard, S., Bernier, F., Boivin, E., Dumoulin, S., Laforest, M., Guitard, T., . . . Renaud, P.
(2013). Empathy toward virtual humans depicting a known or unknown person expressing pain.
Cyberpsychol Behav Soc Netw, 16(1), 61-71. doi:10.1089/cyber.2012.1571

14. Brenton, H., Gillies, M., Ballin, D., & Chatting, D. (2005). The uncanny valley: does it exist. Proc
HCI Annu Conf: ..., 1978, 2-5. http://homepage.mac.com/dave_chatting/BT/uncanny-valley-
hci2005.pdf

15. Cameron, J., Landau, J. (Producers), & Cameron, J. (Director). (2009). Avatar [Motion Picture].
United States:20th Century Fox

16. Carli, L. L. (1990). Gender, language, and influence. Journal of Personality and Social
Psychology, 59(5), 941-951. https://doi.org/10.1037/0022-3514.59.5.941

17. Carretero M..P., Diez H.V., Garcia S., Oyarzun D. (2016) Providing Physical Appearance and
Behaviour to Virtual Characters. In: Perales F., Kittler J. (eds) Articulated Motion and
Deformable Objects. AMDO 2016. Lecture Notes in Computer Science, vol 9756. Springer,
Cham. https://doi.org/10.1007/978-3-319-41778-3 10

18. Cheetham, M., Pavlovic, I., Jordan, N., Suter, P., & Jancke, L. (2013). Category processing and
the human likeness dimension of the uncanny valley hypothesis: eye-tracking data. Front
Psychol, 4, 108. doi:10.3389/fpsyg.2013.00108

19. Courgeon, M., Buisine, S., & Martin, J.-C. (2009). Impact of expressive wrinkles on perception
of a virtual character’s facial expressions of emotions. Paper presented at the Intelligent Virtual
Agents.

20. Creative Assembly. (2017). Total War: Warhammer 1l (Windows version) [Video Game].
Horsham, England: Creative Assembly.

21. Cunningham, M. R., Barbee, A. P., & Pike, C. L. (1990). What do women want? Facialmetric
assessment of multiple motives in the perception of male facial physical attractiveness. Journal
of personality and social psychology, 59(1), 61. doi:10.1037/0022-3514.59.1.61

22. Davis, F. D. (1989), "Perceived usefulness, perceived ease of use, and user acceptance of
information technology", MIS Quarterly, 13 (3): 319-340, doi:10.2307/249008, JSTOR 249008

23. De Zwart, M. (2012). My Self, My Avatar, My Rights? Avatar Identity in Social Virtual Worlds
Melissa de Zwart and David Lindsay. Frontiers of Cyberspace, 85, 81.

R i3 Lab



i3 Lab Working Paper Series  Number 3| 2020

24. Dunn, R. A., & Guadagno, R. E. (2012). My avatar and me-Gender and personality predictors
of avatar-self discrepancy. Computers in Human Behavior, 28(1), 97-106.

25. Eagly, A. H. (1978). Sex differences in influenceability. Psychological Bulletin, 85(1), 86—
116. https://doi.org/10.1037/0033-2909.85.1.86

26. Everett, G. & Subotsky, M. (Producers), & Leonard, B. (Director). (1992). The Lawnmower Man
[Motion Picture]. United States of America: New Line Cinema.

27. Feingold, A. (1990). Gender differences in effects of physical attractiveness on romantic
attraction: A comparison across five research paradigms. Journal of personality and social
psychology, 59(5), 981.

28. Fox, J., & Bailenson, J. N. (2009). Virtual self-modeling: The effects of vicarious reinforcement
and identification on exercise behaviors. Media Psychology, 12(1), 1-25.

29. Fox, J., Bailenson, J. N., & Tricase, L. (2013). The embodiment of sexualized virtual selves: The
Proteus effect and experiences of self-objectification via avatars. Computers in Human
Behavior, 29(3), 930-938.

30. Freud, S. (1919). The'uncanny'. Standard Edition (Vol. 17, pp. 218-256): London: Hogarth
Press.

31. Frijda, N. H. (1986). The emotions: Studies in emotion and social interaction. Paris: Maison de
Sciences de 'Homme.

32. Gaba, D. M. (2004). The future vision of simulation in health care. Quality and safety in Health
care, 13(suppl 1), i2-i10.

33. Gibson, W. (1984) Neuromancer. New York : Ace Books.

34. GmbH. (2018). LimeSurvey: An Open Source survey tool. Hamburg, Germany.: LimeSurvey
GmbH, . Retrieved from http://www.limesurvey.org

35. Gulz, A., & Haake, M. (2005). Social and Visual Style in Virtual Pedagogical Agents. Workshop:
Adapting the Interaction Style to Affective Factors, 10th International Conference on User
Modelling (UM’05), 46(0), 8. https://lup.lub.lu.se/search/publication/638335

36. Gustavsson, E. (2005). Virtual servants: stereotyping female front-office employees on the
internet. Gender, Work & Organization, 12(5), 400-419. doi:10.1111/j.1468-0432.2005.00281

37. Harrell, D. F., & Harrell, S. V. (2012). Imagination, computation, and self-expression: Situated
character and avatar mediated identity. Leonardo electronic almanac, 17(2).

