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Abstract: With recent advancements in information technologies and language
learning models, rapid innovations of technology-enhanced language learning
have been widely witnessed by research communities and educational
institutions globally. Powerful new technologies, such as social media and
networks, mobile applications, wearable computing, cloud computing, and
virtual reality have been integrated into language learning to facilitate various
aspects, such as interactivity, immediacy, and authenticity. In this study, we
present the Future TELL Model considering learning objectives, theories, and
strategies by briefly reviewing recent progresses in this area. Future trends and
research issues in technology-enhanced language learning are also discussed in
relation to cutting-edge technologies, such as deep neural networks, which have
not yet been fully recognized by education technology communities.
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1. Introduction

With the rapid advancement of information technologies, such as augmented/virtual
reality (Wu, Lee, Chang, & Liang, 2013), wearable computing (Ngai, Chan, Cheung, &
Lau, 2010), mobile applications (Hwang & Wu, 2014), cloud-computing applications
(Bora & Ahmed, 2013), social media (Dizon, 2016; Sun, Lin, You, Shen, Qi, & Luo,
2017) and big data processing (Picciano, 2012), great innovation and transformation of
technology-enhanced learning have occurred in recent years. Moreover, the fast
development of various technology-enhanced pedagogies, including the flipped
classroom (Chen Hsieh, Wu, & Marek, 2017), gamification (Calvo-Ferrer, 2017) and
socio-cultural contexts (Wang, Liu, & Hwang, 2017) that have been adopted in language
learning, has become another important aspect for augmenting the ubiquity of
technology-enhanced language learning (TELL). Extant variety in both technologies and
pedagogies also provides flexible options for the implementation of TELL in classroom
teaching and learning, as well as out-of-class learning activities.

Despite the variety in the transformation of TELL, some distinct trends of TELL
have been identified. For example, contextual learning of language in certain social-
cultural contexts constitutes an essential stream of TELL, as identified by Wang, Liu, and
Hwang (2017). Golonka, Bowles, Frank, Richardson, and Freynik (2014) found that
technologies that support instant feedback can improve students’ language learning
efficiency. However, these investigations may focus only on a specific new trend of
TELL, and no unified framework has yet been provided as a roadmap to identify different
trends of future development of TELL. Therefore, in this article, we propose the Future
TELL Model (FTM) from dimensions of learning objectives, theories, technologies, and
strategies by briefly reviewing recent progresses in this area. The FTM will elucidate the
development and future trends of each dimension. For example, in the case of learning
objectives, recent TELL studies mainly comprise three aspects, which are: (1) language
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knowledge acquisition; (2) integrated use of language; and (3) social-cultural context
learning. The details of FTM will be presented in Section 3.

Another important aspect is that a gap exists between the development of
technologies and education technology applications, as identified by Goldin and Katz
(2009). To bridge this gap, it is critical to investigate recent advancements in
technologies and determine which cutting-edge research findings can be most
advantageously applied to TELL. In this article, future trends and research issues in
TELL are also explored based on advanced technologies that have not yet been well
noted by education technology communities. In particular, we selected certain
technologies, such as deep neural networks (Glorot & Bengio, 2010; Silver et al., 2016),
which offer great potential for TELL. The remainder of this article proceeds as follows.
In Section 2, a literature review of TELL is performed. Section 3 mainly introduces the
Future TELL Model for summarizing recent trends in this area. Section 4 discusses future
trends and some research issues from a technological perspective. In Section 5, the
findings of this article are summarized.

2. Literature review

Since some extant literature (Golonka et al., 2014; Wang, Liu, & Hwang, 2017) focuses
on technology types and socio-cultural contexts in language learning, the literature
review in this section considers more recent developments in other aspects of TELL.
These recent literatures will be organized into the following specific topics.

2.1. Collaborative learning in TELL

Collaborative learning in TELL refers to the use of technology to support collaboration
between students and teachers in language learning activities (Lin, Zheng, & Zhang,
2017). Angelova and Zhao (2016) adopted computer-mediated communication tools to
facilitate second-language acquisition and develop English as a second language teaching
skills and cultural awareness through a collaborative online project between students
from China and the U.S.A. Amiryousefi (2017) investigated the effects of three types of
prewriting planning conditions, including teacher-monitored collaborative planning,
student-led collaborative planning, and individual planning on English as a Foreign
Language (EFL) learners’ computer-mediated L2 writing tasks. Kuo, Chu, and Huang
(2015) developed an online collaborative platform to examine the effects of group
learning based on learning styles of group members for English language learning. To
confirm whether or not students with different levels of language proficiency can benefit
equally from collaborative learning, Huang, Liu, Wang, Tsai, and Lin (2017)
implemented a long-term technology-enhanced collaborative storytelling activity, and
examined young students’ pair performance, flow perception, and learning strategies in
relation to students’ English proficiency level.

