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Abstract

Multimedia, particularly animation, has made significant contributions in educational settings, as it makes the learning process easier and more effective. Series of empirical studies performed over the last decade indicate that animation can provide various instructional roles, including improving the learning of English as a second language (ESL). Apparently, many ESL learners had difficulty in pronouncing certain English words, and natural English communication starts with proper pronunciation. These pronunciation issues in turn could lead to difficulty in finding a job because good communication skills is a principal criterion set by most if not all employers. In recent years, animated talking head technology has been developed to address these learning difficulties, which has set the path for the emergence of Computer-Assisted Language Learning (CALL), which applies a pedagogical agent or a virtual tutor in the form of an animated talking head. However, this methodology has rarely been researched in mobile-based educational settings, specifically related to animated talking heads. From what has been previously observed, mobile learning has recently become more popular in aiding distance education. Thus, this paper critically reviews the literature related to the use of animation and technology in aiding language learning, specifically among non-native English Speakers.
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Introduction

It is generally known that multimedia, particularly animation, has played an important role in language learning. It has made significant contribution to the language learning process among various age groups of learners (Tamburini and Paci, 2002), particularly 3D animated talking head of virtual teachers in computer-assisted language learning applications (Wik, 2011; Wik and Hjalmarsson, 2009; Voce and Hamel, 2001). 3D animated talking head may be an essential instructional tool in supporting language learning through pronunciation modelling among non-native speakers (Badin et al., 2010).

This condition is true because non-native speakers face difficulty speaking English if they have poor pronunciation skills (Fraser, 2000). The difficulty arises among those who choose to study English after completing school (Gilakjani and Mohammad Reza, 2011). Much effort has been made in education to address this issue, including integrating language learning with multimedia and technology. Today, with rapidly evolving mobile technology, mobile learning or m-Learning offers a new approach in aiding education. Academia and the mobile world have set a new path for language learning, which has led to the introduction of Mobile-Assisted Language Learning (MALL) (Kukulska-Hulme and Shield, 2008). Since its inception, research and forum discussions on the topic of MALL have been conducted to identify effective ways of implementing and utilising this tool for successful language education.

Animation in Language Learning

Debate on animation typically relates to movies, cartoons or special effects. However, research has revealed that animation has significant contribution to education (Balasubramanyam, 2012; McMenemy and Ferguson, 2009; Doyle, 2001). Studies show that implementing animation in learning has led to positive outcomes for decades (Williamson and Abraham, 1995). Animation plays a role in improving the learning process, particularly in promoting thorough understanding of the subject matter (Mayer and Moreno, 2002). Today, animations are incorporated into computer-based multimedia learning and aid in many subject matters, including language learning (Cheng Lin and Fang Tseng, 2012; Kayaoğlu, Dağ Akbaş and Öztürk, 2011; Sundberg, 1998).


Language learning has undergone years of improvement, particularly after inserting technology-based methods in the eighties. This included the use of film, radio, television, language labs with audio/video tapes, computers, and interactive video (Cunningham, 1998). Traditionally, students studying English as a second language had to rely solely on text and audio materials such as cassette tapes, records and radio (Xiao and Jones, 1995). However, more recently, the use of film and video in learning English has provided a new method for acquiring it as a second language (Xiao and Jones, 1995). Unfortunately, this simultaneously led to lower engagement in student learning due to the lack of interactivity in the traditional way of acquiring English as a second language (Xiao and Jones, 1995). At this point in time, animation has evolved to aid in learning English as a second language as well as English as a foreign language.

This result has been proven in studies related to acquiring English as a second language. In a study by Lin, Chen and Dwyer (2006) on the effects of static visuals versus computer-generated animations, English language classrooms showed that computer-generated animated visuals, rather than static visuals, resulted in a more positive impact on immediate and delayed achievement. This was an appropriate strategy when the instructional objectives were to produce lower level learning outcomes involving factual knowledge, such as memorisation of vocabulary or application of simple grammar rules in composing sentences (Lin, Chen and Dwyer, 2006). Additionally, a study by Choi and Clark (2006) on cognitive and affective benefits of an animated pedagogical agent indicates that the usage of such tools provides entertainment and engagement in English language studies.