38. Hookham, G., & Nesbitt, K. (2019, January). A Systematic Review of the Definition and
Measurement of Engagement in  Serious Games. Retrieved from ACM:
https://dl.acm.org/doi/10.1145/3290688.3290747

39. Hudson, I., & Hurter, J. (2016). Avatar Types Matter: Review of Avatar Literature for
Performance Purposes. In S. Lackey & R. Shumaker (Eds.), Virtual, Augmented and Mixed
Reality: 8th International Conference, VAMR 2016, Held as Part of HCI International 20186,
Toronto, Canada, July 17-22, 2016. Proceedings (pp. 14-21). Cham: Springer International
Publishing.

40. Hussain, Z., & Griffiths, M. D. (2008). Gender swapping and socializing in cyberspace: An
exploratory study. CyberPsychology & Behavior, 11(1), 47-53. doi:10.1089/cpb.2007.0020

41. Kang, S.-H., & Watt, J. H. (2013). The impact of avatar realism and anonymity on effective
communication via mobile devices. Computers in Human Behavior, 29(3), 1169-1181.
doi:10.1016/j.chb.2012.10.010

42. Khan, R. F., & Sutcliffe, A. (2014). Attractive agents are more persuasive. International Journal
of Human-Computer Interaction, 30(2), 142-150. doi:10.1080/10447318.2013.839904

43. Lehdonvirta, M., Lehdonvirta, V., & Baba, A. (2011). Prosocial behaviour in avatar-mediated
interaction: the influence of character gender on material versus emotional help-giving. On the
Horizon, 19(3), 165-173.

R i3 Lab



i3 Lab Working Paper Series  Number 3| 2020

44. Lochtefeld, L. (2002), "Avatar" in The lllustrated Encyclopedia of Hinduism, Vol. 1: A-M, Rosen
Publishing, ISBN 0-8239-2287-1, pages 72-73

45. Lokman, A. M., Mustafa, A. M., Fathir, M. F. M., & Rahman, A. R. A. (2014). Avatar warrior: A
Kansei analysis. Paper presented at the User Science and Engineering (i-USEr), 2014 3rd
International Conference on User Science and Engineering (i-USEr), Shah Alam, Malaysia.

46. Lochtefeld, L. (2002), "Avatar" in The lllustrated Encyclopedia of Hinduism, Vol. 1: A-M, Rosen
Publishing, ISBN 0-8239-2287-1, pages 72-73

47. MacDorman, K. F., Green, R. D., Ho, C.-C., & Koch, C. T. (2009). Too real for comfort? Uncanny
responses to computer generated faces. Computers in Human Behavior, 25(3), 695-710.

48. Martey, R. M., & Consalvo, M. (2015). Through the looking-glass self: Group identity and avatar
design in Second Life. Paper presented at the Online Videogame: New Space of Socialization
conference, Montreal, QC. Université de Québec a Montréal. Retrieved from http://lamar.
colostate. edu/~ rmikealm/docs/costumes. pdf.

49. Matrix, S (2006). Cyberpop: Digital Lifestyles and Commodity Culture. Routledge. ISBN 978-
1135506711. Routledge studies in new media and cyberculture ; v. 1. New York.
(https://www.imediaconnection.com/articles/ported-articles/red-dot-articles/2005/jun/the-
history-of-avatars/). ISBN 0415976774

50. Mayer, R. E., & Moreno, R. (1998). A split-attention effect in multimedia learning: Evidence for
dual processing systems in working memory. Journal of Educational Psychology, 90, 312-320.

51. Messinger, P. (2007). On the Relationship between My Avatar and Myself (Vol. 1). Intelligence
and Lecture Notes in Bioinformatics); Vol. 7926 LNAI). https://doi.org/10.1007/978-3-642-
39112-5-8

52. Metrics, I. (2018). Faceware (Version 3.1): Faceware Tech

53. Mills, C., D'Mello, S., Lehman, B., Bosch, N., Strain, A., & Graesser, A. (2013). What makes
learning fun? exploring the influence of choice and difficulty on mind wandering and
engagement during learning. In Artificial Intelligence in Education - 16th International
Conference, AIED 2013, Proceedings (pp. 71-80). (Lecture Notes in Computer Science
(including subseries Lecture Notes in Artificial Moreno, K. N., Person, N. K., Adcock, A. B.,
Eck, R., Jackson, G. T., & Marineau, J. C. (2002). Etiquette and efficacy in animated
pedagogical agents: The role of stereotypes. Paper presented at the AAAI symposium on
personalized agents, Cape Cod, MA.

54. Mori, M., MacDorman, K. F., & Kageki, N. (2012). The uncanny valley [from the field]. [EEE
Robotics & Automation Magazine, 19(2), 98-100.