2.2. Flipped learning in TELL

The flipped mode has been popular in TELL due to its high dependence on technologies.
To determine the benefits of the flipped classroom model for second language learners,
Chen Hsieh et al. (2017) employed the Output-driven/Input-enabled model (Wen, 2008)
to design an oral training course for learning English idioms. Adnan (2017) compared the
impact of flipped classrooms and non-flipped classrooms for second language learners
regarding academic outcomes and students’ perceptions of their learning experience.
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Hung (2015) integrated flip teaching into language classrooms using a WebQuest active
learning strategy to study the possible impacts of flipping the classroom on English
language learners’ academic performance, learning attitudes, and participation levels.
Huang and Hong (2016) investigated the effects of a flipped English classroom on high
school students’ information and communication technology, and English reading
comprehension. Yu and Wang (2016) examined the effectiveness of the flipped model in
a business English writing course by adopting a clicker-aided approach.

2.3. Game-based learning in TELL

To better motivate English language learners and facilitate their language learning, an
increasing number of games have been developed for language enhancement. The results
of research on game-based language learning generally share two conclusions: (1) games
have positive effects on motivation (Garris, Ahlers, & Driskell, 2002; Graesser, Chipman,
Leeming, & Biedenbach, 2009; Brom, Preuss, & Klement, 2011; Connolly, Stansfield, &
Hainey, 2011; Chen & Yang, 2013); and (2) games promote effective vocabulary
learning (Abrams & Walsh, 2014; Smith et al., 2013; Yu & Guan, 2013; Chou, 2014;
Pasfield-Neofitou, 2014; Calvo-Ferrer, 2017; Wu & Huang, 2017). Another typical
strength of games, which is conducive to language learning, is their interactive feature
(Konradt & Sulz, 2001; Lim, Nonis, & Hedberg, 2006). Some researchers also report that
games promote critical thinking skills (Ke, 2008; Ke, 2014; Papastergiou, 2008), and
others found that certain games can create virtual environments or realistic sociocultural
contexts that facilitate language learning (Schwienhorst, 2002; Anderson, Reynolds, Yeh,
& Huang, 2008; Rankin, Morrison, McNeal, Gooch, & Shute, 2009; Young et al., 2012;
Zheng, Young,Wagner, & Brewer, 2009; Zheng, Bischoff, & Gilliland, 2015).

2.4. Mobile learning in TELL

With the development of mobile devices and wireless technology, mobile-assisted
language learning (MALL) has been increasingly utilized by English language learners
and educators (Wu & Huang, 2017). One of the most common research topics in this
field is students’ perceptions towards mobile learning technologies. Numerous
researchers have demonstrated that students hold very favourable attitudes towards
MALL (Chen & Hsu, 2008; Basoglu & Akdemir, 2010; Chang, Tseng, Liang, & Yan,
2013; Hsu, 2013; Liu & Chen, 2015; Lin, 2017; Shadiev, Hwang, & Huang, 2017). Many
studies also showed that MALL is advantageous in creating authentic materials, activities,
and environments to promote language learning.

3. The future TELL model

In this section, we introduce the Future TELL Model (FTM), as shown in Fig. 1.
Specifically, the FTM contains three dimensions, which are: (1) learning objectives; (2)
learning strategies; and (3) learning theories. The remaining parts of this section will
detail the components and features of each dimension.