Analysing the animated pedagogical agent in promoting language learning has engendered an increased interest in educational research (e.g., Atkinson, 2002; Baylor and Ruy, 2003; Moreno and Mayer, 2000). Pedagogical agents are animated characters designed to function in educational settings to facilitate learning (Shaw, Johnson and Ganeshan, 1999). These agents are known as talking heads and model speech, facial expressions and gestures that support pedagogical strategies (Graesser, Chipman and King, 2008). 3D animated talking heads are now widely used for web services or as substitutes for face-to-face instruction (Lun, n.d.). Additionally, these talking heads appear as virtual tutors or teachers on learners’ computer screens and contribute to various aspects of language learning, including reading, pronunciation, conversation and practice (Busa, 2008). The use of 3D talking heads subsequently improved the learning process of acquiring a new language (Chen and Massaro, 2011).

Acquiring a new language is a significant challenge among all types of students and therefore, animated virtual tutors hold potential for utilising differentiated methods to support language studies (Massaro, 2006a). Many individuals have language disabilities and these students need additional instruction in language learning (Massaro, 2006a). However, these needs have not been met due to the lack of teachers and professionals equipped to give them individual attention (Massaro, 2006a). To address these barriers, students have found alternative ways to overcome this issue, such as using books or other alternative media. Unfortunately, these alternatives are not customised to a particular individual’s needs, which is where the animated language tutor or animated talking head was introduced (Massaro, 2006a). As well, the face is an essential part of conveying a message through body language (Massaro, 2006b). Visual information delivered through the movements of the lips, tongue and jaws enhances audio comprehension in a noisy environment (Massaro, 2006b). Thus, visual information may play an important role in helping learners to distinguish words otherwise difficult to achieve with audio alone (Jesse and Massaro, 2010).

Speech is supported by facial expressions, emotions and gestures produced by a speaker (Massaro, 1998). In this regard, an experiment was conducted by Liu et al. (2007) on utilising visual speech for Chinese pronunciation training. 101 students in an introductory Chinese course at Carnegie Mellon University participated in the experiment. The students used a web-based learning environment. Students observed using a 3D animated talking head to learn final pronunciations rather than audio alone achieved significant improvement. Through the study, Liu et al. (2007) concluded that visual speech provides learners significant support in improving their pronunciation. However, one might question the use of text as verbal support in a talking-head application. Excluding text in pronunciation learning might cause difficulty among learners in identifying syllable breaks for proper pronunciation (Ahmad Zamzuri and Kogilathah, 2013). Thus, identifying solutions for verbal support in talking-head applications are necessary.


Talking Head Animation and Verbal Support

Animations have been integrated in educational technologies at a growing rate since the early 1980s (Ainsworth, 2008). There are several reasons for developers and researchers to use animations in their instructional design. One of the reasons might include the level of cognitive demand needed for a learning task (Tversky, Morrison and Bétrancourt, 2002). In many of Mayer’s studies on the connection between animation and cognition, it has been proven that students learn more deeply from animation and narration compared to narration alone (Ainsworth, 2008). According to Schnotz and Rasch (2005), there are two ways that animations might support cognitive processing. The first way is to enable the function of animation, which occurs when animations provide additional information that cannot be displayed in pictures. The second method is in the facilitating function, when animations are able to help learners build mental models of situations with external support. This shows that animations make cognitive processing easier.