55. Morrison, R., Cegielski, C. G., & Rainer, R. K. (2012). Trust, avatars, and electronic
communications: Implications for E-learning. Journal of Computer Information Systems, 53(1),
80-89. doi:10.1080/08874417.2012.11645600

56. Moser, E., Derntl, B., Robinson, S., Fink, B., Gur, R. C., & Grammer, K. (2007). Amygdala
activation at 3T in response to human and avatar facial expressions of emotions. Journal of
neuroscience methods, 161(1), 126-133. doi:10.1016/j.jneumeth.2006.10.016

57. MTurk (2020) Amazon Mechanical Turk, Retrieved from https://www.mturk.com/

58. Nao4288, n. (Producer). (2013). Female Facial Animation ver 1.0 (No Sound). [YouTube Video]
Retrieved from https://www.youtube.com/watch?v=akdrHY9bBwk

59. Nass, C., Isbister, K., & Lee, E.-J. (2000). Truth is beauty: Researching embodied
conversational agents. Embodied conversational agents, 374-402.

60. Neustaedter, C., & Fedorovskaya, E. (2009). Presenting identity in a virtual world through avatar
appearances. Paper presented at the Proceedings of graphics interface 2009.

R i3 Lab



22

61.

62.

63.

64.
65.

66.

67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

i3 Lab Working Paper Series  Number 3| 2020

Nowak, K. L., & Fox, J. (2018). Avatars and computer-mediated communication: a review of
the definitions, uses, and effects of digital representations. Review of Communication
Research, 6, 30-53. doi:10.12840/issn.2255-4165.2018.06.01.015

Nowak, K. L., & Rauh, C. (2005). The influence of the avatar on online perceptions of
anthropomorphism, androgyny, credibility, homophily, and attraction. Journal of Computer-
Mediated Communication, 11(1), 153-178. doi:10.1111/j.1083-6101.2006.tb00308

Patel, H., & MacDorman, K. F. (2015). Sending an avatar to do a human's job: Compliance with
authority  persists  despite the uncanny valley. Presence, 24(1), 1-283.
doi:10.1162/PRES_a_00212

Rosen, K. R. (2008). The history of medical simulation. Journal of critical care, 23(2), 157-166.

Sahimi, S. M., Zain, F. M., Kamar, N. A. N., Samar, N., Rahman, Z. A., Majid, O., Atan, H., Fook,
F. S., & Luan, W. S. (2020). The Pedagogical Agent in Online Learning: Effects of the Degree
of Realism on Achievement in Terms of Gender. Contemporary Educational Technology, 1(2),
175-185. https://doi.org/10.30935/cedtech/5973

Seyama, J. i., & Nagayama, R. S. (2007). The uncanny valley: Effect of realism on the
impression of artificial human faces. Presence: Teleoperators and Virtual Environments, 16(4),
337-351. doi:10.1162/pres.16.4.337

Seymour, M., Riemer, K., & Kay, J. (2017). Interactive Realistic Digital Avatars-Revisiting the
Uncanny Valley. Paper presented at the Hawaii International Conference on System Sciences,
HICSS-50, Honolulu, Hawaii, USA.

Stephenson, N. (1992) Snow Crash. New York : Bantam Books.

Susi, T., Johannesson, M., & Backlund, P. (2007). Serious games: An overview: Institutionen
fér kommunikation och information.

Teng, C.-I. (2010). Customization, immersion satisfaction, and online gamer loyalty. Computers
in Human Behavior, 26(6), 1547-1554. doi:https://doi.org/10.1016/j.chb.2010.05.029

Tinwell, A. (2014). The uncanny valley in games and animation. Boca Raton, FL, USA: AK
Peters/CRC Press.

Tinwell, A., Grimshaw, M., & Abdel-Nabi, D. (2014). The uncanny valley and nonverbal
communication in virtual characters. Paper presented at the Nonverbal Communication in
Virtual Worlds, Pittsburgh, PA, USA.

Tinwell, A., Grimshaw, M., Nabi, D. A., & Williams, A. (2011). Facial expression of emotion and
perception of the Uncanny Valley in virtual characters. Computers in Human Behavior, 27(2),
741-749. doi:10.1016/j.chb.2010.10.018

Tinwell, A., Nabi, D. A., & Charlton, J. P. (2013). Perception of psychopathy and the Uncanny
Valley in virtual characters. Computers in Human Behavior, 29(4), 1617-1625.
doi:10.1016/j.chb.2013.01.008

Turkay, S. (2012). User experiences with avatar customization in Second Life and Lord of the
Rings Online. Paper presented at the Proceedings on Teachers College Educational
Technology Conference.

Turkay, S., & Kinzer, C. K. (2014). The effects of avatar-based customization on player
identification. International Journal of Gaming and Computer-Mediated Simulations (IJGCMS),
6(1), 1-25. doi:10.4018/ijgcms.2014010101

Valve Corporation. (2011). Portal 2 (PC version) [Video Game]. Bellevue, Washington: Gabe
Newell.