3.1. Learning objectives

As shown in Fig. 1, the dimension of learning objectives comprises four aspects which
are: (1) simple acquisition of language knowledge; (2) integrated acquisition of language
knowledge; (3) integrated use of language knowledge; and (4) use of language
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knowledge in socio-cultural contexts. One classification method that distinguishes these
four aspects is to map each aspect to a category of Bloom’s taxonomy (Krathwohl, 2002),
which is a widely adopted method for classification of learning objectives. Specifically,
the simple/integrated acquisition of language knowledge corresponds to the categories of
“remember” and “understand”, while “the integrated use of language knowledge” and
“the use of language knowledge in socio-cultural contexts” correspond to the category of
“apply” and “create”.

| Single Acquistion of Language Knowledge |

Multiple Acquistion of Language Knowledge

Learning
Objectives Integrated Use of Language
| Use of Language in Socio-cultural Context
Assessment-Driven Authentic and Integrated
Language Learning Language Learning
i ‘\ l' \I
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Fig. 1. The future TELL model (FTM)

However, it is difficult to precisely classify these four aspects by using Bloom’s
taxonomy. To overcome this limitation, we further introduce two factors, “authenticity of
context” and “degree of integration”, for these four aspects. The first factor, “authenticity
of context”, refers to the degree of authenticity of language learning contexts created or
facilitated by technologies in learning tasks. For example, certain technologies, such as
augmented/virtual reality (Schwienhorst, 2002), social networks (Dizon, 2016), and
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virtual collaborative platforms (Angelova, & Zhao, 2016) can assist educational
researchers and teachers to create authentic contexts for language learning (e.g., create a
virtual scenario for language speaking at a coffee shop). The utilization of mabile
applications to engage students in a language learning system to complete reading
comprehension tasks can be considered as “learning in an artificial context” (in this
example, the article in the reading comprehension). Semi-authentic contexts are
combinations of authentic contexts and artificial contexts. For example, learning tasks in
a role-playing game (RPG) are established as fill-in-the-blank or reading comprehension
tasks. The entire story background of this RPG is an authentic context, and the tasks in
the game constitute artificial contexts.

The second factor, “degree of integration”, denotes the degree of integrated
application and use of various aspects of language knowledge and skills. Integrated
language learning has been confirmed as an effective method for language acquisition in
linguistic studies (Mehisto, Marsh, & Frigols, 2008). In addition, approximately three
levels of integration exist. If a TELL activity only aims to acquire one specific aspect of
knowledge about the language, this TELL activity is considered as “no integration”. An
example of “no integration” in TELL is vocabulary meaning acquisition (Chen & Hsu,
2008), which focuses on how to adopt MALL to assist students to remember word
meaning. Semi-integration refers to TELL activities that involve a few aspects of
language knowledge (e.g., an essay writing task involves both syntactical and vocabulary
knowledge). However, integration here remains limited, as these TELL activities cannot
help learners to link knowledge to appropriate contexts (Wang, Liu, & Hwang, 2017). If
TELL activities can enable learners not only to understand various aspects of knowledge
but also to apply the knowledge in certain contexts, these activities are categorized as
“full integration”.

Table 1
Two factors for four aspects of learning objectives in FTM

Authenticity of context Degree of integration
Simple acquisition of No context or artificial No integration
language knowledge context
Integrated acquisition of No context or artificial Semi-integration
language knowledge context
Integrated use of language Semi-authentic context Full integration
knowledge
Use of language knowledge Authentic context Full integration

in socio-cultural contexts

The details of how each aspect corresponds to these two factors are presented in
Table 1. It is worth noting that the nature of contexts is not important in the second factor.
The only distinction between “integrated use of language” and “use of language in socio-
cultural contexts” is whether or not the context is authentic. Recently, many
investigations have focused on identifying ways to assist learners to understand language
in socio-cultural contexts (Wang, Liu, & Hwang, 2017; Shadiev, Hwang, Huang, & Liu,
2018).
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3.2. Learning strategies

Various learning strategies exist in TELL research, which can be further divided into two
streams, as shown in the second dimension of Fig. 1. One stream is assessment-driven
language learning, which adopts technologies to improve the effectiveness one or more
learning phases of the assessment-driven learning cycles (i.e., planning, instruction,
learning, and assessment). A typical example is to utilize computer-assisted tests for
assessing language knowledge, such as vocabulary size (Tseng, 2016) or listening
capability (Wei & Zheng, 2017).

Another stream of TELL research comprises flipped language learning, game-
based language learning, collaborative language learning strategies, etc. We categorize
these learning strategies as “authentic and integrated language learning” because these
strategies attempt to employ technologies in various aspects of language knowledge in
more authentic contexts. As shown in the second dimension in Fig. 1, an arrow is added
between “assessment-driven language learning” to “authentic and integrated language
learning”. This arrow indicates that a growth trend exists concerning performing more
research about the latter category of language learning strategies instead of the former

one.