In addition to these, the learner engages in three important cognitive processes (Mayer and Moreno, 1998). The first cognitive process is in selecting where to apply incoming verbal information to support to text based input and where to apply incoming visual information to support image based input (Mayer and Moreno, 1998). The second cognitive process is in organising where to apply the word base to create a speech-based model of the system and where to apply the image base to create a visually based model of the system (Mayer and Moreno, 1998). Finally, the third process is in integrating, which occurs when the learner builds connections between related events in the speech-based model and the visually based model (Mayer and Moreno, 1998). Consequently, this relates to Mayer’s modality principle. To test the modality influence, Moreno and Mayer (1999) conducted two experiments involving an animation depicting the process of lightning. In experiment 1, students viewed on-screen text presented near the animation or far from the animation, or simultaneously listened to a narration (Moreno and Mayer, 1999).

In experiment 2, they viewed on-screen text or listened to a narration, viewed on-screen text following or preceding the animation, or listened to a narration following or preceding the animation (Moreno and Mayer, 1999). Both experiments revealed a modality effect in which students learned more efficiently when verbal input was presented through speech rather than visually as text (Moreno and Mayer, 1999). However, it was recently shown that under certain conditions, visual texts can be preferable (Stiller et al., 2009). Instructional pacing seems to be one of the conditions that demonstrated this effect (Stiller et al., 2009). Stiller et al. (2009), investigated the effects of pacing and text modality on cognitive load and performance. The study proved that visual text instruction was the most efficient (Stiller et al., 2009). This condition can also be applied to the 3D animated talking head with audio and text applications. To pronounce accurately, a learner should know the word being stressed and how it is shown in a syllable break. To pronounce the stress pattern of a word clearly, the correct number of syllables needs to be produced (Pronunciation, 2011). Therefore, to show this, the syllable break needs to be placed as text in the application. However, specific research is needed to further confirm this claim.

Facial Expression and Lip Syncing

Adding to the use of verbal support in the audio and text of a talking head, facial expression is necessary to make language learning more efficient and effective (Wik and Hjalmarsson, 2009). Previous studies in the field of neuroscience, cognitive science, and psychology specify that emotions play a significant role in attention, planning, reasoning, learning, memory, and decision making (Picard, 1997). Emotions also influence perception, cognition, coping, and creativity (Johnson, Rickel and Lester, 2000; Picard, 1997). In the teaching of pronunciation, non-verbal communication such as facial expressions and gestures has become essential (Brown, 2007). However, non-verbal tools, including tone of voice, body posture, facial expression, and gestures can help a teacher make the classroom interesting and motivate students to actively engage in classroom activities (Sime, 2006). These tools also enhance the students’ learning capability and their ability to recall information (Allen, 2000; Lazaraton, 2004). This eventually allows students to retain pronunciation knowledge.

In fact, recent studies on learning pronunciation have introduced new methods and such as face-to-face communication (Rodgers, 2001). Face-to-face communication is one of 10 scenarios introduced by Rodgers (2001), which engages all aspects of human communication such as facial expression, gesture, tone and so forth to support teaching a second language in the 21st century (Rodgers, 2001). Additionally, lip synchronisation is one of the primary features of a talking head (Lun, n.d.). Because English is a language that depends upon airflow, lip shape, tongue position, teeth position and jaw movement (Baxter, 1993), the process of learning pronunciation can be practised by observing lip syncing activities (Sumby and Pollack, 1954; Benoıˆt and Le Goff, 1998).

Computer-assisted Language Learning

In addition to these strategies, instructional media plays a role in increased student learning. Technology-based training has increased since the introduction of computers 50 years ago (Graesser, Chipman and King, 2008). The extant research supports that students learn better in technology-rich learning environments than with classroom lectures, reading textbooks, and non-interactive control circumstances (Graesser, Chipman and King, 2008). Likewise, Malik and Shabbir (2008) and Saba (2009) emphasised the effective use of technology in creating new opportunities for independent learning as one method by which to increase student achievement. This situation also affected the way students acquire a second language. The use of these new technologies and multimedia elements for language teaching and learning has become a method of acquiring a second language, known as Computer-Assisted Language Learning (CALL) (Gamper and Knapp, 2002).