Venkatesh, V.; Davis, F. D. (2000), "A theoretical extension of the technology acceptance

model: Four longitudinal field studies", Management Science, 46 (2): 186-204,
doi:10.1287/mnsc.46.2.186.11926

R i3 Lab




23

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

i3 Lab Working Paper Series  Number 3| 2020

Venkatesh, V., Morris, M., Davis, G. B. and Davis, F.D. (2003). User Acceptance of Information
Technology: Toward a Unified View. MIS Quarterly. 27(3), 425-478,2003

Venkatesh, V., Thong, J.Y., & Xu, X. (2012). Consumer Acceptance and Use of Information
Technology: Extending the Unified Theory of Acceptance and Use of Technology. Behavioral
Marketing edJournal.

Venkatesh, V, Thong, JYL, Xu, X (2016) Unified Theory of Acceptance and Use of Technology:
A Synthesis and the Road Ahead. Journal of the Association for Information Systems
17(5):328-376. DOI: 10.17705/1jais.00428

Watson, D. G., Blagrove, E., Evans, C., & Moore, L. (2012). Negative triangles: Simple
geometric shapes convey emotional valence. Emotion, 12(1), 18-
22. https://doi.org/10.1037/a0024495

Williams, D., Martins, N., Consalvo, M., & Ivory, J. D. (2009). The virtual census:
Representations of gender, race and age in video games. New Media & Society, 11(5), 815-
834. doi:10.1177/1461444809105354

Wrzesien, M., Rodriguez, A., Rey, B., Alcafiiz, M., Bafos, R. M., & Vara, M. D. (2015). How the
physical similarity of avatars can influence the learning of emotion regulation strategies in
teenagers. Computers in Human Behavior, 43, 101-111.

Yee, N., & Bailenson, J. N. (2007). The Proteus effect: The effect of transformed self-
representation on behavior. Human Communication Research, 33(3), 271-290.

Zanbaka, C., Goolkasian, P., & Hodges, L. F. (2006). Can a virtual cat persuade you? The role
of gender and realism in speaker persuasiveness. Conference on Human Factors in Computing
Systems - Proceedings, 2, 1153-1161.

Zhong, Z.-J., & Yao, M. Z. (2013). Gaming motivations, avatar-self identification and symptoms
of online game addiction. Asian Journal of Communication, 23(5), 555-573.
doi:10.1080/01292986.2012.748814

Cheng M.-T., Lin Y.-W., She H.-C., and Kuo P.-C. (2017). Is immersion of any value? Whether,
and to what extent, game immersion experience during serious gaming affects science
learning. British Journal of Educational Technology, vol. 48, no. 2, pp. 246-263, 2017.

Cowley B., Fantato M., Jennett C., Ruskov M., and Ravaja, N. (2013). Learning when serious:
Psychophysiological evaluation of a technology-enhanced learning game. Journal of
educational Technology & Society, vol. 17, no. 1, pp. 3-16, 2013.

Cowley, B., Heikura, T., & Ravaja, N. (2013). Learning loops - interactions between guided
reflection and experience-based learning in a serious game activity. Journal of Computer
Assisted Learning, 29(4), 348-370. https://doi.org/10.1111/jcal.12013

Hamari, J., Shernoff, D. J., Rowe, E., Coller, B., Asbell-Clarke, J., & Edwards, T. (2016).
Challenging games help students learn: An empirical study on engagement, flow and
immersion in game-based learning. Computers in Human Behavior, 54, 170-179.
https://doi.org/10.1016/j.chb.2015.07.045

Juan, A.A., Loch, B., Daradoumis, T. et al. Games and simulation in higher education. Int J
Educ Technol High Educ 14, 37 (2017). https://doi.org/10.1186/s41239-017-0075-9

Ke, F. (2008). A case study of computer gaming for math: Engaged learning from gameplay?
Computers and Education, 51(4), 1609-1620. https://doi.org/10.1016/j.compedu.2008.03.003

Lamb, R. L., Annetta, L., Firestone, J., & Etopio, E. (2018). A meta-analysis with examination
of moderators of student cognition, affect, and learning outcomes while using serious
educational games, serious games, and simulations. Computers in Human Behavior, 80, 158-
167. https://doi.org/10.1016/j.chb.2017.10.040

R i3 Lab




24

95.

96.

97.

98.

i3 Lab Working Paper Series  Number 3| 2020

Lameras, P., Arnab, S., Dunwell, 1., Stewart, C., Clarke, S., and Petridis, P. (2017). Essential
features of serious games design in higher education: Linking learning attributes to game
mechanics. British Journal of Educational Technology, vol.48, no. 4, pp. 972-994.

Nazry, N., Nazrina, M., and Romano, D. M. (2017). Mood and learning in navigation-based
serious games. Computers in Human Behaviour, Vol. 73, pp. 596-604.