2016

2015

=
2
=Y
=)
(=]
=
=
=
]
=
=y

16

m authentic and integrated language learning

B assessment-driven language learning
Fig. 2. The trend of publications in these two categories of learning strategies

As shown in Fig. 2, we collected language learning related articles from six
reputable journals (i.e., Computer & Education, Educational Technology & Society,
Interactive Learning Environment, British Journal of Education Technology, Education
Technology Research and Development, and Computer Assisted Language Learning)
from 2015 to 2017. These publications are then categorized into two categories of
learning strategies, as mentioned. In all three years, the number of publications in the
“authentic and integrated language learning” category is greater than, or equivalent to, the
number of publications in the “assessment-driven language learning” category. Although
this finding may not be indicative of all publications from all TELL-related research
communities, the data still identify a growth trend of publications in the second category
of learning strategies, as the selected six journals are well-established and commonly-
selected journals in review studies (Wang, Liu, & Hwang, 2017; Shadiev, Hwang, &
Huang, 2017; Fu & Hwang, 2018).
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3.3. Learning theories

As shown in the third dimension in Fig. 1, the framework of learning theories in TELL
can be classified into three layers: (1) learning theories; (2) pedagogical models; and (3)
implementation tools/techniques. Moreover, the relationships among these three layers
are that: (1) pedagogical models are supported by learning theories; and (2) techniques or
tools are adopted to implement the pedagogical models.

GPS

VR/IAR i .
|
... _Learning |--...

Cognitive X7 Socio-
Theories of Cultural

| Flash || Multimedia |
Learnlnl Context

Videos | .°~

Maker

Game-based 1 Kahoot
Learnin

Multimedia
Learning Theories

Output-Driven/
Input-Enabled
Model

Moore's
Interaction
Framework

-] Google Collaborative . .| Flipped Edpuzzle
Docs Learning | Tttt Learning

Social TED-ed |

Fig. 3. The details of the three-layer framework of learning theories in FTM

As shown in Table 2 and Fig. 3, Moore’s (1989) interaction framework, which
includes three types of interactions (i.e., learner-learner interaction, learner-instructor
interaction, and learner-content interaction) constitutes an important theory for
collaborative language learning. Collaborative language learning can be facilitated and
implemented by cloud-based collaborative software tools, such as Google Docs (Ebadi &
Rahimi, 2017) or social network platforms (Dizon, 2016). Mayer’s (2009) cognitive
theories of multimedia learning, which are based on three assumptions (i.e., the dual
channel, limited capacity, and active processing), provides a guideline for designing
instructions under a multimedia environment (Jiang, Renandya, & Zhang, 2017).
Multimedia language learning can be implemented by online videos, flash, animations, or
other multimedia tools/applications. Socio-cultural context theory claims that learners’
knowledge will be more actively constructed and exchanged through socio-cultural
interactions related to specific social settings (Vygotsky, 1978; Kumpulainen, Karttunen,
Juurola, & Mikola, 2014; Wang, Liu, & Hwang, 2017). This theory provides strong
support for context language learning and game-based learning. Certain tools/techniques,
such as virtual/augmented reality (Schwienhorst, 2002), location-based systems (Wang,
Liu, & Hwang, 2017), RPG Maker (Hwang, Hsu, Lai, & Hsueh, 2017), and Kahoot
(Adnan, 2017) can be employed to implement the above two learning modes. The
Output-driven/Input-enabled model, which provides a theoretical basis for flipped
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language learning, asserts that “input enables learners to produce output, and output
drives learners to pursue input” (Wen, 2008).

Table 2
Learning theories framework for TELL in FTM

Learning Theories Pedagogical Models Implementation Tools/Techniques
Moore’s Interaction Collaborative Learning Cloud-based Collaborative Tools
Framework (e.g., Google Docs, Padlet)

Social Networks, Forums

Cognitive Theories of Multimedia Learning Videos, Flash, Animations, etc.