Advances in the Information and Communication Technology (ICT) have changed the roles of language teachers and learners (Park and Son, 2009) whereby it requires learners to be active participants in the learning process rather than passive recipients through their ability to control their own learning in a technology-enhanced learning environment (Brown, 1991). In a technology-enhanced environment, learners can manage their own learning process by collecting information and synthesising it independently (Park and Son, 2009). The classroom becomes more learner-centred when learners are able to make their decisions and work independently on the subject matter (Park and Son, 2009). Dunkel (1990) asserts that using computer technology as a tool can increase the language learner’s self-esteem, vocational readiness, language proficiency and overall academic skills. In fact, many literature reviews corroborate the benefits of CALL in acquiring second language. One review includes the exploration of the application of certain technologies in specific language areas (Liu et al., 2002). Hypermedia technologies such as linking and interactive capabilities have been discussed as a tool to enhance vocabulary learning (Liu, 1994) and reading comprehension (Hult et al., 1990). Moreover, use of video and audio are considered to be an advantage to support comprehension practice (Chun and Plass, 1997). On the other hand, multimedia technology represented in CALL is equipped to provide the enriching contexts that are important in language learning (Kramsch and Andersen, 1999).

Animation in CALL

Upon analysing multimedia technology in helping CALL, animation has played an important role. The trend of CALL and Computer-Assisted-Pronunciation-Training (CAPT) in supporting second language acquisition uses a virtual conversational agent or an animated talking head. This provides the ability to create a human-like tutor and is more beneficial than the desktop metaphor as an instructional interface (Wik and Hjalmarsson, 2009). Because CALL can be implemented outside of the classroom, animations and audio used in a CALL system has proven to be important elements of effective English language learning tools; it is suitable to be combined with standard curriculums and other appropriate design features to achieve what is naturally the outcome of a traditional classroom (Alqudah and Abdulsalam, 2013).

On the other hand, users interacting with animated tutors spend more time with the system because they believe it performs better and find the system interesting to interact with versus interacting with animated agents on a desktop interface (Walker et al., 1994; Koda and Maes, 1996; Lester and Stone, 1997; van Mulken and Andre, 1998). Moreover, speech is multimodal and communication is normally performed verbally as well as through facial expression (Wik and Hjalmarsson, 2009). This supports the idea that visual information supports speech perception (Sumby and Pollack, 1954). Virtual conversational agents or animated talking heads are able to give feedback on articulations that a human tutor finds it difficult to express or demonstrate (Wik and Hjalmarsson, 2009). Virtual reality displays of the face shows the position and movement of intra-oral articulators in combination with speech signals may improve the learner’s acquisition and production of new language sounds by analysing the relationships between speech sounds and gestures (Engwall, 2008).

Thus, CALL is moving slowly towards Mobile-Assisted Language Learning because mobile learning is the fast-growing element in current educational technology.

Mobile-assisted Language Learning

Mobile learning has grown rapidly in supporting an informal learning environment, which increases learning time outside the classroom (Derakhshan and Khodabakhshzadeh, 2011). Early generations of mobile learning projects preferred to offer formal activities carefully designed by educators and technologists as emerging technologies were not yet widely available or easy to understand (Pettit and Kukulska-Hulme, 2007). However, many of today’s learners own mobile devices which enable them to easily engage in activities motivated by their personal needs and conditions of use, including activities needing to be completed while traveling and on the move (Kukulska-Hulme, Traxler and Pettit, 2007; Pettit and Kukulska-Hulme, 2007).

Today, mobile learning has a large impact on the secondary and tertiary learning processes by which many researchers have explored and studied the impact of techniques and the devices used. Mobile learning has also evolved as a medium of delivery from laptop to netbook and now to smart phones such as the iPhone and Android phones. In a paper presented by Herrington et al. (2010), researchers have concluded that introducing the iPhone and iPod Touch to the School of Education at Murdoch University became the medium of change to its traditional teaching and research. Schools in South Asia are also beginning to utilise this new technology to improve the standard and method of learning observed at Cempaka School, the first school in South Asia to receive the Apple Distinguished School status for innovative use of technology in the classroom in 2002 (Education on the Go, 2009). Rapid advancements in research and practice using mobile learning development shows that mobile technologies can be effectively used as communication tools when used by a wide range of learners in a mixture of settings (Kukulska-Hulme, 2010).