Wouters, P., van Oostendorp, H., ter Vrugte, J., Vandercruysse, S., de Jong, T., & Elen, J.
(2017). The effect of surprising events in a serious game on learning mathematics. British
journal of educational technology, 48(3), 860-877. https://doi.org/10.1111/bjet.12458

Zhonggen, Y. (2019). A Meta-Analysis of Use of Serious Games in Education Over a Decade.
International Journal of Computer Games Technology, 2019(3).
https://doi.org/10.1155/2019/4797032



25 i3 Lab Working Paper Series
APPENDIX A - Participant Responses to Open Questions
Table A1 - Identified Advantages of Using Avatars for Education
Q1 What do you see as the possible advantages of using avatars for educational purposes?
Male Female
FUN / ENGAGEMENT FUN / ENGAGEMENT
1 It could help make the experience more 1 Can provide friendly knowledgeable teachers.
interactive, like you are in a virtual classroom ) Immersion of students in the virtual world
with a teacher. enables them to learn better.
2 Interactive, unique, fun, and interesting. 3 It's a familiar thing to kids
3 It will be fun and enjoyable for the candidates. 4  Some students might like the avatars because
4 Learning will be more fun, they like how they look and it makes learning
5  Provide a change of pace from a real teaching feel more like playing a game.
environment and a real teacher. 5 It will help the players to customize as per their
6 It would be something different and sometimes interest, and when people have their own
a different element is needed to learn. avatars, they tend to be more inclined to play a
. lead role in the game.
7 It would also add a fun element to things and L
would make it less boring. 6 One way to crgate a more reahsfuc and
) . engaging learning environment is the use of
8  If our favourite avatars are used for educational “avatars,” i.e., asking students to create unique
purposes, we can concentrate more compared characters in order to investigate and
to traditional educational modes. experience real world scenarios from different
9  Can understand easily and will be fun learning points of view.
while seeing avatars and children can easily 7 It would be great to have historical figures for
learn from it teaching history and literary figures to teach
10 It will be far better than the traditional studying English, etc.
method.
11 For game players it will be pleasant and direct INDIVIDUALISE / ADAPTIVE
connect to the subject since they used to it. 1 Ability to teach one on one.
12 Students will give more attention on the 2 Using avatars supports students' understanding
character and the concepts. of the fact that teachers, principals, parents, and
13  Children like avatars. And if we use unique children are individuals
avatars for education purposes, it will make 3  Provide for adaptive learning, focusing on
learning more interesting for children. problem areas for each learner - For example,
pushing those questions that a student has
INDIVIDUALISE / ADAPTIVE struggled with into higher rotation.
1 They are like having your own personal
teachers when you need them. NON-THREATENING
2  They don't have any form of bias. 1 Provide ease of learning and children will have

1

2

NON-THREATENING

Students will be more relaxed knowing the
teacher is not a human.

Allow peer review for individuals who may have
difficulty facilitating such communication on a
face-to-face basis.

Allows individuals to communicate and express
themselves in ways they may have been
incapable of doing otherwise, thereby
“enhancing their level of social connection and
feelings of confidence”

fun while learning which make them observe
well and learn quickly

Such learning activities don't feel like work and
students enjoy the learning process.

Better for shy kids and help avoid any bullying
that goes on. Children will not feel embarrassed
to ask a question. secondly students might feel
more comfortable showing work to an avatar
than a human teacher.

If it is created avatar - it could be good because
a person does not feel judged but still have that
personalized feeling.

R i3 Lab

Number 3| 2020




26

i3 Lab Working Paper Series

4 | think avatars can become a close companion
to students. It maybe smiling all the time to
receive questions and answer them with
patience. Treating students with respect.

5 Kids can feel at ease and assimilate better,
supposing we got a class of only black kids,
having a black avatar would be nice for
instance. So it will not be tied to any racial
issues.

6 Having a more neutral face and voice teaching
you could prove more acceptable for most
people, since we would be able to choose which
face is more Satisfactory for each person.

REPEATABILITY / STRUCTURE
1 While doing experiments, practical knowledge
that will help to improve the knowledge.

2 Makes the learner feel as if they are interacting
in the real world. The avatar acts as a symbol
for that.

3  Avatars convey the perception that you are
interacting in real world situations. It is easy to
view an avatar as an actual instructor.

COST and VERSATILITY

1 You could customize the lecture and learning
experiences of many children without
necessarily having to hire a lot of teachers.

2 Avatars can be used for teacher training.
Instructional avatars could be used in a virtual
classroom to train teachers-to-be by helping
them master strategies like higher-level
questioning or behaviour management.

3  Avatars could imitate different types of students
to help teachers practice classroom
management and learning to relate to their
students. Could be used to help find solutions to
particular problems arising in the classroom and
underpin professional learning.

4 Can connect teacher with sources of information
and networks of professional support.

REPEATABILITY / STRUCTURE

1 Machines are excellent at providing educational
intervention, creating structure, reliability and
promoting progression.

2 Lessons can be replayed over and over

COST and VERSATILITY
1 Cost savings as there are no teacher's salary to
pay or health insurance

2 Can learn anywhere
3  Allow social distancing if required.
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Table A2 - Identified Issues of Using Avatars for Education

Q2 What do you see as the possible issues, or problems, of using avatars for education?

Male

Female

MANAGEMENT ISSUES

1

3

4

They could displace human teachers and
depress their wages. There might also be issues
with racial representation if it is not managed
carefully.

Avatars would take the jobs of thousands of
teachers around the globe, by being less
expensive and having more information to give.

Teachers working too many roles at the same
time.

Teachers may lose their job.

COST / TECHNOLOGY ISSUES

1

Problems can be it is difficult for small schools to
adopt to that and it may need more funds to
purchase and apply avatars.