Multimedia Learning

Socio-Cultural Context Learning Virtual/Augmented Reality

Context Theory Game-Based Learning Location-Based Systems, GPS,
RPG Maker, Kahoot

Output-Driven/Input- Flipped Learning EdPuzzle, TED-ed

Enabled Model

4. Future trends and research issues

4.1. Pedagogical trends and issues

Review and analysis of the extant literature indicate that future TELL will be largely
characterized by such trends as hybrid pedagogies, greater authenticity, and better
personalization. Based on current pedagogies (e.g., game-based learning, flipped learning,
collaborative learning, multimedia learning, context learning, etc.), more hybrid
pedagogies will emerge and become popularized (Lai, 2016). These will include, but not
be limited to, game-based flipped learning, multimedia-enhanced context learning,
flipped classrooms in collaborative environments, and game-based collaborative learning
(Lan, Sung, & Chang, 2007). These pedagogies share one factor in common: integration
of multiple technology-enhanced elements that facilitate language learning. For example,
with game-based flipped learning, both gamification and flipped classroom constitute this
pedagogy, and it can thus better motivate learners and promote the development of
higher-order thinking skills.

Another nascent trend of TELL is to develop materials and tasks with greater
authenticity (e.g., Cavus & lbrahim, 2017). Future technologies are likely to enable
learners to wear virtual reality headsets and immerse themselves in English-speaking
environments to communicate with native speakers. In this way, learners’ knowledge of
grammar, vocabulary and the cultures of English-speaking countries, as well as listening
and speaking skills, will be dramatically and rapidly improved. Similarly, social networks
and cloud-based tools will provide learners with easier and more frequent interactions
and collaborations (Ahn & Lee, 2015; Chen & Chang, 2011). In these ways, authentic
communication will be realized (Huang, Shadiev, Sun, Hwang, & Liu, 2016).

TELL will also move towards a more personalized learning experience. For
example, with flipped, game-based and context learning, learners are granted greater
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flexibility; they can arrange their learning schedules, select environments, choose
progress goals, and choose partners based on their own needs, preferences, and
environments (Petersen, Markiewicz, & Bjornebekk, 2009; Wang, 2017). The learning
experience will become much more personalized, and learning systems will provide
better feedback to individual learners (El-Bishouty, Ogata, & Yano, 2007; Chen & Li,
2009; Wu, Sung, Huang, Yang, & Yang, 2011).

4.2. Technological trends and issues

A new revolution of machine learning technique, called “deep neural networks” or “deep
learning”, has been recently acknowledged in artificial intelligence communities (LeCun,
Bengio, & Hinton, 2015). The techniques of deep neural networks can be well supported
by computer hardware, such as graphical processing units, due to their rapid advancement.
This stream of techniques can significantly improve learning rates and adaptivity of
artificial intelligence (Al). More recently, some powerful Al systems have been
developed that are superior to human experts in complicated tasks, such as playing the
game Go (Silver et al., 2016). However, the new wave of deep neutral networks has been
rarely adopted in TELL.

A huge number of possibilities exist in TELL to adopt deep neural networks
(DNN). To respond to this trend, we propose a new terminology, “DNN-based TELL”,
in this article. Deep Neural Networks based Technology-Enhanced Language Learning
(DNN-based TELL) refers to the use of deep neural networks as a technological
innovation to facilitate learning processes and create authentic environments for
language learning. DNN-based TELL has a wide-range of applications.

One possibility is to employ chatbots to have conversations with learners as a
dialogue-generation technique based on deep reinforcement learning (one kind of DNN-
based technique), which has been proven to be both accurate and human-like (Li, Monroe,
Ritter, Galley, Gao, & Jurafsky, 2016). The utilization of DNN-based chatbots in
language learning will create an authentic environment for language learning and
transcend the physical and mental limitations of human tutors. Another potential
application of DNN-based TELL is to use long-short term memory networks (one kind of
DNN-based technique) for automatically and constantly scoring essays of students and
providing them with just-in-time feedback (Taghipour & Ng, 2016).

5. Conclusion

In this article, we firstly reviewed relevant studies on collaborative learning, flipped
learning, game-based learning, and mobile learning in TELL. Based on the extant
literature, we then introduced our three-dimensional Future TELL Model, explaining the
three aspects of learning objectives, learning strategies, and learning theories explicitly
one by one. Future trends and research issues were discussed afterwards from both
pedagogical and technological perspectives. Future TELL pedagogies are likely to
comprise powerful features, such as hybrid pedagogies, greater authenticity, and better
personalization. With further technological development, language learning will move
towards DNN-based TELL, which constitutes more use of deep neural networks as a
technological innovation to facilitate learning processes and create authentic
environments for language learning.
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