Mobile learning has given students the luxury of learning anytime and anywhere for any type of learner (Godwin-Jones, 2005; Kadyte, 2004; Kukulska-Hulme, 2005). At the same time, mobile learning is also one means of facilitating lifelong learning (Valk, Rashid and Elder, 2010). Mobiles can support a great amount of learning that occurs in between everyday activities, learning that occurs spontaneously in unprepared settings outside the classroom and outside of the usual environments of home and the office (Valk, Rashid and Elder, 2010). Mobile technologies enable learning that occurs across time and place as learners apply what they learn in one environment to developments in another (Sharples, Taylor and Vovoula, 2005; 2007). Mobile learning creates thus a situation in which education becomes learner centred, giving the learner greater responsibility for the learning process instead of passively receiving information from an instructor.

Colpaert (2004: 262) observed that throughout the history of CALL, periods of professional development have caused periods of beginner’s application development and he wondered whether “the mobile hype will burst out as soon as tools become available allowing teachers and researchers to develop their own mobile applications and tools”. This hype that Colpaert (2004) referred to is the rise of Mobile-Assisted Language Learning (MALL), which is rapidly becoming a reality as these tools are now owned by teachers and learners (Motteram and Stanley, 2011). With mobile phones linked to education, there exists a potential to provide a rich learning environment for the learners (Stockwell, 2010). In recent years, MALL appears to be a new teaching tool in the educational field (Chinnery, 2006). This is because researchers believe that in-class only activities are not sufficient for effective language learning and learners should be given opportunities to learn the language beyond classroom activities (Saran, Seferoglu and Cagiltay, 2009). Development of mobile technology has paved the path for educational improvement, particularly in mobile language learning. Research has been conducted to prove that mobile learning can enhance and ease the learning process for different groups of learners, especially in MALL (Idrus, 2011; Sood, 2010; Fotouhi-Ghazvini, Earnshaw and Haji-Esmaeili, 2009). The development of mobile and wireless technologies has broadened possibilities in the domain of language teaching (Joseph and Uther, 2009). Several methods have been used to improve the language learning using mobile applications such as using multimedia messages in improving pronunciation (Saran, Seferoglu and Cagiltay, 2009).

Animation in MALL

Multimedia has a significant contribution in MALL. In recent studies, researchers have explored the use of multimedia messages via mobile phones for improving language learners’ pronunciation of words (Saran, Seferoglu and Cagiltay, 2009). In a study conducted by Saran, Seferoglu and Cagiltay (2009), they concluded that when comparing three different modes of delivery including web based, hand outs and multimedia messaging service (MMS), students in the MMS delivery mode groups performed better than the web and hand out groups. The elements used in the MMS delivery mode were 2D animated images. However, animation, particularly 3D animations assisting language learning, was primarily a computer-based model such as the 3D talking-head system. There was research conducted on implementing 3D talking heads on mobile phones such as voice interactive services but there is little research completed on the use of 3D talking heads in mobile applications for assisting language learning. Therefore, continued research into 3D talking head mobile applications used in supporting language learning is essential.

Conclusion

Animation has made a significant contribution in the education industry among various content areas for the past several decades. It also plays an important role in the learning of a second language, determined through the conclusions of recent studies. Animation, specifically the 3D talking head, has been observed to be as effective a tool as a virtual teacher in aiding second language learning. This can be seen through the emergence of CALL and MALL, which include multimedia elements such as animated talking head technology in their systems or applications. However, little educational research has been completed using the mobile-based application concerning the 3D talking head. Thus, mobile learning is becoming more widespread in supporting current educational practices. Furthermore, MALL shows increased development in assisting language learning. Because of this, researching the effects of 3D talking head mobile applications in language learning seems essential.
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