Some of the complex issues in the field of
science education include the availability of
appropriate textbooks and classroom resources;
the preparation and training of science teachers.
Slow response time, occasional movements that
seem robotic, displaying less emotion, less
empathy and compassion

A lot of software needed.

Most of the students from lower-middle-class
can't afford this. The parents won't support this
because they don't know how this works.
Technical issues, user experience could have
problems at times.

People having problems using software or the
technology if they are unfamiliar with it. And then
if you make it too easy for people like that, it
becomes boring for people who are familiar with
the tech.

EDUCATIONAL IMPACTS

1

One of the hardest aspects of teaching is that you
only have them for a short period of time to
prepare them for the next level and this may
reduce traditional class time.

Teaching aspiring teachers, in particular what it
means to be a teacher, is complex. This may
introduce further complexities into the classroom.
Spending too much time in front of computer
applications may cause stress-related issues
from childhood.

We may become overly reliant on technology to
solve educational problems.

The avatar could have limited responses and
may not be able to provide additional help as
needed.

People might think that the avatar is only an
algorithm that cannot understand my doubts like
a human.

MANAGEMENT ISSUES

1

Requires additional Management and Training
and teachers may become made accountable for
more than they should.

Additional teaching activities leads to not enough
time to plan and integrate lessons

Keeping up with the expectations of school
admins.

COST/TECHNOLOGY ISSUES

1

2

3

Cost money to provide additional technology in
the classroom

Cost students/parents to provide technology at
home

May leads to technology disparity between
students.

One of the key challenges in online teaching is
communicating without the help of body
language. Misunderstandings, and student
alienation can result. May not use language
students will understand, be able to establish
rapport.

The issue of glitches and people not taking the
avatar seriously.

EDUCATIONAL IMPACTS

1

2

3

Students may not find avatars as accessible as a
traditional teacher.

The learner might not like the avatar and so not
want to learn from him/her.

If the avatar is annoying or not liked by the
student.

| think that if an avatar doesn't appear warm and
friendly enough, it might make the concepts
being taught harder for students to relate to and
then they wouldn't get as much out of the game.
Feedback may be too general and not
individualized for the student.

A student might get bored with the avatar if its
role is not dynamic and realistic enough. For
example, if the avatar just has generalized
responses that don't always fit the situation.

May distracting students and waste time if
content is not educational

Depends on the ability for avatar to ask and
answer questions

They are not conscious and most likely will not
be able to answer some of your questions

SOCIAL / RELATIONSHIP IMPACTS

1

Less face time between students and teachers
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10

11

12

13

1

2

Having students forget the purpose of the game
is to act as a learning tool.

The problem of using avatars for education is
children's can't able to interact with avatars easily
and can't able to pause and play

The body and facial expressions of the avatars
must be improved so that they can be of use to
the participants. for example, to detect emotions.
Virtual learning isn't as effective as hands on
experience. Being there in person is better than
using an avatar.

It would be bugs, which could cause students to
stress and end up discouraging, or bad
programming that could be stressful, since it
would not be as efficient to help students.
People selecting Weird Avatars that put off
someone.

The avatar could be distracting and take the
attention away from the lesson

SOCIAL /RELATIONSHIP IMPACTS

May led to real time monitoring of the students
and less privacy.

Having an avatar that doesn't relate to you. |
could see that being an issue for some people.
They need to concentrate more on that than the
educational part of it.

An avatar cannot understand or identify the
emotions of others.

Lack of empathy, and reduced learning of social
skills by students not interacting

Some people may have trust issues and may not
take it seriously when they see virtual avatar
instead of an actual person's face.

Means losing contact with a human

May isolate students and lead to lack of
teamwork, empathy, and support between
students.

Not everyone has a computer to access these
avatars, internet can be shoddy even in the best
of circumstances, and avatars might lack the
personalized help a teacher can give.

May impact on developing student-teacher
relationship

The avatar appearing remote in many ways
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Table A3 - Identified Advantages of Using Game Technology for Education

Q3 Do you see any potential advantages of using game technology for educational purposes?

more personally invested in the stakes- | know

Male Female

FUN / ENGAGEMENT FUN / ENGAGEMENT

1 Using games in the classroom offers the | 1 Video games are an interactive entertainment.
following advantages: Student engagement. | 2 Making use of video games in the classroom is
Classroom games encourage students to simply another technique to engage with
become more involved in the learning process students.
and interact with other students. This type of | 3 Gaming stimulates students and children to play
engagement can help students understand new together. Many games require players to work
concepts or improve existing knowledge. together in teams to achieve goals or to compete

2 Games stimulates students to play together and against each other. In order to achieve that,
compete. students shall refine their communication skills:

3  Overall, gaming may create an educational this will help them to establish better relationships
future where teachers can recreate a more and have high self-esteem.
engaging and connected environment, and | 4 Kids nowadays are very familiar with gaming so it
students may benefit by attending more exciting seems like a natural progression to find a way to
lessons. combine game technology and education.

4 Yes making education entertaining is a good | 5 Kids can be very motivated by games so perhaps
way to motivate people to learn. Also using an this aspect would carry over into educational
interactive medium for learning will make the games if they were well-designed.
experience more engaging for the learner. 6 It is a medium that most students have grown up

5  Games are the fever of the moment for young with and therefore and easy
and old people, what makes learning more | 7 Through videogames, kids may get interested in
approachable. technology very soon in their life.

6 It will be fun and enjoyable 8 Overall, gaming may create an educational future

7 Making use of video games in the classroom is where teachers can recreate a more engaging
simply another technique to engage with and connected environment, and students may
students. benefit to develop critical skills by attending

exciting lessons.

EDUCATIONAL BENEFITS 9 | t.hinlk it can increase motivation to Igarn because

1 Instructional coaches use a virtual classroom to winning at games, even educatlonall games,
train teachers-to-be by helping them master proylfjes a satisfying feeling and can activate the
strategies like higher-level questioning or bralln s.rgward centres.
behaviour management. 10 Ithinkitis a fun way to mix things up. '

2  Teachers will be able to use platform built-in 11 Games COUl.d makeilearn!ng fun. Earnlng tapglble
tools. rewarQs while Igarnlng will stimulate cgrlosﬂy.

3 It will be far better than the traditional studying 12 |feel like, Iejar.nlng as a game makes it more fun
method. and makes it likely that you will remember.

4 Can help students refine communication skills
by discussing games and this can improve EDUCATIONAL BENEFITS
relationships and student self-esteem. 1 Improves coordination. Improves problem-

5  Yes.it has the potential to interact with all the solving skills. Enhances memory. Improves
students in the class without having attention and concentration. It is a great source of
predetermined opinion about students in the learning. Improves the brain's speed. Enhances
class. It will surely help students to understand multitasking skills. Improves social skills.
the basics 2 Technology has the abilty to enhance

6  Students from age 10 up to university age will relationships between teachers and students.
learn how to build, simulate and experiment, for | 3 It helps with hand-eye coordination. It improves
example by setting up wind turbines and problem-solving and strategic thinking. It
measuring their effect. expands memory capacity.

7 Increases a child’s memory capacity, computer | 4 ~ They promote intellectual skills that support
and simulation fluency., Helps with fast academic achievement. In supplying students
strategic thinking and problem-solving with  educational ~ subject  matter,  they

8 It stimulates your imagination, and gets you demonstrated  further  advantage. = The

implementation of technology in schools helps
close gaps between students.
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that in the case of children, it can be the only
thing that will hold their attentions.

It can change the outdated system in which we
live and gives the young person the opportunity
to learn in a more relaxed way.

Specific application of gaming in education
generates a lot of benefits in the learning
process. Generally, educational video games
and simulators teach many skills such as
algebra, biology, computer programming and
flight training. In particular, simulation games
can develop the children’s soft skills.

They indeed may increase the children’s sense
of self-esteem and improve socialization skills,
leadership skills and team building.

Video games are an interactive entertainment.
They promote intellectual skills that support
academic achievement.

Digital learning is replacing traditional
educational methods more and more each day.
With how rapidly classrooms are changing, it is
best to forget methods you may remember from
when you were in school and start thinking
about newer teaching and learning techniques
based on digital learning tools and
technologies.

10

Gaming technology attracts young children to
learn through gaming. It makes children play
continuously and learn simultaneously.

Some people do learn better with visual aids and
gaming would be a good way to help that kind of
learner to learn

Many people learn in different ways, so have
multiple avenues if learning would be beneficial.
Educational games are really awesome and help
students learn concept easily at any age, which
leads to long term retention of the concepts.

if you can incorporate games together the right
amount, you can learn information while enjoying
the game, hopefully making it stick more.

Step to add education to the technology they are
already using.
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Table A4 - Identified issues of Using Game Technology for Education

Q4 Do you see any potential issues, or problems, of using game technology for education?

Male

Female

TECHNOLOGY DIFFICULTIES

1

2

6

7

Older learners might have some issues with it if
we're not into gaming.

Some of the issues that teachers can face relate
to the technology itself. Others relate to student
or parent expectations, or whether there’s
enough of the right professional development to
help teachers become proficient in digital
technology.

Most media portray games as dangerous and
making you lose your time and violent, so most
parents would be against having games and
educational ways.

Many people have a hard type understanding the
rules of the game

Somewhere in a school near you, a teacher is
struggling to handle a query from a student
whose laptop has a flat battery or another who’s
watching a funny cat video on a phone. Perhaps
the wireless internet connection is dropping in
and out, or the electronic whiteboard is playing
up.

A certain amount of technology is needed and
not everybody has it.

Hacking, cyberbullying may be problems to face.

BEHAVIOURAL IMPACTS

1

2

It could be addictive, or an excuse to play more
video games, rather than study.

You might develop an aversion to other forms of
education. You might not learn core concepts
properly. Too much dependency on technology.
Might be bad for the eyes and brain.

It can cause a greater dependence on
technology and end up motivating students not to
do practical activities and this results in physical
inactivity and lack of technical skills

See only fun and not learning.

Become overly dependent on technology for
educational needs.

Students may use the absence of a physical
teacher to their advantage.

EDUCATIONAL IMPACTS

1

New study finds giving pupils access to laptops
in the classroom has a negative effect. Giving
school students access to iPads, laptops or e-
books in the classroom appears to hurt their
learning, new research has found. However,
putting this technology in the hands of a teacher
is associated with more positive results.

Getting too side-tracked with the game itself and
not really wanting to learn anything

TECHNOLOGY DIFFICULTIES

1
2

3

N

© 0o~NO O,

11

12
13
14

15
16

It is difficult to make games fully accessible.
Combining engaging game design with learning
objectives and curriculum.

Lack of alignment between technology,
curriculum, and instruction. Lack of clarity about
the purpose of 'school'

Creating a gaming atmosphere that is adapted to
all the learners' ability.

Teachers need more professional development.
Technology can affect lesson time and flow.
Pace of change & cost.

Limited perceived effectiveness of technology.

It may be hard for some people to use if they are
not good with computers

Some people may not want to put in the time if
they feel like it is just a game and not actual
learning.

Technology isn't perfect and does fail from time
to time.

Introduced technology is not always preferred.
Differing device capabilities and instructions.
With all technology | think the issue is whether it
works as it is supposed to. It could also be cost
prohibitive.

Problems with the internet and hardware issues.
Some people might not enjoy educational video
games as much as | would.

BEHAVIOURAL IMPACTS

1

It can be a lot of screen time, and take a lot of
resources, especially as technology changes
quickly.

Overcoming the cultural barrier with faculty and
parents

The purpose of the use of the technology has to
be reinforced so that the students do not lose
sight of what it is meant to do

Of course, sometimes, people start becoming
addicted to games which leads to distraction and
failure to focus on other things. So games should
be designed and created in a way they are
catchy, attractive and beautiful parallel to this
they should not be addictive

Kids already spend too much time on "screens"
and they probably won't consider the "learning
game" as part of their "allowed screen time" so
this will lead to more "screen time."

If students expect all learning situations to be like
games then they will miss out on some really
valuable lessons in life.

The issue is the children are not able to learn
anymore and gaming may limit the knowledge
children gain.
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3 If all learning is reduced to a game that can be | 8 It's easy for students to be distracted.
scored, it seems like the education received | 9 Different social dynamics.
would not be very deep.
4 In order to deliver content as a game, faculty | EDUCATIONAL IMPACTS
members tend to divide the syllabus into levels | 1 |nstant access to information has revolutionized

through which the students must progress, with
students getting feedback rather than grades. In
order for it to be effective, the game: must align
with  learning outcomes; should not be
competitive in the conventional sense.
Sometimes, in fact, the game might require
students to work collaboratively in order to solve
problems, while in other contexts, game
mechanics might make students compete
against one another in order to reach a personal
best.

how students learn today but hindered students'
ability to write and communicate face to face, and
almost half said it hurt critical thinking and their
ability to do homework.

2 I think it might be harder to provide individualized
solutions for students who are having trouble
than a traditional human teacher would, so it can
never entirely replace the human element in
teaching.

3 Part of the educational process is the
socialization that occurs in the educational
setting. Students have to navigate interactions
with teachers and with other students. Some
students are already socially isolated and may
become more isolated with gaming technology
unless the kids somehow interact.

4 May become too dependent on games only for
learning

5 A student may not like games, so | think that
there should always be a choice of using games
or not.
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APPENDIX B - Subject Rankings - Female Avatars (F1,F2,F3,F4,F5)

Figure B1: Ranking of F1 Avatar (Rose) by male and female participants
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Figure B2: Ranking of F2 Avatar (Emily) by male and female participants

AVATAR: F2 - Emily
FIDELITY: High - 2
GENDER: FEMALE
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Figure B3: Ranking of F3 Avatar (LIana) by male and female participants

g

AVATAR: F3 - Llana
FIDELITY: High - 2
GENDER: FEMALE
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Figure B4: Ranking of F4 Avatar (Liliwen) by male and female participants

AVATAR: F4 - Liliwen
FIDELITY: Low - 4
GENDER: FEMALE
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Figure B5: Ranking of F5 Avatar (Bailie) by male and female participants

AVATAR: F5 - Bailie
FIDELITY: Low - 4
GENDER: FEMALE
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APPENDIX C - Subject Rankings - Male Avatars (M1,M2,M3,M4,M5)
Figure C1: Ranking of M1 Avatar (Rycroft) by male and female participants

AVATAR: M1 - Rycroft
FIDELITY: Real - 1
GENDER: MALE
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Figure C2: Ranking of M2 Avatar (Ira) by male and female participants

AVATAR: M2 - Ira
FIDELITY: High - 2
GENDER: MALE
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Figure C3: Ranking of M3 Avatar (Victor) by male and female participants

AVATAR: M3 - Victor
FIDELITY: Mid - 3
GENDER: MALE
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Figure C4: Ranking of M4 Avatar (Macaw) by male and female participants

AVATAR: M4 - Macaw
FIDELITY: Low - 4
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Figure C5: Ranking of M5 Avatar (Macaw) by male and female participants
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